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FINE-FINISHING SOLID CARBIDE END MILLS
FOR HIGH HARDENED STEEL

Highest Accuracy for all Semi/Fine-Finishing
application challenges

Extensive Portfolio perfectly serving
the Die&Mold Industry needs

Latest Substrate and Coating Technology
for predictive and extraordinary Tool Life
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PREMIUM SOLID CARBIDE END MILLS
for HIGH HARDENED STEEL

PREMIUM X -EH

Exceptionally Accurate Nano Grain Solid Carbide
End Mills For Hardened Steel

Reducing Try-out and Re-Work time after machining due to
industry leading small Tolerances with Ball Nose and Corner
Radius Tools for more accurate workpieces

Able to serve all application needs along the manufacturing
sequence from roughing, semi-finishing to fine-finishing with
>1.800 different tool variants

Providing exceptional edge stability using nano grain carbide
and proprietary C-Coating technology for extraordinary high
tool life and respective unseen surface qualities

Ball Nose Gash Transition
P Optimized transition from end mill
center to flute for improved chip flow.

Reinforced Back Relief

P Strengthened cutting edge design
for greater stability while not interfering
with chip flow.

Raw Material

P Newly developed fine-grain nanostructure
substrate for improved thermal shock stability
and higher hardness.

Corner Geometries

P YG-1's High performance
corner geometries, including
corner radius, for longer tool life
in high-hardness machining.

Edge Preparation

P Optimal edge preparation
applied to prevent chipping
and achieve excellent surface
finishes with longer tool life
in high speed machining.
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Special High Technology Coating ==
» Excellent wear and heat resistance with [l

improved thermal shock stability.

The nanolayer structure prevents the
propagation of microcracks and coating
elasticity promotes increased tool life.

3&4&6&8 FLUTE END MILLS
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Multiple Helix

P Decreasing chatter to provide
optimized surface qualities
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OD Range
TYPE .
min max

PREMIUM SOLID CARBIDE END MILLS

Q=1

for HIGH HARDENED STEEL /

HRc Range
Accurarcy Applications
40-60|50-70
o}

HPI90 [ ]
Ball Nose R0.05 | R10.0
HPK44 [ ] @)
HPI191 o [
* Ball Nose for Rib Processing | R0.05 | R6.0 3D
HPK45 () (@) (Profiling)
_ HPI192 i i o [
— Bzfll Nose for Rib Processing R0.05 | R6.0
HPKa47 WithTaper Neck ° o
- HPK10 o [
L —) Ball Nose with Neck RO5 R125
HPK46 [ ] @)
- _ Corner Radius
2 P HPIBO . Processing D02 |D120| O | @ <@6mm || >@6mm
c Radi i \6\1107 \%,b Side cutting
— orner Radius wi
* LuL Sl Extended Neck-Stub Length D03 D200} © C "
X Sloting
N
Q HPK14 Miniature Corner Radius D03 | D20 | © [ % 4 ‘ p
35° o ‘
Face milling
s HPI83 SquareforRibProcessing | DO.1 D60 | O | ® ’
e HPK19 Square with Extended Neck | DO.1 D200 O | ®
3 ; HPK11 Ball Nose - Center Match R1.5 |R10.0| © )
<@6émm | [ >@6mm 3D
(Profiling)
) HPK12 Ball Nose-CenterMatch | R15 R100| O @ %, %‘ @
< 2
Ball Nose with Neck
Q HPK13 - Center Match RO5 | R6.0 O ®
Corner Radius 2,
2 ’ )
? HPK16 . Rib Processing with Neck 2O e 08 e 4 Side cutting
4 <@6mm || >@6mm 30° "
el HPK17 ComerRadiuswithNeck | D10 D200| o | ® %, 2 tod3 Sioting
Square v T ‘
C m— HPR2D ! o D10 D6O| O @ Z SRS o
for Rib Processing with Neck 27930°
. Over @3 . ’
g HPK21 Square with Extended Neck | D1.0 |D20.0| © ®
N £
6 el HPK18 ComerRadius D60 |D200| O | ® % 'S |
Y v
i
I 45° -y
4&6&8# HPK23 Multi Flute Square D1.0 |D25.0| O ® "’ ‘
3 &
4 HPK22 Corner Radius - High Feed D20 D160, O [ < ‘
up to @6 h4
over @6 h5
R R
' R C
Coating
The tool is made of Tolerance of Tolerance Type of Type of Cutting
Nanograin carbide Ball Radius of Corner Shank Coating Conditions
No. of Flutes Radius
- Phone: +82-32-526-0909, www.yg1.solutions E-mail: yg1@yg1.solutions %G YG-1CO,, LTD. 3



I PREMIUM SOLID CARBIDE END MILLS
for HIGH HARDENED STEEL

CASE STUDY

1133 B8 Contouring

@6(R0.2) 4 Flute Corner Radius

25

Number of Workpieces

Competitor

16 part

Cutting Condition (Contour Milling)

Tool @6(R0.2) x @6 x 7(14) X 50

- DIN : X30Cr13 (1.2083)
Work Material - JIS : Stavax (HRc56)
- AISI: 420

R.P.M (rev./min.) 5,000 rev./min.

Feed (mm/min.) 950 mm/min.

4.0mm (0.7xD) (Axial Depth)

Milling D: 3.5mm (0.6xD) (Radial Depth)

Coolant Water Soluble

Machining Center

<Die set>

LI2]R!§ Finishing

@5 4 Flute Square

14

Cutting Condition (Finish Milling)

Tool @5 x @6 x 5(13) x 55

Work Material Steel HRc 52 - 54

R.P.M (rev./min.) 7,0450 rev./min.

Feed (mm/min.) 1.940 mm/min.
12 Endfof Tool
Life not " 0.5mm (0.1xD) (Axial Depth)
reached LCEE MUY 5 5m (0.5xD) (Radial Depth)
10
_ Competitor -, Coolant Dry Machining
% /G Machining Center
£ 8 10 hour F
: I
£
(0]
E 6
|_ I
4
2 I
I <Die set>
0
4 4G YG-1CO,, LTD. - Phone: +82-32-526-0909, www.yg1.solutions E-mail: yg1@yg1.solutions

PREMIUM SOLID CARBIDE END MILLS

for HIGH HARDENED STEEL -

11330} Shoulder Milling

@12(R1) 4 Flute Corner Radius

500

400

300

Time in cut (min.)

N
o
o

Competitor

100 180 min.

Cutting Condition (Shoulder Milling)

Tool @12(R1) x @12 x 16 x 73

-DIN: X210Cr12 (1.2080)
Work Material - JIS : SKD1 (HRc60)
- AlSI: D3

R.P.M (rev./min.) 1,800 rev./min.

Feed (mm/min.) 216 mm/min.

10.0mm (0.8xD) (Axial Depth)

Milling Depth (mm) — Erge NS N AT e

Coolant Dry Machining

Machining Center

1133 B\"A Contouring

@6(R0.5) 4 Flute Corner Radius

Competitor

7 part

Number of Workpieces

Cutting Condition (Contour Milling)

Tool D6(R0.5) x @6 x 7(20) x 60

Work Material Tool Steel HRc 52

R.P.M (rev./min.) 4,000 rev./min.

Feed (mm/min.) 800 mm/min.

0.6mm (0.1xD) (Axial Depth)

Milling Depth {mm) 2.5mm (0.4xD) (Radial Depth)

Coolant Water Soluble

Machining Center

<Housing>

- Phone: +82-32-526-0909, www.yg1.solutions E-mail: yg1@yg1.solutions
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for HIGH HARDENED STEEL for HIGH HARDENED STEEL -

CASE STUDY

L1312 Profiling

Cutting Condition (Profiling)

11510} Profiling

Cutting Condition (Profiling)

@3(R1.5) x @6 x 2.5(6) x 60 Tool @3(R1.5) x @6 X 2.5(6) x 60
-DIN:1.2379 -DIN:X30Cr13
@3(R1.5) 2 Flute Ball Nose T | S SKoTIHREE3) @3(R1.5) 2 Flute Ball Nose T | S STAVAKIHRCS2)
-AlISI: D2 - AISI: 420
100 : 100
R.P.M (rev./min.) 21,000 rev./min. R.P.M (rev./min.) 26,500 rev./min.
Feed (mm/min.) 2,800 mm/min. Feed (mm/min.) 4,000 mm/min.
. 0.06mm (0.02xD) (Axial Depth) e 0.06mm (0.02xD) (Axial Depth)
0 e [ ) 0.15mm (0.05xD) (Radial Depth) 80 e 2 o 0.15mm (0.05xD) (Radial Depth)
Oil Mist Coolant Oil Mist
m Machining Center Machining Center
S S
Y 60 Total Milling Length : 248m Y 60 Total Milling length : 620m
g g
g g ,
= < Competitor
153 153
= 40 = 40
Wear : 44 /m
Competitor
20 X 20
Competitor
Wear:81 /m
0 0

1133 A"/ Side Cutting

Cutting Condition (Side Cutting)

11331} Face Milling

Cutting Condition (Face Milling)

Tool

@0.6(R0.3) x @4 x 0.45(1) x 45

@6 2 Flute Square -DIN:1.2379 @0.6(R0.3) 2 Flute Ball Nose -DIN:X30Cr13
Work Material - JIS : SKD11(HRc63) Work Material - JIS : STAVAX(HRc52)
100 - AlSI: D2 100 - AISI: 420
4200 rev./min. R.P.M (rev./min.) 40,000 rev./min.
Feed (mm/m 255 mm/min. Feed (mm/min.) 1,400 mm/min.
- 6mm (1.0xD) (Axial Depth) e 0.05mm (0.08xD) (Axial Depth)
80 0.18mm (0.03xD) (Radial Depth) 80 Milling Depth (mm) 0.1mm (0.16xD) (Radial Depth)
Oil Mist Coolant Oil Mist
. m Machining Center Machining Center
S S
g 60 Milling Length : 2m g 60 Total Milling length : 80m
S S
b b
= 40 £ 40
Competitor
20 20 Wear :62 /m
Chipping
Competitor
0 0
6 4G YG-1CO, LTD. - Phone: +82-32-526-0909, www.yg1.solutions E-mail: yg1@yg1.solutions - Phone: +82-32-526-0909, www.yg1.solutions E-mail: yg1@yg1.solutions 4G YG-1CO,, LTD. 7



FLUTE 2 2 2 2 2
HELIXANGLE |  30° 30° 30° 30° 30°
SELECTION GUIDE
CUTTINGEDGESHAPE | BALLNOSE = BALLNOSE = BALLNOSE | BALLNOSE | BALLNOSE
SIZEMIN | R0.05 R0.05 RO5 R0.05 R0.05
SIZEMAX | R60 R6.0 R125 R100 R6.0
PAGE 11 21 30 31 32
RIB RIB
PROCESSING | VAPERNECK NECK - PROCESSING

C-COATED SOLID CARBIDE

éé\ globalyg1.com/mat
% formaterial search

=
-EH
END MILLS

(Recommended cutting conditions : p.88-139 )

O : Excellent O:Good

C-Coating

C-Coating

C-Coating

C-Coating

C-Coating

O De st ompo 0 e e e e B
About 0.15% C Annealed 125
About 045%C Annealed 190 13
Non-alloy steel  About 045% C Quenched&tempered 250 25
About 0.75%C Annealed 270 28
About 0.75% C Quenched &tempered 300 32 O O O O O
5| 6 | Annealed 180 10
Low allov steel Quenched &tempered 275 29
n y Quenched &tempered 300 32 O @) @) @) O
n Quenched &tempered 350 38 O O O O ©
. Annealed 200 15
ngzgltlggleizgelel, Quenched &Tempered 325 35 @] O O O O
11.2 Quenched &Tempered 409 44 @) @) @) O ©
Ferritic/ Martensitic ~ Annealed 200 15
’ Martensitic Quenched &Tempered 240 23
M Stainless steel Austenitic 180 10
PH Stainless Steel 180 10
Grevcastiron | Peatitic/ feritic 180 10
4 Pearlitic (Martensitic) 260 26
17 . Ferritic 160 3
Nodular cast iron Pearlitic 250 2
19 . Ferritic 130
Malleable cast iron Pearlitic 230 2
Aluminum- Not Curable 60
wroughtalloy  Curable Hardened 100
, <12%Si, Not Curable 75
AIun;lHr:)u r:écast, <12%S5i, Curable Hardened 90
y >12%Si, Not Curable 130
Copperand Cutting Alloys, PB>1% 110
Copper Alloys  CuZn, CuSnZn (Brass) 90
(Bronze /Brass)  (ysn, lead-free copperand electrolytic copper 100
29.1 Duroplastic
Non Metallic ~ GRAPHITE
293 Materials CFRP, GFRP
Rubber, Wood, etc.
v Annealed 200 15
_ Cured 280 30
Hself;gre;'lfct;;‘t Annealed 250 25
Ni or Co Based Cured 350 38
Cast 320 34
Titanium Allovs Pure Titanium 400 Rm
4 Alpha +BetaAlloys ~ Hardened 1050 Rm
Hardened 421-469 45-49 © © © © ©
Hardened 481-560 50-55 © © ©)] © ©
Hardened steel Hardened 577-654 56-60 © © © ©
Hardened 670-739 61-65 © © © ©
Hardened 66-70 © © © ©
Chilled Cast Iron Cast 400 42 @) (©) (©) (@) ©
Hardened Cast Iron Hardened 550 55 © © © © ©

%S YG-1CO, LTD.

- Phone: +82-32-526-0909, www.yg1.solutions E-mail: yg1@yg1.solutions

HPK47 | HPK4G | HPK44 | HPK11  HPK12 | HPK13 | HPIB9 | HPK15 | HPK14 | HPK16 | HPK17 | HPKIs
2 2 2 3 4 4 2 2 2 4 4 6

30° 30° 30° 30° 30° 30° 35° 35° 35° | 2% W23 450
BALLNOSE = BALLNOSE | BALLNOSE | CORNER CORNER CORNER CORNER CORNER CORNER
BALLNOSE | BALLNOSE | BALLNOSE | (p\rerMaTcH | CENTERMATCH | CENTERMATCH | RADIUS RADIUS RADIUS RADIUS RADIUS RADIUS
R0.05 RO.5 R0.05 R1.5 R1.5 RO.5 D0.2 D03 D03 D05 D1.0 D6.0
R6.0 R125 R10.0 R10.0 R10.0 R6.0 D120 D200 D20 D6.0 D200 D200
42 51 52 53 54 55 56 66 68 69 74 76
RIB EXTENDED RIB
TAPERNECK |~ NECK - - - NEK | prOCESSING | NECK MINIATURE | peocresmg  NECK -
C-Coating  C-Coating C-Coating C-Coating C-Coating C-Coating C-Coating C-Coating C-Coating C-Coating C-Coating C-Coating
o O o o O o o o o O o o
o O o o o o o o o o o o H
© © © o O o o o o O o o B
O O O O O O O O O O O O
(©) © © e 0 e @) 0 e O e o &
M
(©) ©) [©) © (©) [©) ©) © [©) © ©) (©)
©) © [©) © © ©) © © ©) ©) © ©)
© © © © © © © © ©
© © © © © © © © ©
© © © © © © © © ©
© © © O O O O O O O O O
© © © © © © © © © © © ©
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-~ HPIS HPK13 HPICO HPIQ HPIC3 HPIG2 =
s [ I " PR
FLUTE 4868&8 for HIGH HARDENED STEEL -

HELIXANGLE | 35° 35° 27°/30° 27°/3°° 45° 0°
(up to @3:30°) | (up to @3:30°)
SELECTION GUIDE CORNER
CUTTINGEDGESHAPE | SQUARE | SQUARE | SQUARE | SQUARE | SQUARE | pyiond C-COATED SOLID CARBIDE END MILLS SERIES
SIZEMIN | DO.1 DO.1 DI0 | DO DO | D20 2 FLUTE BALL NOSE for RIB PROCESSING PLAIN SHANK m
SIZEMAX | D60 D200 D6.0 D200 | D250 | DI60 . . -
» Improvement of tool life by applying new coating
PAGE 77 83 84 85 86 87 » Application of tight tolerances for precision machining
» Highly Accurate Fine-Finishing End Mill For High-Hardened Steel (HRc50-70)
RB | EXTENDED | RB | EXTENDED . I R
C-COATED SOLID CARBIDE PROCESSING | NECK | PROCESSING | NECK R s/
C-Coating C-Coating C-Coating C-Coating C-Coating C-Coating = / DZT | < [or
e — uf
I ” 4.L3 cQ ’”ferference
L2 52 Angle (°)
| S L
| 83
END MILLS n““a % Z
A » |+0.001 |+0.003 :
. _ 30° ] ~-0.005 ] ~-0.007 Coating P.88-99
((Recommended cutting conditions : p.88-139 ) ©:Excellent O Good i RSB Ra5-R6 Unit : mm
Material -
Doy | SO SIS e s i Radiusof | Mill | Shank | Length Ifenlg\tnll‘ Overall | Neck Maximum reach lengths
1 About 0.15% C Annealed 125 BallNose (Diameter Diameter| of Cut | ¢, -\ | Length |Diameter Interference according to draft angle
About 045% C Annealed 190 13 - Angle ()
: R L L L 5 1° 1.5° 2° N
Non-alloy steel  About0.45% C Quenched &tempered 250 25 D D - - - D 0> > 3
About 0.75% C Annealed 270 28 HPI91001 R0.05 0.1 4 0.07 0.2 45 0.085 14.66 0.25 | 0.26 | 0.28 | 0.29 | 0.32
About 0.75%C Quenched &tempered 300 32 O ) O O O 0 HPI91901 | R0.05 0.1 4 0.07 0.3 45 0.085 1447 | 036 | 037 @ 039 | 041 | 047
| 6 | Annealed 180 10 HPI91902 = R0.05 0.1 4 0.07 0.5 45 0.085 14.11 057 | 060 | 063 | 066 | 0.75
P Quenched & tempered 275 29
Low alloy steel p HPI910015 | R0.075 | 0.15 4 0.1 0.3 45 0.135 14.51 036 | 037 | 039 @ 041 | 046
hed&tempered 300 32 @) @) O O ©) O
E Q“ench e — HPI91903 | R0.075 | 0.15 4 0.1 0.5 45 0.135 14.15 0.57 | 059 | 062 @ 066 | 0.74
o] g:sz;; tempere 2(5) 015 © © © © © © HPI91904 | R0.075 = 0.15 4 0.1 1 45 | 0135 | 1331 | 1.09 | 115 | 121 | 128 | 145
Higzgltlggleizgelel, T e e R 35 o o o o o o HPI91002 | RO.1 0.2 4 0.15 0.3 45 0.17 14.50 040 | 042 | 043 | 046 | 051
e Quenched&Tempered 409 44 | O 5 o 5 5 o HPI91905 | RO.1 0.2 4 015 | 05 | 45 | 017 | 1413 | 061 064 | 067 | 0.70 | 0.79
Ferritic/ Martensitic  Annealed 200 15 HPI91906 | RO.1 0.2 4 0.15 | 0.75 45 0.17 1370 | 087 | 092 | 096 | 1.02 | 1.15
M Stainless steel Martensitic Quenched &Tempered 240 23 HPI91907 | RO.1 0.2 4 0.15 1 45 0.17 13.29 1.14 1.19 1.26 1.33 1.50
Austenitic 180 10 HPI91908 | RO.1 0.2 4 0.15 1 50 0.17 13.29 114 | 119 1 126 | 1.33 | 1.50
- PH Stainless Steel ko | HPI91909 | RO.1 0.2 4 015 | 125 | 45 0.17 1290 | 140 | 147 | 155 | 164 | 1.86
Grey castiron  "eitic/fertic 180 10 HPI91910 | RO.1 0.2 4 015 15 | 45 | 017 | 1253 | 166 | 175 | 184 | 195 | 221
E::L'E‘ (Martensitic) fgg 236 HPI91911 | RO.1 0.2 4 015 | 175 | 45 | 017 | 1219 | 193 | 203 | 214 | 226 | 2.57
Nodular castiron T HPI91912 | RO.1 0.2 4 0.15 2 45 0.17 11.86 219 | 230 | 243 | 258 | 292
 Fenitic 130 HPI91913 | RO.1 0.2 4 0.15 2.5 45 0.17 1126 | 271 | 286 | 3.02 | 3.20 @ 3.64
Malleable castiron |, ... 230 21 HPI91914 | RO.1 0.2 4 0.15 3 45 0.17 1071 | 324 | 341 | 361 | 382 | 435
Aluminum-  NotCurable 60 HPI91915 | RO.1 0.2 4 0.2 0.5 35 0.17 14.13 061 | 064 | 067 | 070 = 0.79
wroughtalloy  Curable Hardened 100 HPI91916 @ RO.1 0.2 4 0.2 0.5 50 0.17 14.13 061 | 064 | 067 | 070 079
Auminamcagt, S 1275 Not Curable 75 HPI91917 | RO.1 0.2 6 02 | 05 | 50 | 017 | 1442 | 061 | 064 | 067 070 | 0.79
alloyed ~ <12%SiCurble  Hardened & HPI91003 | R0.15 | 0.3 4 02 | 05 | 45 | 027 | 1420 | 061 | 063 | 0.66 | 069 | 077
ZJ éf 5;\:‘:*5}‘;;’)‘1'; ﬁg HPI91918 | R0.15 | 0.3 4 02 | 06 | 45 | 027 | 1402 | 071 | 074 078 082 | 091
Copper and g oh L2 n HPI91919 | RO.15 | 0.3 4 02 | 075 | 45 | 027 1375 | 087 | 091 | 095 | 1.00 @ 1.12
Copper Alloys  CuZn, CuSnZn (Brass) 90
(Bronze/Brass) s, eacfree copper and electrobytic copper 100 HPI91920 | R0.15 | 0.3 4 02 1 45 | 027 | 1333 | 143 | 119 | 125 | 132 | 148
201 Duroplastic HPI91921 | R0.15 o 3 4 0 2 1 25 45 0.27 12.93 140 | 147 154 | 163 184
Non Metallic  GRAPHITE HPI91922 | R0.15 4 0.27 12.55 166 | 1.74 184 | 1.94 | 219
293 Materials CFRP, GFRP
' ' Tolerance (mm) Tolerance (mm) Tolerance
Fe Based hiliis £ 200 up to R3 +0.001~-0.005 up to R6 0~-0.010
. Cured 280 30 overR3 \ +0.003~-0.007 over R6 \ 0~-0.012 * Shank D|a >06: hS
Heat Resistant
sorer Al Annealed 250 25
Hperaions Nior Co Based Cured 350 38
© : Excellent O : Good
Cast — 150 m
. PureTitanium 400 Rm Material High alloyed steel, . . Nodular cast ~Malleable cast
Titanium Alloys Description Non-alloy steel Low alloy steel dledlses Stainless steel Grey cast iron H f
Alpha +BetaAlloys  Hardened 1050 Rm VDI3323 1 2 3 4 5 6 7 8 9 00 M1 12 12 13 141 15 16 17 18 19 20
- HR 13 2 28 32 10 29 32 38 1 3 44 1 23 10 10 26 3 2 21
38.1 Hardened 421-469 45-49 © © © © © © HBc 125 190 2550 270 300 180 275 300 350 2050 3255 409 2(;50 240 180 180 260 160 2550 130 230
382 Hardened 481-560 50-55| © © © © © ©) Recommended O o O O O
PNl Hardened steel Hardened 577-654 56-60 © © © © © © 1O L - TE—
392 Hardened 670739 6165| © © © © © © B i A'“";{‘”ymfas‘ e ra”“'ws NenMetallc  eat Resistant Super Aloys ~ Thanium BT
393 Hardened 66-70 © © © © © © VDI3323 21 22 23 25 27 29 30 31 32 33 34 35 36 37 38.1 382 39.1 39.2 393 40 41
. HR 15 30 25 38 34 45-49  50-55 56-60 61-65 66-70 42 55
Chilled Cast Iron Cast 400 42 O O @) O O O HE 60 100 75 9 130 10 % 100 200 280 250 350 320 400Rm1050Rm 421469 481560 577-654 670-739 400 550
Hardened Cast Iron Hardened 550 55 ©) © © © © © Recommended © © o o o0 O ©

10 4G YG-1CO,, LTD. - Phone: +82-32-526-0909, www.yg1.solutions E-mail: yg1@yg1.solutions - Phone: +82-32-526-0909, www.yg1.solutions E-mail: yg1@yg1.solutions %G YG-1CO,, LTD. 11



PREMIUM SOLID CARBIDE END MILLS
for HIGH HARDENED STEEL

7o

C-COATED SOLID CARBIDE END MILLS SERIES
2 FLUTE BALL NOSE for RIB PROCESSING PLAIN SHANK m

» Improvement of tool life by applying new coating
» Application of tight tolerances for precision machining
» Highly Accurate Fine-Finishing End Mill For High-Hardened Steel (HRc50-70)

R D3
E / oz] ST |
e —— BT

L3
L2
‘ “ “ ; |
| |+0.001 |+0.003 ~
30° | ~-0.005 ] ~-0.007 ey P.88-99

RO.05~R3  R3.5~R6 Unit : mm

Radiusof |  Mill ank | Length Length Overall | Neck Maximum reach lengths
BallNose [Diameter|Diameter| of Cut Sh k Length |Diameter|Interference according to draft angle
a Angle (°)
L2 Ds 0.5° 1° 1.5° 2° 3°

Interferenc,
e
Angle ()

Maximum reach length
according to draft angle

HPI91923 | R0.15 0.3 4 0.2 1.75 45 0.27 12.19 192 | 202 | 213 | 225 | 255
HPI91924 | RO.15 0.3 4 0.2 2 45 0.27 11.86 219 | 230 | 242 | 256 | 2.90
HPI91925 | RO.15 0.3 4 0.2 2.25 45 0.27 11.54 245 | 258 | 272 | 287 | 3.26
HPI91926 | R0.15 0.3 4 0.2 2.5 45 0.27 11.24 2.71 2.85 | 3.01 3.19 | 361
HPI91927 | RO.15 0.3 4 0.2 3 45 0.27 10.68 3.24 | 341 3.60 | 3.81 4.33
HPI91928 | R0.15 0.3 4 0.2 3.5 45 0.27 10.17 3.76 | 396 | 418 | 443 | 5.04
HPI91929 | R0.15 0.3 4 0.2 4 45 0.27 9.71 429 | 452 | 477 | 5.06 | 5.75
HPI91930 | RO.15 0.3 6 0.2 1.5 50 0.27 13.31 166 | 1.74 | 1.84 | 1.94 | 2.19
HPI91004 | RO.2 0.4 4 0.3 0.5 45 0.37 14.28 0.61 0.63 | 065 | 068 | 0.75
HPI91931 RO.2 04 4 0.3 0.8 45 0.37 13.72 092 | 096 | 1.00 | 1.05 1.17
HPI91932 | R0.2 0.4 4 0.3 1 45 0.37 13.37 1.13 1.18 | 1.24 | 1.30 1.46
HPI91933 | RO.2 04 4 0.3 1.5 45 0.37 12.57 166 | 1.74 | 1.83 193 | 2.17
HPI91934 | R0.2 04 4 0.3 2 45 0.37 11.86 218 | 229 | 241 2.55 | 2.88
HPI91935 | R0.2 0.4 4 0.3 2.5 45 0.37 11.22 2.71 285 | 3.00 | 3.17 | 3.59
HPI91936 | RO.2 0.4 4 0.3 3 45 0.37 10.65 324 | 340 | 359 | 380 | 431
HPI91937 | RO.2 04 4 0.3 3.5 45 0.37 10.13 3.76 | 396 | 418 | 442 | 5.02
HPI91938 | R0.2 0.4 4 0.3 4 45 0.37 9.66 429 | 451 476 | 5.04 | 5.73
HPI91939 | RO.2 0.4 4 0.3 4.5 45 0.37 9.23 4.81 5.07 | 535 | 567 | 644
HPI91940 | RO.2 04 4 0.3 5 45 0.37 8.84 534 | 562 | 594 | 6.29 | 7.15
HPI191941 RO.2 0.4 4 0.3 6 45 0.37 8.15 6.39 | 6.73 | 7.11 7.54 | 8.57
HPI91942 | RO.2 0.4 4 0.4 1 35 0.37 13.37 1.13 1.18 | 1.24 | 1.30 1.46
HPI91943 | RO.2 04 4 0.4 1 50 0.37 13.37 1.13 1.18 | 1.24 | 1.30 1.46
HPI91944 | R0.2 04 6 0.3 1 50 0.37 13.91 1.13 1.18 | 1.24 | 1.30 1.46
HPI91945 | RO.2 0.4 6 0.3 2 50 0.37 12.82 218 | 229 | 241 255 | 2.88
HPI91946 | RO.2 04 6 0.4 1 50 0.37 13.91 1.13 1.18 | 1.24 | 1.30 1.46
HPI91005 | R0.25 4 0.35 1 0.45 13.35 119 | 124 | 130 | 136 | 1.52
Radius Mill Dia. Shank Dia. NEXT PAGE D>
Tolerance (mm) Tolerance (mm) Tolerance
up toR3 +0.001~-0.005 up to R6 0~-0.010
over R3 \ +0.003~-0.007 over R6 \ 0~-0.012 * Shank Dla >06: h5
© : Excellent O : Good
150 | ™M
Dysﬁg‘?én Non-alloy steel Low alloy steel H'%%g'{g‘é?gtgz;el' Stainless steel Grey cast iron Nw%’; cast Malleargll_tle cast
VDI3323 1 2 3 4 5 6 7 8 9 0 11 112 12 13 141 15 16 17 18 19 20
HRc 13 25 28 32 10 29 32 38 15 35 44 15 23 10 10 26 3 25 21
HB 125 190 250 270 300 180 275 300 350 200 325 409 200 240 180 180 260 160 250 130 230
Recommended O O O O O
ISO
o, S0, MR RS U o R | e | (0
VDI3323 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 381 382 391 392 393 40 41
HRc 15 30 25 38 34 45-49 | 50-55  56-60 61-65 66-70 42 55
HB 60 100 75 90 130 110 90 100 200 280 250 350 320 400Rm 1050Rm 421469 481560 577-654 670-739 400 550
Recommended © © © © [©) O ©
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C-COATED SOLID CARBIDE END MILLS
2 FLUTE BALL NOSE for RIB PROCESSING

PREMIUM SOLID CARBIDE END MILLS
for HIGH HARDENED STEEL

X‘EH IR

SERIES

» Improvement of tool life by applying new coating
» Application of tight tolerances for precision machining
» Highly Accurate Fine-Finishing End Mill For High-Hardened Steel (HRc50-70)

———— ! =

a “ “ a |
. |+0.001 |+0.003 -
30° |~-0.005]~-0.007 G P.88-99

Maximum reach length
according to draft angle

R
D3
o
_ul
L3 Interference
Angle ()
~Ange ()

R0.05~R3  R3.5~R6

Radiusof |  Mill Shank | Length Ifenlg\tl\ll‘ Overall | Neck
BallNose | Diameter Diameter| of Cut | ¢~ | Length |Diameter Inlt\er:';elze(r:)ce
R Ds D2 L1 Ls L2 Ds

Unit : mm

Maximum reach lengths
according to draft angle
0.5° 1° 1.5° 2 3°

HPI91947 | R0.25 0.5 4 0.35 1.5 45 0.45 12.53 1.71 1.79 | 1.88 | 1.99 | 2.23
HPI91948 | R0.25 0.5 4 0.35 2 45 0.45 11.80 224 | 235 | 247 | 261 2.94
HPI91949 | R0.25 0.5 4 0.35 2.5 45 0.45 11.16 277 | 290 | 3.06 | 3.23 | 3.65
HPI91950 | R0.25 0.5 4 0.35 3 45 0.45 10.57 329 | 346 | 365 | 386 | 436
HPI191951 R0.25 0.5 4 0.35 35 45 0.45 10.05 3.82 | 4.01 423 | 448 | 5.08
HPI91952 | R0.25 0.5 4 0.35 4 45 0.45 9.57 434 | 457 | 482 | 510 | 5.79
HPI91953 | R0.25 0.5 4 0.35 4.5 45 0.45 9.14 487 | 512 | 541 573 | 6.50
HPI91954 | R0.25 0.5 4 0.35 5 45 0.45 8.75 540 | 568 | 599 | 635 | 7.21
HPI91955 | R0.25 0.5 4 0.35 5.5 45 0.45 8.38 592 | 623 | 658 | 697 | 792
HPI91956 | R0.25 0.5 4 0.35 6 45 0.45 8.05 645 | 6.79 | 717 | 760 | 8.63
HPI91957 | R0.25 0.5 4 0.35 8 45 0.45 6.94 8.55 | 9.01 | 9.52 | 10.09 | 11.43
HPI91958 | R0.25 0.5 4 0.35 10 45 0.45 6.10 10.66 | 11.23 | 11.87 | 12.58 | 13.76
HPI91959 | R0.25 0.5 4 0.5 1.25 50 0.45 12.93 1.45 1.52 1.59 1.67 1.87
HPI91960 | R0.25 0.5 6 0.5 1.25 50 0.45 13.61 145 | 152 | 159 | 1.67 | 1.87
HPI91006 | RO.3 0.6 4 0.45 1 45 0.55 13.40 1.19 | 1.23 1.29 | 135 | 1.50
HPI191961 R0.3 0.6 4 0.45 1.5 45 0.55 12.55 1.71 1.79 | 1.88 | 1.97 | 2.21
HPI91962 | R0.3 0.6 4 0.45 2 45 0.55 11.80 224 | 234 | 246 | 260 | 292
HPI91963 | R0.3 0.6 4 0.45 2.5 45 0.55 11.13 276 | 290 | 3.05 | 3.22 | 3.63
HPI91964 | R0.3 0.6 4 0.45 3 45 0.55 10.54 329 | 345 | 364 | 384 | 434
HPI91965 | RO.3 0.6 4 0.45 35 45 0.55 10.00 3.82 | 401 | 422 | 447 | 5.06
HPI91966 | R0.3 0.6 4 0.45 4 45 0.55 9.52 434 | 456 | 4.81 5.09 | 5.77
HPI91967 | R0.3 0.6 4 0.45 45 45 0.55 9.08 487 | 512 | 540 | 5.71 6.48
HPI91968 | R0.3 0.6 4 0.45 5 45 0.55 8.68 539 | 567 | 599 | 634 | 7.19
HPI91969 | RO.3 0.6 4 0.45 55 45 0.55 8.31 592 | 623 | 657 | 6.96 | 7.90
HPI91970 | R0.3 0 6 4 0.45 6 45 0.55 7.97 645 | 6.78 | 7.16 | 7.58 | 8.61
HPI91971 | RO.3 4 0.45 0.55 7.37 750 | 789 | 834 | 883 | 10.04
Tolerance (mm) Tolerance (mm) Tolerance
up toR3 +0.001~-0.005 up to R6 0~-0.010
over R3 \ +0.003~-0.007 over R6 \ 0~-0.012 * Shank D|a >06 : h5
© : Excellent O:Good
SO I ——— ™M
D@ﬁﬂl?én Non-alloy steel Low alloy steel Hi%f:]gl{%?gtggel, Stainless steel Grey cast iron Nodli‘rlgr el | Wllese e
VDI3323 1 2 3 4 5 6 7 8 9 0 M1 12 12 13 141 15 16 17 18 19 20
HRc 13 25 28 3% 10 29 3 3 15 35 44 15 23 10 10 26 3 25 21
HB | 125 190 250 270 300 180 275 300 350 200 325 409 200 240 180 180 260 160 250 130 230
Recommended O O O O O
1S 0 T I S ——
chStn ooy A B/l Waongs.  HeoRessantsuporateys T s, M
VDI3323 21 22 23 25 27 29 30 31 32 33 34 35 36 37 381 382 391 392 393 40 M

HRc 15 30 25 38 34 4549 5055 56-60 61-65 6670 42
HB 60 100 75 9 130 110 90 100 200 280 250 350 320 400Rm 1050Rm 421469 481-560 577654 670-739 400
Recommended © © o o o0 O
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PREMIUM SOLID CARBIDE END MILLS
for HIGH HARDENED STEEL

7o

C-COATED SOLID CARBIDE END MILLS SERIES
2 FLUTE BALL NOSE for RIB PROCESSING PLAIN SHANK m

» Improvement of tool life by applying new coating
» Application of tight tolerances for precision machining
» Highly Accurate Fine-Finishing End Mill For High-Hardened Steel (HRc50-70)

R D3
E / oz] ST |
e —— BT

L3
L2
‘ “ “ ; |
| |+0.001 |+0.003 ~
30° | ~-0.005 ] ~-0.007 ey P.88-99

RO.05~R3  R3.5~R6 Unit : mm

Radiusof |  Mill ank | Length Length Overall | Neck Maximum reach lengths
BallNose [Diameter|Diameter| of Cut Sh k Length |Diameter|Interference according to draft angle
a Angle (°)
L2 Ds 0.5° 1° 1.5° 2° 3°

Interferenc,
e
Angle ()

Maximum reach length
according to draft angle

HPI91972 | R0.3 0.6 4 0.45 8 45 0.55 6.86 8.55 | 9.00 | 9.51 | 10.08 | 11.36
HPI91973 | RO.3 0.6 4 0.45 9 45 0.55 6.41 9.60 | 10.11 | 10.68 | 11.33 | 12.53
HPI91974 | RO.3 0.6 4 0.45 10 45 0.55 6.01 10.65 | 11.22 | 11.86 | 12.57 | 13.70
HPI91975 | R0.3 0.6 4 0.45 12 45 0.55 5.35 12.76 | 13.44 | 14.21 | 15.07 | 16.03
HPI91976 | RO.3 0.6 4 0.6 1.5 35 0.55 12.55 1.71 1.79 | 1.88 1.97 | 2.21
HPI91977 | RO.3 0.6 4 0.6 1.5 50 0.55 12.55 1.71 1.79 | 1.88 | 1.97 | 2.21
HPI91978 | R0.3 0.6 6 0.45 2 50 0.55 12.81 224 | 234 | 246 | 260 | 292
HPI91979 | RO.3 0.6 6 0.45 3 50 0.55 11.85 329 | 345 | 364 | 384 | 434
HPI91980 | R0.3 0.6 6 0.45 4 50 0.55 11.02 434 | 456 | 4.81 5.09 | 5.77
HPI191981 RO.3 0.6 6 0.6 1.5 50 0.55 13.36 1.71 1.79 | 1.88 | 1.97 | 2.21
HPI91007 | R0.35 0.7 4 0.5 2 45 0.65 11.80 224 | 234 | 245 | 258 | 2.90
HPI91982 | R0.35 0.7 4 0.5 4 45 0.65 9.46 434 | 456 | 480 | 5.08 | 5.75
HPI91983 | R0.35 0.7 4 0.5 6 45 0.65 7.89 644 | 6.78 | 715 | 757 | 859
HPI91984 | R0.35 0.7 4 0.5 8 45 0.65 6.77 8.55 | 9.00 | 9.50 | 10.07 | 11.29
HPI91008 | R0.4 0.8 4 0.6 2 45 0.75 11.79 223 | 233 | 245 | 257 | 2.88
HPI91985 | R0.4 0.8 4 0.6 3 45 0.75 10.46 3.28 | 344 | 362 | 382 | 430
HPI91986 | R0.4 0.8 4 0.6 4 45 0.75 9.40 434 | 455 | 479 | 5.07 | 5.72
HPI91987 | R0.4 0.8 4 0.6 5 45 0.75 8.53 539 | 5,66 | 597 | 6.31 7.15
HPI91988 | R0.4 0.8 4 0.6 6 45 0.75 7.81 644 | 6.77 | 714 | 756 | 857
HPI91989 | R0.4 0.8 4 0.6 7 45 0.75 7.20 749 | 788 | 832 | 881 9.99
HPI91990 | RO.4 0.8 4 0.6 8 45 0.75 6.68 854 | 899 | 949 | 10.05 | 11.23
HPI191991 RO.4 0.8 4 0.6 10 45 0.75 5.83 10.65 | 11.21 | 11.84 | 12.55 | 13.56
HPI91992 | R0.4 0.8 4 0.6 12 45 0.75 5.18 12.75 | 13.43 | 14.19 | 15.04 | 15.90
HPI91993 | R0.4 0.8 4 0.8 2 35 0.75 11.79 223 | 233 | 245 | 257 | 2.88
HPI91994 | R0.4 O 8 4 0 8 2 50 0.75 11.79 223 | 233 | 245 | 257 | 2.88
HPI91995 | R0.4 6 2 0.75 12.85 223 | 233 | 245 | 257 | 2.88
Radius Mill Dia. Shank Dia. NEXT PAGE D
Tolerance (mm) Tolerance (mm) Tolerance
up toR3 +0.001~-0.005 up to R6 0~-0.010
over R3 \ +0.003~-0.007 over R6 \ 0~-0.012 * Shank Dla >06: h5
© : Excellent O : Good
150 | ™M
Dysﬁg‘?én Non-alloy steel Low alloy steel H'%%g'{g‘é?gtgz;el' Stainless steel Grey cast iron Nw%’; cast Malleargll_tle cast
VDI3323 1 2 3 4 5 6 7 8 9 0 11 112 12 13 141 15 16 17 18 19 20
HRc 13 25 28 32 10 29 32 38 15 35 44 15 23 10 10 26 3 25 21
HB 125 190 250 270 300 180 275 300 350 200 325 409 200 240 180 180 260 160 250 130 230
Recommended O O O O O
ISO
o, S0, MR RS U o R | e | (0
VDI3323 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 381 382 391 392 393 40 41
HRc 15 30 25 38 34 45-49 | 50-55  56-60 61-65 66-70 42 55
HB 60 100 75 90 130 110 90 100 200 280 250 350 320 400Rm 1050Rm 421469 481560 577-654 670-739 400 550
Recommended © © © © [©) O ©
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C-COATED SOLID CARBIDE END MILLS
2 FLUTE BALL NOSE for RIB PROCESSING

PREMIUM SOLID CARBIDE END MILLS
for HIGH HARDENED STEEL

X‘EH IR

SERIES

» Improvement of tool life by applying new coating
» Application of tight tolerances for precision machining
» Highly Accurate Fine-Finishing End Mill For High-Hardened Steel (HRc50-70)

———— ! =

a “ “ a |
. |+0.001 |+0.003 -
30° |~-0.005]~-0.007 G P.88-99

Maximum reach length
according to draft angle

Interferenc,
e
Angle ()

~Ande ()

R0.05~R3  R3.5~R6

Radiusof |  Mill Shank | Length Ifenlg\tl\ll‘ Overall | Neck
BallNose | Diameter Diameter| of Cut | ¢~ | Length |Diameter Inlt\er:';elze(r:)ce
R Ds D2 L1 Ls L2 Ds

Unit : mm

Maximum reach lengths
according to draft angle
0.5° 1° 1.5° 2 3°

HPI91996 | R0.4 0.8 6 0.8 2 50 0.75 12.85 223 | 233 | 245 | 257 | 2.88
HPI91009 | R0.45 0.9 4 0.65 2 45 0.85 11.79 223 | 233 | 244 | 256 | 2.86
HPI91997 | R0.45 0.9 4 0.65 4 45 0.85 9.34 433 | 455 | 479 | 505 | 5.70
HPI91998 | R0.45 0.9 4 0.65 6 45 0.85 7.72 644 | 6.77 | 713 | 755 | 855
HPI91999 | R0.45 0.9 4 0.65 8 45 0.85 6.58 854 | 899 | 948 | 10.04 | 11.16
HPI91010 | RO.5 1.0 4 0.75 2 45 0.95 11.78 223 | 232 | 243 | 255 | 284
HPI191801 RO.5 1.0 4 0.75 25 45 0.95 11.04 275 | 288 | 3.02 | 3.17 | 355
HPI91802 | RO.5 1.0 4 0.75 3 45 0.95 10.38 328 | 343 | 360 | 3.79 | 4.26
HPI91803 | R0O.5 1.0 4 0.75 4 45 0.95 9.27 433 | 454 | 478 | 5.04 | 5.68
HPI91804 | RO.5 1.0 4 0.75 5 45 0.95 8.37 538 | 565 | 595 | 629 | 7.10
HPI91805 | RO.5 1.0 4 0.75 6 45 0.95 7.63 644 | 6.76 | 713 | 7.54 | 853
HPI91806 | RO.5 1.0 4 0.75 7 45 0.95 7.01 749 | 787 | 830 | 878 | 9.93
HPI91807 | R0O.5 1.0 4 0.75 8 45 0.95 6.49 854 | 898 | 947 | 10.03 | 11.10
HPI91808 | RO.5 1.0 4 0.75 9 45 0.95 6.03 9.59 | 10.09 | 10.65 | 11.28 | 12.26
HPI91809 | RO.5 1.0 4 0.75 10 45 0.95 5.64 10.64 | 11.20 | 11.82 | 12.52 | 1343
HPI91810 | R0O.5 1.0 4 0.75 12 45 0.95 4.99 12.75 | 13.42 | 14.17 | 14.96 | 15.77
HPI91811 RO.5 1.0 4 0.75 13 45 0.95 4.71 13.80 | 14.53 | 1535 | 16.06 | 16.94
HPI91812 | R0O.5 1.0 4 0.75 14 50 0.95 4.47 14.85 | 15.64 | 16.52 | 17.17 | 18.10
HPI91813 | R0O.5 1.0 4 0.75 16 50 0.95 4.05 16.96 | 17.86 | 18.87 | 19.38 | 20.44
HPI91814 | RO.5 1.0 4 0.75 18 55 0.95 3.70 19.06 | 20.08 | 21.05 | 21.59 | 22.78
HPI91815 | RO.5 1.0 4 0.75 20 55 0.95 341 21.16 | 22.30 | 23.20 | 23.81 | 25.11
HPI91816 | R0O.5 1.0 4 1 2.5 40 0.95 11.04 275 | 2.88 | 3.02 | 3.17 | 3.55
HPI91817 | RO.5 1.0 4 1 25 50 0.95 11.04 275 | 288 | 3.02 | 3.17 | 355
HPI91818 | RO.5 1.0 6 0.75 3 50 0.95 11.84 328 | 343 | 360 | 3.79 | 4.26
HPI91819 | R0O.5 1 0 6 0.75 4 50 0.95 10.95 433 | 454 | 478 | 5.04 | 5.68
HPI91820 | RO.5 6 0.75 0.95 10.18 538 | 565 | 595 | 6.29 | 7.10
Tolerance (mm) Tolerance (mm) Tolerance
up toR3 +0.001~-0.005 up to R6 0~-0.010
over R3 \ +0.003~-0.007 over R6 \ 0~-0.012 * Shank D|a >06 : h5
© : Excellent O:Good
SO I ——— ™M
D@ﬁﬂl?én Non-alloy steel Low alloy steel Hi%f:]gl{%?gtggel, Stainless steel Grey cast iron Nodli‘rlgr el | Wllese e
VDI3323 1 2 3 4 5 6 7 8 9 0 M1 12 12 13 141 15 16 17 18 19 20
HRc 13 25 28 3% 10 29 3 3 15 35 44 15 23 10 10 26 3 25 21
HB | 125 190 250 270 300 180 275 300 350 200 325 409 200 240 180 180 260 160 250 130 230
Recommended O O O O O
1S 0 T I S ——
chStn ooy A B/l Waongs.  HeoRessantsuporateys T s, M
VDI3323 21 22 23 25 27 29 30 31 32 33 34 35 36 37 381 382 391 392 393 40 M

HRc 15 30 25 38 34 4549 5055 56-60 61-65 6670 42
HB 60 100 75 9 130 110 90 100 200 280 250 350 320 400Rm 1050Rm 421469 481-560 577654 670-739 400
Recommended © © o o o0 O
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I PREMIUM SOLID CARBIDE END MILLS PREMIUM SOLID CARBIDE END MILLS =I
for HIGH HARDENED STEEL for HIGH HARDENED STEEL -

C-COATED SOLID CARBIDE END MILLS SERIES C-COATED SOLID CARBIDE END MILLS SERIES
2 FLUTE BALL NOSE for RIB PROCESSING e HPI91 | 2 FLUTE BALL NOSE for RIB PROCESSING e HPI91 |
» Improvement of tool life by applying new coating » Improvement of tool life by applying new coating

» Application of tight tolerances for precision machining
» Highly Accurate Fine-Finishing End Mill For High-Hardened Steel (HRc50-70)

» Application of tight tolerances for precision machining
» Highly Accurate Fine-Finishing End Mill For High-Hardened Steel (HRc50-70)

R D3 R R D3 R
— % DZT [T < 7o — J/ DzT < 7To
e —— gy e —— o
L3 L3
Lo -@ce L f— —@Ce

Maximum reach length
according to draft angle
Maximum reach length
according to draft angle

a “ “ a |
. |+0.001 |+0.003 -
30° |~-0.005]~-0.007 G P.88-99

R0.05~R3  R3.5~R6 Unit : mm

Radiusof |  Mill Shank | Length Ifenlg\tl\ll‘ Overall | Neck Maximum reach lengths
BallNose [Diameter|Diameter| of Cut Length | Diameter|Interference according to draft angle
Shank Ang|e °)
R Dn D2 L Ls Lo Ds 0.5° 1° 1.5° 2° 3°

a “ “ a |
| |+0.001 |+0.003 ~
30° | ~-0.005 ] ~-0.007 ey P.88-99

RO.05~R3  R3.5~R6 Unit : mm

Radiusof |  Mill ank | Length Length Overall | Neck Maximum reach lengths
BallNose [Diameter|Diameter| of Cut Sh k Length Diameter| Interference according to draft angle
a Angle (°)
0.5° 1° 1.5° 2° 3°

Ls
HPI91821 | R0.5 1.0 6 0.75 6 50 0.95 9.51 644 | 6.76 | 713 | 754 | 853 HPI91844 | R0.75 1.5 4 1.1 18 55 1.45 3.25 18.68 | 19.30 | 19.97 | 20.69 | 22.31
HPI91822 | R0O.5 1.0 6 0.75 7 50 0.95 8.92 749 | 787 | 830 | 878 | 9.95 HPI91845 | R0.75 1.5 4 1l 20 55 145 2.98 20.74 | 21.44 | 22.19 | 22.99 =
HPI91823 | R0.5 1.0 6 0.75 8 50 0.95 8.40 854 | 898 | 947 | 10.03 | 11.37 HPI91846 | R0.75 1.5 4 1.1 22 60 145 2.75 22.81 | 23.58 | 24.41 | 25.29 -
HPI91824 | R0.5 1.0 6 0.75 10 50 0.95 7.53 10.64 | 11.20 | 11.82 | 12.52 | 14.22 HPI91847 | R0.75 1.5 4 1.1 30 70 1.45 2.10 31.08 | 32.14 | 33.27 | 34.49 =
HPI91825 | R0.5 1.0 6 0.75 22 60 0.95 4.62 23.27 | 24.52 | 2592 | 27.11 | 28.60 HPI191848 | R0.75 1.5 4 1.5 3.8 40 1.45 9.10 4.00 | 411 | 423 | 436 | 4.66
HPI91826 | R0.5 1.0 6 1 25 50 0.95 12.34 275 | 288 | 3.02 | 3.17 | 3.55 HPI91849 | R0.75 1.5 4 1.5 3.8 50 1.45 9.10 4.00 | 411 | 423 | 436 | 4.66
HPI91012 | R0.6 1.2 4 0.9 24 45 1.15 11.13 256 | 263 | 270 | 278 | 2.95 HPI91850 | R0.75 1.5 6 1.1 6 50 145 9.30 6.27 | 647 | 6.67 | 689 | 7.39
HPI91827 | R0.6 1.2 4 0.9 4 45 1.15 9.12 421 | 434 | 447 | 462 | 494 HPI91851 | R0.75 1.5 6 11 8 50 145 8.13 834 | 861 | 889 | 9.19 | 9.88
HPI91828 | R0.6 1.2 4 0.9 6 45 1.15 7.44 6.28 | 648 | 6.69 | 692 | 743 HPI91852 | R0.75 1.5 6 1.5 3.8 50 145 11.03 4.00 | 411 | 423 | 436 | 4.66
HPI91829 | R0.6 1.2 4 0.9 8 45 1.15 6.28 835 | 862 | 890 | 9.22 | 9.92 HPI91016 | R0.8 1.6 4 1.2 8 45 1.55 5.82 834 | 860 | 888 | 9.19 | 9.87
HPI91830 | R0.6 1.2 4 0.9 10 45 1.15 543 1041 | 10.75 | 11.12 | 11.52 | 12.40 HPI91853 | R0.8 1.6 4 1.2 12 45 1.55 4.35 12.47 | 12.88 | 13.32 | 13.79 | 14.84
HPI91831 | R0.6 1.2 4 0.9 12 45 1.15 4.79 12.48 | 12.89 | 13.34 | 13.82 | 14.89 HPI91854 | R0.8 1.6 4 1.2 16 50 1.55 3.47 16.61 | 17.16 | 17.75 | 18.39 | 19.81
HPI91832 | R0.6 1.2 4 0.9 14 50 1.15 4.28 14.55 | 15.03 | 1555 | 16.12 | 17.37 HPI91855 | R0.8 1.6 4 1.2 20 55 1.55 2.89 20.74 | 21.44 | 22.18 | 22.98 -
HPI91833 | R0.6 1.2 4 0.9 16 50 1.15 3.87 16.61 | 17.17 | 17.77 | 1842 | 19.86 HPI91020 | R1.0 2.0 4 1.5 3 45 1.95 9.74 316 | 3.24 | 332 | 341 | 3.60
HPI91834 | R0.6 1.2 4 1.2 3 40 1.15 10.28 3.18 | 3.27 | 3.36 | 347 | 3.70 HPI91856 | R1.0 2.0 4 1.5 4 45 1.95 8.34 420 | 431 | 443 | 456 | 485
HPI91014 | RO.7 1.4 4 1 8 45 1.35 6.06 834 | 861 | 889 | 920 | 9.89 HPI91857 | R1.0 2.0 4 1.5 6 45 1.95 6.46 6.26 | 645 | 6.64 | 686 | 7.33
HPI91835 | R0O.7 1.4 4 1 12 50 1.35 4.58 1248 | 12.89 | 13.33 | 13.80 | 14.86 HPI91858 | R1.0 2.0 4 1.5 8 45 1.95 5.28 833 | 859 | 886 | 9.16 | 9.82
HPI91836 | R0O.7 1.4 4 1 16 50 1.35 3.67 16.61 | 17.17 | 17.76 | 18.40 | 19.84 HPI91859 | R1.0 2.0 4 1.5 10 45 1.95 4.46 10.40 | 10.73 | 11.08 | 11.46 | 12.30
HPI91015 | R0.75 1.5 4 1.1 3 45 1.45 10.11 3.17 | 326 | 335 | 344 | 3.66 HPI91860 | R1.0 2.0 4 1.5 12 45 1.95 3.86 1247 | 12.87 | 13.29 | 13.76 | 14.79
HPI91837 | R0.75 1.5 4 1.1 4 45 1.45 8.87 421 | 433 | 446 | 459 | 491 HPI91861 | R1.0 2.0 4 1.5 13 45 1.95 3.62 13.50 | 13.94 | 14.40 | 14.91 | 16.03
HPI91838 | R0.75 1.5 4 1.1 6 45 1.45 7.12 6.27 | 647 | 6,67 | 6.89 | 7.39 HPI91862 | R1.0 2.0 4 1.5 14 50 1.95 3.40 14.53 | 15.01 | 15.51 | 16.06 | 17.28
HPI91839 | R0.75 1.5 4 1.1 8 45 1.45 5.94 834 | 861 | 889 | 9.19 | 9.88 HPI91863 | R1.0 2.0 4 1.5 16 50 1.95 3.04 16.60 | 17.15 | 17.73 | 18.36 | 19.76
HPI91840 | R0.75 1.5 4 1.1 10 45 1.45 5.10 1041 | 10.74 | 11.11 | 11.49 | 12.37 HPI91864 | R1.0 2.0 4 1.5 18 55 1.95 2.75 18.67 | 19.28 | 19.94 | 20.65 -
HPI91841 | R0.75 1.5 4 1.1 12 45 1.45 4.46 1248 | 12.88 | 13.32 | 13.79 | 14.85 HPI91865 | R1.0 2.0 4 15 20 55 1.95 2.51 20.74 | 21.42 | 22.16 | 22.95 =
HPI91842 | R0.75 1 5 4 1.1 14 50 1.45 3.97 14.54 | 15.02 | 1554 | 16.09 | 17.34 HPI91866 | R1.0 2 0 4 1 5 22 60 1.95 2.31 22.80 | 23.56 | 24.38 | 25.25 -
HPI91843 | R0.75 4 1.1 1.45 3.57 16.61 | 17.16 | 17.76 | 18.39 | 19.82 HPI91867 | R1.0 4 1.95 2.06 25.90 | 26.77 | 27.70 | 28.70 =

Radius Mill Dia. Shank Dia. NEXT PAGE b Radius Mill Dia. Shank Dia. NEXT PAGE >
Tolerance (mm) Tolerance (mm) ToIerance Tolerance (mm) Tolerance (mm) Tolerance

up toR3 +0.001~-0.005 up to R6 0~-0.010 up toR3 +0.001~-0.005 up to R6 0~-0.010
over R3 \ +0.003~-0.007 over R6 \ 0~-0.012 * Shank Dla >06:h5 over R3 \ +0.003~-0.007 over R6 \ 0~-0.012 *Shank D|a >6:hS
© : Excellent O : Good © : Excellent O : Good
1SO [ ™M -k | S P M
Material ~ High alloyed steel, . . Nodular cast ~ Malleable cast Material ~ High alloyed steel, . : Nodular cast  Malleable cast
Description Non-alloy steel Low alloy steel il enl s Stainless steel Grey cast iron o o Description Non-alloy steel Low alloy steel Tl s Stainless steel Grey cast iron i) f
VDI 3323 1 2 3 4 5 6 7 8 9 10 1.1 1.2 12 13 14.1 15 16 17 18 19 20 VDI 3323 1 2 3 4 5 6 7 8 9 10 1.1 1.2 12 13 14.1 15 16 17 18 19 20
HRc 13 25 28 32 10 29 32 38 15 35 44 15 23 10 10 26 3 25 21 HRc 13 25 28 32 10 29 32 38 15 35 44 15 23 10 10 26 3 25 21
HB 125 190 250 270 300 180 275 300 350 200 B25) 409 200 240 180 180 260 160 250 130 230 HB 125 190 250 270 300 180 275 300 350 200 325 409 200 240 180 180 260 160 250 130 230
Recommended O O O O O Recommended O O O O O
1O Sy V— 10 S S T—
Material ~ Aluminum-  Aluminum-cast, and Aloys Non Metallic " Titanium Material ~ Aluminum- Alumlnum—cast Copperand CopperAloys Non Metallic q Titanium _--
Description wrought alloy alloyed ronze / Brass) Materials Heat Resistant Super Alloys Alloys _-- Description wrought alloy allo y Fg gprg Materials Heat Resistant Super Alloys Alloys
VDI3323 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38.1 | 382 | 39.1 [ 39.2 | 39.3 40 41 VDI3323 21 22 23 25 27 29 30 31 32 33 34 35! 36 37 381 [ 382 | 39.1 | 39.2 | 39.3 40 41
HRc 15 30 25 38 34 45-49 | 50-55  56-60 61-65 66-70 42 55 HRc 15 30 25 38 34 45-49 | 50-55 56-60 61-65 66-70 42 55
HB 60 100 75 90 130 110 90 100 200 280 250 350 320 400Rm 1050 Rm 421469 481-560 577-654 670-739 400 550 HB 60 100 75 920 130 110 90 100 200 280 250 350 320 400Rm 1050 Rm 421469 481-560 577-654 670-739 400 550
Recommended © © © © [©) O © Recommended © © © © © O ©
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I PREMIUM SOLID CARBIDE END MILLS PREMIUM SOLID CARBIDE END MILLS =I
for HIGH HARDENED STEEL for HIGH HARDENED STEEL -

C-COATED SOLID CARBIDE END MILLS SERIES C-COATED SOLID CARBIDE END MILLS SERIES
2 FLUTE BALL NOSE for RIB PROCESSING g HPI9T | 2 FLUTE BALL NOSE for RIB PROCESSING e HPI9T |

» Improvement of tool life by applying new coating
» Application of tight tolerances for precision machining
» Highly Accurate Fine-Finishing End Mill For High-Hardened Steel (HRc50-70)

» Improvement of tool life by applying new coating
» Application of tight tolerances for precision machining
» Highly Accurate Fine-Finishing End Mill For High-Hardened Steel (HRc50-70)

D3 R D3 B
- AR e ——— - R o] [ ———
e —— s e —— e
L3 co Interference DR = <2 Interference
L2 g -§ Angle (°) L2 gg _Ang)\e()
[Z[E]E] [E 2B R R
30° |25 %0s Loy Eoatihg P.88-99 30° | 2%%05 | “%007 Coating P.88-99
R0.05~R3  R3.5~R6 Unit : mm RO.05~R3  R3.5~R6 Unit : mm
R Length ; . . Length .
adius of M|II ank | Length Overall | Neck Maximum reach lengths Radiusof |  Mill Shank | Length Overall | Neck Maximum reach lengths
a k Angle (°) Shank Angle (°)

L2 Ds 0.5° 1° 1.5° 2° 3° R Ds D2 Ls Ls L2 Ds 0.5° 1° 1.5° 2° 3°
HPI91868 | R1.0 2.0 4 1.5 30 70 1.95 1.74 31.07 | 32.12 | 33.24 - - HPI91892 | R1.5 3.0 6 2.5 16 60 2.85 4.21 16.78 | 17.31 | 17.88 | 18.49 | 19.87
HPI91869 | R1.0 2.0 4 1.5 35 70 1.95 1.51 36.24 | 37.47 | 38.79 = = HPI91893 | R1.5 3.0 6 25 20 65 2.85 3.52 2091 | 21.59 | 22.31 | 23.09 | 24.85
HPI91870 | R1.0 2.0 4 15 40 90 1.95 1.34 41.41 | 42.82 - - - HPI91894 | R1.5 3.0 6 25 25 65 2.85 2.92 26.08 | 26.94 | 27.86 | 28.84 -
HPI91871 | R1.0 2.0 4 2 5 40 1.95 7.28 523 | 538 | 554 | 571 | 6.09 HPI91895 | R1.5 3.0 6 2.5 30 70 2.85 2.50 31.25 | 32.29 | 33.40 | 34.59 =
HPI91872 | R1.0 2.0 4 2 5 50 1.95 7.28 523 | 538 | 554 | 571 | 6.09 HPI91896 | R1.5 3.0 6 25 35 80 2.85 2.18 36.42 | 37.63 | 38.94 | 40.34 -
HPI91873 | R1.0 2.0 6 1.5 4 50 1.95 10.73 420 | 431 | 443 | 456 | 4.85 HPI91897 | R1.5 3.0 6 25 40 90 2.85 1.94 41.59 | 42.98 | 44.48 = =
HPI91874 | R1.0 2.0 6 1.5 6 50 1.95 9.05 626 | 645 | 6.64 | 686 | 7.33 HPI91898 | R1.5 3.0 6 3 8 60 2.85 6.91 851 | 875 | 9.01 | 930 | 9.93
HPI91875 | R1.0 2.0 6 1.5 8 50 1.95 7.82 833 | 859 | 886 | 9.16 | 9.82 HPI91035 | R1.75 3.5 6 2.8 15 60 1.25 3.24 19.79 | 20.41 | 21.09 | 21.81 | 23.44
HPI91876 | R1.0 2.0 6 15 10 50 1.95 6.89 10.40 | 10.73 | 11.08 | 11.46 | 12.30 HPI91899 | R1.75 3.5 6 2.8 20 65 3.35 3.08 20.90 | 21.57 | 22.29 | 23.06 | 24.79
HPI91877 | R1.0 2.0 6 1.5 16 60 1.95 5.07 16.60 | 17.15 | 17.73 | 18.36 | 19.76 HPI91701 | R1.75 3.5 6 2.8 25 65 3.35 2.54 26.07 | 26.92 | 27.83 | 28.81 =
HPI91878 | R1.0 2.0 6 1.5 25 65 1.95 3.63 25.90 | 26.77 | 27.70 | 28.70 | 30.95 HPI91702 | R1.75 3.5 6 2.8 30 70 3.35 2.16 31.24 | 32.27 | 33.37 | 3456 -
HPI91879 | R1.0 2.0 6 2 5 50 1.95 9.82 523 | 538 | 554 | 571 | 6.09 HPI91703 | R1.75 3.5 6 2.8 35 80 3.35 1.87 36.41 | 37.62 | 38.91 = =
HPI91025 | R1.25 2.5 4 23 6 45 24 5.54 635 | 653 | 672 | 693 | 7.39 HPI91704 | R1.75 3.5 6 2.8 40 90 3.35 1.66 41.58 | 42.96 | 44.45 - -
HPI91880 | R1.25 2.5 4 23 8 45 24 4.41 842 | 867 | 894 | 923 | 9.87 HPI91705 | R1.75 3.5 6 2.8 45 920 3.35 1.49 46.75 | 48.31 - - =
HPI91881 | R1.25 2.5 4 23 10 45 24 3.66 1049 | 10.81 | 11.15 | 11.53 | 12.36 HPI91040 | R2.0 4.0 4 3 8 65 3.85 0.00 - - - - -
HPI91882 | R1.25 2.5 4 23 15 50 24 2.57 15.66 | 16.16 | 16.70 | 17.28 = HPI91706 | R2.0 4.0 6 3 8 65 3.85 5.70 849 | 872 | 896 | 9.22 | 981
HPI91883 | R1.25 2.5 4 23 20 55 24 1.98 20.82 | 21.51 | 22.24 - - HPI91707 | R2.0 4.0 6 3 10 65 3.85 4.76 10.56 | 10.86 | 11.18 | 11.52 | 12.29
HPI91884 | R1.25 2.5 4 23 25 65 24 1.61 25.99 | 26.85 | 27.78 = = HPI91708 | R2.0 4.0 6 3 12 65 3.85 4.08 12,63 | 13.00 | 13.39 | 13.82 | 14.78
HPI91885 | R1.25 2.5 4 23 30 70 24 1.35 31.16 | 32.20 - - - HPI91709 | R2.0 4.0 6 3 14 65 3.85 3.57 1469 | 15.14 | 15.61 | 16.12 | 17.27
HPI91886 | R1.25 25 4 23 35 70 24 1.17 36.33 | 37.55 - - - HPI91710 | R2.0 4.0 6 3 15 65 3.85 3.36 15.73 | 16.21 | 16.72 | 17.27 | 1851
HPI91030 | R1.5 3.0 4 3 8 40 2.85 3.31 851 | 875 | 9.01 | 930 | 9.93 HPI91711 | R2.0 4.0 6 3 20 65 3.85 2.60 20.90 | 21.55 | 22.26 | 23.02 -
HPI91887 | R1.5 3.0 6 2.5 6 60 2.85 8.22 6.44 | 661 | 680 | 7.00 | 7.44 HPI91712 | R2.0 4.0 6 3 25 70 3.85 2.12 26.06 | 26.90 | 27.80 | 28.77 =
HPI91888 | R1.5 3.0 6 2.5 8 60 2.85 6.91 851 | 875 | 9.01 | 930 | 9.93 HPI91713 | R2.0 4.0 6 3 30 70 3.85 1.79 31.23 | 32.25 | 33.34 - -
HPI91889 | R1.5 3.0 6 2.5 10 60 2.85 5.96 10.58 | 10.89 | 11.23 | 11.60 | 12.41 HPI91714 | R2.0 4.0 6 3 35 80 3.85 1.55 36.40 | 37.60 | 38.88 = =
HPI91890 | R1.5 3 0 6 2 5 12 60 2.85 5.23 12.64 | 13.03 | 13.45 | 13.90 | 14.90 HPI91715 | R2.0 4 0 6 3 40 85 3.85 1.36 41.57 | 42.95 - - -
HPI91891 | R1.5 6 2.85 4.67 14.71 | 1517 | 15.66 | 16.20 | 17.39 HPI91716 | R2.0 6 3 3.85 1.22 46.74 | 48.30 > = =

Radius Mill Dia. Shank Dia. NEXT PAGE b Radius Mill Dia. Shank Dia. NEXT PAGE >
Tolerance (mm) Tolerance (mm) ToIerance Tolerance (mm) Tolerance (mm) Tolerance

up toR3 +0.001~-0.005 up to R6 0~-0.010 up toR3 +0.001~-0.005 up to R6 0~-0.010
over R3 \ +0.003~-0.007 over R6 \ 0~-0.012 * Shank Dla >06:h5 over R3 \ +0.003~-0.007 over R6 \ 0~-0.012 *Shank D|a >6:hS
© : Excellent O : Good © : Excellent O : Good
1SO [ ™M -k | S P M
Material ~ High alloyed steel, . . Nodular cast ~ Malleable cast Material ~ High alloyed steel, . : Nodular cast  Malleable cast
Description Non-alloy steel Low alloy steel il enl s Stainless steel Grey cast iron o o Description Non-alloy steel Low alloy steel Tl s Stainless steel Grey cast iron i) f
VDI 3323 1 2 3 4 5 6 7 8 9 10 1.1 1.2 12 13 14.1 15 16 17 18 19 20 VDI 3323 1 2 3 4 5 6 7 8 9 10 1.1 1.2 12 13 14.1 15 16 17 18 19 20
HRc 13 25 28 32 10 29 32 38 15 35 44 15 23 10 10 26 3 25 21 HRc 13 25 28 32 10 29 32 38 15 35 44 15 23 10 10 26 3 25 21
HB 125 190 250 270 300 180 275 300 350 200 B25) 409 200 240 180 180 260 160 250 130 230 HB 125 190 250 270 300 180 275 300 350 200 325 409 200 240 180 180 260 160 250 130 230
Recommended O O O O O Recommended O O O O O
1O Sy V— 10 S S T—
Material ~ Aluminum-  Aluminum-cast, and Aloys Non Metallic " Titanium Material ~ Aluminum- Alumlnum—cast Copperand CopperAloys Non Metallic q Titanium _--
Description wrought alloy alloyed ronze / Brass) Materials Heat Resistant Super Alloys Alloys _-- Description wrought alloy allo y Fg gprg Materials Heat Resistant Super Alloys Alloys
VDI3323 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38.1 | 382 | 39.1 [ 39.2 | 39.3 40 41 VDI3323 21 22 23 25 27 29 30 31 32 33 34 35! 36 37 381 [ 382 | 39.1 | 39.2 | 39.3 40 41
HRc 15 30 25 38 34 45-49 | 50-55  56-60 61-65 66-70 42 55 HRc 15 30 25 38 34 45-49 | 50-55 56-60 61-65 66-70 42 55
HB 60 100 75 90 130 110 90 100 200 280 250 350 320 400Rm 1050 Rm 421469 481-560 577-654 670-739 400 550 HB 60 100 75 920 130 110 90 100 200 280 250 350 320 400Rm 1050 Rm 421469 481-560 577-654 670-739 400 550
Recommended © © © © [©) O © Recommended © © © © © O ©

18 4G YG-1CO, LTD. - Phone: +82-32-526-0909, www.yg1.solutions E-mail: yg1@yg1.solutions - Phone: +82-32-526-0909, www.yg1.solutions E-mail: yg1@yg1.solutions %G YG-1CO,, LTD. 19



I PREMIUM SOLID CARBIDE END MILLS
for HIGH HARDENED STEEL

C-COATED SOLID CARBIDE END MILLS SERIES
2 FLUTE BALL NOSE for RIB PROCESSING PLAIN SHANK m

» Improvement of tool life by applying new coating
» Application of tight tolerances for precision machining
» Highly Accurate Fine-Finishing End Mill For High-Hardened Steel (HRc50-70)

R D3
E / oz] ST |
e —— BT

L3
L2
a “ “ a %
| |+0.001 |+0.003 ~
30° | ~-0.005 ] ~-0.007 ey P.88-99

R0.05~R3  R3.5~R6 NEWSIZE Unit : mm

Radiusof |  Mill ank | Length Length Overall | Neck Maximum reach lengths
BallNose [Diameter|Diameter| of Cut Sh k Length [Diameter '"teffefelgce accordmg to draft angle
a Angle (°)
L2 Ds

Interferenc,
e
Angle ()

Maximum reach length
according to draft angle

HPI91717 | R2.0 4.0 6 3 50 100 3.85 1.10 51.91 | 53.64
HPI91718 | R2.0 4.0 6 4 10 40 3.85 4.76 10.56 | 10.86 | 11.18 | 11.52 | 12.29
HPI91719 | R2.0 4.0 6 4 10 60 3.85 4.76 10.56 | 10.86 | 11.18 | 11.52 | 12.29
HPI91050 | R2.5 5.0 6 3.5 10 70 4.85 2.97 10.54 | 10.82 | 11.12 | 11.45 =
HPI91720 | R2.5 5.0 6 3.5 15 70 4.85 1.96 15.71 | 16.17 | 16.66 - -
HPI91721 R2.5 5.0 6 3.5 20 70 4.85 1.46 20.88 | 21.52 = = =
HPI91722 | R2.5 5.0 6 35 25 70 4.85 1.16 26.05 | 26.87 - - -
HPI91723 | R2.5 5.0 6 35 30 80 4.85 0.97 31.22 = = = =
HPI91724 | R2.5 5.0 6 35 40 90 4.85 0.72 41.55 - - - -
HPI91725 | R2.5 5.0 6 5 12 45 4.85 246 1261 | 1296 | 13.34 | 13.75 =
HPI91726 | R2.5 5.0 6 5 12 60 4.85 246 12.61 | 12,96 | 13.34 | 13.75 -
HPI91060 | R3.0 6.0 6 6 10 70 5.85 0.00 = = = = =
HPI91727 | R3.0 6.0 6 6 15 45 5.85 0.00 - - - - -
HPI91728 | R3.0 6.0 6 6 15 60 5.85 0.00 = = = = =
HPI91729 | R3.0 6.0 6 6 15 70 5.85 0.00 - - - - -
HPI91730 | R3.0 6.0 6 6 20 70 5.85 0.00 = = = = =
HPI191731 R3.0 6.0 6 6 25 70 5.85 0.00 - - - - -
HPI91732 | R3.0 6.0 6 6 30 80 5.85 0.00 = = = = =
HPI91733 | R3.0 6.0 6 6 35 85 5.85 0.00 - - - - -
HPI91734 | R3.0 6.0 6 6 40 920 5.85 0.00 = = = = =
HPI91735 | R3.0 6.0 6 6 50 120 5.85 0.00 - - - - -
HPI91736 | R3.0 6.0 6 6 60 120 5.85 0.00 = = = = =
* HPI91080 | R4.0 8.0 8 12 24 100 7.7 0.00 - - - - -
*HPI91100 | R5.0 10.0 10 15 30 100 9.7 0.00 = = = = =
*HPI91120 | R6.0 12.0 12 18 36 110 11.7 0.00 - - - - -
N N
Tolerance (mm) Tolerance (mm) ToIerance
up to R3 +0.001~-0.005 up to R6 0~-0.010
over R3 \ +0.003~-0.007 over R6 \ 0~-0.012 * Shank D|a >06:h5
© : Excellent O : Good
1SO [ ™M
Dysﬁg‘?én Non-alloy steel Low alloy steel Hi%f:]gl{g}é?gt:gel, Stainless steel Grey cast iron Nw%’; cast Malleargll_tle cast
VDI3323 1 2 3 4 5 6 7 8 9 0 111 M2 12 13 141 15 16 17 18 19 20
HRc 13 25 28 32 10 29 32 38 15 35 44 15 23 10 10 26 3 25 21
HB 125 190 250 270 300 180 275 300 350 200 325 409 200 240 180 180 260 160 250 130 230
Recommended O O O O O

ISO

Material ~ Aluminum-  Aluminum-cast, and Aloys Non Metallic : Titanium
Description wrought alloy alloyed ronze/Brass)  Materials | Heat Resistant Super Alloys Alloys _--
VDI3323 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 381 382 391 392 393 40 41

HRc 15 30 25 38 34 4549 | 50-55 56-60 61-65 6670 42 55
HB 60 100 75 9 130 110 90 100 200 280 250 350 320 400Rm 1050Rm 421469 481-560 577-654 670-739 400 550
Recommended © © o o o0 O ©
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C-COATED SOLID CARBIDE END MILLS SERIES
2 FLUTE BALL NOSE for RIB PROCESSING with TAPER NECK  puanstanc m

» Improvement of tool life by applying new coating
» Application of tight tolerances for precision machining
» Highly Accurate Fine-Finishing End Mill For High-Hardened Steel (HRc50-70)

~¢ |Dps /R

—— ‘“—[‘f&e "

Interferenc,
e
Angle )

Ange ()

L3

Maximum reach length
according to draft angle

a “ “ a |
. |+0.001 |+0.003 -
30° |~-0.005]~-0.007 G P.88-99

RO.05~R3  R3.5~R6 Unit : mm

Radiusof| Mill | Shank |Length Leer](g)w Overall ‘Neck 'II'\la ;cekr Ugg f;ll\:el Interference Maximym reach lengths
Ball Nose [Diameter|Diameter| of Cut Shank Length |Diameter Angle(’) Length Angle () according to draft angle
L2 Ds 6° 05" 1° 15 2 3

D2 L1 L3

HPI192001 | R0.05 0.1 4 0.07 0.5 50 0.085 3° 0.17 14.23 0.37 | 044 | 0.51 | 0.53 | 0.56
HPI92901 | R0.05 0.1 4 0.07 | 0.75 50 0.085 3° 0.17 13.88 0.37 | 0.44 | 0.58 | 0.76 | 0.81
HPI1920015 R0.075| 0.15 4 0.1 1 50 0.135 3° 0.25 13.55 0.46 | 0.55 | 0.71 | 1.00 | 1.08
HPI192902 | R0.075| 0.15 4 0.1 1.5 50 0.135 3° 0.25 12.92 0.46 | 0.55 | 0.71 | 1.03 | 1.58
HPI192002 | RO.1 0.2 4 0.15 1.5 50 0.17 | 0.5° 0.35 12.59 157 | 162 | 1.67 | 1.73 | 1.86
HPI192903 | RO.1 0.2 4 0.15 1.5 50 0.17 1° 0.35 12.64 153 | 1.58 | 1.63 | 1.69 | 1.82
HP192904 | RO.1 0.2 4 0.15 1.5 50 0.17 | 1.5° 0.35 12.69 133 | 1.54 | 1.59 | 1.64 | 1.77
HPI192905 | RO.1 0.2 4 0.15 1.5 50 0.17 2° 0.35 12.75 1.01 | 146 | 1.55 | 1.60 | 1.72
HP192906 | RO.1 0.2 4 0.15 2 50 0.177 | 0.5° 0.35 11.93 207 | 213 | 221 | 229 | 246
HPI192907 | RO.1 0.2 4 0.15 2 50 0.17 1° 0.35 12.00 2.01 | 2.08 | 2.15 | 2.23 | 2.40
HP192908 | RO.1 0.2 4 0.15 2 50 0.17 | 1.5° 0.35 12.07 133 | 202 | 2.09 | 2.16 | 2.33
HP192909 | RO.1 0.2 4 0.15 2 50 0.17 2° 0.35 12.14 1.01 | 146 | 2.03 | 2.10 | 2.26
HP192910 | RO.1 0.2 4 0.15 3 50 0.17 3° 0.35 11.28 0.74 | 090 | 1.17 | 1.71 | 3.13
HPI92911 | RO.1 0.2 4 0.15 3 50 0.17 5° 0.35 11.69 0.57 | 0.63 | 0.70 | 0.80 | 1.15
HP192912 | RO.1 0.2 4 0.15 5 50 0.17 3° 0.35 9.68 0.74 | 090 | 117 | 1.71 | 513
HPI192913 | RO.1 0.2 4 0.15 5 50 0.17 5° 0.35 10.23 0.57 | 0.63 | 0.70 | 0.80 | 1.15
HPI192003 | R0.15 0.3 4 0.2 2 50 0.27 | 0.5° 0.5 11.92 207 | 214 | 221 | 229 | 2.46
HPI92914 | RO.15 0.3 4 0.2 2 50 0.27 1° 0.5 11.99 202 | 2.08 | 2.15 | 223 | 240
HPI192915 | R0.15 0.3 4 0.2 2 50 0.27 | 1.5° 0.5 12.05 153 | 203 | 210 | 2.17 | 2.34
HPI192916 | R0.15 0.3 4 0.2 2 50 0.27 2° 0.5 12.12 1.19 | 1.71 | 2.05 | 2.12 | 2.28
HPI92917 | R0.15 0.3 4 0.2 2 50 0.27 3° 0.5 12.26 091 | 1.10 | 1.42 | 2.00 | 2.15
HPI192918 | RO.15 0.3 4 0.2 3 50 0.27 | 0.5° 0.5 10.77 3.07 | 3.17 | 3.28 | 3.40 | 3.66
HPI192919 | RO.15 0.3 4 0.2 3 50 0.27 1° 0.5 10.86 2.57 | 3.08 | 3.19 | 3.30 | 3.56
HPI192920 | R0.15 0.3 4 0.2 3 50 0.27 | 1.5° 0.5 10.95 153 | 292 | 3.10 | 3.21 | 346
HP192921 | R0.15 0 3 4 0 2 3 50 0.27 2° O 5 11.04 1.19 | 1.71 | 3.01 | 3.12 | 3.36
HPI192922 | R0.15 4 3 0.27 3° 11.23 091 | 1.10 | 1.42 | 2.06 | 3.15
Tolerance (mm) Tolerance (mm) Tolerance
up toR3 +0.001~-0.005 up to R6 0~-0.010
over R3 \ +0.003~-0.007 over R6 \ 0~-0.012 * Shank D|a >06 : h5
© : Excellent O:Good
S P M
D@ﬁﬂl?én Non-alloy steel Low alloy steel Hi%f:]gl{%?gtggel, Stainless steel Grey cast iron Nodli‘rlgr el | Wllese e
VDI3323 1 2 3 4 5 6 7 8 9 10 111 12 12 13 141 15 16 17 18 19 20
HRc 13 25 28 32 10 29 32 38 15 35 44 15 23 10 10 26 3 25 21
HB 125 190 250 270 300 180 275 300 350 200 325 409 200 240 180 180 260 160 250 130 230
Recommended @) ©) O ©) @)

1O L - TE—

Material  Aluminum- Alumlnum—cast Copperand CopperAlloys Non Metallic : Titanium
Description wrought alloy allo y ;?I)Be gprg Materials | Hieat Resistant Super Alloys Alloys _--
VDI3323 21 22 23 25 27 29 30 31 32 33 34 35 36 37 381 382 391 392 393 40 M
HRc 15 30 25 38 34 4549 5055 5660 6165 6670 42 55
HB 60 100 75 90 130 110 90 100 200 280 250 350 320 400Rm 1050 Rm 421469 481-560 577-654 670-739 400 550
Recommended [©)] © © © © O ©
- Phone: +82-32-526-0909, www.yg1.solutions E-mail: yg1@yg1.solutions %G YG-1CO,, LTD. 21
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» Improvement of tool life by applying new coating
» Application of tight tolerances for precision machining
» Highly Accurate Fine-Finishing End Mill For High-Hardened Steel (HRc50-70)
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» Improvement of tool life by applying new coating
» Application of tight tolerances for precision machining
» Highly Accurate Fine-Finishing End Mill For High-Hardened Steel (HRc50-70)

~¢ |Dps /R

PREMIUM SOLID CARBIDE END MILLS =
for HIGH HARDENED STEEL -

““ ;
+0.001 | +0.003 :
~-0.005 | ~-0.007 ey

L4

LL‘

L3

Maximum reach length
according to draft angle

Interfereng,
e
Angle )

~Ande ()

—— ‘“—ﬁ@ "

n “ “ a
. |+0.001 |+0.003 -
30° ] ~-0.005 ] ~-0.007 G

o)

L3

Maximum reach length
according to draft angle

Interferenc,
e
Angle )

Ange ()

R0.05~R3

Radiusof| Mill | Shank |Length
Ball Nose |Diameter|Diameter| of Cut

R3.5~R6

D2

L1

Length
Shank

Overall | Neck
Length Diameter
Ds

Neck

Taper
Angle(°)

o

arallel |Interference
Angle (°)

Under Neck
P
Length

La

Unit : mm

Maximum reach lengths
according to draft angle
0.5° 1" 15 2 3°

P.88-99
RO.05~R3  R3.5~R6 Unit : mm
Radiusoff Mill | Shank |Length A Overall | Neck Neck Maximum reach lengths
Ball Nose| Diameter|Diameter| of Cut | SElOW Length |Diameter e ParaIIeI Interference according to draft angle
Shank Angle(°) Length Angle (°)
R D1 D2 L Ls L2 Ds P 0.5° 1° 1.5° 2° 3°
HP192923 | R0.15 | 0.3 4 0.2 3 50 0.27 5° 0.5 1162 | 0.73 | 0.80 | 0.89 | 1.02 | 1.45
HPI192924 | R0.15 | 0.3 4 0.2 5 50 0.27 3° 0.5 9.61 091 | 1.10 | 1.42 | 2.06 | 5.15
HPI192925 | R0.15 | 0.3 4 0.2 5 50 0.27 5° 0.5 10.14 0.73 | 0.80 | 0.89 | 1.02 | 145
HPI192926 | RO.15 | 0.3 4 0.2 7 50 0.27 3° 0.5 8.39 091 | 1.10 | 142 | 2.06 | 7.15
HP192927 | R0.15 | 0.3 4 0.2 7 50 0.27 5° 0.5 8.99 0.73 | 0.80 | 0.89 | 1.02 | 145
HPI192004 | RO.2 04 4 0.3 3 50 0.37 | 0.5° 0.7 10.73 3.07 | 3.17 | 3.28 | 3.40 | 3.66
HP192928 | R0.2 0.4 4 0.3 3 50 0.37 1° 0.7 10.81 292 | 3.09 | 3.20 | 3.31 | 3.56
HPI192929 | RO.2 0.4 4 0.3 3 50 0.37 | 1.5° 0.7 10.90 1.81 | 3.01 | 3.12 | 3.23 | 347
HP192930 | RO.2 0.4 4 0.3 3 50 0.37 2° 0.7 10.98 144 | 206 | 3.03 | 3.14 | 3.38
HPI92931 | R0.2 0.4 4 0.3 4 50 0.37 | 0.5° 0.7 9.76 4.07 | 421 | 435 451 | 486
HP192932 | RO.2 0.4 4 0.3 4 50 0.37 1° 0.7 9.86 292 | 409 | 424 | 439 | 473
HP192933 | R0.2 0.4 4 0.3 4 50 0.37 1.5° 0.7 9.96 1.81 | 342 | 412 | 426 | 459
HPI192934 | R0.2 04 4 0.3 4 50 0.37 2° 0.7 10.06 144 | 206 | 392 | 414 | 446
HP192935 | RO.2 0.4 4 0.3 5 50 0.37 3° 0.7 9.52 114 | 138 | 1.77 | 256 | 5.19
HP192936 | R0.2 0.4 4 0.3 5 50 0.37 5° 0.7 10.04 095 | 1.04 | 116 | 1.32 | 1.87
HPI192937 | R0.2 0.4 4 0.3 6 50 0.37 | 0.5° 0.7 8.26 6.07 | 6.28 | 6.50 | 6.74 | 7.27
HP192938 | RO.2 0.4 4 0.3 6 50 0.37 1° 0.7 8.37 292 | 6.09 | 6.31 | 654 | 7.05
HPI192939 | R0.2 0.4 4 0.3 6 50 0.37 1.5° 0.7 8.49 1.81 | 342 | 6.12 | 6.34 | 6.84
HP192940 | RO.2 0.4 4 0.3 6 50 0.37 2° 0.7 8.61 144 | 206 | 392 | 6.14 | 6.62
HPI92941 | R0O.2 0.4 4 0.3 7 50 0.37 3° 0.7 8.30 114 | 138 | 1.77 | 256 | 7.19
HP192942 | RO.2 0.4 4 0.3 7 50 0.37 5° 0.7 8.88 095 | 1.04 | 116 | 1.32 | 1.87
HPI192005 | R0.25 | 0.5 4 0.35 4 50 045 | 0.5° 0.85 9.67 412 | 425 | 440 | 455 | 490
HPI192943 | R0.25 | 0.5 4 0.35 4 50 0.45 1° 0.85 9.76 4.01 | 414 | 428 | 443 | 4.77
HPI92944 | R0.25 | 0.5 4 0.35 4 50 045 | 1.5° 0.85 9.86 258 | 403 | 417 | 432 | 465
HPI192945 | R0.25 0 5 4 0.35 4 50 0.45 2° 0.85 9.96 2.00 | 2.88 | 4.05 | 4.20 | 452
HPI92946 | R0.25 4 0.35 5 045 | 0.5° 0.85 8.85 5.12 | 529 | 547 | 5.66 | 6.10
Tolerance (mm) Tolerance (mm) ToIerance
up toR3 +0.001~-0.005 up to R6 0~-0.010
over R3 \ +0.003~-0.007 over R6 0~-0.012 *Shank D|a >06: h5
© : Excellent O : Good
1SO M
Dysﬁgt?clm Non-alloy steel Low alloy steel Hi%t:]gl{g}é?gtggel, Stainless steel Grey cast iron Nw%’; cast Ma"eﬁg:_? cast
VDI3323 1 2 3 4 5 6 9 10 M1 M2 12 13 141 15 16 17 18 19 20
HRc 13 25 28 32 10 38 15 35 44 15 23 10 10 26 3 25 21
HB | 125 190 250 270 300 180 350 200 325 409 200 240 180 180 260 160 250 130 230
Recommended (@) (©) (@) (@)
150 : ! . H ]
Do s atey TSt Coppre Copre o NOTLMOEN®  HoatResisant Super Aloys  TRIUT | Hardenedsieel | (il el

VDI3323 21 22 23 24 25 26 27

HRc

HB 60 100 75 90 130 10 90

Recommended

28
100

29

31 32 33 34 3 36 37 381 | 382 | 39.1 | 39.2 | 39.3 40 4
15 30 25 38 @ 34 45-49 50-55 56-60 61-65 66-70 42 55
200 280 250 350 320 400Rm 1050 Rm 421-469 481-560 577-654 670-739 400 550

© © o o 0 (@) ©

22 4G YG-1CO.,, LTD.
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HP192947 | R0.25 0.5 4 0.35 5 50 0.45 1° 0.85 8.96 431 | 514 | 532 | 551 | 593
HPI192948 | R0.25 0.5 4 0.35 5 50 0.45 1.5° 0.85 9.06 2.58 | 491 | 517 | 535 | 5.77
HPI192949 | R0.25 0.5 4 0.35 5 50 0.45 2° 0.85 9.18 2.00 | 2.88 | 5.02 | 5.20 | 5.60
HPI192006 | R0.3 0.6 4 0.45 4 50 0.55 | 0.5° 1.05 9.61 412 | 425 | 440 | 455 | 490
HP192950 | R0.3 0.6 4 0.45 4 50 0.55 1° 1.05 9.70 402 | 415 | 429 | 444 | 478
HPI192951 | R0.3 0.6 4 0.45 4 50 0.55 1.5° 1.05 9.79 2.86 | 405 | 418 | 433 | 4.66
HP192952 | R0.3 0.6 4 0.45 4 50 0.55 3° 1.05 10.08 1.77 | 214 | 275 | 398 | 430
HPI192953 | R0.3 0.6 4 0.45 5 50 0.55 | 0.5° 1.05 8.78 5.12 | 529 | 547 | 5.66 | 6.10
HPI192954 | R0.3 0.6 4 0.45 5 50 0.55 1° 1.05 8.88 466 | 515 | 533 | 552 | 594
HPI92955 | R0.3 0.6 4 0.45 5 50 0.55 1.5° 1.05 8.98 286 | 501 | 5.18 | 537 | 5.78
HPI192956 | R0.3 0.6 4 0.45 5 50 0.55 2° 1.05 9.09 225 | 323 | 5.04 | 522 | 5.62
HPI192957 | R0.3 0.6 4 0.45 5 50 0.55 3° 1.05 9.31 1.77 | 214 | 2.75 | 3.98 | 530
HPI192958 | R0.3 0.6 4 0.45 5 50 0.55 5° 1.05 9.79 145 | 159 | 1.78 | 2.02 | 2.88
HPI192959 | R0.3 0.6 4 0.45 6 50 0.55 | 0.5° 1.05 8.08 6.12 | 632 | 6.54 | 6.78 | 7.30
HP192960 | R0.3 0.6 4 0.45 6 50 0.55 1° 1.05 8.19 466 | 6.15 | 6.36 | 6.59 | 7.10
HPI92961 | R0.3 0.6 4 0.45 6 50 0.55 1.5° 1.05 8.30 2.86 | 541 | 6.18 | 6.41 | 6.90
HP192962 | R0.3 0.6 4 0.45 6 50 0.55 2° 1.05 8.41 225 ] 323 | 601 | 6.22 | 6.70
HPI192963 | R0.3 0.6 4 0.45 7 50 0.55 3° 1.05 8.08 1.77 | 214 | 2.75 | 3.98 | 7.30
HPI192964 | R0.3 0.6 4 0.45 7 50 0.55 5° 1.05 8.63 145 | 159 | 1.78 | 2.02 | 2.88
HPI92965 | RO.3 0.6 4 0.45 8 50 0.55 | 0.5° 1.05 6.97 8.12 | 839 | 8.69 | 9.00 | 9.71
HPI192966 | R0.3 0.6 4 0.45 8 50 0.55 1° 1.05 7.08 466 | 8.15 | 844 | 874 | 943
HPI192967 | R0.3 0.6 4 0.45 8 50 0.55 1.5° 1.05 7.20 2.86 | 541 | 8.18 | 848 | 9.14
HP192968 | R0.3 0.6 4 0.45 8 50 0.55 2° 1.05 7.32 225|323 | 6.16 | 822 | 8.86
HP192008 | R0.4 0.8 4 0.6 8 60 0.75 | 0.5° 1.4 6.78 8.13 | 840 | 8.69 | 9.00 | 9.70
HPI192969 | R0.4 0 8 4 0 6 8 60 0.75 1° 1 4 6.89 526 | 8.17 | 845 | 8.75 | 9.43
HPI92970 | R0.4 4 8 0.75 1.5° 7.01 333 | 6.26 | 821 | 850 | 9.16
Tolerance (mm) Tolerance (mm) Tolerance
up toR3 +0.001~-0.005 up to R6 0~-0.010
over R3 \ +0.003~-0.007 over R6 \ 0~-0.012 *Shanlea >06 : h5
© : Excellent O:Good
S P M
Dmﬂm Non-alloy steel Low alloy steel Hi%h]gl{%?gtgg?el, Stainless steel Grey cast iron Nodli‘rlgr el | Wllese e
VDI3323 1 2 3 4 5 6 7 8 9 10 111 12 12 13 141 15 16 17 18 19 20
HRc 13 25 28 32 10 29 32 38 15 35 44 15 23 10 10 26 3 25 21
HB 125 190 250 270 300 180 275 300 350 200 325 409 200 240 180 180 260 160 250 130 230
Recommended @) ©) O ©) @)

1O L - TE—

Material  Aluminum-

Alumlnum—cast Copperand CopperAlloys Non Metallic : Titanium
Description wrought alloy allo y ;?I)Be gprg Materials | Hieat Resistant Super Alloys Alloys _--
VDI3323 21 22 23 25 27 29 30 31 32 33 34 35 36 37 381 382 391 392 393 40 41

HRc 15 30 25 38 34 4549 5055 56-60 61-65 6670 42 55
HB 60 100 75 9 130 110 90 100 200 280 250 350 320 400Rm 1050Rm 421469 481-560 577654 670-739 400 550
Recommended © © o o o0 O ©

4G YG-1 CO., LTD. 23
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» Improvement of tool life by applying new coating
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» Improvement of tool life by applying new coating
» Application of tight tolerances for precision machining
» Highly Accurate Fine-Finishing End Mill For High-Hardened Steel (HRc50-70)
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for HIGH HARDENED STEEL -
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+0.001 | +0.003 :
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P.88-99

Maximum reach length
according to draft angle

Interfereng,
e
Angle )

~Ande ()

R0.05~R3

Radiusoff Mill | Shank |Length Below
Ball Nose|Diameter|Diameter| of Cut
R D1 D2 L1 Ls

R3.5~R6

Length
Shank

Overall | Neck
Length Diameter
Ds

Neck

Taper
Angle(°)

o

araIIeI Interference
Angle (°)

Under Ned
[
Length
La

Unit : mm

Maximum reach lengths
according to draft angle
0.5° 1° 15° 2 3°

—— ‘“—ﬁ@ "

n “ “ a
. |+0.001 |+0.003 -
30° ] ~-0.005 ] ~-0.007 G

o)

L3

Maximum reach length
according to draft angle

Interferenc,
e
Angle )

Ange ()

R0.05~R3

Radiusof| Mill | Shank |Length
Ball Nose |Diameter|Diameter| of Cut

R3.5~R6

Length

Overall | Neck
Length Diameter
Ds

Neck
Taper

arallel |Interference

Under Neck
P
Length

La

Unit : mm

Maximum reach lengths
according to draft angle
0.5° 1" 15 2 3°

HPI92971 | R0.4 0.8 4 0.6 8 60 0.75 2° 1.4 7.12 269 | 3.83 | 7.26 | 8.26 | 8.89
HPI192972 | R0.4 0.8 4 0.6 12 60 0.75 0.5° 1.4 5.28 12.13112.54|12.98 | 13.45 | 14.51
HPI192973 | R0.4 0.8 4 0.6 12 60 0.75 1° 1.4 5.38 5.26 | 12.1712.59 | 13.05 | 14.08
HPI92974 | R0.4 0.8 4 0.6 12 60 0.75 1.5° 1.4 5.50 333 | 6.26 |12.21|12.65|13.65
HPI192975 | R0.4 0.8 4 0.6 12 60 0.75 2° 1.4 5.61 2.69 | 3.83 | 7.26 |12.26 | 13.22
HPI192010 | RO.5 1.0 4 0.75 6 60 0.95 0.5° 2.75 7.71 6.17 | 6.37 | 6.58 | 6.81 | 7.32
HP192976 | RO.5 1.0 4 0.75 6 60 0.95 1° 2.75 7.78 6.06 | 6.26 | 6.46 | 6.69 | 7.19
HP192977 | RO.5 1.0 4 0.75 6 60 0.95 1.5° 2.75 7.85 531 | 6.14 | 6.35 | 6.57 | 7.06
HP192978 | RO.5 1.0 4 0.75 8 60 0.95 0.5° 2.75 6.57 8.17 | 844 | 8.73 | 9.03 | 9.73
HPI92979 | RO.5 1.0 4 0.75 8 60 0.95 1° 2.75 6.66 7.86 | 826 | 854 | 884 | 9.51
HP192980 | RO.5 1.0 4 0.75 8 60 0.95 1.5° 2.75 6.75 5.31 | 807 | 835 | 864 | 9.30
HP192981 | RO.5 1.0 4 0.75 8 60 0.95 2° 2.75 6.84 445 | 643 | 8.16 | 844 | 9.09
HP192982 | RO.5 1.0 4 0.75 10 60 0.95 0.5° 2.75 5.73 10.17110.51|10.87 | 11.26 | 12.13
HP192983 | R0.5 1.0 4 0.75 10 60 0.95 1° 2.75 5.82 7.86 | 10.26 | 10.61 | 10.99 | 11.84
HP192984 | RO.5 1.0 4 0.75 10 60 0.95 1.5° 2.75 5.91 5.31 1 10.00|10.35/10.72 | 11.55
HPI192985 | R0.5 1.0 4 0.75 10 60 0.95 2° 2.75 6.01 445 | 643 110.09|10.44|11.25
HP192986 | RO.5 1.0 4 0.75 10 60 0.95 3° 2.75 6.22 3.77 | 459 | 5.95 | 8.67 |10.66
HP192987 | RO.5 1.0 4 0.75 12 60 0.95 0.5° 2.75 5.08 12.17 [ 12.58 | 13.02 | 13.48 | 14.54
HP192988 | R0.5 1.0 4 0.75 12 60 0.95 1° 2.75 5.17 7.86 | 12.26 |12.68|13.14 | 14.16
HPI92989 | R0O.5 1.0 4 0.75 12 60 0.95 1.5° 2.75 5.26 5.31 | 10.11 [12.35|12.79 | 13.79
HP192990 | RO.5 1.0 4 0.75 16 60 0.95 0.5° 2.75 413 16.17 116.7217.30 1 17.93 | 19.35
HPI192991 | RO.5 1.0 4 0.75 16 60 0.95 1° 2.75 4.22 7.86 | 16.26 | 16.83 | 17.44 | 18.81
HP192992 | RO.5 1.0 4 0.75 16 60 0.95 1.5° 2.75 4.31 5.31 | 10.1116.35|16.94 | 18.28
HPI192993 | RO.5 1.0 4 0.75 20 70 0.95 0.5° 2.75 3.49 20.17 | 20.86 | 21.59 | 22.38 | 24.16
HP192994 | RO.5 1 0 4 0.75 20 70 0.95 1° 2.75 3.57 7.86 | 20.26 | 20.97 | 21.74 | 23.46
HPI92995 | RO.5 4 0.75 0.95 1.5° 2.75 3.65 5.31 | 10.11 | 20.35|21.09 | 22.76
Tolerance (mm) Tolerance (mm) ToIerance
up toR3 +0.001~-0.005 up to R6 0~-0.010
over R3 \ +0.003~-0.007 over R6 \ 0~-0.012 * Shank Dla >06: h5
© : Excellent O : Good
1SO [ ™M
Dysﬁgt?clm Non-alloy steel Low alloy steel Hi%t:]gl{g}é?gtggel, Stainless steel Grey cast iron N°dli'r|gr cast Ma"eﬁg:_? cast
VDI3323 1 2 3 4 5 6 7 8 9 0 111 M2 12 13 141 15 16 17 18 19 20
HRc 13 25 28 32 10 29 32 38 15 35 44 15 23 10 10 26 3 25 21
HB 125 190 250 270 300 180 275 300 350 200 325 409 200 240 180 180 260 160 250 130 230
Recommended O O O O O

1S O - T

Material ~ Aluminum-  Aluminum-cast, rand Aloys Non Metallic Heat Resistant Super Alloys Titanium

o
Description wrought alloy alloyed ronze /Brass) ©  Materials Alloys _--

VDI3323 21 2 23 24 25 26 27 28 29 30 3 32 33 34 3 36 37 381 | 382 | 39.1 | 39.2 | 39.3 40 4

HRc 15 30 25 38 34 4549 | 50-55 56-60 61-65 6670 42 55
HB 60 100 75 9 130 110 90 100 200 280 250 350 320 400Rm 1050Rm 421469 481-560 577-654 670-739 400 550
Recommended © © o o o0 O ©
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Shank Angle(°) Angle (°)
D2 L1 P
HP192996 | R0.5 1.0 4 0.75 20 70 0.95 2° 2.75 3.74 445 | 6.43 |12.36|20.44 | 22.06
HPI192997 | R0.5 1.0 4 0.75 20 70 0.95 3° 2.75 3.93 3.77 | 459 | 595 | 8.67 | 20.66
HPI192998 | R0.5 1.0 4 0.75 25 70 0.95 | 0.5° 2.75 291 25.17 | 26.03 | 26.95 | 27.95 -
HP192999 | R0.5 1.0 4 0.75 25 70 0.95 1° 2.75 2.99 7.86 | 25.26 | 26.15 | 27.11 =
HP192801 | R0.5 1.0 4 0.75 25 70 0.95 1.5° 2.75 3.06 5.31 1 10.11]25.35|26.28 | 28.37
HPI192802 | R0.5 1.0 4 0.75 30 70 0.95 | 0.5° 2.75 2.50 30.17 | 31.21 | 32.31 | 33.51 =
HP192803 | R0.5 1.0 4 0.75 30 70 0.95 1° 2.75 2.57 7.86 |30.26 1 31.33 | 32.49 -
HP192804 | R0.5 1.0 4 0.75 30 70 0.95 1.5° 2.75 2.64 5.31 | 10.11 | 30.35 | 31.47 =
HP192805 | R0.5 1.0 4 0.75 30 70 0.95 2° 2.75 2.71 445 | 643 |12.36|30.44 -
HPI192896 | RO.5 1.0 6 0.75 30 70 0.95 3° 2.75 4.26 3.77 | 459 | 595 | 8.67 | 30.66
HPI192015 | R0.75 1.5 4 1.1 10 60 145 | 0.5° 3.1 5.18 10.18|10.50 | 10.86 | 11.24 | 12.09
HP192806 | R0.75 1.5 4 1.1 10 60 1.45 1° 3.1 5.27 8.31 | 10.26 | 10.61 | 10.98 | 11.81
HPI192807 | R0.75 1.5 4 1.1 10 60 1.45 1.5° 3.1 5.36 5.71 110.02|10.36|10.72 | 11.53
HP192808 | R0.75 1.5 4 1.1 10 60 1.45 2° 3.1 5.45 484 | 6.88 | 10.11 1046 | 11.25
HP192809 | R0.75 1.5 4 1.1 15 60 145 | 0.5° 3.1 3.84 15.18 | 15.68 | 16.22 | 16.80 | 18.10
HPI192810 | R0.75 1.5 4 1.1 15 60 1.45 1° 3.1 3.92 831 |15.26|15.79 | 16.35 | 17.62
HPI192811 | R0.75 1.5 4 1.1 15 60 1.45 1.5° 3.1 4.01 5.71 110.66 15.36|15.9117.14
HPI192812 | R0.75 1.5 4 1.1 15 60 1.45 2° 3.1 4.10 484 | 6.88 | 13.01|15.46|16.65
HPI192813 | R0.75 1.5 4 1.1 20 70 145 | 0.5° 3.1 3.05 20.18 | 20.85 | 21.58 | 22.36 | 24.11
HPI92814 | R0.75 1.5 4 1.1 20 70 1.45 1° 3.1 3.12 8.31 |20.26 | 20.97 | 21.73 | 23.43
HPI192815 | R0.75 1.5 4 1.1 20 70 1.45 1.5° 3.1 3.20 5.71 110.66 | 20.36 | 21.09 | 22.74
HPI192816 | R0.75 1.5 4 1.1 20 70 1.45 2° 3.1 3.28 484 | 6.88 | 13.01|20.46 | 22.06
HP192817 | R0.75 1.5 4 1.1 25 70 145 | 0.5° 3.1 2.53 25.18 1 26.03 | 26.94 | 27.92 -
HPI192818 | R0.75 1.5 4 1.1 25 70 1.45 1° 3.1 2.59 8.31 | 25.26 | 26.15| 27.10 =
HP192819 | R0.75 1 5 4 1.1 30 70 145 | 0.5° 3 1 2.16 30.18 | 31.20 | 32.30 | 33.48 -
HPI192820 | R0.75 4 1.1 1.45 1° 2.22 8.31 |30.26 | 31.33 | 32.48 =
Tolerance (mm) Tolerance (mm) Tolerance
up toR3 +0.001~-0.005 up to R6 0~-0.010
over R3 \ +0.003~-0.007 over R6 \ 0~-0.012 *Shanlea >06 : h5
© : Excellent O:Good

S P M
D@ﬁﬂf& Non-alloy steel Low alloy steel Hi%h]gl{%?gtgg?el, Stainless steel Grey cast iron Nodli‘rlgr el | Wllese e
VDI3323 1 2 3 4 5 6 7 8 9 10 111 12 12 13 141 15 16 17 18 19 20

HRc 13 25 28 32 10 29 32 38 15 35 44 15 23 10 10 26 3 25 21

HB 125 190 250 270 300 180 275 300 350 200 325 409 200 240 180 180 260 160 250 130 230
Recommended @) ©) O ©) @)

1O L - TE—

Material  Aluminum- Alumlnum—cast Copperand CopperAlloys Non Metallic : Titanium
Description wrought alloy allo y ;?I)Be gprg Materials | Hieat Resistant Super Alloys Alloys _--
VDI3323 21 22 23 25 27 29 30 31 32 33 34 35 36 37 381 382 391 392 393 40 41
HRc 15 30 25 38 34 45-49 | 50-55 56-60 61-65 66-70 42 55
HB 60 100 7 920 130 110 90 100 200 280 250 350 320 400Rm 1050 Rm 421469 481-560 577-654 670-739 400 550
Recommended © © © © © O ©
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C-COATED SOLID CARBIDE END MILLS SERES
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» Improvement of tool life by applying new coating
» Application of tight tolerances for precision machining
» Highly Accurate Fine-Finishing End Mill For High-Hardened Steel (HRc50-70)
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C-COATED SOLID CARBIDE END MILLS SERIES
2 FLUTE BALL NOSE for RIB PROCESSING with TAPER NECK  puanstanc m

» Improvement of tool life by applying new coating
» Application of tight tolerances for precision machining
» Highly Accurate Fine-Finishing End Mill For High-Hardened Steel (HRc50-70)

~¢ |Dps /R

PREMIUM SOLID CARBIDE END MILLS =
for HIGH HARDENED STEEL -

““ ;
+0.001 | +0.003 :
~-0.005 | ~-0.007 ey

LL‘

L4

L3

P.88-99

Maximum reach length
according to draft angle

Interfereng,
e
Angle )

~Ande ()

R0.05~R3

Radiusoff Mill | Shank |Length Below
Ball Nose|Diameter|Diameter| of Cut
R D1 D2 L1 Ls

R3.5~R6

Length
Shank

Overall | Neck
Length Diameter
Ds

Neck

Taper
Angle(°)

o

Under Ned
[
Length
La

araIIeI Interference
Angle (°)

Unit : mm

Maximum reach lengths
according to draft angle
0.5° 1° 15° 2 3°

HPI192020 | R1.0 2.0 4 1.5 12 60 1.95 | 0.5° 35 393 |12.18|12.57 12,99 13.44|14.45
HPI192821 | R1.0 2.0 4 1.5 12 60 1.95 1° 3.5 4.01 8.86 | 12.27 [ 12.68 | 13.12 | 14.10
HPI92822 | R1.0 2.0 4 1.5 12 60 1.95 1.5° 3.5 4.09 6.18 | 11.36 |12.37 | 12.80|13.76
HPI92823 | R1.0 2.0 4 1.5 12 60 1.95 2° 3.5 417 529 | 743 |12.07 | 12.48 | 13.41
HPI192824 | R1.0 2.0 4 1.5 16 60 1.95 0.5° 35 3.11 16.18 | 16.71 | 17.28 | 17.89 | 19.26
HPI192825 | R1.0 2.0 4 1.5 16 60 1.95 1° 3.5 3.18 8.86 | 16.27 | 16.83 | 17.42 | 18.75
HP192826 | R1.0 2.0 4 1.5 16 60 195 | 1.5° 35 3.25 6.18 | 11.36 | 16.37 | 16.95 | 18.24
HPI92827 | R1.0 2.0 4 1.5 16 60 1.95 2° 35 3.33 529 | 7.43 |13.86 | 16.48 | 17.74
HPI192828 | R1.0 2.0 4 1.5 20 70 1.95 0.5° 3.5 2.57 20.18 1 20.85 | 21.57 | 22.34 -
HP192829 | R1.0 2.0 4 1.5 20 70 1.95 1° 35 2.63 8.86 [20.27 /2097 | 21.72| -
HP192830 | R1.0 2.0 4 1.5 20 70 195 | 1.5° 35 2.70 6.18 | 11.3620.37 | 21.10| -
HPI192831 | R1.0 2.0 4 1.5 20 70 1.95 2° 3.5 2.77 529 | 743 |13.86 | 20.48 -
HPI92832 | R1.0 2.0 4 1.5 25 70 1.95 0.5° 3.5 2.11 25.18 1 26.02 1 26.93 | 27.90 -
HPI192833 | R1.0 2.0 4 1.5 25 70 1.95 1° 35 217 8.86 |25.27 26.15|27.09| -
HPI92834 | R1.0 2.0 4 1.5 25 70 1.95 1.5° 35 2.23 6.18 | 11.36 | 25.37 | 26.29 -
HPI92835 | R1.0 2.0 4 1.5 30 70 1.95 0.5° 3.5 1.79 30.18 | 31.20 | 32.29 - -
HP192836 | R1.0 2.0 4 1.5 30 70 1.95 1° 35 1.84 8.86 |30.27 13133 | - -
HPI192837 | R1.0 2.0 4 1.5 35 80 1.95 0.5° 3.5 1.56 35.18 | 36.37 | 37.65 - -
HPI192838 | R1.0 2.0 4 1.5 40 80 1.95 0.5° 3.5 1.38 40.18 | 41.55 - - -
HPI192839 | R1.0 2.0 4 1.5 50 920 1.95 | 0.5° 35 112 |50.18|51.89 | - - -
HPI192840 | R1.0 2.0 6 1.5 25 70 1.95 2° 35 3.98 529 | 743 |13.86|25.48|27.47
HPI92841 | R1.0 2.0 6 1.5 30 70 1.95 1.5° 3.5 3.37 6.18 | 11.36 | 30.37 | 31.48 | 33.95
HP192842 | R1.0 2.0 6 1.5 30 70 1.95 2° 35 3.46 529 | 7.43 | 13.86|30.48 | 32.87
HPI92843 | R1.0 2.0 6 1.5 35 80 1.95 1° 35 2.90 8.86 | 35.27 |36.51 |37.84 | -
HPI192844 | R1.0 2 0 6 1 5 35 80 1.95 1.5° 3 5 2.98 6.18 | 11.36 | 35.37 | 36.66 -
HP192845 | R1.0 6 1.95 1° 2.59 8.86 |40.27 |41.69 4322 | -
Tolerance (mm) Tolerance (mm) ToIerance
up toR3 +0.001~-0.005 up to R6 0~-0.010
over R3 \ +0.003~-0.007 over R6 0~-0.012 *Shank D|a >06: h5
© : Excellent O : Good
ISO M
Dysﬁgt?clm Non-alloy steel Low alloy steel Hi%t:]gl{g}é?gtggel, Stainless steel Grey cast iron N°dli'r|gr cast Ma"eﬁg:_? cast
VDI3323 1 2 5 6 9 10 111 12 13 141 15 16 17 18 19 20
HRc 13 32 10 38 15 35 15 23 10 10 26 3 25 21
HB 125 190 250 300 180 350 200 325 409 200 240 180 180 260 160 250 130 230
Recommended @) O ©)
1SO . . ! I
D Wy T 2st Btar” Ndra®  Hoal Resistant SuperAloys T s, M

VDI3323 21 22 24 26 29 31 32 34 36 37 38.1 382 391 39.2 393 40 41
HRc 15 30 38 34 45-49 50-55  56-60 61-65 66-70 42 55
HB 60 100 90 10 200 280 250 350 320 400Rm 1050 Rm 421-469 481-560 577654 670-739 400 550

Recommended © © © © [©) O ©
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n “ “ a
. |+0.001 |+0.003 -
30° ] ~-0.005 ] ~-0.007 G

L3

Maximum reach length
according to draft angle

Interferenc,
e
Angle )

Ange ()

R0.05~R3

Radiusof| Mill | Shank |Length
Ball Nose |Diameter|Diameter| of Cut

R3.5~R6

Length

Overall | Neck
Length Diameter
Ds

Neck
Taper

Under Neck
P
Length

La

arallel |Interference

Unit : mm

Maximum reach lengths
according to draft angle
0.5° 1" 15 2 3°

Shank Angle(°) Angle (°)
D2 L1 P
HPI192846 | R1.0 2.0 6 1.5 40 80 195 | 1.5° 35 2.66 6.18 | 11.36|40.37 | 41.85| -
HPI192847 | R1.0 2.0 6 1.5 40 80 1.95 2° 35 2.74 529 | 743 | 13.86 4048 -
HPI192848 | R1.0 2.0 6 1.5 50 920 1.95 1° 35 2.14 8.86 |50.27 | 52.05|53.97 | -
HPI92849 | R1.0 2.0 6 1.5 50 90 195 | 1.5° 35 2.20 6.18 | 11.36|50.37 | 52.22 | -
HPI192850 | R1.0 2.0 6 1.5 50 20 1.95 2° 35 2.27 529 | 743 | 13.86 /5048 -
HPI192030 | R1.5 3.0 6 2.5 15 70 2.85 | 0.5° 4.5 4,51 15.39|15.87 | 16.39 | 16.95 | 18.21
HPI92851 | R1.5 3.0 6 25 15 70 2.85 1° 4.5 4.59 15.04 | 15.51 | 16.01 | 16.56 | 17.78
HPI92852 | R1.5 3.0 6 2.5 15 70 285 | 1.5° 4.5 4.67 10.30 | 15.14 | 15.64 | 16.17 | 17.35
HPI192853 | R1.5 3.0 6 25 15 70 2.85 2° 4.5 4,76 8.36 | 11.79|15.26 | 15.77 | 16.93
HPI92854 | R1.5 3.0 6 25 20 70 285 | 0.5° 4.5 3.60 |20.39|21.05|21.75|22.51 | 24.22
HPI92855 | R1.5 3.0 6 25 20 70 2.85 1° 4.5 3.67 16.09 | 20.51 | 21.19 | 21.93 | 23.59
HPI92856 | R1.5 3.0 6 2.5 20 70 285 | 1.5° 4.5 3.75 10.30 | 19.09 | 20.64 | 21.35 | 22.96
HPI192857 | R1.5 3.0 6 2.5 20 70 2.85 2° 45 3.84 8.36 | 11.7920.08 | 20.77 | 22.33
HPI92858 | R1.5 3.0 6 2.5 25 70 2.85 | 0.5° 4.5 299 |25.39|26.22|27.12|28.08| -
HPI192859 | R1.5 3.0 6 25 25 70 2.85 1° 4.5 3.06 16.09 | 25.51 | 26.38 | 27.31 | 29.40
HPI92860 | R1.5 3.0 6 2.5 25 70 285 | 1.5° 4.5 3.14 |10.30|19.09 | 25.64 | 26.54 | 28.57
HPI92861 | R1.5 3.0 6 25 30 70 2.85 | 0.5° 4.5 256 30.39/31.40/32.48|33.64| -
HPI92862 | R1.5 3.0 6 2.5 30 70 2.85 1° 4.5 2.63 16.09 | 30.51 | 31.56 | 32.68 | -
HPI192863 | R1.5 3.0 6 2.5 30 70 285 | 1.5° 4.5 2.69 10.30|19.09 | 30.64 | 31.73 | -
HPI92864 | R1.5 3.0 6 25 30 70 2.85 2° 4.5 2.77 8.36 | 11.79|22.08 |30.77 | -
HPI92865 | R1.5 3.0 6 25 40 80 2.85 | 0.5° 4.5 1.99 40.39|41.7543.20| - -
HPI192866 | R1.5 3.0 6 2.5 40 80 2.85 1° 4.5 2.04 |16.09|40.51 4192|4343 -
HPI192867 | R1.5 3.0 6 25 40 80 285 | 1.5° 4.5 2.10 10.30| 19.09 | 40.64 | 42.10 | -
HPI92868 | R1.5 3.0 6 2.5 50 90 2.85 | 0.5° 4.5 162 |50.39|52.09 5392 - -
HPI192869 | R1.5 3 0 6 2 5 50 90 2.85 1° 4 5 1.67 16.09 | 50.51|52.28 | - -
HPI92870 | R1.5 6 285 | 1.5° 1.72 10.30 | 19.09 | 50.64 | - -
Tolerance (mm) Tolerance (mm) Tolerance
up toR3 +0.001~-0.005 up to R6 0~-0.010
over R3 \ +0.003~-0.007 over R6 0~-0.012 *Shank D|a >06: h5
© : Excellent O:Good

ISO M
D@ﬁﬂf& Non-alloy steel Low alloy steel Hi%h]gl{%?gtgg?el, Stainless steel Grey cast iron Nodli‘rlgr el | Wllese e
VDI 3323 1 2 5 6 9 10 1.1 12 13 14.1 15 16 17 18 19 20

HRc 13 32 10 38 15 35 15 23 10 10 26 3 25 21

HB 125 190 250 300 180 350 200 325 200 240 180 180 260 160 250 130 230

1SO Y
Dgﬂs{::tﬁgt?clm W;‘]}(I)t:jr&i]r%lgﬁgy Nurr:lr\u;n—cast Co;?éerandCogprngloys N'l:\>/|na thgﬁ;aglc Heat Resistant Super Alloys Titanium --

27

VDI3323 21 22 29 31 32 34 36 37 381 [ 382 | 39.1 | 39.2 | 39.3 40 41
HRc 30 38 45-49 ' 50-55  56-60 61-65 66-70 42 55
HB 60 100 0 110 200 280 250 350 320 400Rm 1050Rm 421469 481-560 577-654 670-739 400 550

Recommended © © ©) © © @) ©
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PREMIUM SOLID CARBIDE END MILLS
for HIGH HARDENED STEEL
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C-COATED SOLID CARBIDE END MILLS SERES
2 FLUTE BALL NOSE for RIB PROCESSING with TAPER NECK  pLanswanc m

» Improvement of tool life by applying new coating
» Application of tight tolerances for precision machining
» Highly Accurate Fine-Finishing End Mill For High-Hardened Steel (HRc50-70)
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C-COATED SOLID CARBIDE END MILLS SERIES
2 FLUTE BALL NOSE for RIB PROCESSING with TAPER NECK  puanstanc m

» Improvement of tool life by applying new coating
» Application of tight tolerances for precision machining
» Highly Accurate Fine-Finishing End Mill For High-Hardened Steel (HRc50-70)

~¢ |Dps /R

PREMIUM SOLID CARBIDE END MILLS =
for HIGH HARDENED STEEL -

a “ “ a
. |+0.001 |+0.003 :
30° | ~-0.005 ] ~-0.007 ey

LL‘

L4

L3

Maximum reach length
according to draft angle

Interfereng,
e
Angle )

~Ande ()

—— ‘“—[‘f&e "

L3

Maximum reach length
according to draft angle

Interferenc,
e
Angle )

Ange ()

P.88-99
RO.05~R3  R3.5~R6 Unit : mm
Radiusoff Mill | Shank |Length A Overall | Neck Neck Maximum reach lengths
Ball Nose| Diameter|Diameter| of Cut | SElOW Length |Diameter Taper | Parallel interference according to draft angle
Shank Angle(’)| Length | Angle(°)
R Dn D2 L1 Ls L2 Ds P La 0.5° 1° 1.5° 2° 3°
HP192040 | R2.0 4.0 6 3 20 80 3.85 1° 5 272 |16.59|20.51/21.18 2190 -
HPI192871 | R2.0 4.0 6 3 30 80 3.85 1° 5 1.89 16.59 | 30.51 | 31.54 = =
HPI192872 | R2.0 4.0 6 3 40 80 3.85 1° 5 1.44 16.59 | 40.51 - - -
HP192873 | R2.0 4.0 6 3 50 920 3.85 1° 5 1.17 | 16.59|50.51 - - -
HP192874 | R2.0 4.0 6 3 61.1 110 3.85 1° 5 0.96 16.59 - - - -
HPI192897 | R2.5 5.0 8 10 30 80 4.85 1° 13 2.66 30.07 | 31.03 | 32.06 | 33.17 =
HP192898 | R2.5 5.0 8 10 40 920 4.85 1° 13 206 |32.09|41.03 4242 4392 -
HPI92899 | R2.5 5.0 8 10 60 110 | 4.85 1° 13 142 32.09|61.03| - - -
HPI192702 | R2.5 5.0 8 10 74 150 4.75 1.5° 13 1.20 2541 48.31 - - -
HPI92701 | R2.5 5.0 8 10 920 140 | 4.85 1° 13 097 |32.09| - - - -
HPI92703 | R2.5 5.0 8 10 100 150 4.85 0.5° 13 0.85 10064 - - - -
HPI192704 | R3.0 6.0 8 12 30 80 5.85 1° 15 1.91 30.19| 31.14 | 32.15 = =
HPI92705 | R3.0 6.0 8 12 40 90 5.85 1° 15 1.45 35.59|41.14 - - -
HPI92706 | R3.0 6.0 8 12 45 95 5.85 1° 15 130 |[35.59/46.14| - - -
HPI192707 | R3.0 6.0 8 12 50 100 5.85 1° 15 1.18 35.59|51.14 - - -
HPI192708 | R3.0 6.0 8 12 120 200 5.85 0.5° 15 0.49 = = = = =
HPI92709 | R3.0 6.0 10 12 30 80 5.85 3° 15 360 |19.11]23.1429.84 30.99 | 33.27
HPI192710 | R3.0 6.0 10 12 50 100 5.85 1.5° 15 2.23 25.29|47.58 |51.61 | 5343 =
HPI192711 | R3.0 6.0 10 12 60 110 5.85 1° 15 1.85 35.59|61.14 | 63.24 - -
HPI192712 | R3.0 6.0 10 12 70 120 5.85 1° 15 1.61 35.59|71.14 | 73.60 - -
HPI92713 | R3.0 | 6.0 = 10 | 12 | 80 | 130 585 | 1° 15 142 35598114 - | - | -
HPI92714 | R3.0 | 6.0 | 10 | 12 | 96 | 200 | 575 | 1.5° | 15 123 28165331 - | - | -
HPI92715 | R30 | 60 | 10 | 12 | 120 | 200 585 | 1° 15 097 [3559| - | - | - | -
HPI92070 | R3.5 7.0 10 14 40 90 6.70 3° 17 2.25 |23.13/28.03 36.20 | 40.94| -
HPI92875 | R3.5 | 7.0 = 10 | 14 | 45 | 95 | 670 | 1° 17 187 4509 4654|4809 - | -
HPI192876 | R3.5 7.0 10 14 60 110 | 6.70 | 1.5° 17 147 |3234/60.04| - - -
Tolerance (mm) Tolerance (mm) Tolerance
uptoR3 |  +0.001~-0.005 uptoR6 | 0~-0.010 \ h4
overR3 | +0.003~-0.007 overR6 | 0~-0.012 | *Shank Dia.>g6: h5
© : Excellent O : Good
SO I M
Dysﬁg‘?én Non-alloy steel Low alloy steel Hi%f:]gl{g}é?gt:gel, Stainless steel Grey cast iron N°dli'r|gr cast Malleiargll_tle cast
VDI3323 1 2 3 4 5 6 7 8 9 0 M1 M2 12 13 141 15 16 17 18 19 20
HRc 13 25 28 | 32 10 29 32 38 15 35 44 15 23 10 10 26 3 25 21
HB 125 190 250 270 300 180 275 300 350 200 325 409 200 240 180 180 260 160 250 130 230
Recommended O O O O O
1SO
Do s atey TSt Coppre Copre o NOTLMOEN®  HoatResisant Super Aloys  TRIUT | Hardenedsieel | (il el

VDI3323 21 2 23 24 25 26 27 28 29 30 3 32 33 34 3 36 37 381 | 382 | 39.1 | 39.2 | 39.3 40 4

HRc 15 30 25 38 34 4549 | 50-55 56-60 61-65 6670 42 55
HB 60 100 75 9 130 110 90 100 200 280 250 350 320 400Rm 1050Rm 421469 481-560 577-654 670-739 400 550
Recommended © © o o o0 O ©

28 %G YG-1CO,, LTD. - Phone: +82-32-526-0909, www.yg1.solutions E-mail: yg1@yg1.solutions

Y,
- [+0.001 §+0.003 i
30° ] ~-9.005 ] ~-0.007 Coating P.88-99
RO.05~R3  R3.5~R6 Unit : mm
Radiusof| Mill | Shank |Length L Overall | Neck Neck Maximum reach lengths
Ball Nose| Diameter|Diameter| of Cut | SEIOW Length |Diameter Taper | Parallel interference according to draft angle
Shank Angle()| Length | Angle(°)
R Dn D2 L Ls L2 Ds 0° La 0.5° 1° 1.5° 2° 3°
HP192080 | R4.0 8.0 10 14 35 95 7.70 3° 17 1.80 |23.03|27.78|35.08| - -
HPI192877 | R4.0 8.0 10 14 50 110 7.70 1° 17 1.19 47.18 | 51.50 = = =
HP192878 | R4.0 8.0 10 14 50 110 7.70 | 1.5° 17 1.22 32.09 | 50.35 - - -
HP192879 | R4.0 8.0 10 14 55 115 7.70 1° 17 1.08 47.18 | 56.50 = = =
HP192880 | R4.0 8.0 10 14 60 120 7.70 1° 17 1.00 47.18 - - - -
HPI192881 | R4.0 8.0 10 14 70 130 7.70 1° 17 0.86 47.18 = = = =
HP192882 | R4.0 8.0 10 14 120 | 200 7.70 | 0.5° 17 0.49 - - - - -
HPI192883 | R4.0 8.0 12 14 80 140 | 7.70 1° 17 143 | 47.18|81.50| - = =
HP192884 | R4.0 8.0 12 14 98 200 7.70 | 1.5° 17 1.22 32.09 | 60.17 - - -
HPI192885 | R4.0 8.0 12 14 120 | 200 7.70 1° 17 0.98 47.18 = = = =
HPI192100 | R5.0 10.0 12 18 35 105 | 9.70 3° 21 1.82 |27.63|33.28(35.83| - -
HP192886 | R5.0 10.0 12 18 55 125 9.70 | 1.5° 21 1.12 37.59 | 55.53 = = =
HP192887 | R5.0 10.0 12 18 60 130 9.70 1° 21 1.01 54.18 | 61.71 - - -
HP192888 | R5.0 10.0 12 18 65 135 | 9.70 1° 21 0.93 5418 | - - - =
HP192889 | R5.0 10.0 12 18 75 140 9.70 1° 21 0.81 54.18 - - - -
HPI192890 | R5.0 10.0 12 18 86 200 9.70 1° 21 0.71 54.18 = = = =
HP192891 | R5.0 10.0 12 18 120 | 200 9.70 | 0.5° 21 0.49 - - - - -
HPI192892 | R5.0 10.0 16 18 120 | 200 9.70 | 1.5° 21 1.47 37.59|70.17 = = =
HPI92120 | R6.0 12.0 16 22 60 140 | 11.70 3° 25 2.08 32.23 | 38.78 | 49.69 | 60.86 -
HPI92893 | R6.0 12.0 16 22 80 160 | 11.70 | 1.5° 25 1.49 | 43.09 | 80.01 - - =
HP192894 | R6.0 12.0 16 22 106 | 200 | 11.70 | 1.5° 25 1.14 43.09 | 80.17 - - -
HP192895 | R6.0 12.0 16 22 120 | 200 | 11.70 1° 25 0.99 61.18 = = = =
Radius Mill Dia. Shank Dia.
Tolerance (mm) Tolerance (mm) Tolerance
uptoR3 |  +0.001~-0.005 uptoR6 | 0~-0.010 \ h4
overR3 | +0.003~-0.007 overR6 | 0~-0.012 | *Shank Dia.>g6 : h5
© : Excellent O:Good
150 | ]
D@ﬁﬂl?én Non-alloy steel Low alloy steel H'%?lgl{ggfgtggel' Stainless steel Grey cast iron Nodli‘rlgr el | Wllese e
VDI3323 1 2 3 4 5 6 7 8 9 0 M1 12 12 13 141 15 16 17 18 19 20
HRc 13 25 28 3% 10 29 3 3 15 35 44 15 23 10 10 26 3 25 21
HB 125 190 250 270 300 180 275 300 350 200 325 409 200 240 180 180 260 160 250 130 230
Recommended O O O O O

1O L - TE—

Material ~ Aluminum-  Aluminum-cast, ~ Copperand CopperAlloys Non Metallic : Titanium
Desaription wrought alloy alloyed fone | Brass) " Materials Heat Resistant Super Alloys Alloys _--
VDI3323 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 381 382 391 392 393 40 41
HRc 15 30 25 38 34 45-49 | 50-55 56-60 61-65 66-70 42 55
HB 60 100 7 920 130 110 90 100 200 280 250 350 320 400Rm 1050 Rm 421469 481-560 577-654 670-739 400 550
Recommended © © © © © O ©
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I PREMIUM SOLID CARBIDE END MILLS PREMIUM SOLID CARBIDE END MILLS =I
for HIGH HARDENED STEEL for HIGH HARDENED STEEL -

C-COATED SOLID CARBIDE END MILLS SERIES C-COATED SOLID CARBIDE END MILLS SERIES
2 FLUTE BALL NOSE with NECK e HPK10 | 2 FLUTE BALL NOSE e HPI90 |
» Improvement of tool life by applying new coating » Improvement of tool life by applying new coating

» Application of tight tolerances for precision machining » Application of tight tolerances for precision machining
» Highly Accurate Fine-Finishing End Mill For High-Hardened Steel (HRc50-70) » Highly Accurate Fine-Finishing End Mill For High-Hardened Steel (HRc50-70)
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RO5~R3  R35~R125 Unit : mm R0.05~R3  R3.5~R10.0 NEWSIZE Unit : mm
G D o ! 2 2 2 HPI90001 R0.05 0.1 4 0.1 50
HPK10010 | RO.5 1.0 4 1 2.5 45 0.95 10.38 2.78 293 3.10 3.29 3.76 HPI1900015 R0.075 0.15 4 0.15 50
HPK10015 | R0.75 1.5 4 15 3.75 45 1.45 8.36 397 | 411 | 426 | 442 | 478 HPI90002 RO.1 0.2 4 0.2 50
HPK10020 | R1.0 2.0 6 2 5 45 1.95 9.05 526 | 545 | 564 | 586 | 6.33 HPI90003 RO.15 0.3 4 0.3 50
HPK10025 | R1.25 2.5 6 2.5 6.25 45 24 7.69 665 | 689 | 7.13 | 740 | 8.00 HPI90004 RO.2 0.4 4 0.6 50
HPK10030 | R1.5 3.0 6 3 7.5 45 2.85 6.40 8.04 | 832 | 862 | 895 | 967 * HPI90902 R0.2 0.4 6 04 50
HPK10035 | R1.75 3.5 6 35 8.75 45 3.35 522 933 | 966 | 10.01 | 1038 | 11.23 HPI90005 R0.25 0.5 4 0.8 50
HPK10040 R2.0 4.0 6 4 10 45 3.85 408 | 1063 | 11.00 | 1139 | 11.82 | 12.78 * HPI90903 R0.25 0.5 6 0.5 50
HPK10050 | R2.5 5.0 6 5 12,5 50 485 196 | 1321 | 1367 | 1416 | - - HPI90006 RO.3 0.6 4 0.9 50
HPK10060 | R3.0 6.0 6 6 15 50 585 | 000 - - - - - * HPI90904 RO.3 0.6 6 0.6 50
HPK10080 | R4.0 8.0 8 8 20 60 7.7 0.00 = - - - - . :::Zgggg Egj gﬁ g’ ;z; gg
HPK10100 | R5.0 10.0 10 10 25 70 9.7 0.00 - - - - - HPI90010 RO5 10 4 15 S
HPK10120 | R6.0 12.0 12 12 30 75 11.7 0.00 = - - - - + HPI90906 RO 1.0 6 1 50
HPK10140 | R7.0 14.0 14 14 28 110 13.7 0.00 - - - - - « HPI90012 RO.6 1.2 6 12 50
HPK10160 | R8.0 16.0 16 16 32 140 15.7 0.00 - - - - - HPI90015 RO.75 1.5 4 23 50
HPK10180 | R9.0 18.0 18 18 36 140 17.7 0.00 - - - - - + HP190907 RO.75 1.5 6 15 50
HPK10200 | R10.0 20.0 20 20 40 160 19.7 0.00 = = - - - HPI90020 R1.0 2.0 4 B 60
HPK10250 | R12.5 25.0 25 25 50 180 24.7 0.00 - - - - - * HPI90908 R1.0 2.0 6 2 50
HPI90025 R1.25 2.5 6 3.8 60
Tolerance (mm) Tolerance (mm) Tolerance HPI90040 R2.0 4.0 4 6 70
G ogioor  ewrfe | 000w sbwoss kPi20301 20 a0 s s 70
HPI90060 R3.0 6.0 6 10 80
HPI90080 R4.0 8.0 8 12 100
HPI90100 R5.0 10.0 10 15 100
HPI90120 R6.0 12.0 12 18 110
HPI90160 R8.0 16.0 16 24 140
HPI90200 R10.0 20.0 30 160
IR
Tolerance (mm) Tolerance (mm) Tolerance
up toR3 +0.001~-0.005 up to R6 0~-0.010
over R3 \ +0.003~-0.007 over R6 \ 0~-0.012 * Shank Dla >06:h5
© : Excellent O: Good © : Excellent O : Good
(ot P | M k| o p | M
D&:;?gt%n Non-alloy steel Low alloy steel Hi%frl]gltl%?gtggel, Stainless steel Grey cast iron NOdLi‘rIgrr] cast Malleia“t)):? cast D@ﬁ{]‘%ﬂ Non-alloy steel Low alloy steel Hi%rrl]gl{%?gtggel, Stainless steel Grey cast iron Nodtilrlgr cast | Malleable cast
VDI 3323 1 2 e 4 5] 6 7 8 9 10 1.1 1.2 12 13 141 15 16 17 18 19 20 VDI 3323 1 2 3 4 5 6 7 8 9 10 1.1 1.2 12 13 141 15 16 17 18 19 20
I-||-|Féc 125 11930 22550 22780 23020 11890 22795 33020 33580 21 050 33255 : (;t.? 21050 22430 11800 118% 22660 1 gO 22550 130 223;] 0 T—Ec 125 11930 22550 22780 1’?020 11800 22795 33020 33580 21 050 33255 fé&) 21050 224% 11800 11800 226% 1 20 22550 130 22310
Recommended o) o O O O Recommended o) O O O O
IS0 ______ ceett ... N ] s |  H ]
Dot Wiy o s By oy e Resan superalogs T  eenedseol i feewd chStn ooy A B/l Waongs.  HeoRessantsuporateys T  eenedseel i feewd
VDI3323 21 22 23 24 25 26 27 29 30 31 32 33 34 35 36 37 38.1 382 39.1 39.2 393 40 41 VDI3323 21 22 23 25 27 29 30 31 32 33 34 35 36 37 38.1 382 39.1 39.2 393 40 41
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I PREMIUM SOLID CARBIDE END MILLS
for HIGH HARDENED STEEL

C-COATED SOLID CARBIDE END MILLS SERIES
2 FLUTE BALL NOSE for RIB PROCESSING PLAIN SHANK m

» Improvement of tool life by applying new coating
» Application of tight tolerances for precision machining
» Highly Accurate Fine-Finishing End Mill For High-Hardened Steel (HRc40-60)
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RO.05~R3  R3.5~R6 Unit : mm

Radiusof |  Mill ank | Length Length Overall | Neck Maximum reach lengths
BallNose [Diameter|Diameter| of Cut Sh k Length |Diameter|Interference according to draft angle
a Angle (°)
L2 Ds 0.5° 1° 1.5° 2° 3°

HPK45001 | R0.05 0.1 4 0.07 0.2 45 0.085 14.66 025 | 026 | 0.28 | 0.29 | 0.32
HPK45901 | R0.05 0.1 4 0.07 0.3 45 0.085 14.47 036 | 037 | 039 | 041 | 047
HPK45902 | R0.05 0.1 4 0.07 0.5 45 0.085 14.11 057 | 060 | 063 | 0.66 | 0.75
HPK450015 | R0.075 0.15 4 0.1 0.3 45 0.135 14.51 036 | 037 | 039 | 041 | 046
HPK45903 | R0.075 0.15 4 0.1 0.5 45 0.135 14.15 057 | 059 | 062 | 0.66 | 0.74
HPK45904 | R0.075 0.15 4 0.1 1 45 0.135 13.31 1.09 | 115 | 121 | 1.28 | 145
HPK45002 | RO.1 0.2 4 0.15 0.3 45 0.17 14.50 040 | 042 | 043 | 046 | 051
HPK45905 | RO.1 0.2 4 0.15 0.5 45 0.17 14.13 061 | 064 | 067 | 0.70 | 0.79
HPK45906 | RO.1 0.2 4 0.15 0.75 45 0.17 13.70 087 | 092 | 096 | 1.02 | 1.15
HPK45907 | RO.1 0.2 4 0.15 1 45 0.17 13.29 114 | 119 | 126 | 133 | 1.50
HPK45908 | RO.1 0.2 4 0.15 1 50 0.17 13.29 1.14 | 119 | 126 | 1.33 | 1.50
HPK45909 | RO.1 0.2 4 0.15 1.25 45 0.17 12.90 140 | 147 | 155 | 1.64 | 1.86
HPK45910 | RO.1 0.2 4 0.15 1.5 45 0.17 12.53 166 | 1.75 | 1.84 | 195 | 221
HPK45911 | RO.1 0.2 4 0.15 1.75 45 0.17 12.19 193 | 203 | 214 | 2.26 | 2.57
HPK45912 | RO.1 0.2 4 0.15 2 45 0.17 11.86 219 | 230 | 243 | 258 | 292
HPK45913 | RO.1 0.2 4 0.15 25 45 0.17 11.26 271 | 286 | 3.02 | 3.20 | 3.64
HPK45914 | RO.1 0.2 4 0.15 3 45 0.17 10.71 324 | 341 | 3,61 | 3.82 | 435
HPK45915 | RO.1 0.2 4 0.2 0.5 35 0.17 14.13 061 | 064 | 067 | 0.70 | 0.79
HPK45916 | RO.1 0.2 4 0.2 0.5 50 0.17 14.13 061 | 064 | 067 | 0.70 | 0.79
HPK45917 | RO.1 0.2 6 0.2 0.5 50 0.17 14.42 061 | 064 | 067 | 0.70 | 0.79
HPK45003 | RO.15 0.3 4 0.2 0.5 45 0.27 14.20 061 | 063 | 066 | 0.69 | 0.77
HPK45918 | R0.15 0.3 4 0.2 0.6 45 0.27 14.02 0.71 | 0.74 | 0.78 | 0.82 | 091
HPK45919 | R0.15 0.3 4 0.2 0.75 45 0.27 13.75 087 | 091 | 095 | 1.00 | 1.12
HPK45920 | R0.15 0.3 4 0.2 1 45 0.27 13.33 113 | 119 | 1.25 | 1.32 | 148
HPK45921 | R0.15 0 3 4 0 2 1 25 45 0.27 12.93 140 147 | 154 | 163 | 1.84
HPK45922 | R0.15 4 0.27 12.55 166 | 1.74 | 1.84 | 194 | 2.19

Radius Mill Dia. Shank Dia. NEXT PAGE b
Tolerance (mm) Tolerance (mm) Tolerance

up to R3 +0.001~-0.005 up to R6 0~-0.010
over R3 \ +0.003~-0.007 over R6 \ 0~-0.012 * Shank Dla >06: h5
© : Excellent O: Good
150 | —— M
DMa‘?g‘?én Non-alloy steel Low alloy steel H'%%g'{g‘é?gtgz;el' Stainless steel Grey castiron Nw%’; g Malleargll_tle (gl
VDI 3323 1 2 3 4 5 6 7 8 € 10 1.1 1.2 12 13 141 15 16 17 18 19 20
HRc 13 25 28 32 10 29 32 38 15 35 44 15 23 10 10 26 3 25 21
HB 125 190 250 270 300 180 275 300 350 200 325 409 200 240 180 180 260 160 250 130 230
Recommended @) O © ©) ©

ISO

Material ~ Aluminum-  Aluminum-cast, and Aloys Non Metallic : Titanium
Description wrought alloy alloyed ronze/Brass)  Materials | Heat Resistant Super Alloys Alloys _--
VDI3323 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 381 382 391 392 393 40 41

HRc 15 30 25 38 34 45-49 50-55 56-60 61-65 66-70 42 55
HB 60 100 75 9 130 110 90 100 200 280 250 350 320 400Rm 1050 Rm 421469 481-560 577-654 670-739 400 550
Recommended © © © ©
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C-COATED SOLID CARBIDE END MILLS SERIES
2 FLUTE BALL NOSE for RIB PROCESSING PLAIN SHANK m

» Improvement of tool life by applying new coating
» Application of tight tolerances for precision machining
» Highly Accurate Fine-Finishing End Mill For High-Hardened Steel (HRc40-60)
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R0.05~R3  R3.5~R6 Unit : mm

Radiusof |  Mill Shank | Length Ifenlg\tl\ll‘ Overall | Neck Maximum reach lengths
BallNose [Diameter|Diameter| of Cut Length | Diameter|Interference according to draft angle
Shank Ang|e °)
R Dn D2 L Ls Lo Ds 0.5° 1° 1.5° 2° 3°

HPK45923 | R0.15 0.3 4 0.2 1.75 45 0.27 12.19 192 | 202 | 213 | 225 | 255
HPK45924 | R0.15 0.3 4 0.2 2 45 0.27 11.86 219 | 230 | 242 | 256 | 290
HPK45925 | R0.15 0.3 4 0.2 2.25 45 0.27 11.54 245 | 258 | 272 | 287 | 3.26
HPK45926 | R0.15 0.3 4 0.2 2.5 45 0.27 11.24 271 | 285 | 3.01 | 3.19 | 3.61
HPK45927 | R0.15 0.3 4 0.2 3 45 0.27 10.68 324 | 341 | 360 | 3.81 | 433
HPK45928 | R0.15 0.3 4 0.2 35 45 0.27 10.17 376 | 396 | 418 | 443 | 5.04
HPK45929 | R0.15 0.3 4 0.2 4 45 0.27 9.71 429 | 452 | 477 | 506 | 5.75
HPK45930 | R0.15 0.3 6 0.2 1.5 50 0.27 13.31 166 | 1.74 | 1.84 | 194 | 219
HPK45004 | R0.2 0.4 4 0.3 0.5 45 0.37 14.28 061 | 063 | 065 | 068 | 0.75
HPK45931 | RO.2 0.4 4 0.3 0.8 45 0.37 13.72 092 | 096 | 1.00 | 1.05 | 1.17
HPK45932 | R0.2 0.4 4 0.3 1 45 0.37 13.37 113 | 118 | 1.24 | 130 | 146
HPK45933 | R0.2 0.4 4 0.3 1.5 45 0.37 12.57 166 | 174 | 183 | 193 | 217
HPK45934 | R0.2 0.4 4 0.3 2 45 0.37 11.86 218 | 229 | 241 | 255 | 2.88
HPK45935 | R0.2 0.4 4 0.3 2.5 45 0.37 11.22 271 | 285 | 3.00 | 3.17 | 3.59
HPK45936 | R0.2 0.4 4 0.3 3 45 0.37 10.65 324 | 340 | 359 | 3.80 | 431
HPK45937 | R0.2 0.4 4 0.3 35 45 0.37 10.13 376 | 396 | 4.18 | 442 | 5.02
HPK45938 | R0.2 0.4 4 0.3 4 45 0.37 9.66 429 | 451 | 476 | 504 | 573
HPK45939 | R0.2 0.4 4 0.3 4.5 45 0.37 9.23 481 | 507 | 535 | 567 | 6.44
HPK45940 | R0.2 0.4 4 0.3 5 45 0.37 8.84 534 | 562 | 594 | 629 | 7.15
HPK45941 | RO.2 0.4 4 0.3 6 45 0.37 8.15 639 | 673 | 711 | 754 | 857
HPK45942 | R0.2 0.4 4 0.4 1 35 0.37 13.37 113 | 118 | 1.24 | 130 | 1.46
HPK45943 | R0.2 0.4 4 0.4 1 50 0.37 13.37 113 | 118 | 124 | 130 | 1.46
HPK45944 | R0.2 0.4 6 0.3 1 50 0.37 13.91 113 | 118 | 1.24 | 130 | 146
HPK45945 | R0.2 0.4 6 0.3 2 50 0.37 12.82 218 | 229 | 241 | 255 | 2.88
HPK45946 | R0.2 0 4 6 0.4 1 50 0.37 13.91 113 | 118 | 1.24 | 130 | 1.46
HPK45005 | R0.25 4 0.35 1 0.45 13.35 119 | 124 | 130 | 136 | 1.52

Radius Mill Dia. Shank Dia. NEXT PAGE >
Tolerance (mm) Tolerance (mm) Tolerance

up to R3 +0.001~-0.005 up to R6 0~-0.010
over R3 \ +0.003~-0.007 over R6 \ 0~-0.012 *Shanlea >06 : h5
© :Excellent O: Good
SO I ——— M
Dmgt?én Non-alloy steel Low alloy steel H'%?lgl{ggfgtggel' Stainless steel Grey cast iron Nodli‘rlgr el | Wllese e
VDI 3323 1 2 3 4 5 6 7 8 g 10 1.1 1.2 12 13 14.1 15 16 17 18 19 20
HRc 13 25 28 32 10 29 32 38 15 35 44 15 23 10 10 26 3 25 21
HB 125 190 250 270 300 180 275 300 350 200 825 409 200 240 180 180 260 160 250 130 230
Recommended @) ©) © ©) ©

1O L - TE—

Material  Aluminum- Alumlnum—cast Copperand CopperAlloys Non Metallic : Titanium
Description wrought alloy allo y ;?I)Be gprg Materials | Hieat Resistant Super Alloys Alloys _--
VDI3323 21 22 23 25 27 29 30 31 32 33 34 35 36 37 381 382 391 392 393 40 M
HRc 15 30 25 38 34 4549 5055 5660 6165 6670 42 55
HB 60 100 75 90 130 110 90 100 200 280 250 350 320 400Rm 1050 Rm 421469 481-560 577-654 670-739 400 550
Recommended © © © ©
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I PREMIUM SOLID CARBIDE END MILLS
for HIGH HARDENED STEEL

C-COATED SOLID CARBIDE END MILLS SERIES
2 FLUTE BALL NOSE for RIB PROCESSING PLAIN SHANK m

» Improvement of tool life by applying new coating
» Application of tight tolerances for precision machining
» Highly Accurate Fine-Finishing End Mill For High-Hardened Steel (HRc40-60)
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30° | *%5%05 ] 500 Coating P104-115

RO.05~R3  R3.5~R6 Unit : mm

Radiusof |  Mill ank | Length Length Overall | Neck Maximum reach lengths
BallNose [Diameter|Diameter| of Cut Sh k Length |Diameter|Interference according to draft angle
a Angle (°)
L2 Ds 0.5° 1° 1.5° 2° 3°

HPK45947 | R0.25 0.5 4 0.35 1.5 45 0.45 12.53 1.71 1.79 | 1.88 | 1.99 | 2.23
HPK45948 | R0.25 0.5 4 0.35 2 45 0.45 11.80 224 | 235 | 247 | 261 2.94
HPK45949 | R0.25 0.5 4 0.35 2.5 45 0.45 11.16 277 | 290 | 3.06 | 3.23 | 3.65
HPK45950 | R0.25 0.5 4 0.35 3 45 0.45 10.57 329 | 346 | 365 | 386 | 436
HPK45951 | R0.25 0.5 4 0.35 3.5 45 0.45 10.05 3.82 | 4.01 423 | 448 | 5.08
HPK45952 | R0.25 0.5 4 0.35 4 45 0.45 9.57 434 | 457 | 482 | 510 | 5.79
HPK45953 | R0.25 0.5 4 0.35 4.5 45 0.45 9.14 487 | 512 | 541 573 | 6.50
HPK45954 | R0.25 0.5 4 0.35 5 45 0.45 8.75 540 | 568 | 599 | 635 | 7.21
HPK45955 | R0.25 0.5 4 0.35 5.5 45 0.45 8.38 592 | 6.23 | 6.58 | 697 | 7.92
HPK45956 | R0.25 0.5 4 0.35 6 45 0.45 8.05 645 | 6.79 | 717 | 760 | 8.63
HPK45957 | R0.25 0.5 4 0.35 8 45 0.45 6.94 8.55 | 9.01 9.52 | 10.09 | 11.43
HPK45958 | R0.25 0.5 4 0.35 10 45 0.45 6.10 10.66 | 11.23 | 11.87 | 12.58 | 13.76
HPK45959 | R0.25 0.5 4 0.5 1.25 50 0.45 12.93 145 | 152 | 159 | 167 | 1.87
HPK45960 | R0.25 0.5 6 0.5 1.25 50 0.45 13.61 145 | 152 | 159 | 1.67 | 1.87
HPK45006 | R0.3 0.6 4 0.45 1 45 0.55 13.40 119 | 1.23 | 1.29 | 135 1.50
HPK45961 | R0.3 0.6 4 0.45 1.5 45 0.55 12.55 1.71 1.79 | 1.88 | 1.97 | 2.21
HPK45962 | R0.3 0.6 4 0.45 2 45 0.55 11.80 224 | 234 | 246 | 260 | 292
HPK45963 | R0.3 0.6 4 0.45 2.5 45 0.55 11.13 276 | 290 | 3.05 | 3.22 | 3.63
HPK45964 | R0.3 0.6 4 0.45 3 45 0.55 10.54 329 | 345 | 364 | 384 | 434
HPK45965 | R0.3 0.6 4 0.45 3.5 45 0.55 10.00 3.82 | 4.01 422 | 447 | 5.06
HPK45966 | R0.3 0.6 4 0.45 4 45 0.55 9.52 434 | 456 | 4.81 5.09 | 5.77
HPK45967 | R0.3 0.6 4 0.45 4.5 45 0.55 9.08 487 | 512 | 540 | 5.71 6.48
HPK45968 | R0.3 0.6 4 0.45 5 45 0.55 8.68 539 | 567 | 599 | 634 | 7.19
HPK45969 | R0.3 0.6 4 0.45 5.5 45 0.55 8.31 592 | 623 | 657 | 696 | 7.90
HPK45970 | R0.3 0 6 4 0.45 6 45 0.55 7.97 645 | 6.78 | 7.16 | 758 | 8.61
HPK45971 | R0.3 4 0.45 0.55 737 750 | 789 | 834 | 883 | 10.04
Tolerance (mm) Tolerance (mm) Tolerance
up toR3 +0.001~-0.005 up to R6 0~-0.010
over R3 \ +0.003~-0.007 over R6 \ 0~-0.012 * Shank Dla >06: h5

© : Excellent O : Good

150 | —— M
DMa‘?g‘?én Non-alloy steel Low alloy steel H'%%g'{g‘é?gtgz;el' Stainless steel Grey castiron Nw%’; g Malleargll_tle (gl
VDI 3323 1 2 3 4 5 6 7 8 € 10 1.1 1.2 12 13 141 15 16 17 18 19 20
HRc 13 25 28 32 10 29 32 38 15 35 44 15 23 10 10 26 3 25 21
HB 125 190 250 270 300 180 275 300 350 200 325 409 200 240 180 180 260 160 250 130 230
Recommended @) O © O ©

ISO

Material ~ Aluminum-  Aluminum-cast, and Aloys Non Metallic : Titanium
Description wrought alloy alloyed ronze/Brass)  Materials | Heat Resistant Super Alloys Alloys _--
VDI3323 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 381 382 391 392 393 40 41

HRc 15 30 25 38 34 45-49 50-55 56-60 61-65 66-70 42 55
HB 60 100 75 9 130 110 90 100 200 280 250 350 320 400Rm 1050 Rm 421469 481-560 577-654 670-739 400 550
Recommended © © © ©
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C-COATED SOLID CARBIDE END MILLS SERIES
2 FLUTE BALL NOSE for RIB PROCESSING PLAIN SHANK m

» Improvement of tool life by applying new coating
» Application of tight tolerances for precision machining
» Highly Accurate Fine-Finishing End Mill For High-Hardened Steel (HRc40-60)
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Maximum reach length
according to draft angle
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.
7 ““ : |
30" | “%005 | “ %07 Coating R104115

R0.05~R3  R3.5~R6 Unit : mm

Radiusof |  Mill Shank | Length Ifenlg\tl\ll‘ Overall | Neck Maximum reach lengths
BallNose [Diameter|Diameter| of Cut Length | Diameter|Interference according to draft angle
Shank Ang|e °)
R Dn D2 L Ls Lo Ds 0.5° 1° 1.5° 2° 3°

HPK45972 | R0.3 0.6 4 0.45 8 45 0.55 6.86 855 | 9.00 | 9.51 | 10.08 | 11.36
HPK45973 | R0.3 0.6 4 0.45 9 45 0.55 6.41 9.60 | 10.11 | 10.68 | 11.33 | 12.53
HPK45974 | R0.3 0.6 4 0.45 10 45 0.55 6.01 10.65 | 11.22 | 11.86 | 12.57 | 13.70
HPK45975 | R0.3 0.6 4 0.45 12 45 0.55 5.35 12.76 | 13.44 | 14.21 | 15.07 | 16.03
HPK45976 | R0.3 0.6 4 0.6 1.5 35 0.55 12.55 1.71 1.79 | 1.88 | 1.97 | 2.21
HPK45977 | R0.3 0.6 4 0.6 1.5 50 0.55 12.55 1.71 1.79 | 1.88 | 1.97 | 221
HPK45978 | R0.3 0.6 6 0.45 2 50 0.55 12.81 224 | 234 | 246 | 260 | 292
HPK45979 | R0.3 0.6 6 0.45 3 50 0.55 11.85 329 | 345 | 364 | 384 | 434
HPK45980 | R0.3 0.6 6 0.45 4 50 0.55 11.02 434 | 456 | 481 | 509 | 577
HPK45981 | R0.3 0.6 6 0.6 15 50 0.55 13.36 1.71 179 | 1.88 | 1.97 | 221
HPK45007 | R0.35 0.7 4 0.5 2 45 0.65 11.80 224 | 234 | 245 | 258 | 290
HPK45982 | R0.35 0.7 4 0.5 4 45 0.65 9.46 434 | 456 | 480 | 508 | 575
HPK45983 | R0.35 0.7 4 0.5 6 45 0.65 7.89 644 | 6.78 | 715 | 7.57 | 859
HPK45984 | R0.35 0.7 4 0.5 8 45 0.65 6.77 855 | 9.00 | 950 | 10.07 | 11.29
HPK45008 | R0.4 0.8 4 0.6 2 45 0.75 11.79 223 | 233 | 245 | 257 | 2.88
HPK45985 | R0.4 0.8 4 0.6 3 45 0.75 10.46 328 | 344 | 362 | 382 | 430
HPK45986 | R0.4 0.8 4 0.6 4 45 0.75 9.40 434 | 455 | 479 | 507 | 572
HPK45987 | R0.4 0.8 4 0.6 5 45 0.75 8.53 539 | 566 | 597 | 631 | 7.15
HPK45988 | R0.4 0.8 4 0.6 6 45 0.75 7.81 644 | 6.77 | 714 | 756 | 8.57
HPK45989 | R0.4 0.8 4 0.6 7 45 0.75 7.20 749 | 788 | 832 | 881 | 9.99
HPK45990 | R0.4 0.8 4 0.6 8 45 0.75 6.68 854 | 899 | 949 | 10.05| 11.23
HPK45991 | R0.4 0.8 4 0.6 10 45 0.75 5.83 10.65 | 11.21 | 11.84 | 12.55 | 13.56
HPK45992 | R0.4 0.8 4 0.6 12 45 0.75 5.18 12.75 | 13.43 | 14.19 | 15.04 | 15.90
HPK45993 | R0.4 0.8 4 0.8 2 35 0.75 11.79 223 | 233 | 245 | 257 | 2.88
HPK45994 | R0.4 0 8 4 0 8 2 50 0.75 11.79 223 | 233 | 245 | 257 | 2.88
HPK45995 | R0.4 6 2 0.75 12.85 223 | 233 | 245 | 257 | 2.88

Radius Mill Dia. Shank Dia. NEXT PAGE >
Tolerance (mm) Tolerance (mm) Tolerance

up to R3 +0.001~-0.005 up to R6 0~-0.010
over R3 \ +0.003~-0.007 over R6 \ 0~-0.012 *Shanlea >06 : h5
© :Excellent O: Good
SO I ——— M
Dmgt?én Non-alloy steel Low alloy steel H'%?lgl{ggfgtggel' Stainless steel Grey cast iron Nodli‘rlgr el | Wllese e
VDI 3323 1 2 3 4 5 6 7 8 g 10 1.1 1.2 12 13 14.1 15 16 17 18 19 20
HRc 13 25 28 32 10 29 32 38 15 35 44 15 23 10 10 26 3 25 21
HB 125 190 250 270 300 180 275 300 350 200 825 409 200 240 180 180 260 160 250 130 230
Recommended @) ©) © ©) ©

1O L - TE—

Material  Aluminum- Alumlnum—cast Copperand CopperAlloys Non Metallic : Titanium
Description wrought alloy allo y ;?I)Be gprg Materials | Hieat Resistant Super Alloys Alloys _--
VDI3323 21 22 23 25 27 29 30 31 32 33 34 35 36 37 381 382 391 392 393 40 41
HRc 15 30 25 38 34 4549 5055 56-60 61-65 66-70 42 55
HB 60 100 75 90 130 110 90 100 200 280 250 350 320 400Rm 1050 Rm 421469 481-560 577-654 670-739 400 550
Recommended © © © ©
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I PREMIUM SOLID CARBIDE END MILLS
for HIGH HARDENED STEEL

C-COATED SOLID CARBIDE END MILLS SERIES
2 FLUTE BALL NOSE for RIB PROCESSING PLAIN SHANK m

» Improvement of tool life by applying new coating
» Application of tight tolerances for precision machining
» Highly Accurate Fine-Finishing End Mill For High-Hardened Steel (HRc40-60)

D3 /-
R DzT l 1SS o

L2

Interferenc,
e
Angle ()

Maximum reach length
according to draft angle

|
i
30° | *%5%05 ] 500 Coating P104-115

RO.05~R3  R3.5~R6 Unit : mm

Radiusof |  Mill ank | Length Length Overall | Neck Maximum reach lengths
BallNose [Diameter|Diameter| of Cut Sh k Length Diameter| Interference according to draft angle
Angle (°)
0.5° 1° 1.5° 2° 3°

Ls
HPK45996 | R0.4 0.8 6 0.8 2 50 0.75 12.85 223 | 233 | 245 | 257 | 2.88
HPK45009 | R0.45 0.9 4 0.65 2 45 0.85 11.79 223 | 233 | 244 | 256 | 286
HPK45997 | R0.45 0.9 4 0.65 4 45 0.85 9.34 433 | 455 | 479 | 505 | 570
HPK45998 | R0.45 0.9 4 0.65 6 45 0.85 7.72 6.44 | 6.77 | 713 | 7.55 | 855
HPK45999 | R0.45 0.9 4 0.65 8 45 0.85 6.58 854 | 899 | 948 | 10.04 | 11.16
HPK45010 | RO.5 1.0 4 0.75 2 45 0.95 11.78 223 | 232 | 243 | 255 | 284
HPK45801 | RO.5 1.0 4 0.75 2.5 45 0.95 11.04 275 | 288 | 3.02 | 3.17 | 3.55
HPK45802 | RO.5 1.0 4 0.75 3 45 0.95 10.38 328 | 343 | 3,60 | 3.79 | 426
HPK45803 | RO.5 1.0 4 0.75 4 45 0.95 9.27 433 | 454 | 478 | 504 | 568
HPK45804 | R0.5 1.0 4 0.75 5 45 0.95 837 538 | 565 | 595 | 629 | 7.10
HPK45805 | RO.5 1.0 4 0.75 6 45 0.95 7.63 644 | 6.76 | 713 | 754 | 853
HPK45806 | RO.5 1.0 4 0.75 7 45 0.95 7.01 749 | 787 | 830 | 878 | 9.93
HPK45807 | RO.5 1.0 4 0.75 8 45 0.95 6.49 854 | 898 | 947 | 10.03 | 11.10
HPK45808 | RO.5 1.0 4 0.75 9 45 0.95 6.03 9.59 | 10.09 | 10.65 | 11.28 | 12.26
HPK45809 | RO.5 1.0 4 0.75 10 45 0.95 5.64 10.64 | 11.20 | 11.82 | 12.52 | 1343
HPK45810 | RO.5 1.0 4 0.75 12 45 0.95 4.99 1275 | 13.42 | 14.17 | 14.96 | 15.77
HPK45811 | R0.5 1.0 4 0.75 13 45 0.95 4.71 13.80 | 1453 | 15.35 | 16.06 | 16.94
HPK45812 | R0.5 1.0 4 0.75 14 50 0.95 4.47 14.85 | 15.64 | 16.52 | 17.17 | 18.10
HPK45813 | RO.5 1.0 4 0.75 16 50 0.95 4.05 16.96 | 17.86 | 18.87 | 19.38 | 20.44
HPK45814 | R0.5 1.0 4 0.75 18 55 0.95 3.70 19.06 | 20.08 | 21.05 | 21.59 | 22.78
HPK45815 | RO.5 1.0 4 0.75 20 55 0.95 341 21.16 | 22.30 | 23.20 | 23.81 | 25.11
HPK45816 | RO.5 1.0 4 1 25 40 0.95 11.04 275 | 288 | 3.02 | 3.17 | 3.55
HPK45817 | RO.5 1.0 4 1 2.5 50 0.95 11.04 275 | 288 | 3.02 | 3.17 | 3,55
HPK45818 | R0.5 1.0 6 0.75 3 50 0.95 11.84 328 | 343 | 3,60 | 3.79 | 426
HPK45819 | RO.5 1 0 6 0.75 4 50 0.95 10.95 433 | 454 | 478 | 5.04 | 568
HPK45820 | R0.5 6 0.75 0.95 10.18 538 | 565 | 595 | 629 | 7.10

Radius Mill Dia. Shank Dia. NEXT PAGE b
Tolerance (mm) Tolerance (mm) Tolerance

up to R3 +0.001~-0.005 up to R6 0~-0.010
over R3 \ +0.003~-0.007 over R6 \ 0~-0.012 * Shank Dla >06: h5
© : Excellent O: Good
150 | —— M
DMa‘?g‘?én Non-alloy steel Low alloy steel H'%%g'{g‘é?gtgz;el' Stainless steel Grey castiron Nw%’; g Malleargll_tle (gl
VDI 3323 1 2 3 4 5 6 7 8 € 10 1.1 1.2 12 13 141 15 16 17 18 19 20
HRc 13 25 28 32 10 29 32 38 15 35 44 15 23 10 10 26 3 25 21
HB 125 190 250 270 300 180 275 300 350 200 325 409 200 240 180 180 260 160 250 130 230
Recommended @) O © ©) ©

ISO

Material ~ Aluminum-  Aluminum-cast, and Aloys Non Metallic : Titanium
Description wrought alloy alloyed ronze/Brass)  Materials | Heat Resistant Super Alloys Alloys _--
VDI3323 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 381 382 391 392 393 40 41

HRc 15 30 25 38 34 45-49 50-55 56-60 61-65 66-70 42 55
HB 60 100 75 9 130 110 90 100 200 280 250 350 320 400Rm 1050 Rm 421469 481-560 577-654 670-739 400 550
Recommended © © © ©
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C-COATED SOLID CARBIDE END MILLS SERIES
2 FLUTE BALL NOSE for RIB PROCESSING PLAIN SHANK m

» Improvement of tool life by applying new coating
» Application of tight tolerances for precision machining
» Highly Accurate Fine-Finishing End Mill For High-Hardened Steel (HRc40-60)

D3 /-
R DzT | <N | o

Interferenc,
e
Angle ()

~Ande ()

Maximum reach length
according to draft angle

|
|
)
.
7 ““ : |
30" | “%005 | “ %07 Coating R104115

R0.05~R3  R3.5~R6 Unit : mm

Radiusof |  Mill Shank | Length Ifenlg\tl\ll‘ Overall | Neck Maximum reach lengths
BallNose [Diameter|Diameter| of Cut Length | Diameter|Interference according to draft angle
Shank Ang|e °)
R Dn D2 L Ls Lo Ds 0.5° 1° 1.5° 2° 3°

HPK45821 | R0.5 1.0 6 0.75 6 50 0.95 9.51 644 | 6.76 | 713 | 754 | 853
HPK45822 | R0.5 1.0 6 0.75 7 50 0.95 8.92 749 | 787 | 830 | 8.78 | 9.95
HPK45823 | R0.5 1.0 6 0.75 8 50 0.95 8.40 8.54 | 898 | 947 | 10.03 | 11.37
HPK45824 | R0.5 1.0 6 0.75 10 50 0.95 7.53 10.64 | 11.20 | 11.82 | 12.52 | 14.22
HPK45825 | R0.5 1.0 6 0.75 22 60 0.95 4.62 23.27 | 2452 | 25.92 | 27.11 | 28.60
HPK45826 | R0.5 1.0 6 1 25 50 0.95 12.34 275 | 288 | 3.02 | 3.17 | 3.55
HPK45012 | R0.6 1.2 4 0.9 2.4 45 1.15 11.13 256 | 263 | 270 | 278 | 2.95
HPK45827 | R0.6 1.2 4 0.9 4 45 1.15 9.12 421 | 434 | 447 | 462 | 494
HPK45828 | R0.6 1.2 4 0.9 6 45 1.15 7.44 6.28 | 648 | 6.69 | 692 | 743
HPK45829 | R0.6 1.2 4 0.9 8 45 1.15 6.28 835 | 862 | 890 | 9.22 | 9.92
HPK45830 | R0.6 1.2 4 0.9 10 45 1.15 5.43 1041 | 10.75 | 11.12 | 11.52 | 12.40
HPK45831 | R0.6 1.2 4 0.9 12 45 1.15 4.79 1248 | 12.89 | 13.34 | 13.82 | 14.89
HPK45832 | R0.6 1.2 4 0.9 14 50 1.15 4.28 14.55 | 15.03 | 1555 | 16.12 | 17.37
HPK45833 | R0.6 1.2 4 0.9 16 50 1.15 3.87 16.61 | 17.17 | 17.77 | 18.42 | 19.86
HPK45834 | R0.6 1.2 4 1.2 3 40 1.15 10.28 318 | 3.27 | 336 | 347 | 3.70
HPK45014 | R0.7 1.4 4 1 8 45 1.35 6.06 834 | 861 | 889 | 920 | 9.89
HPK45835 | RO.7 1.4 4 1 12 50 1.35 4.58 12.48 | 12.89 | 13.33 | 13.80 | 14.86
HPK45836 | R0.7 1.4 4 1 16 50 1.35 3.67 16.61 | 17.17 | 17.76 | 18.40 | 19.84
HPK45015 | R0.75 1.5 4 1.1 3 45 145 10.11 3.17 | 3.26 | 335 | 344 | 3.66
HPK45837 | R0.75 1.5 4 1.1 4 45 1.45 8.87 421 | 433 | 446 | 459 | 491
HPK45838 | R0.75 1.5 4 1.1 6 45 1.45 7.12 6.27 | 647 | 6,67 | 689 | 739
HPK45839 | R0.75 1.5 4 1.1 8 45 145 5.94 834 | 861 | 889 | 9.19 | 9.88
HPK45840 | R0.75 1.5 4 1.1 10 45 1.45 5.10 1041 | 10.74 | 11.11 | 11.49 | 12.37
HPK45841 | R0.75 1.5 4 11 12 45 145 4.46 12.48 | 12.88 | 13.32 | 13.79 | 14.85
HPK45842 | R0.75 1 5 4 1 1 14 50 145 3.97 14.54 | 15.02 | 15.54 | 16.09 | 17.34
HPK45843 | R0.75 4 1.45 3.57 16.61 | 17.16 | 17.76 | 18.39 | 19.82

Radius Mill Dia. Shank Dia. NEXT PAGE >
Tolerance (mm) Tolerance (mm) Tolerance

up to R3 +0.001~-0.005 up to R6 0~-0.010
over R3 \ +0.003~-0.007 over R6 \ 0~-0.012 *Shanlea >06 : h5
© :Excellent O: Good
SO I ——— M
Dmgt?én Non-alloy steel Low alloy steel H'%?lgl{ggfgtggel' Stainless steel Grey cast iron Nodli‘rlgr el | Wllese e
VDI 3323 1 2 3 4 5 6 7 8 g 10 1.1 1.2 12 13 14.1 15 16 17 18 19 20
HRc 13 25 28 32 10 29 32 38 15 35 44 15 23 10 10 26 3 25 21
HB 125 190 250 270 300 180 275 300 350 200 825 409 200 240 180 180 260 160 250 130 230
Recommended @) ©) © ©) ©

1O L - TE—

Material  Aluminum- Alumlnum—cast Copperand CopperAlloys Non Metallic : Titanium
Description wrought alloy allo y ;?I)Be gprg Materials | Hieat Resistant Super Alloys Alloys _--
VDI3323 21 22 23 25 27 29 30 31 32 33 34 35 36 37 381 382 391 392 393 40 41
HRc 15 30 25 38 34 4549 5055 56-60 61-65 66-70 42 55
HB 60 100 75 90 130 110 90 100 200 280 250 350 320 400Rm 1050 Rm 421469 481-560 577-654 670-739 400 550
Recommended © © © ©
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I PREMIUM SOLID CARBIDE END MILLS
for HIGH HARDENED STEEL

C-COATED SOLID CARBIDE END MILLS SERIES
2 FLUTE BALL NOSE for RIB PROCESSING PLAIN SHANK m

» Improvement of tool life by applying new coating
» Application of tight tolerances for precision machining
» Highly Accurate Fine-Finishing End Mill For High-Hardened Steel (HRc40-60)

D3 /-
R DzT l 1SS o

L2

Interferenc,
e
Angle ()

Maximum reach length
according to draft angle

|
i
30° | *%5%05 ] 500 Coating P104-115

RO.05~R3  R3.5~R6 Unit : mm

Radiusof |  Mill ank | Length Length Overall | Neck Maximum reach lengths
BallNose [Diameter|Diameter| of Cut Sh k Length |Diameter|Interference according to draft angle
a Angle (°)
L2 Ds 0.5° 1° 1.5° 2° 3°

Ls

HPK45844 | R0.75 1.5 4 1.1 18 55 1.45 3.25 18.68 | 19.30 | 19.97 | 20.69 | 22.31
HPK45845 | R0.75 1.5 4 1.1 20 55 1.45 2.98 20.74 | 21.44 | 22.19 | 22.99 =
HPK45846 | R0.75 1.5 4 1.1 22 60 1.45 2.75 22.81 | 23.58 | 24.41 | 25.29 -
HPK45847 | R0.75 1.5 4 1.1 30 70 1.45 2.10 31.08 | 32.14 | 33.27 | 34.49 =
HPK45848 | R0.75 1.5 4 1.5 3.8 40 1.45 9.10 400 | 411 | 423 | 436 | 4.66
HPK45849 | R0.75 1.5 4 1.5 3.8 50 1.45 9.10 400 | 411 | 423 | 436 | 4.66
HPK45850 | R0.75 1.5 6 1.1 6 50 1.45 9.30 6.27 | 647 | 6.67 | 689 | 7.39
HPK45851 | R0.75 1.5 6 1.1 8 50 1.45 8.13 834 | 861 | 889 | 9.19 | 9.88
HPK45852 | R0.75 1.5 6 1.5 3.8 50 1.45 11.03 400 | 411 | 423 | 436 | 4.66
HPK45016 | R0.8 1.6 4 1.2 8 45 1.55 5.82 834 | 860 | 888 | 9.19 | 9.87
HPK45853 | R0.8 1.6 4 1.2 12 45 1.55 435 1247 | 12.88 | 13.32 | 13.79 | 14.84
HPK45854 | R0.8 1.6 4 1.2 16 50 1.55 347 16.61 | 17.16 | 17.75 | 18.39 | 19.81
HPK45855 | R0.8 1.6 4 1.2 20 55 1.55 2.89 20.74 | 21.44 | 22.18 | 22.98 -
HPK45020 | R1.0 2.0 4 15 3 45 1.95 9.74 3.16 | 3.24 | 332 | 341 | 3.60
HPK45856 | R1.0 2.0 4 1.5 4 45 1.95 8.34 420 | 431 | 443 | 456 | 4.85
HPK45857 | R1.0 2.0 4 1.5 6 45 1.95 6.46 6.26 | 645 | 6.64 | 686 | 7.33
HPK45858 | R1.0 2.0 4 15 8 45 1.95 5.28 833 | 859 | 886 | 9.16 | 9.82
HPK45859 | R1.0 2.0 4 1.5 10 45 185 4.46 10.40 | 10.73 | 11.08 | 11.46 | 12.30
HPK45860 | R1.0 2.0 4 1.5 12 45 1.95 3.86 1247 | 12.87 | 13.29 | 13.76 | 14.79
HPK45861 | R1.0 2.0 4 15 13 45 1.95 3.62 13.50 | 13.94 | 14.40 | 14.91 | 16.03
HPK45862 | R1.0 2.0 4 1.5 14 50 1.95 3.40 14.53 | 15.01 | 1551 | 16.06 | 17.28
HPK45863 | R1.0 2.0 4 1.5 16 50 1.95 3.04 16.60 | 17.15 | 17.73 | 18.36 | 19.76
HPK45864 | R1.0 2.0 4 15 18 55 1.95 2.75 18.67 | 19.28 | 19.94 | 20.65 -
HPK45865 | R1.0 2.0 4 1.5 20 55 1.95 2.51 20.74 | 21.42 | 22.16 | 22.95 =
HPK45866 | R1.0 2 0 4 1 5 22 60 1.95 2.31 22.80 | 23.56 | 24.38 | 25.25 -
HPK45867 | R1.0 4 1.95 2.06 25.90 | 26.77 | 27.70 | 28.70 =

Radius Mill Dia. Shank Dia. NEXT PAGE b
Tolerance (mm) Tolerance (mm) Tolerance

up to R3 +0.001~-0.005 up to R6 0~-0.010
over R3 \ +0.003~-0.007 over R6 \ 0~-0.012 * Shank Dla >06: h5
© : Excellent O: Good
150 | —— M
DMa‘?g‘?én Non-alloy steel Low alloy steel H'%%g'{g‘é?gtgz;el' Stainless steel Grey castiron Nw%’; g Malleargll_tle (gl
VDI 3323 1 2 3 4 5 6 7 8 € 10 1.1 1.2 12 13 141 15 16 17 18 19 20
HRc 13 25 28 32 10 29 32 38 15 35 44 15 23 10 10 26 3 25 21
HB 125 190 250 270 300 180 275 300 350 200 325 409 200 240 180 180 260 160 250 130 230
Recommended @) O © ©) ©

ISO

Material ~ Aluminum-  Aluminum-cast, and Aloys Non Metallic : Titanium
Description wrought alloy alloyed ronze/Brass)  Materials | Heat Resistant Super Alloys Alloys _--
VDI3323 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 381 382 391 392 393 40 41

HRc 15 30 25 38 34 45-49 50-55 56-60 61-65 66-70 42 55
HB 60 100 75 9 130 110 90 100 200 280 250 350 320 400Rm 1050 Rm 421469 481-560 577-654 670-739 400 550
Recommended © © © ©
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PREMIUM SOLID CARBIDE END MILLS =
for HIGH HARDENED STEEL -

C-COATED SOLID CARBIDE END MILLS SERIES
2 FLUTE BALL NOSE for RIB PROCESSING PLAIN SHANK m

» Improvement of tool life by applying new coating
» Application of tight tolerances for precision machining
» Highly Accurate Fine-Finishing End Mill For High-Hardened Steel (HRc40-60)

D3
R DzT | I m/im
—jul
i i g St
2| T]R[ S [E
30° | 256505 | 6007 Coating P.104-115
RO.05~R3  R3.5~R6 Unit : mm
Radiusof |  Mill Shank | Length et Overall | Neck Maximum reach lengths
BallNose [Diameter|Diameter| of Cut SBI?IOW Length | Diameter|Interference according to draft angle
ank Angle (°)

R Dn D2 L Ls Lo Ds 0.5° 1° 1.5° 2° 3°
HPK45868 | R1.0 2.0 4 1.5 30 70 1.95 1.74 31.07 | 32.12 | 33.24 - -
HPK45869 | R1.0 2.0 4 1.5 35 70 1.95 1.51 36.24 | 3747 | 38.79 = =
HPK45870 | R1.0 2.0 4 1.5 40 90 1.95 1.34 41.41 | 42.82 - - -
HPK45871 | R1.0 2.0 4 2 5 40 1.95 7.28 523 | 538 | 554 | 571 6.09
HPK45872 | R1.0 2.0 4 2 5 50 1.95 7.28 523 | 538 | 554 | 571 6.09
HPK45873 | R1.0 2.0 6 1.5 4 50 1.95 10.73 420 | 4.31 443 | 456 | 4.85
HPK45874 | R1.0 2.0 6 1.5 6 50 1.95 9.05 6.26 | 645 | 664 | 6.86 | 7.33
HPK45875 | R1.0 2.0 6 1.5 8 50 1.95 7.82 833 | 859 | 886 | 9.16 | 9.82
HPK45876 | R1.0 2.0 6 1.5 10 50 1.95 6.89 10.40 | 10.73 | 11.08 | 11.46 | 12.30
HPK45877 | R1.0 2.0 6 1.5 16 60 1.95 5.07 16.60 | 17.15 | 17.73 | 18.36 | 19.76
HPK45878 | R1.0 2.0 6 1.5 25 65 1.95 3.63 2590 | 26.77 | 27.70 | 28.70 | 30.95
HPK45879 | R1.0 2.0 6 2 5 50 1.95 9.82 523 | 538 | 554 | 571 6.09
HPK45025 @ R1.25 2.5 4 2.3 6 45 24 5.54 635 | 6.53 | 6.72 | 693 | 7.39
HPK45880 | R1.25 25 4 23 8 45 24 441 842 | 867 | 894 | 9.23 | 9.87
HPK45881 | R1.25 2.5 4 2.3 10 45 24 3.66 1049 | 10.81 | 11.15 | 11.53 | 12.36
HPK45882 | R1.25 2.5 4 2.3 15 50 24 2.57 15.66 | 16.16 | 16.70 | 17.28 =
HPK45883 | R1.25 25 4 23 20 55 24 1.98 20.82 | 21.51 | 22.24 - -
HPK45884 | R1.25 2.5 4 2.3 25 65 24 1.61 25.99 | 26.85 | 27.78 = =
HPK45885 | R1.25 25 4 2.3 30 70 24 1.35 31.16 | 32.20 - - -
HPK45886 | R1.25 25 4 23 35 70 24 1.17 36.33 | 37.55 = = =
HPK45030  R1.5 3.0 4 3 8 40 2.85 3.31 8.51 8.75 | 9.01 9.30 | 9.93
HPK45887 @ R1.5 3.0 6 2.5 6 60 2.85 8.22 6.44 | 6.61 6.80 | 7.00 | 7.44
HPK45888 | R1.5 3.0 6 25 8 60 2.85 6.91 8.51 8.75 | 9.01 9.30 | 9.93
HPK45889 | R1.5 3.0 6 2.5 10 60 2.85 5.96 10.58 | 10.89 | 11.23 | 11.60 | 12.41
HPK45890 @ R1.5 3 0 6 2 5 1 2 60 2.85 5.23 12.64 | 13.03 | 13.45 | 13.90 | 14.90
HPK45891 | R1.5 6 2.85 4.67 14.71 | 15.17 | 15.66 | 16.20 | 17.39

Radius Mill Dia. Shank Dia. NEXT PAGE >
Tolerance (mm) Tolerance (mm) Tolerance

up to R3 +0.001~-0.005 up to R6 0~-0.010
over R3 \ +0.003~-0.007 over R6 \ 0~-0.012 *Shanlea >06 : h5
© :Excellent O: Good
SO I ——— M
Dmgt?én Non-alloy steel Low alloy steel H'%?lgl{ggfgtggel' Stainless steel Grey cast iron Nodli‘rlgr el | Wllese e
VDI 3323 1 2 3 4 5 6 7 8 g 10 1.1 1.2 12 13 14.1 15 16 17 18 19 20
HRc 13 25 28 32 10 29 32 38 15 35 44 15 23 10 10 26 3 25 21
HB 125 190 250 270 300 180 275 300 350 200 825 409 200 240 180 180 260 160 250 130 230
Recommended @) ©) © ©) ©

1O L - TE—

Material  Aluminum- Alumlnum—cast Copperand CopperAlloys Non Metallic : Titanium
Description wrought alloy allo y ;?I)Be gprg Materials | Hieat Resistant Super Alloys Alloys _--
VDI3323 21 22 23 25 27 29 30 31 32 33 34 35 36 37 381 382 391 392 393 40 M
HRc 15 30 25 38 34 4549 5055 5660 6165 6670 42 55
HB 60 100 75 90 130 110 90 100 200 280 250 350 320 400Rm 1050 Rm 421469 481-560 577-654 670-739 400 550
Recommended © © © ©
- Phone: +82-32-526-0909, www.yg1.solutions E-mail: yg1@yg1.solutions %G YG-1CO,, LTD. 39
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C-COATED SOLID CARBIDE END MILLS
2 FLUTE BALL NOSE for RIB PROCESSING

» Improvement of tool life by applying new coating
» Application of tight tolerances for precision machining
» Highly Accurate Fine-Finishing End Mill For High-Hardened Steel (HRc40-60)

R
D3 /-
A R

P.104-115

SERIES

lnterferenc
e
Angle ()

Maximum reach length
according to draft angle

a “ “ a
. |+0.001 |+0.003 :
30° | ~-0.005 ] ~-0.007 ey

RO.05~R3  R3.5~R6 Unit : mm

C-COATED SOLID CARBIDE END MILLS
2 FLUTE BALL NOSE for RIB PROCESSING

PREMIUM SOLID CARBIDE END MILLS
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» Improvement of tool life by applying new coating
» Application of tight tolerances for precision machining
» Highly Accurate Fine-Finishing End Mill For High-Hardened Steel (HRc40-60)
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Radiusof |  Mill ank | Length Length Overall | Neck Maximum reach lengths
BallNose [Diameter|Diameter| of Cut Sh k Length |Diameter|Interference according to draft angle
a Angle (°)
L2 Ds 0.5° 1° 1.5° 2° 3°

Radiusof |  Mill Shank | Length Ifenlg\tl\ll‘ Overall | Neck Maximum reach lengths
BallNose [Diameter|Diameter| of Cut Length | Diameter|Interference according to draft angle
Shank Ang|e °)
R Dn D2 L Ls Lo Ds 0.5° 1° 1.5° 2° 3°

HPK45892 | R1.5 3.0 6 2.5 16 60 2.85 4.21 16.78 | 17.31 | 17.88 | 18.49 | 19.87 HPK45717 | R2.0 4.0 6 3 50 100 3.85 1.10 5191 | 53.64
HPK45893 | R1.5 3.0 6 2.5 20 65 2.85 3.52 2091 | 21.59 | 22.31 | 23.09 | 24.85 HPK45718 | R2.0 4.0 6 4 10 40 3.85 4.76 10.56 | 10.86 | 11.18 | 11.52 | 12.29
HPK45894 | R1.5 3.0 6 2.5 25 65 2.85 2.92 26.08 | 26.94 | 27.86 | 28.84 - HPK45719 | R2.0 4.0 6 4 10 60 3.85 476 10.56 | 10.86 | 11.18 | 11.52 | 12.29
HPK45895 | R1.5 3.0 6 2.5 30 70 2.85 2.50 31.25 | 32.29 | 33.40 | 34.59 - HPK45050 | R2.5 5.0 6 3.5 10 70 4.85 2.97 10.54 | 10.82 | 11.12 | 11.45 -
HPK45896 | R1.5 3.0 6 2.5 35 80 2.85 2.18 36.42 | 37.63 | 38.94 | 40.34 - HPK45720 | R2.5 5.0 6 3.5 15 70 4.85 1.96 15.71 | 16.17 | 16.66 - -
HPK45897 | R1.5 3.0 6 2.5 40 90 2.85 1.94 41.59 | 4298 | 44.48 - - HPK45721 | R2.5 5.0 6 3.5 20 70 4.85 1.46 20.88 | 21.52 - - -
HPK45898 | R1.5 3.0 6 3 8 60 2.85 6.91 8.51 8.75 | 9.01 9.30 | 9.93 HPK45722 | R2.5 5.0 6 3.5 25 70 4.85 1.16 26.05 | 26.87 - - -
HPK45035 | R1.75 3.5 6 2.8 15 60 1.25 3.24 19.79 | 20.41 | 21.09 | 21.81 | 23.44 HPK45723 | R2.5 5.0 6 3.5 30 80 4.85 0.97 31.22 - - - -
HPK45899 | R1.75 3.5 6 2.8 20 65 3.35 3.08 20.90 | 21.57 | 22.29 | 23.06 | 24.79 HPK45724 | R2.5 5.0 6 3.5 40 90 4.85 0.72 41.55 - - - -
HPK45701 | R1.75 3.5 6 2.8 25 65 3.35 2.54 26.07 | 26.92 | 27.83 | 28.81 - HPK45725 | R2.5 5.0 6 5 12 45 485 2.46 12.61 | 1296 | 13.34 | 13.75 -
HPK45702 | R1.75 3.5 6 2.8 30 70 3.35 2.16 31.24 | 32.27 | 33.37 | 34,56 - HPK45726 | R2.5 5.0 6 5 12 60 4.85 2.46 12.61 | 12.96 | 13.34 | 13.75 -
HPK45703 | R1.75 3.5 6 2.8 35 80 3.35 1.87 36.41 | 37.62 | 3891 - - HPK45060 | R3.0 6.0 6 6 10 70 5.85 0.00 - - - - -
HPK45704 | R1.75 3.5 6 2.8 40 20 3.35 1.66 41.58 | 42.96 | 44.45 - - HPK45727 | R3.0 6.0 6 6 15 45 5.85 0.00 - - - - -
HPK45705 | R1.75 3.5 6 2.8 45 90 3.35 1.49 46.75 | 48.31 - - - HPK45728 | R3.0 6.0 6 6 15 60 5.85 0.00 - - - - -
HPK45040 | R2.0 4.0 4 3 8 65 3.85 0.00 - - - - - HPK45729 | R3.0 6.0 6 6 15 70 5.85 0.00 - - - - -
HPK45706 | R2.0 4.0 6 3 8 65 3.85 5.70 849 | 872 | 896 | 9.22 9.81 HPK45730 | R3.0 6.0 6 6 20 70 5.85 0.00 - - - - -
HPK45707 | R2.0 4.0 6 3 10 65 3.85 4,76 10.56 | 10.86 | 11.18 | 11.52 | 12.29 HPK45731 | R3.0 6.0 6 6 25 70 5.85 0.00 - - - - -
HPK45708 | R2.0 4.0 6 3 12 65 3.85 4.08 12.63 | 13.00 | 13.39 | 13.82 | 14.78 HPK45732 | R3.0 6.0 6 6 30 80 5.85 0.00 - - - - -
HPK45709 | R2.0 4.0 6 3 14 65 3.85 3.57 14.69 | 15.14 | 15.61 | 16.12 | 17.27 HPK45733 | R3.0 6.0 6 6 35 85 5.85 0.00 - - - - -
HPK45710 | R2.0 4.0 6 3 15 65 3.85 3.36 15.73 | 16.21 | 16.72 | 17.27 | 18.51 HPK45734 | R3.0 6.0 6 6 40 90 5.85 0.00 - - - - -
HPK45711 | R2.0 4.0 6 3 20 65 3.85 2.60 20.90 | 21.55 | 22.26 | 23.02 - HPK45735 | R3.0 6.0 6 6 50 120 5.85 0.00 - - - - -
HPK45712 | R2.0 4.0 6 3 25 70 3.85 2.12 26.06 | 26.90 | 27.80 | 28.77 - HPK45736 | R3.0 6.0 6 6 60 120 5.85 0.00 - - - - -
HPK45713 | R2.0 4.0 6 3 30 70 3.85 1.79 31.23 | 32.25 | 33.34 - - HPK45080 | R4.0 8.0 8 12 24 100 7.7 0.00 - - - - -
HPK45714 | R2.0 4.0 6 3 35 80 3.85 1.55 36.40 | 37.60 | 38.88 - - HPK45100 | R5.0 10.0 10 1 5 30 100 9.7 0.00 - - - - -
HPK45715 | R2.0 4 0 6 3 40 85 3.85 1.36 41.57 | 42.95 - - - HPK45120 | R6.0 12.0 12 110 11.7 0.00 - - - - -
HPK45716 | R2.0 6 3 3.85 1.22 46.74 | 48.30 - - -
Radius Mill Dia. Shank Dia.
Radius Mill Dia. Shank Dia. NEXT PAGE p> Tolerance (mm) Tolerance (mm) Tolerance
Tolerance (mm) Tolerance (mm) Tolerance up toR3 +0.001~-0.005 up to R6 0~-0. .
up to R3 +0.001~-0.005 up to R6 0~-0.010 over R3 \ +0.003~-0.007 over R6 \ 0~-0. 01 2 Shank Dla >06: hS
over R3 \ +0.003~-0.007 over R6 0~-0.012 *Shank D|a >06: h5
© : Excellent O : Good © : Excellent O : Good
IS0 ! M 150 | ™M
Dysﬁgt?clm Non-alloy steel Low alloy steel H'%%g'{gg?gtggel' Stainless steel Grey cast iron Nw%’; cast Malleargll_tle cast Dmgt?én Non-alloy steel Low alloy steel H'%?lgl{ggfgtggel' Stainless steel Grey cast iron Nodli‘rlf)’r cast | Malleable cast
VDI3323 1 2 4 9 10 M2 12 13 141 15 16 17 18 19 20 VDI3323 1 2 3 4 5 6 7 8 9 0 1A M2 12 13 141 15 16 17 18 19 20
HRc 13 28 29 38 15 44 15 23 10 10 26 3 25 21 HRc 13 25 28 32 10 29 32 38 15 35 44 15 23 10 10 26 3 25 21
HB 125 190 270 180 275 350 200 409 200 240 180 180 260 160 250 130 230 HB 125 190 250 270 300 180 275 300 350 200 325 409 200 240 180 180 260 160 250 130 230
Recommended © © Recommended O O © O ©
IS0 ! ! ! 1O L - TE—
e Wy AUTrast - Coprand Gperilors Non MOl et Ressiant SuperAloys TS0 e chStn ooy A B/l Waongs.  HeoRessantsuporateys T s, M
VDI3323 21 22 23 25 27 29 31 32 33 34 35 36 37 38.1 382 39.1 392 393 40 41 VDI3323 21 22 23 25 27 29 30 31 32 33 34 35 36 37 38.1 382 39.1 39.2 393 40 41
HRc 15 30 25 38 34 45-49 50-55  56-60 61-65 66-70 42 55 HRc 15 30 25 38 34 45-49  50-55 56-60 61-65 66-70 42 55
HB 60 100 75 130 % 200 280 250 350 320 400Rm 1050Rm 421469 481560 577654 670-739 400 550 HB 60 100 75 9 130 110 90 100 200 280 250 350 320 400Rm 1050Rm 421469 481560 577654 670-739 400 550
Recommended © © © © Recommended © © © ©
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C-COATED SOLID CARBIDE END MILLS SERES
2 FLUTE BALL NOSE for RIB PROCESSING with TAPER NECK  pLanswanc m

» Improvement of tool life by applying new coating
» Application of tight tolerances for precision machining
» Highly Accurate Fine-Finishing End Mill For High-Hardened Steel (HRc40-60)
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C-COATED SOLID CARBIDE END MILLS SERIES
2 FLUTE BALL NOSE for RIB PROCESSING with TAPER NECK  puanstanc m

» Improvement of tool life by applying new coating
» Application of tight tolerances for precision machining
» Highly Accurate Fine-Finishing End Mill For High-Hardened Steel (HRc40-60)
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Maximum reach length
according to draft angle

Interfereng,
e
Angle )

~Ande ()

R0.05~R3

Radiusoff Mill | Shank |Length Below
Ball Nose|Diameter|Diameter| of Cut
R D1 D2 L1 Ls

R3.5~R6

Length
Shank

Overall | Neck
Length Diameter
Ds

Neck

Taper
Angle(°)

o

Under Ned
[
Length
La

araIIeI Interference
Angle (°)

Unit : mm

Maximum reach lengths
according to draft angle
0.5° 1° 15° 2 3°

HPK47001 | RO.05 | 0.1 4 0.07 | 05 50 | 0.085 3° 0.17 14.23 0.37 | 0.44 | 0.51 | 0.53 | 0.56
HPK47901 | R0.05 | 0.1 4 0.07 | 0.75 50 | 0.085 3° 0.17 13.88 0.37 | 0.44 | 0.58 | 0.76 | 0.81
HPK470015/ R0.075| 0.15 4 0.1 1 50 | 0.135 3° 0.25 13.55 046 | 0.55 | 0.71 | 1.00 | 1.08
HPK47902 | R0.075| 0.15 4 0.1 1.5 50 | 0.135 3° 0.25 12.92 0.46 | 0.55 | 0.71 | 1.03 | 1.58
HPK47002 | RO.1 0.2 4 0.15 1.5 50 0.17 | 0.5° 0.35 12.59 1.57 | 162 | 1.67 | 1.73 | 1.86
HPK47903 | RO.1 0.2 4 0.15 1.5 50 0.17 1° 0.35 12.64 153 | 1.58 | 1.63 | 1.69 | 1.82
HPK47904 | RO.1 0.2 4 0.15 1.5 50 0.17 | 1.5° 0.35 12.69 133 | 154 | 159 164 | 1.77
HPK47905 | RO.1 0.2 4 0.15 1.5 50 0.17 2° 0.35 12.75 1.01 | 146 | 1.55 | 1.60 | 1.72
HPK47906 | RO.1 0.2 4 0.15 2 50 0.17 | 0.5° 0.35 11.93 2.07 | 213 | 221 | 229 | 246
HPK47907 | RO.1 0.2 4 0.15 2 50 0.17 1° 0.35 12.00 2.01 | 2.08 | 2.15 | 2.23 | 2.40
HPK47908 | RO.1 0.2 4 0.15 2 50 0.17 | 1.5° 0.35 12.07 133 | 202 | 209 | 2.16 | 2.33
HPK47909 | RO.1 0.2 4 0.15 2 50 0.17 2° 0.35 12.14 1.01 | 146 | 203 | 2.10 | 2.26
HPK47910 | RO.1 0.2 4 0.15 3 50 0.17 3° 0.35 11.28 0.74 | 090 | 1.17 | 1.71 | 3.13
HPK47911 | RO.1 0.2 4 0.15 3 50 0.17 5° 0.35 1169 | 0.57 | 0.63 | 0.70 | 0.80 | 1.15
HPK47912 | RO.1 0.2 4 0.15 5 50 0.17 3° 0.35 9.68 0.74 | 090 | 1.17 | 1.71 | 513
HPK47913 | RO.1 0.2 4 0.15 5 50 0.17 5° 0.35 10.23 0.57 | 0.63 | 0.70 | 0.80 | 1.15
HPK47003 | RO.15 | 0.3 4 0.2 2 50 0.27 | 0.5° 0.5 11.92 207 | 214 | 221 | 229 | 246
HPK47914 | R0.15 | 0.3 4 0.2 2 50 0.27 1° 0.5 1199 | 2.02 | 2.08 | 2.15 | 2.23 | 240
HPK47915| R0.15 | 0.3 4 0.2 2 50 0.27 | 1.5° 0.5 12.05 1.53 | 203 | 210 | 217 | 2.34
HPK47916 | R0.15 | 0.3 4 0.2 2 50 0.27 2° 0.5 12.12 119 | 1.71 | 205 | 2.12 | 2.28
HPK47917 | RO.15 | 0.3 4 0.2 2 50 0.27 3° 0.5 1226 | 091 | 1.10 | 1.42 | 2.00 | 2.15
HPK47918 | R0.15 | 0.3 4 0.2 3 50 0.27 | 0.5° 0.5 10.77 3.07 | 3.17 | 3.28 | 3.40 | 3.66
HPK47919 | RO0.15 | 0.3 4 0.2 3 50 0.27 1° 0.5 10.86 | 2.57 | 3.08 | 3.19 | 3.30 | 3.56
HPK47920 | R0.15 | 0.3 4 0.2 3 50 0.27 | 1.5° 0.5 10.95 1.53 | 292 | 3.10 | 3.21 | 3.46
HPK47921 | R0.15 0 3 4 0 2 3 50 0.27 2° 0 5 11.04 1.19 | 1.71 | 3.01 | 3.12 | 3.36
HPK47922 | R0.15 4 3 0.27 3° 11.23 091 | 1.10 | 142 | 2.06 | 3.15
Radius Mill Dia. Shank Dia. NEXT PAGE b
Tolerance (mm) Tolerance (mm) ToIerance
up toR3 +0.001~-0.005 up to R6 0~-0.010
over R3 \ +0.003~-0.007 over R6 \ 0~-0.012 * Shank Dla >06: h5
© : Excellent O : Good
1SO ] M
Dysi'}?&?én Non-alloy steel Low alloy steel HI%frl]gI{g)é?gt:}gel, Stainless steel Grey cast iron N°dli'r|gr cast Ma"eﬁg:_? cast
VDI3323 1 2 3 5 6 9 10 1.1 12 13 141 15 16 17 19 20
HRc 13 25 32 10 29 38 15 35 15 23 10 10 26 21
HB 125 190 250 270 300 180 275 300 350 200 325 409 200 240 180 180 260 160 250 130 230
Recommended O © O
1ISO : : ! I
D Wy T 2st Btar” Ndra®  Hoal Resistant SuperAloys T s, M
VDI3323 21 22 23 24 26 27 28 29 31 32 34 36 37 381 382 391 392 393 40 41
HRc 15 30 38 34 4549 | 50-55 56-60 61-65 66-70 42 55
HB 60 100 75 90 10 90 100 200 280 250 350 320 400Rm 1050Rm 421469 481-560 577-654 670-739 400 550
Recommended © © © ©
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Maximum reach length
according to draft angle

Interferenc,
e
Angle )

Ange ()

Y
- [+0.001 §+0.003 i
30° ]--0.005] ~-0.007 Coating P104-115
RO.05~R3  R3.5~R6 Unit : mm
Radiusof| Mill | Shank |Length L Overall | Neck Neck Maximum reach lengths
Ball Nose| Diameter|Diameter| of Cut | SEIOW Length |Diameter Taper | Parallel interference according to draft angle
Shank Angle(°) Length Angle (°)
D2 L Ls L2 Ds & 0.5° 1° 1.5° 2° 3°
HPK47923 | RO.15 | 0.3 4 0.2 3 50 0.27 5° 0.5 11.62 0.73 | 0.80 | 0.89 | 1.02 | 1.45
HPK47924 | R0.15 0.3 4 0.2 5 50 0.27 3° 0.5 9.61 091 | 1.10 | 142 | 2.06 | 5.15
HPK47925 | R0.15 0.3 4 0.2 5 50 0.27 5° 0.5 10.14 0.73 | 0.80 | 0.89 | 1.02 | 145
HPK47926 | RO.15 | 0.3 4 0.2 7 50 0.27 3° 0.5 8.39 0.91 | 1.10 | 142 | 2.06 | 7.15
HPK47927 | RO.15 0.3 4 0.2 7 50 0.27 5° 0.5 8.99 0.73 | 0.80 | 0.89 | 1.02 | 145
HPK47004 | RO.2 0.4 4 0.3 3 50 0.37 | 0.5° 0.7 10.73 3.07 | 3.17 | 3.28 | 3.40 | 3.66
HPK47928 | RO.2 0.4 4 0.3 3 50 0.37 1° 0.7 10.81 292 | 3.09 | 3.20 | 3.31 | 3.56
HPK47929 | R0.2 0.4 4 0.3 3 50 0.37 | 1.5° 0.7 10.90 1.81 | 3.01 | 3.12 | 3.23 | 347
HPK47930 | RO.2 0.4 4 0.3 3 50 0.37 2° 0.7 10.98 144 | 2.06 | 3.03 | 3.14 | 3.38
HPK47931 | R0.2 0.4 4 0.3 4 50 0.37 | 0.5° 0.7 9.76 4.07 | 421 | 435 | 451 | 4.86
HPK47932 | R0.2 0.4 4 0.3 4 50 0.37 1° 0.7 9.86 292 | 409 | 424 | 439 | 473
HPK47933 | R0.2 0.4 4 0.3 4 50 0.37 1.5° 0.7 9.96 1.81 | 342 | 412 | 426 | 459
HPK47934 | R0.2 0.4 4 0.3 4 50 0.37 2° 0.7 10.06 144 | 206 | 392 | 414 | 446
HPK47935 | R0.2 0.4 4 0.3 5 50 0.37 3° 0.7 9.52 1.14 | 138 | 1.77 | 2.56 | 5.19
HPK47936 | R0.2 0.4 4 0.3 5 50 0.37 5° 0.7 10.04 095 | 1.04 | 1.16 | 1.32 | 1.87
HPK47937 | R0.2 0.4 4 0.3 6 50 0.37 | 0.5° 0.7 8.26 6.07 | 6.28 | 6.50 | 6.74 | 7.27
HPK47938 | R0.2 0.4 4 0.3 6 50 0.37 1° 0.7 8.37 292 | 6.09 631 | 654 | 7.05
HPK47939 | R0.2 0.4 4 0.3 6 50 0.37 1.5° 0.7 8.49 1.81 | 342 | 6.12 | 6.34 | 6.84
HPK47940 | R0.2 0.4 4 0.3 6 50 0.37 2° 0.7 8.61 144 | 206 | 392 | 6.14 | 6.62
HPK47941 | R0.2 0.4 4 0.3 7 50 0.37 3° 0.7 8.30 114 | 138 | 1.77 | 256 | 7.19
HPK47942 | RO.2 0.4 4 0.3 7 50 0.37 5° 0.7 8.88 095 | 1.04 | 1.16 | 1.32 | 1.87
HPK47005 | R0.25 0.5 4 0.35 4 50 045 | 0.5° 0.85 9.67 412 | 425 | 440 | 455 | 490
HPK47943 | R0.25 0.5 4 0.35 4 50 0.45 1° 0.85 9.76 401 | 414 | 428 | 443 | 477
HPK47944 | R0.25 0.5 4 0.35 4 50 0.45 1.5° 0.85 9.86 258 | 403 | 417 | 432 | 465
HPK47945 | R0.25 0 5 4 0.35 4 50 0.45 2° 0.85 9.96 2.00 | 2.88 | 4.05 | 4.20 | 452
HPK47946 | R0.25 4 0.35 5 045 | 0.5° 0.85 8.85 512 | 529 | 547 | 566 | 6.10
Radius Mill Dia. Shank Dia. NEXT PAGE D
Tolerance (mm) Tolerance (mm) Tolerance
up toR3 +0.001~-0.005 up to R6 0~-0.010
over R3 \ +0.003~-0.007 over R6 0~-0.012 *Shank D|a >06: h5
© : Excellent O:Good
1SO ] ']
D@ﬁﬂf& Non-alloy steel Low alloy steel H'%?lgl{%fgtg};el' Stainless steel Grey cast iron Nodli‘rlgr el | Wllese e
VDI3323 1 2 5 6 9 10 1.1 12 0 13 141 15 16 17 19 20
HRc 13 2 10 38 15 35 5 23 10 10 26 21
HB 125 190 250 300 180 350 200 325 200 240 180 180 260 160 250 130 230
Recommended O © O
IS0 ! ! H |
Dgﬂs{::tﬁgt?clm wﬁl)lijrgml:arﬁgy Nurr:lr\u;n—cast Co;?éerandCogprngloys N'l:\>/|na thgﬁ;aglc Heat Resistant Super Alloys Titanium --
VDI3323 21 22 23 27 29 31 32 34 3 37 381 382 391 392 393 40 4
HRc 30 38 4549 5055 56-60 61-65 6670 42 55
HB 60 100 75 9 110 90 100 200 280 250 350 320 400Rm 1050Rm 421469 481560 57-654 670-739 40 550
Recommended © © )] ©
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» Improvement of tool life by applying new coating
» Application of tight tolerances for precision machining
» Highly Accurate Fine-Finishing End Mill For High-Hardened Steel (HRc40-60)
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C-COATED SOLID CARBIDE END MILLS SERIES
2 FLUTE BALL NOSE for RIB PROCESSING with TAPER NECK  puanstanc m

» Improvement of tool life by applying new coating
» Application of tight tolerances for precision machining
» Highly Accurate Fine-Finishing End Mill For High-Hardened Steel (HRc40-60)
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Maximum reach length
according to draft angle

Interfereng,
e
Angle )

~Ande ()

R0.05~R3

Radiusoff Mill | Shank |Length Below
Ball Nose|Diameter|Diameter| of Cut
R D1 D2 L1 Ls

R3.5~R6

Length
Shank

Overall | Neck
Length Diameter
Ds

Neck

Taper
Angle(°)

o

araIIeI Interference
Angle (°)

Under Ned
[
Length
La

Unit : mm

Maximum reach lengths
according to draft angle
0.5° 1° 15° 2 3°
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Maximum reach length
according to draft angle

Interferenc,
e
Angle )

Ange ()

R0.05~R3

Radiusof| Mill | Shank |Length
Ball Nose |Diameter|Diameter| of Cut

R3.5~R6

Length

Overall | Neck
Length Diameter
Ds

Neck
Taper

arallel |Interference

Under Neck
P
Length

La

Unit : mm

Maximum reach lengths
according to draft angle
0.5° 1" 15 2 3°

HPK47947 | R0.25 0.5 4 0.35 5 50 0.45 1° 0.85 8.96 431 | 5.14 | 532 | 551 | 593
HPK47948 | R0.25 0.5 4 0.35 5 50 0.45 1.5° 0.85 9.06 258 | 491 | 517 | 535 | 5.77
HPK47949 | R0.25 0.5 4 0.35 5 50 0.45 2° 0.85 9.18 2.00 | 2.88 | 5.02 | 5.20 | 5.60
HPK47006 | RO.3 0.6 4 0.45 4 50 0.55 0.5° 1.05 9.61 412 | 425 | 440 | 455 | 490
HPK47950 | RO.3 0.6 4 0.45 4 50 0.55 1° 1.05 9.70 4.02 | 415 | 429 | 444 | 478
HPK47951 | R0.3 0.6 4 0.45 4 50 0.55 1.5° 1.05 9.79 2.86 | 405 | 418 | 433 | 4.66
HPK47952 | R0.3 0.6 4 0.45 4 50 0.55 3° 1.05 10.08 1.77 | 214 | 2.75 | 398 | 430
HPK47953 | R0.3 0.6 4 0.45 5 50 0.55 0.5° 1.05 8.78 5.12 | 529 | 547 | 5.66 | 6.10
HPK47954 | RO.3 0.6 4 0.45 5 50 0.55 1° 1.05 8.88 466 | 515 | 533 | 552 | 5.94
HPK47955 | R0.3 0.6 4 0.45 5 50 0.55 1.5° 1.05 8.98 2.86 | 501 | 518 | 537 | 5.78
HPK47956 | R0.3 0.6 4 0.45 5 50 0.55 2° 1.05 9.09 225 | 323 | 504 | 522 | 5.62
HPK47957 | R0.3 0.6 4 0.45 5 50 0.55 3° 1.05 9.31 1.77 | 214 | 2.75 | 3.98 | 5.30
HPK47958 | R0.3 0.6 4 0.45 5 50 0.55 5° 1.05 9.79 145 | 159 | 1.78 | 2.02 | 2.88
HPK47959 | R0.3 0.6 4 0.45 6 50 0.55 0.5° 1.05 8.08 6.12 | 632 | 654 | 6.78 | 7.30
HPK47960 | RO.3 0.6 4 0.45 6 50 0.55 1° 1.05 8.19 466 | 6.15 | 6.36 | 6.59 | 7.10
HPK47961 | R0.3 0.6 4 0.45 6 50 0.55 1.5° 1.05 8.30 286 | 541 | 6.18 | 6.41 | 6.90
HPK47962 | RO.3 0.6 4 0.45 6 50 0.55 2° 1.05 8.41 225|323 | 601 | 6.22 | 6.70
HPK47963 | R0.3 0.6 4 0.45 7 50 0.55 3° 1.05 8.08 1.77 | 214 | 2.75 | 3.98 | 7.30
HPK47964 | R0.3 0.6 4 0.45 7 50 0.55 5° 1.05 8.63 145 | 159 | 1.78 | 2.02 | 2.88
HPK47965 | R0.3 0.6 4 0.45 8 50 0.55 0.5° 1.05 6.97 8.12 | 839 | 8.69 | 9.00 | 9.71
HPK47966 | RO.3 0.6 4 0.45 8 50 0.55 1° 1.05 7.08 466 | 8.15 | 844 | 8.74 | 943
HPK47967 | R0.3 0.6 4 0.45 8 50 0.55 1.5° 1.05 7.20 286 | 541 | 8.18 | 848 | 9.14
HPK47968 | R0.3 0.6 4 0.45 8 50 0.55 2° 1.05 7.32 225|323 | 6.16 | 822 | 8.86
HPK47008 | R0.4 0.8 4 0.6 8 60 0.75 0.5° 1.4 6.78 8.13 | 840 | 8.69 | 9.00 | 9.70
HPK47969 | R0.4 0 8 4 0 6 8 60 0.75 1° 1 4 6.89 5.26 | 8.17 | 845 | 875 | 943
HPK47970 | R0.4 4 8 0.75 1.5° 7.01 333 | 6.26 | 821 | 850 | 9.16
Tolerance (mm) Tolerance (mm) ToIerance
up toR3 +0.001~-0.005 up to R6 0~-0.010
over R3 \ +0.003~-0.007 over R6 \ 0~-0.012 * Shank Dla >06: h5
© : Excellent O : Good
1SO [ ™M
Dysﬁgt?clm Non-alloy steel Low alloy steel Hi%t:]gl{g}é?gtggel, Stainless steel Grey cast iron N°dli'r|gr cast Ma"eﬁg:_? cast
VDI3323 1 2 3 4 5 6 7 8 9 0 111 M2 12 13 141 15 16 17 18 19 20
HRc 13 25 28 32 10 29 32 38 15 35 44 15 23 10 10 26 3 25 21
HB 125 190 250 270 300 180 275 300 350 200 325 409 200 240 180 180 260 160 250 130 230
Recommended O O © O ©

1O Sy V—
Material ~ Aluminum-  Aluminum-cast, rand Aloys Non Metallic Heat Resistant Super Alloys Titanium

o
Description wrought alloy alloyed ronze /Brass) ©  Materials Alloys _--

VDI3323 21 2 23 24 25 26 27 28 29 30 3 32 33 34 3 36 37 381 | 382 | 39.1 | 39.2 | 39.3 40 4

HRc 15 30 25 38 34 45-49 50-55 56-60 61-65 66-70 42 55
HB 60 100 75 9 130 110 90 100 200 280 250 350 320 400Rm 1050 Rm 421469 481-560 577-654 670-739 400 550
Recommended © © © ©

44 %G YG-1CO,, LTD. - Phone: +82-32-526-0909, www.yg1.solutions E-mail: yg1@yg1.solutions

- Phone: +82-32-526-0909, www.yg1.solutions E-mail: yg1@yg1.solutions

Shank Angle(°) Angle (°)
D2 L1 P
HPK47971 | R0.4 0.8 4 0.6 8 60 0.75 2° 1.4 7.12 269 | 3.83 | 7.26 | 8.26 | 8.89
HPK47972 | R0.4 0.8 4 0.6 12 60 0.75 | 0.5° 1.4 5.28 12.13 1 12.54 1298 | 13.45 | 14.51
HPK47973 | R0.4 0.8 4 0.6 12 60 0.75 1° 1.4 5.38 5.26 |12.17 112.59|13.05 | 14.08
HPK47974 | R0.4 0.8 4 0.6 12 60 0.75 1.5° 1.4 5.50 333 | 6.26 |12.21|12.65|13.65
HPK47975 | R0.4 0.8 4 0.6 12 60 0.75 2° 1.4 5.61 2,69 | 3.83 | 7.26 | 12.26 | 13.22
HPK47010 | R0O.5 1.0 4 0.75 6 60 0.95 | 0.5° 2.75 7.71 6.17 | 6.37 | 6.58 | 6.81 | 7.32
HPK47976 | R0.5 1.0 4 0.75 6 60 0.95 1° 2.75 7.78 6.06 | 6.26 | 646 | 6.69 | 7.19
HPK47977 | R0O.5 1.0 4 0.75 6 60 0.95 1.5° 2.75 7.85 531 | 6.14 | 635 | 6.57 | 7.06
HPK47978 | R0.5 1.0 4 0.75 8 60 0.95 | 0.5° 2.75 6.57 8.17 | 844 | 873 | 9.03 | 9.73
HPK47979 | R0.5 1.0 4 0.75 8 60 0.95 1° 2.75 6.66 7.86 | 826 | 854 | 884 | 9.51
HPK47980 | R0.5 1.0 4 0.75 8 60 0.95 1.5° 2.75 6.75 5.31 | 807 H 835 | 8.64 | 9.30
HPK47981 | R0.5 1.0 4 0.75 8 60 0.95 2° 2.75 6.84 445 | 643 | 8.16 | 844 | 9.09
HPK47982 | R0.5 1.0 4 0.75 10 60 0.95 | 0.5° 2.75 5.73 10.17 1 10.51|10.87 | 11.26 | 12.13
HPK47983 | R0.5 1.0 4 0.75 10 60 0.95 1° 2.75 5.82 7.86 | 10.26 | 10.61|10.99 | 11.84
HPK47984 | R0.5 1.0 4 0.75 10 60 0.95 1.5° 2.75 5.91 5.31 110.00|10.35/10.72 | 11.55
HPK47985 | R0.5 1.0 4 0.75 10 60 0.95 2° 2.75 6.01 445 | 643 1 10.09|10.44 | 11.25
HPK47986 | R0.5 1.0 4 0.75 10 60 0.95 3° 2.75 6.22 3.77 | 459 | 595 | 8.67 |10.66
HPK47987 | R0.5 1.0 4 0.75 12 60 0.95 | 0.5° 2.75 5.08 12.17 112,58 | 13.02 | 13.48 | 14.54
HPK47988 | R0.5 1.0 4 0.75 12 60 0.95 1° 2.75 5.17 7.86 | 12.2612.68|13.14 | 14.16
HPK47989 | R0.5 1.0 4 0.75 12 60 0.95 1.5° 2.75 5.26 5.31 [10.1112.35|12.79 | 13.79
HPK47990 | R0.5 1.0 4 0.75 16 60 0.95 | 0.5° 2.75 413 16.17 116.7217.30|17.93 | 19.35
HPK47991 | R0.5 1.0 4 0.75 16 60 0.95 1° 2.75 4.22 7.86 | 16.26 | 16.83 | 17.44 | 18.81
HPK47992 | R0.5 1.0 4 0.75 16 60 0.95 1.5° 2.75 4.31 5.31 [10.1116.35|16.94 | 18.28
HPK47993 | R0.5 1.0 4 0.75 20 70 0.95 | 0.5° 2.75 349 20.17 | 20.86 | 21.59 | 22.38 | 24.16
HPK47994 | R0.5 1 0 4 0.75 20 70 0.95 1° 2.75 3.57 7.86 | 20.26 |20.97 | 21.74 | 23.46
HPK47995 | R0.5 4 0.75 0.95 1.5° 2.75 3.65 5.31 |10.1120.35|21.09 | 22.76
Tolerance (mm) Tolerance (mm) Tolerance
up toR3 +0.001~-0.005 up to R6 0~-0.010
over R3 \ +0.003~-0.007 over R6 \ 0~-0.012 *Shanlea >06 : h5
© : Excellent O:Good

S P M
D@ﬁﬂf& Non-alloy steel Low alloy steel Hi%h]gl{%?gtgg?el, Stainless steel Grey cast iron Nodli‘rlgr el | Wllese e
VDI3323 1 2 3 4 5 6 7 8 9 10 111 12 12 13 141 15 16 17 18 19 20

HRc 13 25 28 32 10 29 32 38 15 35 44 15 23 10 10 26 3 25 21

HB 125 190 250 270 300 180 275 300 350 200 325 409 200 240 180 180 260 160 250 130 230
Recommended @) ©) © ©) ©

1O L - TE—

Material  Aluminum-

Alumlnum—cast Copperand CopperAlloys Non Metallic : Titanium
Description wrought alloy allo y ;?I)Be gprg Materials | Hieat Resistant Super Alloys Alloys _--
VDI3323 21 22 23 25 27 29 30 31 32 33 34 35 36 37 381 382 391 392 393 40 41

HRc 15 30 25 38 34 4549 50-55 56-60 61-65 66-70 42 55
HB 60 100 75 90 130 110 90 100 200 280 250 350 320 400Rm 1050Rm 421469 481560 577-654 670-739 400 550
Recommended © © © ©
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» Improvement of tool life by applying new coating
» Application of tight tolerances for precision machining
» Highly Accurate Fine-Finishing End Mill For High-Hardened Steel (HRc40-60)
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C-COATED SOLID CARBIDE END MILLS SERIES
2 FLUTE BALL NOSE for RIB PROCESSING with TAPER NECK  puanstanc m

» Improvement of tool life by applying new coating
» Application of tight tolerances for precision machining
» Highly Accurate Fine-Finishing End Mill For High-Hardened Steel (HRc40-60)

~¢ |Dps /R

PREMIUM SOLID CARBIDE END MILLS =
for HIGH HARDENED STEEL -

““ ;
+0.001 | +0.003 :
~-0.005 | ~-0.007 ey

L4

LL‘

L3

P.104-115

Maximum reach length
according to draft angle

Interfereng,
e
Angle )

~Ande ()

R0.05~R3

Radiusoff Mill | Shank |Length Below
Ball Nose|Diameter|Diameter| of Cut
R D1 D2 L1 Ls

R3.5~R6

Length
Shank

Overall | Neck
Length Diameter
Ds

Neck

Taper
Angle(°)

o

araIIeI Interference
Angle (°)

Under Ned
[
Length
La

Unit : mm

Maximum reach lengths
according to draft angle
0.5° 1° 15° 2 3°

HPK47996 | R0.5 1.0 4 0.75 20 70 0.95 2° 2.75 3.74 445 | 643 |12.36|20.44 | 22.06
HPK47997 | R0.5 1.0 4 0.75 20 70 0.95 3° 2.75 3.93 3.77 | 459 | 5.95 | 8.67 |20.66
HPK47998 | R0.5 1.0 4 0.75 25 70 0.95 | 0.5° 2.75 291 25.17 1 26.03 | 26.95|27.95| -
HPK47999 | R0.5 1.0 4 0.75 25 70 0.95 1° 2.75 2.99 7.86 | 25.26 | 26.15|27.11 -
HPK47801 | R0.5 1.0 4 0.75 25 70 095 | 1.5° 2.75 3.06 5.31 | 10.11|2535| 26.28 | 28.37
HPK47802 | R0.5 1.0 4 0.75 30 70 0.95 | 0.5° 2.75 250 [30.17(31.21 |32.31 | 33.51 -
HPK47803 | R0O.5 1.0 4 0.75 30 70 0.95 1° 2.75 2.57 7.86 | 30.26 31333249, -
HPK47804 | R0.5 1.0 4 0.75 30 70 0.95 | 1.5° 2.75 2.64 5.31 /10.11 3035|3147 | -
HPK47805 | R0.5 1.0 4 0.75 30 70 0.95 2° 2.75 2.71 445 | 643 1236|3044 | -
HPK47896 | R0.5 1.0 6 0.75 30 70 0.95 3° 2.75 426 3.77 | 459 | 595 | 8.67 |30.66
HPK47015| R0.75 | 1.5 4 1.1 10 60 145 | 0.5° 3.1 5.18 10.18 | 10.50 | 10.86 | 11.24 | 12.09
HPK47806 | R0.75 | 1.5 4 1.1 10 60 1.45 1° 3.1 5.27 8.31 | 10.26 | 10.61 | 10.98 | 11.81
HPK47807 | R0.75 1.5 4 1.1 10 60 1.45 1.5° 3.1 5.36 5.71 | 10.02/10.36|10.72| 11.53
HPK47808 | R0.75 | 1.5 4 1.1 10 60 1.45 2° 3.1 5.45 484 | 6.88 [10.11|10.46 | 11.25
HPK47809 | R0.75 | 1.5 4 1.1 15 60 145 | 0.5° 3.1 3.84 15.18|15.68 |16.22 | 16.80 | 18.10
HPK47810 | R0.75 | 1.5 4 1.1 15 60 1.45 1° 3.1 3.92 8.31 | 15.26|15.79 | 16.35 | 17.62
HPK47811 | R0.75 | 1.5 4 1.1 15 60 145 | 1.5° 3.1 4.01 5.71 | 10.66 |15.36| 1591 | 17.14
HPK47812 | R0.75 | 1.5 4 1.1 15 60 1.45 2° 3.1 4.10 484 | 6.88 |13.01|15.46 | 16.65
HPK47813 | R0.75 | 1.5 4 1.1 20 70 145 | 0.5° 3.1 3.05 |20.18|20.85|21.58|22.36  24.11
HPK47814 | R0.75 | 1.5 4 1.1 20 70 1.45 1° 3.1 3.12 8.31 | 20.26 | 20.97 | 21.73 | 23.43
HPK47815| R0.75 | 1.5 4 1.1 20 70 145 | 1.5° 3.1 3.20 5.71 | 10.66 | 20.36 | 21.09 | 22.74
HPK47816 | R0.75 | 1.5 4 1.1 20 70 1.45 2° 3.1 3.28 484 | 6.88 | 13.01 20.46 | 22.06
HPK47817 | R0.75 | 1.5 4 1.1 25 70 145 | 0.5° 3.1 2,53 ]25.18|26.03(26.94(27.92| -
HPK47818 | R0.75 | 1.5 4 1.1 25 70 1.45 1° 3.1 2.59 8.31 | 25.2626.15|27.10 | -
HPK47819 | R0.75 1 5 4 1.1 30 70 145 | 0.5° 3 1 2.16 |30.1831.20 |32.30|33.48| -
HPK47820 | R0.75 4 1.1 1.45 1° 2.22 8.31 |30.26 |31.33 /3248 | -
Radius Mill Dia. Shank Dia. NEXT PAGE D
Tolerance (mm) Tolerance (mm) ToIerance
up toR3 +0.001~-0.005 up to R6 0~-0.010
over R3 \ +0.003~-0.007 over R6 0~-0.012 *Shank D|a >06: h5
© : Excellent O : Good
ISO . M
Dysﬁgt?clm Non-alloy steel Low alloy steel HI%trl]gI{g)é?gt:}gel, Stainless steel Grey cast iron N°dli'r|gr cast Ma"eﬁg:_? cast
VDI3323 1 2 5 6 9 10 111 12 13 141 15 16 17 18 19 20
HRc 13 32 10 38 15 35 15 23 10 10 26 3 25 21
HB 125 190 250 300 180 350 200 325 409 200 240 180 180 260 160 250 130 230
Recommended O © O
150 ; ] ! I
D Wy T 2st Btar” Ndra®  Hoal Resistant SuperAloys T s, M
VDI3323 21 22 23 24 26 27 28 29 31 32 34 36 37 38.1 382 391 39.2 393 40 41
HRc 15 30 38 34 45-49 | 50-55  56-60 61-65 66-70 42 55
HB 60 100 75 90 10 90 100 200 280 250 350 320 400Rm 1050Rm 421469 481-560 577-654 670-739 400 550
Recommended © © © ©
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L3

P.104-115

Maximum reach length
according to draft angle

Interferenc,
e
Angle )

Ange ()

R0.05~R3

Radiusof| Mill | Shank |Length
Ball Nose |Diameter|Diameter| of Cut

R3.5~R6

Length

Overall | Neck
Length Diameter
Ds

Neck
Taper

arallel |Interference

Under Neck
P
Length

La

Unit : mm

Maximum reach lengths
according to draft angle
0.5° 1" 15 2 3°

Shank Angle(°) Angle (°)
D2 L1 P
HPK47020 | R1.0 2.0 4 1.5 12 60 195 | 0.5° 35 3.93 12.18 112,57 |12.99 | 13.44 | 14.45
HPK47821 | R1.0 2.0 4 1.5 12 60 1.95 1° 35 4.01 8.86 | 12.2712.68 13.12 | 14.10
HPK47822 | R1.0 2.0 4 1.5 12 60 195 | 1.5° 35 4.09 6.18 |11.36|12.37 12.80 | 13.76
HPK47823 | R1.0 2.0 4 1.5 12 60 1.95 2° 35 417 529 | 743 [12.07|12.48 |13.41
HPK47824 | R1.0 2.0 4 1.5 16 60 195 | 0.5° 35 3.11 16.18 | 16.71|17.28 | 17.89 | 19.26
HPK47825 | R1.0 2.0 4 1.5 16 60 1.95 1° 35 3.18 8.86 | 16.27 | 16.83 | 17.42 | 18.75
HPK47826 | R1.0 2.0 4 1.5 16 60 195 | 1.5° 35 3.25 6.18 | 11.36|16.37 | 16.95 | 18.24
HPK47827 | R1.0 2.0 4 1.5 16 60 1.95 2° 35 333 529 | 743 [13.86|16.48 | 17.74
HPK47828 | R1.0 2.0 4 1.5 20 70 195 | 0.5° 35 2,57 120.18/20.85 21.57 2234 | -
HPK47829 | R1.0 2.0 4 1.5 20 70 1.95 1° 35 2.63 8.86 | 20.27 |20.97 | 21.72| -
HPK47830 | R1.0 2.0 4 1.5 20 70 195 | 1.5° 35 2.70 6.18 | 11.3620.37 | 21.10| -
HPK47831 | R1.0 2.0 4 1.5 20 70 1.95 2° 35 2.77 529 | 743 | 13.86|2048 | -
HPK47832 | R1.0 2.0 4 1.5 25 70 195 | 0.5° 35 2.11 25.18|26.02 2693|2790 | -
HPK47833 | R1.0 2.0 4 1.5 25 70 1.95 1° 35 2.17 8.86 | 25.27 | 26.15|27.09| -
HPK47834 | R1.0 2.0 4 1.5 25 70 195 | 1.5° 35 2.23 6.18 | 11.3625.37 12629 | -
HPK47835 | R1.0 2.0 4 1.5 30 70 195 | 0.5° 35 1.79 30.18|31.2032.29| - -
HPK47836 | R1.0 2.0 4 1.5 30 70 1.95 1° 35 1.84 8.86 |30.27|31.33| - -
HPK47837 | R1.0 2.0 4 1.5 35 80 1.95 | 0.5° 35 1.56 |35.18|36.37 |37.65| - -
HPK47838 | R1.0 2.0 4 1.5 40 80 195 | 0.5° 35 1.38 140.18|41.55| - - -
HPK47839 | R1.0 2.0 4 1.5 50 90 195 | 0.5° 35 112 | 50.18|51.89| - - -
HPK47840 | R1.0 2.0 6 1.5 25 70 1.95 2° 35 3.98 529 | 7.43 | 13.86|25.48 |27.47
HPK47841 | R1.0 2.0 6 1.5 30 70 195 | 1.5° 35 337 6.18 | 11.36|30.37 | 31.48 | 33.95
HPK47842 | R1.0 2.0 6 1.5 30 70 1.95 2° 35 3.46 529 | 7.43 | 13.86|30.48 | 32.87
HPK47843 | R1.0 2.0 6 1.5 35 80 1.95 1° 35 2.90 8.86 | 35.27 |36.51 |37.84| -
HPK47844 | R1.0 2 0 6 1 5 35 80 195 | 1.5° 3 5 2.98 6.18 | 11.3635.37 |36.66 | -
HPK47845 | R1.0 6 1.95 1° 2.59 8.86 |40.27 |41.69 43.22| -
Tolerance (mm) Tolerance (mm) Tolerance
up toR3 +0.001~-0.005 up to R6 0~-0.010
over R3 \ +0.003~-0.007 over R6 0~-0.012 *Shank D|a >06: h5
© : Excellent O:Good

ISO M
D@ﬁﬂf& Non-alloy steel Low alloy steel Hi%h]gl{%?gtgg?el, Stainless steel Grey cast iron Nodli‘rlgr el | Wllese e
VDI 3323 1 2 5 6 9 10 1.1 12 13 14.1 15 16 17 18 19 20

HRc 13 32 10 38 15 35 15 23 10 10 26 3 25 21

HB 125 190 250 300 180 350 200 325 200 240 180 180 260 160 250 130 230

1SO Y
Dgﬂs{::tﬁgt?clm W;‘]}(I)t:jr&i]r%lgﬁgy Nurr:lr\u;n—cast Co;?éerandCogprngloys N'l:\>/|na thgﬁ;aglc Heat Resistant Super Alloys Titanium --

27

VDI3323 21 22 29 31 32 34 36 37 381 [ 382 | 39.1 | 39.2 | 39.3 40 41
HRc 30 38 45-49 ' 50-55  56-60 61-65 66-70 42 55
HB 60 100 0 110 200 280 250 350 320 400Rm 1050Rm 421469 481-560 577-654 670-739 400 550

Recommended © © © ©
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» Improvement of tool life by applying new coating
» Application of tight tolerances for precision machining
» Highly Accurate Fine-Finishing End Mill For High-Hardened Steel (HRc40-60)
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C-COATED SOLID CARBIDE END MILLS SERIES
2 FLUTE BALL NOSE for RIB PROCESSING with TAPER NECK  puanstanc m

» Improvement of tool life by applying new coating
» Application of tight tolerances for precision machining
» Highly Accurate Fine-Finishing End Mill For High-Hardened Steel (HRc40-60)
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PREMIUM SOLID CARBIDE END MILLS =
for HIGH HARDENED STEEL -

““ ;
+0.001 | +0.003 :
~-0.005 | ~-0.007 ey

LL‘

L4

L3

Maximum reach length
according to draft angle

Interfereng,
e
Angle )

~Ande ()

—— ‘“—[‘/’XE "

L3

Maximum reach length
according to draft angle

Interferenc,
e
Angle )

Ange ()

P.104-115
RO.05~R3  R3.5~R6 Unit : mm
Radiusoff Mill | Shank |Length A Overall | Neck Neck Maximum reach lengths
Ball Nose| Diameter|Diameter| of Cut | SElOW Length |Diameter Taper | Parallel interference according to draft angle
Shank Angle(’)| Length | Angle(°)
R D1 D2 L Ls L2 Ds 0° La 0.5° 1° 1.5° 2° 3°
HPK47846 | R1.0 2.0 6 1.5 40 80 1.95 | 1.5° 35 2.66 6.18 | 11.36 |40.37|41.85| -
HPK47847 | R1.0 2.0 6 1.5 40 80 1.95 2° 35 2.74 529 | 743 |13.86|40.48 | -
HPK47848 | R1.0 2.0 6 1.5 50 90 1.95 1° 35 2.14 8.86 | 50.27 |52.05|53.97 | -
HPK47849 | R1.0 2.0 6 1.5 50 90 1.95 | 1.5° 35 2.20 6.18 | 11.36 | 50.37 | 52.22 | -
HPK47850 | R1.0 2.0 6 1.5 50 90 1.95 2° 35 2.27 529 | 743 |13.86|5048 | -
HPK47030 | R1.5 3.0 6 2.5 15 70 2.85 | 0.5° 45 4,51 15.39| 15.87 | 16.39| 16.95 | 18.21
HPK47851 | R1.5 3.0 6 25 15 70 2.85 1° 45 459 |15.04|15.51|16.01|16.56 |17.78
HPK47852 | R1.5 3.0 6 2.5 15 70 285 | 1.5° 45 467 |1030|15.14|15.64|16.17 | 17.35
HPK47853 | R1.5 3.0 6 25 15 70 2.85 2° 45 4,76 8.36 | 11.7915.26| 15.77 | 16.93
HPK47854 | R1.5 3.0 6 2.5 20 70 285 | 0.5° 45 3.60 |20.39|21.05|21.75|22.51 | 24.22
HPK47855 | R1.5 3.0 6 25 20 70 2.85 1° 45 3.67 16.09 | 20.51|21.19| 21.93 | 23.59
HPK47856 | R1.5 3.0 6 2.5 20 70 285 | 1.5° 45 3.75 10.30| 19.09 | 20.64 | 21.35 | 22.96
HPK47857 | R1.5 3.0 6 25 20 70 2.85 2° 45 3.84 8.36 | 11.7920.08 | 20.77 | 22.33
HPK47858 | R1.5 3.0 6 2.5 25 70 2.85 | 0.5° 45 299 |25.39|26.22 27.12|28.08| -
HPK47859 | R1.5 3.0 6 25 25 70 2.85 1° 45 3.06 |16.09|25.51|26.38|27.31|29.40
HPK47860 | R1.5 3.0 6 2.5 25 70 285 | 1.5° 45 3.14 |10.30|19.09 | 25.64 | 26.54 | 28.57
HPK47861 | R1.5 3.0 6 25 30 70 2.85 | 0.5° 45 256 30.39/31.40 3248|3364 -
HPK47862 | R1.5 3.0 6 2.5 30 70 2.85 1° 45 2.63 16.09 | 30.51 |1 31.56|32.68 | -
HPK47863 | R1.5 3.0 6 25 30 70 285 | 1.5° 45 269 |10.30/19.09 30.64|31.73| -
HPK47864 | R1.5 3.0 6 2.5 30 70 2.85 2° 45 2.77 8.36 | 11.7922.08|30.77 | -
HPK47865 | R1.5 3.0 6 25 40 80 2.85 | 0.5° 4.5 1.99 4039|41.75|43.20| - -
HPK47866 | R1.5 3.0 6 2.5 40 80 2.85 1° 45 2.04 |16.09|40.51 41.92 4343 -
HPK47867 | R1.5 3.0 6 25 40 80 285 | 1.5° 45 2.10 | 10.30|19.09 |40.64 | 42.10| -
HPK47868 | R1.5 3.0 6 2.5 50 90 2.85 | 0.5° 45 1.62 |5039|52.09|53.92| - -
HPK47869 | R1.5 3.0 6 25 50 90 2.85 1° 45 1.67 16.09|50.51|52.28| - -
HPK47870 | R1.5 3.0 6 2.5 50 90 285 | 1.5° 45 1.72 10.30| 19.09 | 50.64 | - -
Tolerance (mm) Tolerance (mm) Tolerance
up to R3 | +0.001~-0.005 | 0~-0.010 ‘ h4
over R3 | +0.003~-0.007 | * Shank Dia.>@6 : h5
© : Excellent O : Good
SO I M
Dysi'}?&?én Non-alloy steel Low alloy steel Hi%f:]gl{g}é?gtggel, Stainless steel Grey cast iron Nw%’rm Malleiabll_tle cast
VDI3323 1 2 3 4 5 6 7 8 9 0 1M1 12 12 13 141 15 16 17 18 19 20
HRc 13 25 28 32 10 29 32 38 15 35 | 44 15 23 10 10 26 3 25 21
HB 125 190 250 270 300 180 275 300 350 200 325 409 200 240 180 180 260 160 250 130 230
Recommended O O © O ©

1S O - T

Material ~ Aluminum-  Aluminum-cast, rand Aloys Non Metallic Heat Resistant Super Alloys Titanium

Description wrought alloy alloyed ronze /Brass) ©  Materials Alloys _--

VDI3323 21 2 23 24 25 26 27 28 29 30 3 32 33 34 3 36 37 381 | 382 | 39.1 | 39.2 | 39.3 40 4

HRc 15 30 25 38 34 45-49 50-55 56-60 61-65 66-70 42 55
HB 60 100 75 9 130 110 90 100 200 280 250 350 320 400Rm 1050 Rm 421469 481-560 577-654 670-739 400 550
Recommended © © © ©
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DL ...
30° | 256505 | 6007 Coating P.104-115
RO.05~R3  R3.5~R6 Unit : mm
Radiusof| Mill | Shank |Length L Overall | Neck Neck Maximum reach lengths
Ball Nose| Diameter|Diameter| of Cut | SEIOW Length |Diameter Taper | Parallel interference according to draft angle
Shank Angle()| Length | Angle(°)
R Dn D2 L Ls L2 Ds & La 0.5° 1° 1.5° 2° 3°
HPK47040 | R2.0 4.0 6 3 20 80 3.85 1° 5 272 |16.59|20.51|21.1821.90| -
HPK47871 | R2.0 4.0 6 3 30 80 3.85 1° 5 1.89 16.59|30.51 |31.54| - =
HPK47872 | R2.0 4.0 6 3 40 80 3.85 1° 5 1.44 16.59 | 40.51 - - -
HPK47873 | R2.0 4.0 6 3 50 90 3.85 1° 5 1.17 16.59 | 50.51 = = =
HPK47874 | R2.0 4.0 6 3 61.1 110 3.85 1° 5 0.96 16.59 - - - -
HPK47897 | R2.5 5.0 8 10 30 80 4.85 1° 13 2.66 30.07 | 31.03 | 32.06 | 33.17 =
HPK47898 | R2.5 5.0 8 10 40 90 4.85 1° 13 2.06 |32.09|41.03 4242 4392| -
HPK47899 | R2.5 5.0 8 10 60 110 | 4.85 1° 13 142 |32.09/61.03| - - -
HPK47702 | R2.5 5.0 8 10 74 150 | 475 | 1.5° 13 1.20 2541 | 48.31 - - -
HPK47701 | R2.5 5.0 8 10 90 140 | 4.85 1° 13 097 [3209| - - = =
HPK47703 | R2.5 5.0 8 10 100 150 | 4.85 | 0.5° 13 0.85 |10064| - - - -
HPK47704 | R3.0 6.0 8 12 30 80 5.85 1° 15 1.91 30.19 1 31.14 | 32.15 = =
HPK47705 | R3.0 6.0 8 12 40 920 5.85 1° 15 1.45 35.59 141.14 - - -
HPK47706 | R3.0 6.0 8 12 45 95 5.85 1° 15 1.30 3559 46.14| - = =
HPK47707 | R3.0 6.0 8 12 50 100 5.85 1° 15 1.18 35595114 - - -
HPK47708 | R3.0 6.0 8 12 120 | 200 585 | 0.5° 15 0.49 = = = = =
HPK47709 | R3.0 6.0 10 12 30 80 5.85 3° 15 3.60 | 19.11|23.14|29.84|30.99 | 33.27
HPK47710 | R3.0 6.0 10 12 50 100 585 | 1.5° 15 2.23 2529 147.58 | 51.61|53.43 =
HPK47711 | R3.0 6.0 10 12 60 110 5.85 1° 15 1.85 3559161.14|63.24| - -
HPK47712 | R3.0 6.0 10 12 70 120 5.85 1° 15 1.61 3559(71.14|73.60| - =
HPK47713 | R3.0 6.0 10 12 80 130 5.85 1° 15 1.42 3559/81.14| - - -
HPK47714 | R3.0 6.0 10 12 96 200 575 | 1.5° 15 1.23 28.16 | 53.31 = = =
HPK47715 | R3.0 6.0 10 12 120 | 200 5.85 1° 15 0.97 35.59 - - - -
HPK47070 | R3.5 7.0 10 14 40 90 6.70 3° 17 225 |23.13/28.03|36.20|40.94 | -
HPK47875 | R3.5 7.0 10 14 45 95 6.70 1° 17 1.87 45.09 | 46.54 | 48.09 | - -
HPK47876 | R3.5 7.0 10 14 60 110 | 6.70 | 1.5° 17 147 |32.34|60.04 - - -
Tolerance (mm) Tolerance (mm) Tolerance
up to R3 | +0.001~-0.005 | 0~-0.010 h4
over R3 | +0.003~-0.007 | * Shank Dia.>06 : h5
© : Excellent O:Good
SO I ——— M
D@ﬁﬂf& Non-alloy steel Low alloy steel Hi%f:]gl{%?gtg};el, Stainless steel Grey cast iron Nodli‘rlgr el | Wllese e
VDI3323 1 2 3 4 5 6 7 8 9 0 114 M2 12 13 141 15 16 17 18 19 20
HRc 13 | 25 28 32 10 29 32 3 15 35 44 15 23 10 10 26 3 25 21
HB 125 190 250 270 300 180 275 300 350 200 325 409 200 240 180 180 260 160 250 130 = 230
Recommended O O © O ©

1O L - TE—

Material ~ Aluminum-  Aluminum-cast, ~ Copperand CopperAlloys Non Metallic : Titanium
Description wrought alloy alloyed fonze | Brass) | Materials Heat Resistant Super Alloys Alloys _--
VDI3323 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 381 382 391 392 393 40 41
HRc 15 30 25 38 34 45-49 | 50-55 56-60 61-65 66-70 42 55
HB 60 100 7 920 130 110 90 100 200 280 250 350 320 400Rm 1050 Rm 421469 481-560 577-654 670-739 400 550
Recommended © © © ©
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I PREMIUM SOLID CARBIDE END MILLS
for HIGH HARDENED STEEL

C-COATED SOLID CARBIDE END MILLS SEREs
2 FLUTE BALL NOSE for RIB PROCESSING with TAPER NECK  ruamshan« m

» Improvement of tool life by applying new coating
» Application of tight tolerances for precision machining
» Highly Accurate Fine-Finishing End Mill For High-Hardened Steel (HRc40-60)

~¢ D3 /R

-

Interfereng,
e
Angle )

~Ande ()

L3

L2

Maximum reach length
according to draft angle

kY
. R R 1
Y |.0001 |+0003 ¢ |
- | +0. +0. ;
30° | ~-0.005 ] ~-0.007 i) P104-115

RO.05~R3  R3.5~R6 Unit : mm

Radius of .MiII §hank Length Ibeer:g‘t: Overall .Neck 1"\la ?ekr U;::;”ka Interference Maximym reach lengths
Ball Nose | Diameter|Diameter| of Cut Shank Length |Diameter, Angle(?| Length | Angle () according to draft angle
R D1 La 0.5° 15°  2° 3

D2 L1 Ls L2 D3 6° 1°
HPK47080 RA4.0 8.0 10 14 35 95 7.70 3° 17 1.80 23.03|27.78 | 35.08 - -
HPK47877 | R4.0 8.0 10 14 50 110 7.70 1° 17 1.19 47.18 | 51.50 - - -
HPK47878 R4.0 8.0 10 14 50 110 7.70 1.5° 17 1.22 32.09|50.35 - - -
HPK47879 | R4.0 8.0 10 14 55 115 7.70 1° 17 1.08 47.18 | 56.50 - - -
HPK47880 RA4.0 8.0 10 14 60 120 7.70 1° 17 1.00 47.18 - - - -
HPK47881 | R4.0 8.0 10 14 70 130 7.70 1° 17 0.86 47.18 - - - -
HPK47882 | R4.0 8.0 10 14 120 200 7.70 | 0.5° 17 0.49 - - - - -
HPK47883 | R4.0 8.0 12 14 80 140 7.70 1° 17 1.43 47.18 | 81.50 - - -
HPK47884 R4.0 8.0 12 14 98 200 7.70 1.5° 17 1.22 32.09|60.17 - - -
HPK47885 | R4.0 8.0 12 14 120 200 7.70 1° 17 0.98 47.18 = = = =
HPK47100 | R5.0 10.0 12 18 35 105 | 9.70 3° 21 1.82 | 27.6333.28/35.83| - -
HPK47886  R5.0 10.0 12 18 55 125 9.70 1.5° 21 1.12 37.59|55.53 - - -
HPK47887 | R5.0 10.0 12 18 60 130 9.70 1° 21 1.01 54.18 | 61.71 - - -
HPK47888 | R5.0 10.0 12 18 65 135 9.70 1° 21 0.93 54.18 - - - -
HPK47889 R5.0 10.0 12 18 75 140 9.70 1° 21 0.81 54.18 - - - -
HPK47890 | R5.0 10.0 12 18 86 200 9.70 1° 21 0.71 54.18 - - - -
HPK47891  R5.0 10.0 12 18 120 200 9.70 | 0.5° 21 0.49 - - - - -
HPK47892 | R5.0 10.0 16 18 120 200 9.70 1.5° 21 1.47 37.59|70.17 - - -
HPK47120  R6.0 12.0 16 22 60 140 | 11.70 3° 25 2.08 32.23 | 38.78 | 49.69 | 60.86 -
HPK47893 | R6.0 12.0 16 22 80 160 | 11.70 | 1.5° 25 1.49 43.09 | 80.01 - - -
HPK47894 R6.0 12.0 16 22 106 200 | 11.70 | 1.5° 25 1.14 43.09  80.17 - - -
HPK47895 | R6.0 12.0 16 22 120 200 | 11.70 1° 25 0.99 61.18 - - - -
ENE- R
Tolerance (mm) Tolerance (mm) Tolerance
uptoR3 |  +0.001~-0.005 uptoR6 | 0~-0.010 \ h4
overR3 | +0.003~-0.007 overR6 | 0~-0.012 | *Shank Dia.>g6: h5

© : Excellent O : Good

1SO [ ™M
Material ~ High alloyed steel, . . Nodular cast  Malleable cast
Description Non-alloy steel Low alloy steel il enl s Stainless steel Grey cast iron o o
VDI 3323 1 2 3 4 5 6 7 8 9 10 1.1 1.2 12 13 14.1 15 16 17 18 19 20
HRc 13 25 28 32 10 29 32 38 15 35 44 15 23 10 10 26 3 25 21
HB 125 190 250 270 300 180 275 300 350 200 B25) 409 200 240 180 180 260 160 250 130 230
Recommended O O © O ©

ISO

Material ~ Aluminum-  Aluminum-cast, and Aloys Non Metallic : Titanium
Description wrought alloy alloyed ronze/Brass)  Materials | Heat Resistant Super Alloys Alloys _--
VDI3323 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 381 382 391 392 393 40 41

HRc 15 30 25 38 34 45-49 50-55 56-60 61-65 66-70 42 55
HB 60 100 75 9 130 110 90 100 200 280 250 350 320 400Rm 1050 Rm 421469 481-560 577-654 670-739 400 550
Recommended © © © ©
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C-COATED SOLID CARBIDE END MILLS SeRIES
2 FLUTE BALL NOSE with NECK ALt HPK46 |

» Improvement of tool life by applying new coating
» Application of tight tolerances for precision machining
» Highly Accurate Fine-Finishing End Mill For High-Hardened Steel (HRc40-60)

D3
| & ACTTISSTE
e — | 1wk

0

Interfereng,
e
Angle )

)
(B
|
Maximum reach length
according to draft angle

|
a “ “ a
. |+0.001 |+0.003 -
30° |~-0.005]~-0.007 G P.104-115

RO.5~R3  R3.5~R125 Unit : mm
Radi . Length .
adius of .M|II §hank Length Below Overall .Neck Interference Maximum reach lengths
BallNose | Diameter | Diameter | of Cut Shank Length | Diameter Andle (° according to draft angle
ngle (°)

R D1 D2 L1 Ls L2 Ds 0.5° 1° 1.5° 2 3
HPK46010 | RO.5 1.0 4 1 25 45 0.95 10.38 278 | 293 | 3.10 | 329 | 3.76
HPK46015 | R0.75 1.5 4 1.5 3.75 45 1.45 8.36 397 | 411 | 426 | 442 | 478
HPK46020 R1.0 2.0 6 2 5 45 1.95 9.05 526 | 545 | 564 | 586 | 6.33
HPK46025 | R1.25 2.5 6 2.5 6.25 45 24 7.69 6.65 | 6.89 | 7.13 | 740 | 8.00
HPK46030 | R1.5 3.0 6 3 7.5 45 2.85 6.40 804 | 832 | 862 | 895 | 9.67
HPK46035 | R1.75 3.5 6 35 8.75 45 3.35 5.22 933 | 9.66 | 10.01 | 10.38 | 11.23
HPK46040 | R2.0 4.0 6 4 10 45 3.85 4.08 1063 | 11.00 | 11.39 | 11.82 | 12.78
HPK46050 | R2.5 5.0 6 5 125 50 4.85 1.96 13.21 | 13.67 | 14.16 = =
HPK46060 | R3.0 6.0 6 6 15 50 5.85 0.00 - - - - -
HPK46080 | R4.0 8.0 8 8 20 60 7.7 0.00 = = = = =
HPK46100 | R5.0 10.0 10 10 25 70 9.7 0.00 - - - - -
HPK46120 | R6.0 12.0 12 12 30 75 11.7 0.00 = = = = =
HPK46140 | R7.0 14.0 14 14 28 110 13.7 0.00 - - - - -
HPK46160 | R8.0 16.0 16 16 32 140 15.7 0.00 = = = = =
HPK46180 | R9.0 18.0 18 18 36 140 17.7 0.00 - - - - -
HPK46200  R10.0 20.0 20 20 40 160 19.7 0.00 = = = = =
HPK46250 | R12.5 25.0 25 25 50 180 24.7 0.00 - - - - -

Radius Mill Dia. Shank Dia.
Tolerance (mm) Tolerance (mm) Tolerance

uptoR3 |  +0.001~-0.005 uptoR6 | 0~-0.010 | ha
overR3 | +0.003~-0.007 overR6 | 0~-0.012 | *Shank Dia.>g6 : h5
© : Excellent O:Good
S P M
Dmgt?én Non-alloy steel Low alloy steel ngfrl]gl{%?gtggel, Stainless steel Grey cast iron Nodlijrlgr el | Wllese e
VDI 3323 1 2 3 4 5 6 7 8 9 10 1.1 1.2 12 13 14.1 15 16 17 18 19 20
HRc 13 25 28 3% 10 29 3 38 15 35 44 15 23 10 10 26 3 25 21
HB 125 190 250 270 300 180 275 300 350 200 325 409 200 240 180 180 260 160 250 130 230
Recommended O O © @] ©

10 S S T—
Material ~ Aluminum-  Aluminum-cast, ~ Copperand CopperAloys Non Metallic : Titanium

Description wrought alloy alloyed ronze / ) Materials
VDI3323 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 381 382 391 392 393 40 4
HRc 15 30 25 38 34 4549 50-55 56-60 61-65 66-70 42 55
HB 60 100 75 0 130 110 90 100 200 280 250 350 320 400Rm 1050Rm 421469 481-560 577-654 670-739 400 550
Recommended © © )] ©
- Phone: +82-32-526-0909, www.yg1.solutions E-mail: yg1@yg1.solutions 4G YG-1CO, LTD. 51
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PREMIUM SOLID CARBIDE END MILLS
for HIGH HARDENED STEEL

7o

C-COATED SOLID CARBIDE END MILLS
2 FLUTE BALL NOSE

SERIES

» Improvement of tool life by applying new coating
» Application of tight tolerances for precision machining
» Highly Accurate Fine-Finishing End Mill For High-Hardened Steel (HRc40-60)

6 ““ ;
' |+0.001 |+0.003 ~
30° |~-0.005]~-0.007 ey P.102-103

1 =S
il

‘ L2

R0.05~R3  R3.5~R10.0

Unit : mm

. Mill Shank Length Overall
R D1 D2 L L2

HPK44001 R0.05 0.1
HPK440015 R0.075 0.15
HPK44002 RO.1 0.2
HPK44003 RO.15 0.3
HPK44004 Ro0.2 0.4
HPK44902 R0.2 0.4
HPK44005 R0.25 0.5
HPK44903 R0.25 0.5
HPK44006 RO.3 0.6
HPK44904 RO.3 0.6
HPK44008 RO.4 0.8
HPK44905 R0.4 0.8
HPK44010 RO.5 1.0
HPK44906 RO.5 1.0
HPK44012 R0.6 1.2
HPK44015 R0.75 1.5
HPK44907 R0.75 1.5
HPK44020 R1.0 2.0
HPK44908 R1.0 2.0
HPK44025 R1.25 25
HPK44030 R1.5 3.0
HPK44040 R2.0 4.0
HPK44901 R2.0 4.0
HPK44050 R2.5 5.0
HPK44060 R3.0 6.0
HPK44080 R4.0 8.0
HPK44100 R5.0 10.0
HPK44120 R6.0 12.0
HPK44160 R8.0 16.0
HPK44200 R10.0 20.0

Nagoxooohroooohrhoaobhoaahrhoahohohodshdhsbhap

0.1 50
0.15 50
0.2 50
0.3 50
0.6 50
0.4 50
0.8 50
0.5 50
0.9 50
0.6 50
1.2 50
0.8 50
1.5 50
1 50
1.2 50
2.3 50
1.5 50
3 60
2 50
3.8 60
5 60
6 70
6 70
8 70
10 80
12 100
15 100
18 110
24 140
30 160

Radius Mill Dia. Shank Dia.
Tolerance (mm) Tolerance (mm) ToIerance

up toR3 +0.001~-0.005 up to R6 0~-0.010
over R3 \ +0.003~-0.007 over R6 \ 0~-0.012 * Shank Dla >@6: h5
© : Excellent O : Good
ISO M
Material ~ High alloyed steel, . . Nodular cast ~ Malleable cast
Description Non-alloy steel Low alloy steel Sl ey S Stainless steel Grey cast iron o o
VDI 3323 1 2 3 4 5 6 7 8 9 10 1.1 1.2 12 13 14.1 15 16 17 18 19 20
HRc 13 25 28 32 10 29 32 38 15 35 44 15 23 10 10 26 3 25 21
HB 125 190 250 270 300 180 275 300 350 200 B25) 409 200 240 180 180 260 160 250 130 230
Recommended @) O © ©) ©
ISO
Material ~ Aluminum-  Aluminum-cast, Aloys Non Metallic : Titanium
Description wrought alloy alloyed ronze/ rass) Materials Heat Resistant Super Alloys Alloys
VDI3323 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 381 382 391 392 393 40 41
HRc 15 30 25 38 34 45-49 | 50-55  56-60 61-65 66-70 42 55
HB 60 100 75 90 130 110 90 100 200 280 250 350 320 400Rm 1050 Rm 421469 481-560 577-654 670-739 400 550
Recommended © © © ©
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C-COATED SOLID CARBIDE END MILLS
3 FLUTE BALL NOSE

PREMIUM SOLID CARBIDE END MILLS =
for HIGH HARDENED STEEL -
SERIES

» Improvement of tool life by applying new coating
» Application of tight tolerances for precision machining
» Highly Accurate Fine-Finishing End Mill For High-Hardened Steel (HRc50-70)

<’lb
E N

a ﬂ u a
30° +0.008 Coating P116

R
Ve

o ===
]

‘ L2

R1.5~R6 R8~R10

Unit : mm

. Mill Shank Length Overall
R Dn D2 L L2

HPK11030 R1.5 3.0 6 5 60
HPK11040 R2.0 4.0 6 6 70
HPK11050 R2.5 5.0 6 8 70
HPK11060 R3.0 6.0 6 10 80
HPK11080 R4.0 8.0 8 14 100
HPK11100 R5.0 10.0 10 18 100
HPK11120 R6.0 12.0 12 22 110
HPK11160 R8.0 16.0 16 30 140
HPK11200 R10.0 20.0 20 38 160
Size Radius ; Mill Dia. Shank Dia.
Tolerance (mm) Tolerance (mm) Tolerance
up toR3 +0.005 up to R6 0~-0.010 h4
overR3 | +0.008 overR6 | 0~-0.012 | *Shank Dia.>g6 : h5
© : Excellent O :Good
I1SO . M
DM“acntegfclm Non-alloy steel Low alloy steel ngrrl]gl{%fgtggel, Stainless steel Grey cast iron Nodtilrlgr el | Wllese e
VDI3323 1 2 3 4 5 6 7 8 9 0 111 12 12 13 141 15 16 17 18 19 20
HRc 13 25 28 32 10 29 32 38 15 35 44 15 23 10 10 26 3 25 21
HB 125 190 250 270 300 180 275 300 350 200 325 409 200 240 180 180 260 160 250 130 230
Recommended O O O O O
IS0 Y - T
Tl T e e T
VDI3323 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35! 36 37 381 [ 382 | 39.1 | 39.2 | 39.3 40 41
HRc 15 30 25 38 34 45-49 ' 50-55  56-60 61-65 66-70 42 55
HB 60 100 75 90 130 110 90 100 200 280 250 350 320 400Rm 1050 Rm 421-469 481560 577654 670-739 400 550
Recommended © © 0o © © (@) ©
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PREMIUM SOLID CARBIDE END MILLS
for HIGH HARDENED STEEL

7o

C-COATED SOLID CARBIDE END MILLS SERIES
4 FLUTE BALL NOSE - Center Match PLAIN SHANK m

» Improvement of tool life by applying new coating
» Application of tight tolerances for precision machining
» Highly Accurate Fine-Finishing End Mill For High-Hardened Steel (HRc50-70)
\
R /R

— / y ) D{I

L2

n & u a %
30° +0.008 Coating P17

C-COATED SOLID CARBIDE END MILLS
4 FLUTE BALL NOSE with NECK

» Improvement of tool life by applying new coating

» Application of tight tolerances for precision machining

» Highly Accurate Fine-Finishing End Mill For High-Hardened Steel (HRc50-70)
\

R | D3 /—R

- 2 -y

n ﬂ u a %
30° +0.008 Coating P17

PREMIUM SOLID CARBIDE END MILLS =
for HIGH HARDENED STEEL -

SERIES

R0.5~R3 R4~R6

Unit : mm

Radiusof |  Mill Shank | Length IiBGe'}g\tl\ll‘ Overall | Neck Maximum reach lengths
BallNose [Diameter|Diameter| of Cut Length | Diameter|Interference according to draft angle
Shank Ang|e °)
R Dn D2 L Ls Lo Ds 0.5° 1° 1.5° 2° 3°

R1.5~R6 R8~R10 Unit : mm
R D1 D2 L L2
HPK12030 R1.5 3.0 6 8 60
HPK12040 R2.0 4.0 6 8 70
HPK12050 R2.5 5.0 6 10 80
HPK12060 R3.0 6.0 6 12 90
HPK12080 R4.0 8.0 8 14 100
HPK12100 R5.0 10.0 10 18 100
HPK12120 R6.0 12.0 12 22 110
HPK12160 R8.0 16.0 16 30 140
HPK12200 R10.0 20.0 20 38 160

Radius Mill Dia. Shank Dia.
Tolerance (mm) Tolerance (mm) ToIerance

up toR3 +0.005 up to R6 0~-0.010
over R3 \ +0.008 over R6 \ 0~-0.012 \ * Shank Dla >06:h5
© : Excellent O : Good
ISO M
Mahgg‘?clm Non-alloy steel Low alloy steel H'%rr‘]g'{g%?gtiﬁel' Stainless steel
VDI 3323 1 2 3 4 5 6 7 8 9 10 1.1 1.2 12 13 14.1 15 16 17 18 19 20
HRc 13 25 28 32 10 29 32 38 15 35 44 15 23 10 10 26 3 25 21
HB 125 190 250 270 300 180 275 300 350 200 B25) 409 200 240 180 180 260 160 250 130 230
Recommended O O O O O
ISO
Material ~ Aluminum-  Aluminum-cast, Aloys Non Metallic : Titanium
Description wrought alloy alloyed ronze/ rass) Materials Heat Resistant Super Alloys Alloys

VDI 3323 21 22 23 24 25 26
HRc
HB 60 100 75 90 130 110
Recommended

27 | 28 | 29 | 30 | 31 32 33 34 3 36 37 381 | 382 | 39.1 | 39.2 | 39.3 40 4

15 30 25 @ 38 45-49 50-55 56-60 61-65 66-70 42 55

34
90 100 200 280 250 350 320 400Rm 1050Rm 421469 481-560 577-654 670-739 400 550

© © o o 0 (@) ©
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HPK13010 | RO.5 1.0 6 1.5 3 50 0.95 11.38 3.31 349 | 3.69 | 392 | 447
HPK13015 | R0.75 1.5 6 2.5 4.5 50 1.45 9.83 475 | 491 5.09 | 528 | 5.71
HPK13020 | R1.0 2.0 6 3 6 50 1.95 8.39 630 | 652 | 6.75 | 7.01 7.57
HPK13025 | R1.25 2.5 6 4 7.5 50 2.40 7.02 795 | 822 | 852 | 884 | 9.56
HPK13030 | R1.5 3.0 6 45 9 70 2.85 5.76 9.59 | 993 | 10.29 | 10.67 | 11.54
HPK13040 | R2.0 4.0 6 6 12 70 3.85 3.57 12.69 | 13.14 | 13.61 | 14.12 | 15.27
HPK13050 @ R2.5 5.0 6 7.5 15 80 4.85 1.67 15.79 | 16.34 | 16.93 - -
HPK13060 | R3.0 6.0 6 9 18 90 5.85 0.00 - - - - -
HPK13080 | R4.0 8.0 8 12 24 100 7.70 0.00 - - - - -
HPK13100 | R5.0 10.0 10 15 30 100 9.70 0.00 = = = = =
HPK13120 | R6.0 12.0 12 110 11.70 0.00 - - - - -
Radius Mill Dia. Shank Dia.
Tolerance (mm) Tolerance (mm) Tolerance
up toR3 +0.005 .
over R3 +0.008 0~-0.010 *Shank Dla >06: h5
© : Excellent O:Good
ISO . M
DM“acntegt‘,’clm Non-alloy steel Low alloy steel H'%?lgl{%fgtiﬁel' Stainless steel
VDI3323 1 2 3 4 5 6 7 8 9 0 1M1 M2 12 13 141 15 16 17 18 19 20
HRc 13 25 28 32 10 29 32 38 15 35 44 15 23 10 10 26 3 25 21
HB 125 190 250 270 300 180 275 300 350 200 325 409 200 240 180 180 260 160 250 130 230
Recommended O O O @] O
1SO Y
Do Wiy Thomgash - CobprrdCopper s NoOMOENC  Heat Resistant Superaloys  THanu s, M
VDI3323 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38.1 382 391 392 393 40 41
HRc 15 30 25 38 34 45-49 | 50-55 56-60 61-65 66-70 42 55
HB 60 100 75 9 130 110 90 100 200 280 250 350 320 400Rm 1050Rm 421469 481560 577-654 670-739 400 550
Recommended © © © © © O ©
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I PREMIUM SOLID CARBIDE END MILLS
for HIGH HARDENED STEEL

C-COATED SOLID CARBIDE END MILLS SERIES
2 FLUTE CORNER RADIUS for RIB PROCESSING

» Improvement of tool life by applying new coating
» Application of tight tolerances for precision machining
» Highly Accurate Fine-Finishing End Mill For High-Hardened Steel (HRc50-70)

i - R o D:T{ §

L2
™
]
J J c “’
+0.005 | +0.008 Coating P118-122

D02~D6  D8~D12 Unit : mm

Corner Mill ank | Length Length Overall | Neck Maximum reach lengths
Radius |Diameter|Diameter| of Cut Sh k Length |Diameter|Interference according to draft angle
a Angle (°)
L2 Ds 0.5° 1° 1.5° 2° 3°

HPI89002 | R0.02 0.2
HPI89901 | R0.05 0.2
HPI89902 | R0.02 0.2
HPI89903 | R0.05 0.2
HPI89904 | R0.02 0.2
HPI89905 | R0.05 0.2

Interfere
Ancl nce

ngle (°)

Maximum reach length
according to draft angle

0.15 0.5 45 0.17 13.99 061 | 065 | 068 | 0.72 | 0.82
0.15 0.5 45 0.17 14.04 061 | 064 | 068 | 0.72 | 0.81
0.15 1 45 0.17 13.16 114 | 120 | 1.27 | 135 | 154
0.15 1 45 0.17 13.21 114 | 120 | 1.27 | 134 | 1.52
0.15 1.5 45 0.17 1242 167 | 176 | 186 | 1.97 | 2.25
0.15 1.5 45 0.17 12.46 166 | 175 | 185 | 196 | 2.23

HPI89906 | R0.02 0.2 0.15 2 45 0.17 11.76 219 | 231 | 245 | 260 | 2.96
HPI89907 | R0.05 0.2 0.15 2 45 0.17 11.80 219 | 231 | 244 | 259 | 295
HPI89003 | R0.02 0.3 0.25 1 45 0.27 13.12 114 | 120 | 1.27 | 135 | 154
HP189908 | R0.05 0.3 0.25 1 45 0.27 13.16 114 | 120 | 1.27 | 1.34 | 1.52
HPI89909 | R0.02 0.3 0.25 15 45 0.27 12.36 167 | 1.76 | 1.86 | 1.97 | 2.25
HPI89910 | R0.05 0.3 0.25 1.5 45 0.27 12.41 166 | 175 | 185 | 196 | 2.23
HPI89911 | R0.02 0.3 0.25 2 45 0.27 11.69 219 | 231 | 245 | 260 | 296
HPI89912 | R0.05 0.3 0.25 2 45 0.27 11.73 219 | 231 | 244 | 259 | 295

HPI89913 | R0.02 0.3
HPI89914 | R0.05 0.3

0.25 25 45 0.27 11.09 272 | 287 | 3.03 | 322 | 3.67
0.25 25 45 0.27 11.12 272 | 286 | 3.03 | 3.21 | 3.66

HPI89915 | R0.02 0.3 0.25 3 45 0.27 10.54 324 | 342 | 362 | 3.84 | 438
HPI89916 | R0.05 0.3 0.25 3 45 0.27 10.57 324 | 342 | 3.61 | 3.83 | 437
HPI89004 | R0.02 0.4 0.3 1 45 0.37 13.07 114 | 120 | 1.27 | 135 | 154
HPI89917 | R0.05 0.4 0.3 1 45 0.37 13.12 114 | 120 | 1.27 | 134 | 1.52
HPI89918 | RO.1 0.4 0.3 1 45 0.37 13.20 1.14 | 119 | 1.26 | 133 | 1.50

HPI89919 | R0.02 0.4
HPI89920 | R0.05 0.4
HPI89921 | R0.02 0.4
HPI89922 | R0.05 0 4
HP189923 | RO.1

Corner Radius Mill Dia. Shank Dia. NEXT PAGE p>
Tolerance (mm) Tolerance (mm) Tolerance

up to @6 +0.005

0.3 1.5 45 0.37 12.30 167 | 176 | 186 | 1.97 | 2.25
0.3 1.5 45 0.37 12.35 166 | 1.75 | 1.85 | 1.96 | 2.23
0.3 2 45 0.37 11.62 219 | 231 | 245 | 260 | 2.96
0 3 2 45 0.37 11.66 219 | 231 | 244 | 259 | 295
0.37 11.72 219 | 230 | 243 | 258 | 2.92

A DA DADMDMDMDDDDDDDDDEDAEDSEDDDED™MDIDIMDIMDMDMDDMDDDDS

over @6 \ £0.008 0~-0.010 ‘ *Shank bp>g6:h5
© : Excellent O : Good
1SO [ ™M
Material ~ High alloyed steel, . . Nodular cast ~ Malleable cast
Description Non-alloy steel Low alloy steel il enl s Stainless steel Grey cast iron o o
VDI 3323 1 2 3 4 5 6 7 8 9 10 1.1 1.2 12 13 14.1 15 16 17 18 19 20
HRc 13 25 28 32 10 29 32 38 15 35 44 15 23 10 10 26 3 25 21
HB 125 190 250 270 300 180 275 300 350 200 B25) 409 200 240 180 180 260 160 250 130 230
Recommended O O O O O

ISO

Material ~ Aluminum-  Aluminum-cast, and Aloys Non Metallic : Titanium
Description wrought alloy alloyed ronze/Brass)  Materials | Heat Resistant Super Alloys Alloys _--
VDI3323 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 381 382 391 392 393 40 41

HRc 15 30 25 38 34 4549 | 50-55 56-60 61-65 6670 42 55
HB 60 100 75 9 130 110 90 100 200 280 250 350 320 400Rm 1050Rm 421469 481-560 577-654 670-739 400 550
Recommended © © o o o0 O ©
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C-COATED SOLID CARBIDE END MILLS
2 FLUTE CORNER RADIUS for RIB PROCESSING

PREMIUM SOLID CARBIDE END MILLS

for HIGH HARDENED STEEL x - EH -

SERIES

PLAIN SHANK HP|89

» Improvement of tool life by applying new coating
» Application of tight tolerances for precision machining
» Highly Accurate Fine-Finishing End Mill For High-Hardened Steel (HRc50-70)

i L

L2

45
Z Al c A
35° | x0.005 | +0.008 Coating P118-122

Maximum reach length
according to draft angle

D02~D6  D8~D12

Unit : mm

Corner Mill Shank | Length Length Overall | Neck Maximum reach lengths
Radius [Diameter|Diameter| of Cut Sh k Length |Diameter| Interference according to draft angle
Angle (°)
Lo Ds 0.5° 1° 1.5° 2° 3°

HP189924 | R0.02 0.4 4 0.3 2.5 45 0.37
HP189925 | R0.05 0.4 4 0.3 25 45 0.37
HP189926 | R0.02 0.4 4 0.3 3 45 0.37
HP189927 | R0.05 0.4 4 0.3 3 45 0.37
HP189928 | RO.1 0.4 4 0.3 3 45 0.37
HP189929 | R0.02 0.4 4 0.3 4 45 0.37
HPI189930 | R0.05 0.4 4 0.3 4 45 0.37
HPI89931 | RO.1 0.4 4 0.3 4 45 0.37
HPI89005 | R0.02 0.5 4 0.4 1 45 0.45
HPI89932 | R0.05 0.5 4 0.4 1 45 0.45
HP189933 | RO.1 0.5 4 0.4 1 45 0.45
HPI189934 | R0.02 0.5 4 0.4 2 45 0.45
HPI189935 | R0.05 0.5 4 0.4 2 45 0.45
HPI189936 | RO.1 0.5 4 0.4 2 45 0.45
HP189937 | R0.02 0.5 4 0.4 3 45 0.45
HP189938 | R0.05 0.5 4 0.4 3 45 0.45
HPI189939 | RO.1 0.5 4 0.4 3 45 0.45
HPI189940 | R0.02 0.5 4 0.4 4 45 0.45
HPI89941 | R0.05 0.5 4 0.4 4 45 0.45
HPI89942 | RO.1 0.5 4 0.4 4 45 0.45
HPI189943 | R0.02 0.5 4 0.4 5 45 0.45
HP189944 | R0.05 0.5 4 0.4 5 45 0.45
HP189945 | RO.1 0.5 4 0.4 5 45 0.45
HPI89946 | R0.02 0.5 4 0.4 6 45 0.45
HP189947 | R0.05 0 5 4 0 4 6 45 0.45
HPI189948 | RO.1 4 6 0.45

11.01 272 | 287 | 3.03 | 3.22 | 3.67
11.04 272 | 286 | 3.03 | 3.21 | 3.66
10.46 324 | 342 | 362 | 3.84 | 438
10.49 324 | 342 | 361 | 383 | 437
10.54 324 | 341 | 361 | 382 | 435
9.50 430 | 453 | 479 | 509 | 580
9.53 430 | 453 | 479 | 5.08 | 579
9.57 429 | 452 | 478 | 507 | 577
12.96 120 | 127 | 134 | 142 | 1.62
13.01 120 | 126 | 133 | 141 1.60
13.09 120 | 1.26 | 132 | 140 | 1.58
11.50 225 | 237 | 251 | 267 | 3.04
11.54 225 | 237 | 251 | 266 | 3.03
11.60 225 | 237 | 250 | 265 | 3.01
10.33 330 | 348 | 3.69 | 391 | 446
10.36 330 | 348 | 3.68 | 391 | 445
10.41 330 | 348 | 3.67 | 3.89 | 443
9.37 436 | 459 | 486 | 5.16 | 588
9.40 435 | 459 | 486 | 5.15 | 587
9.44 435 | 459 | 485 | 5.14 | 585
8.58 541 | 570 | 6.04 | 641 | 731
8.60 541 | 570 | 6.03 | 640 | 730
8.63 540 | 570 | 6.02 | 639 | 7.27
7.90 646 | 6.81 | 721 | 765 | 873
7.92 646 | 681 | 720 | 765 | 872
7.95 646 | 6.81 | 720 | 763 | 870

Corner Radius Mill Dia. Shank Dia. NEXT PAGE p>
Tolerance (mm) Tolerance (mm) Tolerance

up to @6 +0.005

over @6 +£0.008 0~-0.010 +Shank biasa6:hs
© : Excellent O : Good
ISO M
Material ~ High alloyed steel, . : Nodular cast  Malleable cast
Description Non-alloy steel Low alloy steel Tl s Stainless steel Grey cast iron i) f
VDI 3323 1 2 3 4 5 6 7 8 9 10 1.1 1.2 12 13 14.1 15 16 17 18 19 20
HRc 13 25 28 32 10 29 32 38 15 35 44 15 23 10 10 26 3 25 21
HB 125 190 250 270 300 180 275 300 350 200 325 409 200 240 180 180 260 160 250 130 230
Recommended O O O O O
SO I ——— . H |
Material  Aluminum- Alumlnum—cast Copperand CopperAlloys Non Metallic : Titanium
Description wrought alloy allo y ;?I)Be gprg Materials | Hieat Resistant Super Alloys Alloys _--
VDI3323 21 22 23 25 27 29 30 31 32 33 34 35 36 37 381 382 391 392 393 40 41

HRc 15 30 25 38 34 4549 5055 56-60 61-65 6670 42 55
HB 60 100 75 9 130 110 90 100 200 280 250 350 320 400Rm 1050Rm 421469 481-560 577654 670-739 400 550
Recommended © © o o o0 O ©
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I PREMIUM SOLID CARBIDE END MILLS
for HIGH HARDENED STEEL

C-COATED SOLID CARBIDE END MILLS SERIES
2 FLUTE CORNER RADIUS for RIB PROCESSING

» Improvement of tool life by applying new coating
» Application of tight tolerances for precision machining
» Highly Accurate Fine-Finishing End Mill For High-Hardened Steel (HRc50-70)

i - R o D:T{ §

L2
™
]
J J c “’
+0.005 | +0.008 Coating P118-122

D02~D6  D8~D12 Unit : mm

Corner Mill ank | Length Length Overall | Neck Maximum reach lengths
Radius |Diameter|Diameter| of Cut Sh k Length Diameter| Interference according to draft angle
Angle (°)
0.5° 1° 1.5° 2° 3°

Interfere
Ancl nce

ngle (°)

Maximum reach length
according to draft angle

Ls
HPI89006 | R0.02 0.6 4 0.5 2 45 0.55 11.42 225 | 237 | 251 | 267 | 3.04
HPI89949 | R0.05 0.6 4 0.5 2 45 0.55 11.46 225 | 237 | 251 | 266 | 3.03
HPI89950 | RO.1 0.6 4 0.5 2 45 0.55 11.52 225 | 237 | 250 | 265 | 3.01
HPI89951 | R0.02 0.6 4 0.5 4 45 0.55 9.27 436 | 459 | 486 | 5.16 | 5.88
HPI89952 | R0.05 0.6 4 0.5 4 45 0.55 9.29 435 | 459 | 486 | 5.15 | 587
HPI89953 | RO.1 0.6 4 0.5 4 45 0.55 9.34 435 | 459 | 485 | 5.14 | 585
HPI89954 | R0.02 0.6 4 0.5 6 45 0.55 7.80 646 | 681 | 721 | 765 | 873
HPI89955 | R0.05 0.6 4 0.5 6 45 0.55 7.81 646 | 6.81 | 720 | 7.65 | 872
HPI89956 | RO.1 0.6 4 0.5 6 45 0.55 7.85 646 | 681 | 720 | 763 | 870
HPI89957 | R0.02 0.6 4 0.5 8 50 0.55 6.72 856 | 9.03 | 956 | 10.15 | 11.41
HPI89958 | R0.05 0.6 4 0.5 8 50 0.55 6.74 856 | 9.03 | 955 | 10.14 | 11.40
HPI89959 | RO.1 0.6 4 0.5 8 50 0.55 6.76 856 | 9.03 | 954 | 10.13 | 11.39
HPI89960 | R0.02 0.6 4 0.5 10 50 0.55 591 10.67 | 11.25 | 11.91 | 12.64 | 13.74
HPI89961 | R0.05 0.6 4 0.5 10 50 0.55 5.92 10.67 | 11.25 | 11.90 | 12.63 | 13.74
HPI89962 | RO.1 0.6 4 0.5 10 50 0.55 5.94 10.66 | 11.25 | 11.89 | 12.62 | 13.73
HPI89007 | R0.02 0.7 4 0.55 2 45 0.65 11.34 225 | 237 | 251 | 267 | 3.04
HPI89963 | R0.05 0.7 4 0.55 2 45 0.65 11.38 225 | 237 | 251 | 266 | 3.03
HPI89964 | RO.1 0.7 4 0.55 2 45 0.65 11.44 225 | 237 | 250 | 265 | 3.01
HPI89965 | R0.02 0.7 4 0.55 4 45 0.65 9.16 436 | 459 | 486 | 5.16 | 588
HPI89966 | R0.05 0.7 4 0.55 4 45 0.65 9.19 435 | 459 | 486 | 5.15 | 5.87
HPI89967 | RO.1 0.7 4 0.55 4 45 0.65 9.23 435 | 459 | 485 | 5.14 | 585
HPI89968 | R0.02 0.7 4 0.55 6 45 0.65 7.68 646 | 6.81 | 721 | 765 | 873
HPI89969 | R0.05 0.7 4 0.55 6 45 0.65 7.70 646 | 681 | 720 | 7.65 | 872
HPI89970 | RO.1 0.7 4 0.55 6 45 0.65 7.73 646 | 681 | 720 | 763 | 870
HPI89008 | R0.02 0 8 4 0.65 2 45 0.75 11.25 225 | 237 | 251 | 267 | 3.04
HPI89971 | R0.05 4 0.65 2 0.75 11.29 225 | 237 | 251 | 266 | 3.03

Corner Radius Mill Dia. Shank Dia. NEXT PAGE p>
Tolerance (mm) Tolerance (mm) Tolerance

up to @6 +0.005

over @6 \ £0.008 0~-0.010 ‘ *Shank bp>g6:h5
© : Excellent O : Good
1SO [ ™M
Material ~ High alloyed steel, . . Nodular cast ~ Malleable cast
Description Non-alloy steel Low alloy steel il enl s Stainless steel Grey cast iron o o
VDI 3323 1 2 3 4 5 6 7 8 9 10 1.1 1.2 12 13 14.1 15 16 17 18 19 20
HRc 13 25 28 32 10 29 32 38 15 35 44 15 23 10 10 26 3 25 21
HB 125 190 250 270 300 180 275 300 350 200 B25) 409 200 240 180 180 260 160 250 130 230
Recommended O O O O O

ISO

Material ~ Aluminum-  Aluminum-cast, and Aloys Non Metallic : Titanium
Description wrought alloy alloyed ronze/Brass)  Materials | Heat Resistant Super Alloys Alloys _--
VDI3323 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 381 382 391 392 393 40 41

HRc 15 30 25 38 34 4549 | 50-55 56-60 61-65 6670 42 55
HB 60 100 75 9 130 110 90 100 200 280 250 350 320 400Rm 1050Rm 421469 481-560 577-654 670-739 400 550
Recommended © © o o o0 O ©
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C-COATED SOLID CARBIDE END MILLS SERIES
2 FLUTE CORNER RADIUS for RIB PROCESSING

» Improvement of tool life by applying new coating
» Application of tight tolerances for precision machining
» Highly Accurate Fine-Finishing End Mill For High-Hardened Steel (HRc50-70)

i - R o D:;Ezf W

L2

Maximum reach length
according to draft angle

N
&P
BB ...
35° | £0.005 | +0.008 Coating P 118-122
D02~D6  D8~D12 Unit : mm
Corner Mill Shank | Length Length Overall | Neck Maximum reach lengths
Radius [Diameter|Diameter| of Cut Sh k Length |Diameter| Interference according to draft angle
Angle (°)
Ls Lo Ds 0.5° 1° 1.5° 2° 3°
HPI89972 | RO.1 0.8 4 0.65 2 45 0.75 11.36 225 | 237 | 250 | 265 | 3.01
HPI89973 | R0.2 0.8 4 0.65 2 45 0.75 11.50 224 | 236 | 248 | 262 | 2.96
HPI89974 | R0.02 0.8 4 0.65 4 45 0.75 9.05 436 | 459 | 486 | 5.16 | 5.88
HPI89975 | R0.05 0.8 4 0.65 4 45 0.75 9.08 435 | 459 | 486 | 5.15 | 5.87
HPI89976 | RO.1 0.8 4 0.65 4 45 0.75 9.12 435 | 459 | 485 | 5.14 | 5.85
HPI89977 | R0.2 0.8 4 0.65 4 45 0.75 9.21 435 | 457 | 483 | 5.12 | 581
HPI89978 | R0.02 0.8 4 0.65 6 45 0.75 7.57 6.46 | 6.81 7.21 765 | 873
HPI89979 | R0.05 0.8 4 0.65 6 45 0.75 7.59 646 | 6.81 | 720 | 765 | 872
HPI89980 | RO.1 0.8 4 0.65 6 45 0.75 7.62 6.46 | 6.81 720 | 763 | 8.70
HPI89981 | RO.2 0.8 4 0.65 6 45 0.75 7.68 645 | 6.79 | 718 | 7.61 | 8.65
HPI89982 | R0.02 0.8 4 0.65 8 50 0.75 6.50 856 | 9.03 | 956 | 10.15| 11.29
HPI89983 | R0.05 0.8 4 0.65 8 50 0.75 6.51 856 | 9.03 | 955 | 10.14 | 11.29
HPI89984 | RO.1 0.8 4 0.65 8 50 0.75 6.54 856 | 9.03 | 954 | 10.13 | 11.28
HPI89985 | R0.2 0.8 4 0.65 8 50 0.75 6.58 856 | 9.01 | 953 | 10.10 | 11.26
HPI89986 | R0.05 0.8 4 0.65 12 50 0.75 5.08 12.77 | 13.47 | 1425 | 15.11 | 15.96
HPI89987 | RO.1 0.8 4 0.65 12 50 0.75 5.09 12.77 | 13.46 | 1424 | 15.11 | 15.95
HPI89988 | R0.2 0.8 4 0.65 12 50 0.75 5.12 12.76 | 1345 | 14.22 | 15.09 | 15.93
HPI89009 | RO.1 0.9 4 0.7 4 45 0.85 9.01 435 | 459 | 485 | 5.14 | 5.85
HPI89989 | RO.1 0.9 4 0.7 8 50 0.85 6.42 856 | 9.03 | 954 | 10.13 | 11.22
HPI89010 | RO.1 1.0 4 0.8 4 50 0.95 8.89 435 | 459 | 485 | 514 | 585
HPI89990 | R0.2 1.0 4 0.8 4 50 0.95 8.98 435 | 457 | 483 | 5.12 | 581
HPI189991 RO.1 1.0 4 0.8 6 50 0.95 7.37 6.46 | 6.81 720 | 763 | 8.70
HPI89992 | R0.2 1.0 4 0.8 6 50 0.95 744 645 | 679 | 718 | 7.61 | 8.65
HPI89993 | RO.3 1.0 4 0.8 6 50 0.95 7.50 645 | 6.78 | 7.16 | 758 | 8.61
HPI89994 | RO.1 '| 0 4 0 8 8 50 0.95 6.30 856 | 9.03 | 954 | 10.13 | 11.16
HPI89995 | RO.2 4 8 0.95 6.34 856 | 9.01 | 953 | 10.10 | 11.15
Tolerance (mm) Tolerance (mm) Tolerance
+
lg\)/;(r)g: +g ggg 0~-0.010 * Shank D|a >06:h5
© : Excellent O :Good
150 | ™M
D@ﬁﬂl?én Non-alloy steel Low alloy steel Hi%f:]gl{%?gtggel, Stainless steel Grey cast iron Nodli‘rlgr el | Wllese e
VDI3323 1 2 3 4 5 6 7 8 9 10 M1 M2 12 13 141 15 16 17 18 19 20
HRc 13 25 28 3% 10 29 3 3 15 35 4 15 23 10 10 26 3 25 21
HB 125 190 250 270 300 180 275 300 350 200 325 409 200 240 180 180 260 160 250 130 230
Recommended O O O O O

1O L - TE—

Material  Aluminum- Alumlnum—cast Copperand CopperAlloys Non Metallic : Titanium
Description wrought alloy allo y ;?I)Be gprg Materials | Hieat Resistant Super Alloys Alloys _--
VDI3323 21 22 23 25 27 29 30 31 32 33 34 35 36 37 381 382 391 392 393 40 41
HRc 15 30 25 38 34 4549 5055 56-60 61-65 66-70 42 55
HB 60 100 75 90 130 110 90 100 200 280 250 350 320 400Rm 1050 Rm 421469 481-560 577-654 670-739 400 550
Recommended © © © © © O ©
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I PREMIUM SOLID CARBIDE END MILLS
for HIGH HARDENED STEEL

C-COATED SOLID CARBIDE END MILLS SERIES
2 FLUTE CORNER RADIUS for RIB PROCESSING

» Improvement of tool life by applying new coating
» Application of tight tolerances for precision machining
» Highly Accurate Fine-Finishing End Mill For High-Hardened Steel (HRc50-70)

i - R o D:T{ §

L2
™
]
J J c “’
+0.005 | +0.008 Coating P118-122

D0.2~D6  D8~D12

Interfere
Ancl nce

ngle (°)

Maximum reach length
according to draft angle

Unit : mm
Corner Mill ank | Length Length Overall | Neck Maximum reach lengths
Radius |Diameter|Diameter| of Cut Sh Length |Diameter|Interference according to draft angle
a k Angle (°)

L2 Ds 0.5° 1° 1.5° 2° 3°
HPI89996 | RO.1 1.0 4 0.8 10 50 0.95 5.50 1066 | 11.25 | 11.89 | 12.62 | 13.50
HPI89997 | RO.2 1.0 4 0.8 10 50 0.95 5.53 10.66 | 11.23 | 11.88 | 12.60 | 13.48
HPI89998 | R0.3 1.0 4 0.8 10 50 0.95 5.57 10.65 | 11.22 | 11.86 | 12.57 | 13.47
HPI89999 | RO.1 1.0 4 0.8 12 55 0.95 4.87 12.77 | 13.46 | 14.24 | 15.00 | 15.84
HPI189801 RO.2 1.0 4 0.8 12 55 0.95 4.90 12.76 | 13.45 | 14.22 | 14.99 | 15.82
HPI89802 | RO.1 1.0 4 0.8 16 60 0.95 3.97 16.98 | 17.90 | 18.92 | 19.42 | 20.51
HPI89803 | RO.2 1.0 4 0.8 16 60 0.95 3.99 16.97 | 17.89 | 18.92 | 19.41 | 20.49
HPI89804 | R0.3 1.0 4 0.8 16 60 0.95 4.01 16.97 | 17.88 | 18.90 | 19.40 | 20.47
HPI89805 | RO.1 1.0 4 0.8 20 60 0.95 3.35 21.19 | 22.34 | 23.23 | 23.85 | 25.18
HPI89806 | RO.2 1.0 4 0.8 20 60 0.95 3.37 21.18 | 2233 | 23.23 | 23.84 | 25.16
HPI89807 | RO.3 1.0 4 0.8 20 60 0.95 3.38 2117 | 2232 | 23.22 | 23.83 | 25.15
HPI89015 | RO.1 1.5 4 1.35 4 50 1.45 8.21 423 | 437 | 453 | 469 | 5.06
HPI89808 | R0.2 1.5 4 1.35 4 50 1.45 8.31 422 | 436 | 451 468 | 5.04
HPI89809 | RO.1 1.5 4 1.35 8 50 1.45 5.64 836 | 865 | 896 | 9.29 | 10.04
HPI89810 | RO.2 1.5 4 1.35 8 50 1.45 5.68 836 | 8.64 | 895 | 9.28 | 10.01
HPI89811 R0.3 1.5 4 1.35 8 50 1.45 5.73 836 | 864 | 894 | 926 | 9.99
HPI89812 | RO.2 15 4 1.35 12 55 1.45 4.32 1249 | 1292 | 13.38 | 13.88 | 14.99
HPI89813 | RO.1 1.5 4 1.35 15 55 1.45 3.64 15.60 | 16.14 | 16.72 | 17.34 | 18.74
HPI89814 | R0.2 1.5 4 1.35 15 55 1.45 3.66 15.59 | 16.13 | 16.71 | 17.33 | 18.71
HPI89815 | R0.3 1.5 4 1.35 15 55 1.45 3.68 15.59 | 16.12 | 16.70 | 17.31 | 18.69
HPI89816 | RO.1 1.5 4 1.35 20 60 1.45 2.90 20.77 | 2149 | 22.26 | 23.09 -
HPI89817 | RO.2 1.5 4 1.35 20 60 1.45 291 20.76 | 21.48 | 22.25 | 23.07 =
HPI89818 | R0.3 1.5 4 1.35 20 60 1.45 293 20.76 | 21.47 | 22.24 | 23.06 -
HPI189020 | RO.2 2.0 4 1.7 6 50 1.95 5.93 6.29 | 6,50 | 6.73 | 6.98 | 7.53
HPI89819 | RO.5 2 0 4 1 7 6 50 1.95 6.12 6.28 | 648 | 6.70 | 693 | 7.45
HPI89820 | R0.2 4 8 1.95 4.92 836 | 864 | 895 | 9.28 | 10.01

Corner Radius Mill Dia. Shank Dia. NEXT PAGE p>
Tolerance (mm) Tolerance (mm) Tolerance

up to @6 +0.005

over @6 \ £0.008 0~-0.010 ‘ *Shank bp>g6:h5
© : Excellent O : Good
1SO [ ™M
Material ~ High alloyed steel, . . Nodular cast ~ Malleable cast
Description Non-alloy steel Low alloy steel il enl s Stainless steel Grey cast iron o o
VDI 3323 1 2 3 4 5 6 7 8 9 10 1.1 1.2 12 13 14.1 15 16 17 18 19 20
HRc 13 25 28 32 10 29 32 38 15 35 44 15 23 10 10 26 3 25 21
HB 125 190 250 270 300 180 275 300 350 200 B25) 409 200 240 180 180 260 160 250 130 230
Recommended O O O O O

ISO

Material ~ Aluminum-  Aluminum-cast, and Aloys Non Metallic : Titanium
Description wrought alloy alloyed ronze/Brass)  Materials | Heat Resistant Super Alloys Alloys _--
VDI3323 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 381 382 391 392 393 40 41

HRc 15 30 25 38 34 4549 | 50-55 56-60 61-65 6670 42 55
HB 60 100 75 9 130 110 90 100 200 280 250 350 320 400Rm 1050Rm 421469 481-560 577-654 670-739 400 550
Recommended © © o o o0 O ©
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C-COATED SOLID CARBIDE END MILLS
2 FLUTE CORNER RADIUS for RIB PROCESSING

PREMIUM SOLID CARBIDE END MILLS

for HIGH HARDENED STEEL x - EH -

SERIES

PLAIN SHANK HP|89

» Improvement of tool life by applying new coating
» Application of tight tolerances for precision machining
» Highly Accurate Fine-Finishing End Mill For High-Hardened Steel (HRc50-70)

i L

L2

45
Z Al c A
35° | x0.005 | +0.008 Coating P118-122

Maximum reach length
according to draft angle

D02~D6  D8~D12

Corner Mill Shank | Length Length Overall | Neck
Radius |Diameter Diameter| of Cut Sh k Length Diameter

Unit : mm

Maximum reach lengths
Inlt\er:;elze(?)ce according to draft angle
0.5° 1° 1.5° 2° 3°

Ls
HP189821 | R0.3 2.0 4 1.7 8 50 1.95 4.96 836 | 864 | 894 | 9.26 | 9.99
HP189822 | R0.5 2.0 4 1.7 8 50 1.95 5.05 835 | 862 | 892 | 923 | 994
HP189823 | R0.8 2.0 4 1.7 8 50 1.95 5.18 834 | 860 | 888 | 9.19 | 9.87
HPI89824 | RO.2 2.0 4 1.7 12 55 1.95 3.66 12.49 | 12.92 | 13.38 | 13.88 | 14.99
HP189825 | R0.5 2.0 4 1.7 12 55 1.95 3.73 1248 | 12.90 | 13.35 | 13.83 | 14.91
HP189826 | R0.2 2.0 4 1.7 16 55 1.95 2.92 16.63 | 17.20 | 17.81 | 18.48 =
HP189827 | R0.3 2.0 4 1.7 16 55 1.95 293 16.62 | 17.19 | 17.80 | 18.46 -
HP189828 | R0.5 2.0 4 7 16 55 1.95 2.96 16.62 | 17.18 | 17.78 | 18.43 =
HP189829 | R0.8 2.0 4 1.7 16 55 1.95 3.01 16.61 | 17.16 | 17.75 | 18.39 | 19.81
HPI89830 | RO.2 2.0 4 1.7 20 60 1.95 2.42 20.76 | 21.48 | 22.25 | 23.07 =
HPI89831 | R0.3 2.0 4 1.7 20 60 1.95 243 20.76 | 21.47 | 22.24 | 23.06 -
HP189832 | R0.5 2.0 4 1.7 20 60 1.95 245 20.75 | 21.46 | 22.22 | 23.03 =
HP189833 | R0.8 2.0 4 1.7 20 60 1.95 249 20.74 | 21.44 | 22.18 | 22.98 -
HPI89834 | R0.2 2.0 4 1.7 25 65 1.95 2.00 25.93 | 26.83 | 27.79 | 28.82 =
HP189835 | R0.5 2.0 4 1.7 25 65 1.95 2.02 2592 | 26.81 | 27.76 | 28.78 -
HPI189836 | R0.2 2.0 4 1.7 30 70 1.95 1.70 31.10 | 32.18 | 33.33 = =
HP189837 | R0.5 2.0 4 1.7 30 70 1.95 1.72 31.09 | 32.16 | 33.30
HPI189030 | R0.2 3.0 6 25 8 55 2.85 6.26 855 | 884 | 9.16 | 949 | 10.24
HP189838 | R0.3 3.0 6 25 8 55 2.85 6.30 855 | 884 | 914 | 948 | 10.22
HPI89839 | RO.5 3.0 6 2.5 8 55 2.85 6.40 854 | 882 | 912 | 945 | 10.17
HP189840 | R0.2 3.0 6 25 12 60 2.85 4.85 12.69 | 13.12 | 13.59 | 14.09 | 15.22
HP189841 | R0.5 3.0 6 25 12 60 2.85 4.93 12.68 | 13.10 | 13.56 | 14.05 | 15.14
HP189842 | R0.2 3.0 6 2.5 16 60 2.85 3.96 16.82 | 17.40 | 18.02 | 18.69 | 20.19
HPI89843 | R0.3 3.0 6 2.5 16 60 2.85 3.98 16.82 | 17.39 | 18.01 | 18.67 | 20.17
HP189844 | R0.5 3 0 6 2 5 16 60 2.85 4.01 16.81 | 17.38 | 17.99 | 18.64 | 20.12
HPI89845 | RO.2 6 2.85 3.34 20.96 | 21.68 | 22.45 | 23.29 | 25.16

Corner Radius Mill Dia. Shank Dia. NEXT PAGE p>
Tolerance (mm) Tolerance (mm) Tolerance

up to @6 +0.005

over @6 +£0.008 0~-0.010 +Shank biasa6:hs
© : Excellent O : Good
ISO M
Material ~ High alloyed steel, . : Nodular cast  Malleable cast
Description Non-alloy steel Low alloy steel Tl s Stainless steel Grey cast iron i) f
VDI 3323 1 2 3 4 5 6 7 8 9 10 1.1 1.2 12 13 14.1 15 16 17 18 19 20
HRc 13 25 28 32 10 29 32 38 15 35 44 15 23 10 10 26 3 25 21
HB 125 190 250 270 300 180 275 300 350 200 325 409 200 240 180 180 260 160 250 130 230
Recommended O O O O O
SO I ——— . H |
Material  Aluminum- Alumlnum—cast Copperand CopperAlloys Non Metallic : Titanium
Description wrought alloy allo y ;?I)Be gprg Materials | Hieat Resistant Super Alloys Alloys _--
VDI3323 21 22 23 25 27 29 30 31 32 33 34 35 36 37 381 382 391 392 393 40 41
HRc 15 30 25 38 34 45-49 | 50-55 56-60 61-65 66-70 42 55
HB 60 100 75 920 130 110 90 100 200 280 250 350 320 400Rm 1050 Rm 421469 481-560 577-654 670-739 400 550
Recommended © © © © © O ©
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I PREMIUM SOLID CARBIDE END MILLS
for HIGH HARDENED STEEL

C-COATED SOLID CARBIDE END MILLS SERIES
2 FLUTE CORNER RADIUS for RIB PROCESSING

» Improvement of tool life by applying new coating
» Application of tight tolerances for precision machining
» Highly Accurate Fine-Finishing End Mill For High-Hardened Steel (HRc50-70)

i - R o D:T{ §

L2
™
]
J J c “’
+0.005 | +0.008 Coating P118-122

D0.2~D6 D8~D12 NEW SIZE ) Unit: mm

Corner Mill ank | Length Length Overall | Neck Maximum reach lengths
Radius |Diameter|Diameter| of Cut Sha k Length Diameter Inlt\er:;elze(?)ce accordmgtodraftangle

Interfere
Ancl nce

ngle (°)

Maximum reach length
according to draft angle

Ls
HPI89846 | R0.3 3.0 6 2.5 20 65 2.85 3.36 20.95 | 21.67 | 22.44 | 23.27 | 25.14
HPI89847 | R0.5 3.0 6 2.5 20 65 2.85 3.38 20.95 | 21.66 | 22.42 | 23.24 | 25.09
HPI89848 | R0.2 3.0 6 25 30 75 2.85 241 31.29 | 32.38 | 33.54 | 34.79 -
HPI89849 | R0.3 3.0 6 25 30 75 2.85 241 31.29 | 32.37 | 33.53 | 34.77 =
HPI89850 | R0O.5 3.0 6 25 30 75 2.85 243 31.28 | 32.36 | 33.51 | 34.74 -
HPI89851 | R0.2 3.0 6 25 35 80 2.85 2.11 36.46 | 37.72 | 39.08 | 40.54 =
HPI89852 | R0.5 3.0 6 2.5 35 80 2.85 2.13 36.45 | 37.70 | 39.05 | 40.49 -
* HPI89040 | RO.1 4.0 6 3.5 8 55 3.85 4.76 856 | 886 | 9.18 | 9.52 | 10.29
* HPI89859 | R0.2 4.0 6 35 8 55 3.85 4.76 856 | 886 | 9.18 | 952 | 10.29
* HPI89866 | R0O.3 4.0 6 35 8 55 3.85 4.76 856 | 886 | 9.18 | 9.52 | 10.29
* HPI89853 | RO.1 4.0 6 3.5 12 60 3.85 3.57 12.69 | 13.14 | 13.61 | 14.12 | 15.27
* HPI89860 | R0.2 4.0 6 3.5 12 60 3.85 3.57 12.69 | 13.14 | 13.61 | 14.12 | 15.27
* HPI89867 | R0.3 4.0 6 3.5 12 60 3.85 3.57 12.69 | 13.14 | 13.61 | 14.12 | 15.27
* HPI89873 | R0.5 4.0 6 3.5 12 60 3.85 3.57 12.69 | 13.14 | 13.61 | 14.12 | 15.27
* HPI89879 | R1.0 4.0 6 35 12 60 3.85 3.57 12.69 | 13.14 | 13.61 | 1412 | 15.27
* HPI89854 | RO.1 4.0 6 3.5 16 60 3.85 2.86 16.83 | 17.41 | 18.04 | 18.72 =
* HPI89861 | R0.2 4.0 6 3.5 16 60 3.85 2.86 16.83 | 17.41 | 18.04 | 18.72 -
* HPI89868 | R0.3 4.0 6 35 16 60 3.85 2.86 16.83 | 17.41 | 18.04 | 18.72 =
* HPI89874 | R0.5 4.0 6 35 16 60 3.85 2.86 16.83 | 17.41 | 18.04 | 18.72 -
* HPI89880 | R1.0 4.0 6 35 16 60 3.85 2.86 16.83 | 17.41 | 18.04 | 18.72 =
* HPI89855 | RO.1 4.0 6 35 20 65 3.85 2.38 20.96 | 21.69 | 22.48 | 23.32 -
* HPI89862 | R0.2 4.0 6 3.5 20 65 3.85 2.38 20.96 | 21.69 | 22.48 | 23.32 =
* HPI89869 | R0.3 4.0 6 3.5 20 65 3.85 2.38 20.96 | 21.69 | 22.48 | 23.32 -
* HPI89875 | R0O.5 4.0 6 3.5 20 65 3.85 2.38 20.96 | 21.69 | 22.48 | 23.32 =
* HPI89881 | R1.0 4 0 6 3 5 20 65 3.85 2.38 20.96 | 21.69 | 22.48 | 23.32 -
* HPI89856 | RO.1 6 3.85 1.68 31.30 | 32.39 | 33.56 = =

Corner Radius Mill Dia. Shank Dia. NEXT PAGE p>
Tolerance (mm) Tolerance (mm) Tolerance

up to @6 +0.005

over @6 \ £0.008 0~-0.010 ‘ *Shank bp>g6:h5
© : Excellent O : Good
1SO [ ™M
Material ~ High alloyed steel, . . Nodular cast ~ Malleable cast
Description Non-alloy steel Low alloy steel il enl s Stainless steel Grey cast iron o o
VDI 3323 1 2 3 4 5 6 7 8 9 10 1.1 1.2 12 13 14.1 15 16 17 18 19 20
HRc 13 25 28 32 10 29 32 38 15 35 44 15 23 10 10 26 3 25 21
HB 125 190 250 270 300 180 275 300 350 200 B25) 409 200 240 180 180 260 160 250 130 230
Recommended O O O O O

ISO

Material ~ Aluminum-  Aluminum-cast, and Aloys Non Metallic : Titanium
Description wrought alloy alloyed ronze/Brass)  Materials | Heat Resistant Super Alloys Alloys _--
VDI3323 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 381 382 391 392 393 40 41

HRc 15 30 25 38 34 4549 | 50-55 56-60 61-65 6670 42 55
HB 60 100 75 9 130 110 90 100 200 280 250 350 320 400Rm 1050Rm 421469 481-560 577-654 670-739 400 550
Recommended © © o o o0 O ©
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C-COATED SOLID CARBIDE END MILLS SERIES
2 FLUTE CORNER RADIUS for RIB PROCESSING

» Improvement of tool life by applying new coating
» Application of tight tolerances for precision machining
» Highly Accurate Fine-Finishing End Mill For High-Hardened Steel (HRc50-70)

i - R o D:;Ezf W

L2

!nterfere
Angl nce

ngle (%)

Maximum reach length
according to draft angle

45
Z Al c A
35° | x0.005 | +0.008 Coating P118-122

D02~D6  D8~D12 NEW SIZE ) Unit : mm

Corner Mill Shank | Length Length Overall | Neck Maximum reach lengths
Radius [Diameter|Diameter| of Cut Sh k Length Diameter Inlt\er:';elze(r:)ce accordmgtodraftangle

Ls
* HP189863 | R0.2 4.0 6 3.5 30 75 3.85 1.68 31.30 | 32.39 | 33.56 - -
* HPI89870 | R0O.3 4.0 6 35 30 75 3.85 1.68 31.30 | 32.39 | 33.56 = =
* HPI89876 | RO.5 4.0 6 35 30 75 3.85 1.68 31.30 | 32.39 | 33.56 - -
* HPI89882 | R1.0 4.0 6 3.5 30 75 3.85 1.68 31.30 | 32.39 | 33.56 = =
* HP189857 | RO.1 4.0 6 35 35 80 3.85 1.47 36.47 | 37.74 - - -
* HPI89864 | R0.2 4.0 6 3.5 35 80 3.85 1.47 36.47 | 37.74 = = =
* HPI89871 | R0O.3 4.0 6 3.5 35 80 3.85 1.47 36.47 | 37.74 - - -
* HPI89877 | RO.5 4.0 6 3.5 35 80 3.85 1.47 3647 | 37.74 = = =
* HPI89883 | R1.0 4.0 6 35 35 80 3.85 1.47 36.47 | 37.74 - - -
* HPI89858 | RO.1 4.0 6 3.5 45 90 3.85 1.17 46.80 | 48.44 = = =
* HPI89865 | R0.2 4.0 6 3.5 45 90 3.85 1.17 46.80 | 48.44 - - -
* HPI89872 | R0.3 4.0 6 3.5 45 90 3.85 1.17 46.80 | 48.44 = = =
* HPI89878 | R0O.5 4.0 6 35 45 90 3.85 1.17 46.80 | 48.44 - - -
* HPI89884 | R1.0 4.0 6 3.5 45 90 3.85 1.17 46.80 | 48.44 = = =
* HPI89050 | RO.1 5.0 6 4 20 65 4.85 1.29 20.96 | 21.69 - - -
* HPI89886 | R0.2 5.0 6 4 20 65 4.85 1.29 20.96 | 21.69 = = =
* HPI89888 | R0.3 5.0 6 4 20 65 4.85 1.29 20.96 | 21.69 - - -
* HPI89890 | R0O.5 5.0 6 4 20 65 4.85 1.29 20.96 | 21.69 = = =
* HP189892 | R1.0 5.0 6 4 20 65 4.85 1.29 20.96 | 21.69 - - -
* HPI89885 | RO.1 5.0 6 4 40 85 4.85 0.68 41.64 = = = =
* HP189887 | R0.2 5.0 6 4 40 85 4.85 0.68 41.64 - - - -
* HPI89889 | R0.3 5.0 6 4 40 85 4.85 0.68 41.64 = = = =
* HPI89891 | RO.5 5.0 6 4 40 85 4.85 0.68 41.64 - - - -
* HPI89893 | R1.0 5.0 6 4 40 85 4.85 0.68 41.64 = = = =
* HP1I89060 | RO.1 6 0 6 5 12 50 5.85 0.00 - - - - -
* HPI89898 | R0.2 6 5 5.85 0.00 = = = = =

Corner Radius Mill Dia. Shank Dia. NEXT PAGE p>
Tolerance (mm) Tolerance (mm) Tolerance

up to @6 +0.005

over @6 £0.008 0~-0.010 +Shank biasa6:hs
© : Excellent O : Good
SO I ——— M
Material ~ High alloyed steel, . : Nodular cast  Malleable cast
Description Non-alloy steel Low alloy steel Tl s Stainless steel Grey cast iron i) f
VDI 3323 1 2 3 4 5 6 7 8 9 10 1.1 1.2 12 13 14.1 15 16 17 18 19 20
HRc 13 25 28 32 10 29 32 38 15 35 44 15 23 10 10 26 3 25 21
HB 125 190 250 270 300 180 275 300 350 200 325 409 200 240 180 180 260 160 250 130 230
Recommended O O O O O

1O L - TE—

Material  Aluminum- Alumlnum—cast Copperand CopperAlloys Non Metallic : Titanium
Description wrought alloy allo y ;?I)Be gprg Materials | Hieat Resistant Super Alloys Alloys _--
VDI3323 21 22 23 25 27 29 30 31 32 33 34 35 36 37 381 382 391 392 393 40 M
HRc 15 30 25 38 34 4549 5055 5660 6165 6670 42 55
HB 60 100 75 90 130 110 90 100 200 280 250 350 320 400Rm 1050 Rm 421469 481-560 577-654 670-739 400 550
Recommended [©)] © © © © O ©
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I PREMIUM SOLID CARBIDE END MILLS
for HIGH HARDENED STEEL

C-COATED SOLID CARBIDE END MILLS SERIES
2 FLUTE CORNER RADIUS for RIB PROCESSING

» Improvement of tool life by applying new coating
» Application of tight tolerances for precision machining
» Highly Accurate Fine-Finishing End Mill For High-Hardened Steel (HRc50-70)

i - R o] D:TQ §

L2
™
=
35° | +0.005 | +0.008 Coating P118122

D0.2~D6 D8~D12 NEW SIZE ) Unit: mm

Corner Mill ank | Length Length Overall | Neck Maximum reach lengths
Radius |Diameter|Diameter| of Cut Sha k Length Diameter Inlt\?':';elze(?)ce accordmgtodraftangle

Interferen
Angle ce

gle (%)

Maximum reach length
according to draft angle

Ls
* HPI89704 | R0.3 6.0 6 5 12 50 5.85 0.00 - - - - -
* HPI89894 | RO.1 6.0 6 5 18 60 5.85 0.00 = = = = =
* HPI89899 | R0.2 6.0 6 5 18 60 5.85 0.00 - - - - -
* HPI89705 | R0.3 6.0 6 5 18 60 5.85 0.00 = = = = =
* HPI89709 | R0O.5 6.0 6 5 18 60 5.85 0.00 - - - - -
* HPI89713 | R1.0 6.0 6 5 18 60 5.85 0.00 = = = = =
* HPI89895 | RO.1 6.0 6 5 24 70 5.85 0.00 - - - - -
* HPI89701 | R0.2 6.0 6 5 24 70 5.85 0.00 = = = = =
* HPI89706 | R0.3 6.0 6 5 24 70 5.85 0.00 - - - - -
* HPI89710 | RO.5 6.0 6 5 24 70 5.85 0.00 = = = = =
* HPI89714 | R1.0 6.0 6 5 24 70 5.85 0.00 - - - - -
* HPI89896 | RO.1 6.0 6 5 35 80 5.85 0.00 = = = = =
* HPI89702 | R0.2 6.0 6 5 35 80 5.85 0.00 - - - - -
* HPI89707 | R0.3 6.0 6 5 35 80 5.85 0.00 = = = = =
* HPI89711 | RO.5 6.0 6 5 35 80 5.85 0.00 - - - - -
* HPI89715 | R1.0 6.0 6 5 35 80 5.85 0.00 = = = = =
* HPI89897 | RO.1 6.0 6 5 55 100 5.85 0.00 - - - - -
* HPI89703 | R0.2 6.0 6 5 55 100 5.85 0.00 = = = = =
* HPI89708 | R0.3 6.0 6 5 55 100 5.85 0.00 - - - - -
* HPI89712 | RO.5 6.0 6 5 55 100 5.85 0.00 = = = = =
* HPI89716 | R1.0 6.0 6 5 55 100 5.85 0.00 - - - - -
* HPI89080 | R0.3 8.0 8 9 25 60 7.70 0.00 = = = = =
* HPI89717 | RO.5 8.0 8 9 25 60 7.70 0.00 - - - - -
*HPI89718 | R1.0 8.0 8 9 25 60 7.70 0.00 = = = = =
* HPI89719 | R1.5 8 0 8 9 25 60 7.70 0.00 - - - - -
* HPI89720 | R2.0 8 9 7.70 0.00 = = = = =

Corner Radius Mill Dia. Shank Dia. NEXT PAGE p>
Tolerance (mm) Tolerance (mm) Tolerance

up to @6 +0.005

over @6 \ +0.008 0~-0.010 ‘ * Shank D|a >06:h5
© : Excellent O : Good
1SO [ ™M
Material ~ High alloyed steel, . . Nodular cast ~ Malleable cast

Description Non-alloy steel Low alloy steel il enl s Stainless steel Grey cast iron o o

VDI 3323 1 2 3 4 5 6 7 8 9 10 1.1 1.2 12 13 14.1 15 16 17 18 19 20
HRc 13 25 28 32 10 29 32 38 15 35 44 15 23 10 10 26 3 25 21
HB 125 190 250 270 300 180 275 300 350 200 B25) 409 200 240 180 180 260 160 250 130 230

Recommended O O O O O

ISO

Material ~ Aluminum-  Aluminum-cast, Aloys Non Metallic : Titanium
Description wrought alloy alloyed e rass)  Materials  HeatResistant Super Alloys Alloys _--
VDI3323 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 381 382 391 392 393 40 41

HRc 15 30 25 38 34 4549 | 50-55 56-60 61-65 6670 42 55
HB 60 100 75 9 130 110 90 100 200 280 250 350 320 400Rm 1050Rm 421469 481-560 577-654 670-739 400 550
Recommended © © o o o0 O ©
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C-COATED SOLID CARBIDE END MILLS SERIES
2 FLUTE CORNER RADIUS for RIB PROCESSING

» Improvement of tool life by applying new coating
» Application of tight tolerances for precision machining
» Highly Accurate Fine-Finishing End Mill For High-Hardened Steel (HRc50-70)

i - R o D:Tzf T

L2

!merfere
Angl nce

ngle (%)

Maximum reach length
according to draft angle

™
=
Z =il c A
35° | x0.005 | +0.008 Coating P118-122

D02~D6  D8~D12 NEW SIZE ) Unit : mm

Corner Mill Shank | Length Length Overall | Neck Maximum reach lengths
Radius [Diameter|Diameter| of Cut Sh k Length Diameter Inlt\er:;elze(?)ce accordlngtodraftangle

L3
* HPI89100 | R0O.3 10.0 10 11 32 70 9.70 0.00 - - - - -
* HP189721 RO.5 10.0 10 11 32 70 9.70 0.00 - - - - -
« HPI89722 | R1.0 10.0 10 11 32 70 9.70 0.00 - - - - -
* HPI89723 | R1.5 10.0 10 11 32 70 9.70 0.00 - - - = =
* HPI89724 | R2.0 10.0 10 11 32 70 9.70 0.00 - - - - -
* HPI89120 | R0O.5 12.0 12 12 38 80 11.70 0.00 - - - - -
* HPI89725 | R1.0 12.0 12 12 38 80 11.70 0.00 - - - - -
* HPI89726 | R1.5 12.0 1 2 1 2 38 80 11.70 0.00 - - - - -
* HPI89727 | R2.0 12.0 11.70 0.00 - - - - -
Size Corner Radius Mill Dia. Shank Dia.
Tolerance (mm) Tolerance (mm) Tolerance
up to @6 +0.005
over @6 +0.008 0~-0.010 * Shank D|a >06:h5
© : Excellent O:Good
150 | ]
D@ﬁ{]‘%ﬂ Non-alloy steel Low alloy steel ngrrl]gl{%?gtggel, Stainless steel Grey cast iron Nodtilrlgr el | Wllese e
VDI3323 1 2 3 4 5 6 7 8 9 0 1M1 M2 12 13 141 15 16 17 18 19 20
HRc 13 25 28 32 10 29 32 38 15 35 44 15 23 10 10 26 3 25 21
HB 125 190 250 270 300 180 275 300 350 200 325 409 200 240 180 180 260 160 250 130 230
Recommended O O O @] O

1O L - TE—

Material  Aluminum- Alumlnum-cast Copperand CopperAlloys Non Metallic : Titanium
Description wrought alloy allo y ;?I)Be gprg Materials | Hieat Resistant Super Alloys Alloys _--
VDI3323 21 22 23 25 27 29 30 31 32 33 34 35 36 37 381 382 391 392 393 40 41
HRc 15 30 25 38 34 45-49 | 50-55 56-60 61-65 66-70 42 55
HB 60 100 7 920 130 110 90 100 200 280 250 350 320 400Rm 1050 Rm 421469 481-560 577-654 670-739 400 550
Recommended © © © © © O ©
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I PREMIUM SOLID CARBIDE END MILLS
for HIGH HARDENED STEEL

C-COATED SOLID CARBIDE END MILLS SERES
2 FLUTE STUB LENGTH CORNER RADIUS with EXTENDED NECK euan swanx m

» Improvement of tool life by applying new coating
» Application of tight tolerances for precision machining
» Highly Accurate Fine-Finishing End Mill For High-Hardened Steel (HRc50-70)

R
D3
R o S|
L L3 gg’ ArgZE(%nce
\ 85
=8
L - o8 v
35° | £0.005 | +0.008 Coating P 118122
D03~D6  D8~D20 Unit : mm
Corner Mill ank | Length Length Overall | Neck Maximum reach lengths
Radius |Diameter|Diameter| of Cut Sh Length |Diameter|Interference according to draft angle
a k Angle (°)
L2 D3 0.5° 1° 1.5° 2° 3°
HPK15003 | R0.02 0.3 3 0.45 1 40 0.27 12.49 1.14 | 1.20 | 1.27 | 1.35 1.54
HPK15004 | R0.05 0.4 3 0.6 1 40 0.37 12.41 1.14 1.20 1.27 1.35 1.54
HPK15005 | R0.05 0.5 3 0.7 1 40 0.45 12.25 1.20 1.27 1.34 1.42 1.62
HPK15901 | R0.05 0.5 4 1 1.5 40 0.45 12.16 1.73 | 1.82 | 1.93 | 2.05 | 234
HPK15006 | R0.05 0.6 3 0.9 2 40 0.55 10.35 2.25 238 | 252 | 267 | 3.05
HPK15902 | R0.05 0.6 4 1.2 2 40 0.55 11.39 225 | 238 | 252 | 267 | 3.05
HPK15007 | R0.05 0.7 4 1.4 2 40 0.65 11.31 225 | 238 | 252 | 267 | 3.05
HPK15008 | R0.05 0.8 3 1.2 2 40 0.75 10.06 225 | 238 | 252 | 2,67 | 3.05
HPK15903 | R0.05 0.8 4 1.6 2 40 0.75 11.22 2.25 238 | 252 | 2.67 3.05
HPK15009 | R0.05 0.9 4 2 3 40 0.85 9.90 3.31 349 | 3.69 | 3.92 | 447
HPK15010 @ RO.1 1.0 3 1.5 3 40 0.95 8.34 3.31 349 | 369 | 392 | 447
HPK15904 | RO.1 1.0 4 1.5 3 40 0.95 9.79 3.31 349 | 3.69 | 392 | 447
HPK15905 | RO.1 1.0 6 1.5 3 40 0.95 11.38 3.31 349 | 369 | 392 | 447
HPK15015 | RO.1 1.5 3 2.2 4 40 1.45 6.21 423 | 438 | 454 | 471 5.09
HPK15906 | RO.1 1.5 6 2.2 4 40 1.45 10.21 423 | 438 | 454 | 471 5.09
HPK15020 | RO.1 2.0 3 3 6 40 1.95 3.59 630 | 652 | 6.75 7.01 7.57
HPK15907 | RO.1 2.0 4 3 6 40 1.95 5.81 6.30 | 6.52 | 6.75 7.01 7.57
HPK15908 | RO.1 2.0 6 3 6 40 1.95 8.39 630 | 652 | 6.75 7.01 7.57
HPK15025 | RO.1 2.5 3 4 6 40 2.40 2.01 639 | 662 | 686 | 7.11 -
HPK15909 | RO0.1 25 6 4 6 40 2.40 7.83 639 | 6.62 | 6.86 | 7.11 7.69
HPK15030 | RO.1 3.0 6 4 7 45 2.85 6.64 7.52 7.79 | 8.07 | 837 | 9.05
HPK15035 | RO.1 3.5 6 5 9 45 3.35 5.12 959 | 993 | 10.29 | 10.67 | 11.54
HPK15040 @ RO.1 4.0 6 5 9 45 3.85 4.39 9.59 | 9.93 | 10.29 | 10.67 | 11.54
HPK15045 | RO.1 4.5 6 6 10 45 435 3.28 10.63 | 11.00 | 11.39 | 11.82 | 12.78
HPK15050 | R0.2 5.0 6 6 11 50 4.85 2.18 11.66 | 12.07 | 12.50 | 12.97 -
NEXT PAGE p
Tolerance (mm) Tolerance (mm) Tolerance
up to @6 +0.005 up to @12 0~-0.010
over @6 \ +0.008 over @12 \ 0~-0.012 \ *Shark Dinso6:hs
© : Excellent O: Good
SO m
Dyg?g‘?én Non-alloy steel Low alloy steel Hi%rr‘]gllgg?gtgzjel' Stainless steel Grey cast iron NOdli’rErr‘ cast Mallearg:]e cast
VDI3323 1 2 3 4 5 6 7 8 9 10 M1 M2 12 13 141 15 16 17 18 19 20
HRe 3 25 28 3% 10 29 32 3 15 35 44 15 23 10 10 26 3 25 21
HB 125 190 250 270 300 180 275 300 350 200 325 409 200 240 180 180 260 160 250 130 230
Recommended O O O O O

ISO

Material ~ Aluminum-  Aluminum-cast, Aloys Non Metallic : Titanium
Description wrought alloy alloyed e rass)  Materials  HeatResistant Super Alloys Alloys _--
VDI3323 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 381 382 391 392 393 40 41

HRc 15 30 25 38 34 4549 | 50-55 56-60 61-65 6670 42 55
HB 60 100 75 9 130 110 90 100 200 280 250 350 320 400Rm 1050Rm 421469 481-560 577-654 670-739 400 550
Recommended © © o o o0 O ©
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C-COATED SOLID CARBIDE END MILLS SEis
2 FLUTE STUB LENGTH CORNER RADIUS with EXTENDED NECK euan swanx m

» Improvement of tool life by applying new coating
» Application of tight tolerances for precision machining
» Highly Accurate Fine-Finishing End Mill For High-Hardened Steel (HRc50-70)

R

/ D3 /E —
g b
L1 e
| L3 45
L2 %§
IS
=k
% || L | S
35° | +0.005 | +0.008 oating P118-122
D03~D6  D8~D20 Unit : mm
. Length .
Corner Mill Shank | Length Below Overall | Neck Maximum reach lengths
Radius |Diameter|Diameter| of Cut | ¢ -\ | Length Diameter Inlt\er:;elze(?)ce according to draft angle
R D1 D2 ] Ls L2 Ds 0.5° 1° 1.5° 2 3°
HPK15060 | R0.2 6.0 6 7 14 50 5.85 0.00 = = = = =
HPK15080 | RO.2 8.0 8 9 18 60 7.70 0.00 - - - - -
HPK15100 | RO.2 10.0 10 12 25 75 9.70 0.00 = = = = =
HPK15120 | R0O.3 12.0 12 15 30 75 11.70 0.00 - - - - -
HPK15160 | RO.3 16.0 16 18 38 90 15.70 0.00 = = = = =
HPK15200 | RO.3 20.0 20 24 45 100 19.70 0.00 - - - - -
Size Corner Radius Mill Dia. Shank Dia.
Tolerance (mm) Tolerance (mm) Tolerance
up to @6 +0.005 up to @12 0~-0.010
over @6 +0.008 over @12 0~-0.012 * Shank Dla >06:h5
© :Excellent O: Good
150 | M
D@ﬁ{]‘%ﬂ Non-alloy steel Low alloy steel ngrrl]gl{%?gtggel, Stainless steel Grey cast iron Nodtilrlgr el | Wllese e
VDI3323 1 2 3 4 5 6 7 8 9 0 M4 M2 12 13 141 15 16 17 18 19 20
HRc 13 | 25 28 32 10 29 32 3 15 35 44 15 23 10 10 26 3 25 21
HB 125 190 250 270 300 180 275 300 350 200 325 409 200 240 180 180 260 160 250 130 = 230
Recommended O O O O O

1O L - TE—

Material  Aluminum- Alumlnum-cast Copperand CopperAlloys Non Metallic : Titanium
Description wrought alloy allo y ;?I)Be gprg Materials | Hieat Resistant Super Alloys Alloys _--
VDI3323 21 22 23 25 27 29 30 31 32 33 34 35 36 37 381 382 391 392 393 40 41
HRc 15 30 25 38 34 4549 5055 56-60 61-65 66-70 42 55
HB 60 100 75 90 130 110 90 100 200 280 250 350 320 400Rm 1050 Rm 421469 481-560 577-654 670-739 400 550
Recommended © © © © © O ©
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I PREMIUM SOLID CARBIDE END MILLS
for HIGH HARDENED STEEL

C-COATED SOLID CARBIDE END MILLS SERIES
2 FLUTE MINIATURE CORNER RADIUS PLAIN SHANK m

» Improvement of tool life by applying new coating
» Application of tight tolerances for precision machining
» Highly Accurate Fine-Finishing End Mill For High-Hardened Steel (HRc50-70)

L2

- C
a ﬁ a P.123
Unit : mm
. Mill Shank Length Overall
R D1 D2 L L2

HPK14003 R0.02 0.3 6 0.45 50
HPK14004 R0.05 0.4 6 0.6 50
HPK14005 R0.05 0.5 6 0.7 50
HPK14006 R0.05 0.6 6 0.9 50
HPK14008 R0.05 0.8 6 1.2 50
HPK14010 RO.1 1.0 6 1.5 50
HPK14012 RO.1 1.2 6 1.8 50
HPK14015 RO.15 1.5 6 2.2 50
HPK14020 R0.15 2.0 6 2.2 50
Corner Radius Mill Dia. Shank Dia.
Tolerance (mm) Tolerance (mm) Tolerance
+0.005 | 0~-0.010 | h4
© : Excellent O : Good
150 | ™M
Dysﬂ?g‘?én Non-alloy steel Low alloy steel H'%%g'{gg?gtggel' Stainless steel Grey cast iron Nw%’rr‘ cast Mallearg:? cast
VDI3323 1 2 3 4 5 6 7 8 9 0 11 112 12 13 141 15 16 17 18 19 20
HRc 13 25 28 32 10 29 32 38 15 35 44 15 23 10 10 26 3 25 21
HB 125 190 250 270 300 180 275 300 350 200 325 409 200 240 180 180 260 160 250 130 230
Recommended @) O @) ©) ©)

ISO

Material ~ Aluminum-  Aluminum-cast, and Aloys Non Metallic : Titanium
Description wrought alloy alloyed ronze/Brass)  Materials | Heat Resistant Super Alloys Alloys _--
VDI3323 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 381 382 391 392 393 40 41

HRc 15 30 25 38 34 4549 | 50-55 56-60 61-65 6670 42 55
HB 60 100 75 9 130 110 90 100 200 280 250 350 320 400Rm 1050Rm 421469 481-560 577-654 670-739 400 550
Recommended © © o o o0 O ©
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C-COATED SOLID CARBIDE END MILLS SERIES
4 FLUTE CORNER RADIUS for RIB PROCESSING with NECK  ruan s [ TSI

» Improvement of tool life by applying new coating
» Application of tight tolerances for precision machining
» Highly Accurate Fine-Finishing End Mill For High-Hardened Steel (HRc50-70)

D3

R Vay
. v/ D2] |] | [ N [o1
| I
L3

30° | 27730°| £0.005 Coating P124-125

upto@3  Over 3 Unit : mm

Corner Mill Shank | Length Length Overall | Neck Maximum reach lengths
Radius |Diameter|Diameter| of Cut Sh k Length Diameter|Interference according to draft angle
Angle (°)
0.5° 1° 1.5° 2° 3°

!nterferem:e

%

Maximum reach length
according to draft angle

'_

HPK16005 | R0.02 0.5 4 0.4 1 50 0.45 12.93 120 | 127 | 134 | 142 | 162
HPK16903 | R0.05 0.5 4 0.4 1 50 0.45 12.93 120 | 127 | 134 | 142 | 1.62
HPK16906 | RO.1 0.5 4 0.4 1 50 0.45 12.93 120 | 127 | 134 | 142 | 1.62
HPK16901 | R0.02 0.5 4 0.4 3 50 0.45 10.31 331 | 349 | 3.69 | 392 | 447
HPK16904 | R0.05 0.5 4 0.4 3 50 0.45 10.31 331 | 349 | 3.69 | 392 | 447
HPK16907 | RO.1 0.5 4 0.4 3 50 0.45 10.31 331 | 349 | 3.69 | 3.92 | 447
HPK16902 | R0.02 0.5 4 0.4 6 50 0.45 7.89 646 | 682 | 721 | 766 | 8.74
HPK16905 | R0.05 0.5 4 0.4 6 50 0.45 7.89 646 | 682 | 721 | 766 | 8.74
HPK16908 | RO.1 0.5 4 0.4 6 50 0.45 7.89 646 | 682 | 721 | 766 | 874
HPK16006 | R0.02 0.6 4 0.5 2 50 0.55 11.39 225 | 238 | 252 | 267 | 3.05
HPK16911 | R0.05 0.6 4 0.5 2 50 0.55 11.39 225 | 238 | 252 | 267 | 3.05
HPK16914 | RO.1 0.6 4 0.5 2 50 0.55 11.39 225 | 238 | 252 | 267 | 3.05
HPK16909 | R0.02 0.6 4 0.5 6 50 0.55 7.78 646 | 682 | 721 | 766 | 874
HPK16912 | R0.05 0.6 4 0.5 6 50 0.55 7.78 646 | 682 | 721 | 766 | 8.74
HPK16915 | RO.1 0.6 4 0.5 6 50 0.55 7.78 646 | 682 | 721 | 766 | 874
HPK16910 | R0.02 0.6 4 0.5 10 50 0.55 5.90 10.67 | 11.26 | 11.91 | 12.65 | 13.75
HPK16913 | R0.05 0.6 4 0.5 10 50 0.55 5.90 10.67 | 11.26 | 11.91 | 12.65 | 13.75
HPK16916 | RO.1 0.6 4 0.5 10 50 0.55 5.90 10.67 | 11.26 | 11.91 | 12.65 | 13.75
HPK16007 | R0.02 0.7 4 0.55 2 50 0.65 11.31 225 | 238 | 252 | 267 | 3.05
HPK16918 | R0.05 0.7 4 0.55 2 50 0.65 11.31 225 | 238 | 252 | 267 | 3.05
HPK16920 | RO.1 0.7 4 0.55 2 50 0.65 11.31 225 | 238 | 252 | 267 | 3.05
HPK16917 | R0.02 0.7 4 0.55 6 50 0.65 7.67 646 | 682 | 721 | 766 | 874
HPK16919 | R0.05 0.7 4 0.55 6 50 0.65 7.67 646 | 682 | 721 | 766 | 8.74
HPK16921 | RO.1 0.7 4 0.55 6 50 0.65 7.67 646 | 682 | 721 | 766 | 8.74
HPK16008 | R0.02 0.8 4 0.65 2 50 0.75 11.22 225 | 238 | 252 | 267 | 3.05
HPK16923 | R0.05 0.8 4 0.65 2 50 0.75 11.22 225 | 238 | 252 | 267 | 3.05

Corner Radius Mill Dia. Shank Dia. NEXT PAGE >
Tolerance (mm) Tolerance (mm) Tolerance

+0.005 | 0~-0.010 | h4
© : Excellent O :Good
SO I ——— M
Material ~ High alloyed steel, . : Nodular cast  Malleable cast
Description Non-alloy steel Low alloy steel Tl s Stainless steel Grey cast iron i) f
VDI 3323 1 2 3 4 5 6 7 8 g 10 1.1 1.2 12 13 14.1 15 16 17 18 19 20
HRc 13 25 28 32 10 29 32 38 15 35 44 15 23 10 10 26 3 25 21
HB 125 190 250 270 300 180 275 300 350 200 825 409 200 240 180 180 260 160 250 130 230
Recommended O O O @] O

1O L - TE—

Material  Aluminum- Alumlnum-cast Copperand CopperAlloys Non Metallic : Titanium
Description wrought alloy allo y ;?I)Be g;g Materials | Hieat Resistant Super Alloys Alloys _--
VDI3323 21 22 23 25 27 29 30 31 32 33 34 35 36 37 381 382 391 392 393 40 41
HRc 15 30 25 38 34 4549 5055 56-60 61-65 66-70 42 55
HB 60 100 75 90 130 110 90 100 200 280 250 350 320 400Rm 1050 Rm 421469 481-560 577-654 670-739 400 550
Recommended © © © © © O ©
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I PREMIUM SOLID CARBIDE END MILLS
for HIGH HARDENED STEEL

C-COATED SOLID CARBIDE END MILLS SERES
4 FLUTE CORNER RADIUS for RIB PROCESSING with NECK  ruamshan m

» Improvement of tool life by applying new coating
» Application of tight tolerances for precision machining
» Highly Accurate Fine-Finishing End Mill For High-Hardened Steel (HRc50-70)

R
—ve—————a— S
L1
L3

a
Coating P124-125
upto@3  Over @3 Unit : mm
Corner Mill ank | Length Ihee':gw Overall | Neck Maximum reach lengths
Radius |Diameter|Diameter| of Cut Length |Diameter|Interference according to draft angle
Shank Angle (°)
R D1 D2 Ly L2 Ds 0.5° 1° 1.5° 2° 3°

Ls

Interferenc
e
Angle °)

Maximum reach length
according to draft angle

HPK16926 | RO.1 0.8 4 0.65 2 50 0.75 11.22 225 | 238 | 252 | 267 | 3.05
HPK16929 | R0.2 0.8 4 0.65 2 50 0.75 11.22 225 | 238 | 252 | 267 | 3.05
HPK16922 | R0.02 0.8 4 0.65 6 50 0.75 7.55 646 | 6.82 | 7.21 766 | 8.74
HPK16924 | R0.05 0.8 4 0.65 6 50 0.75 7.55 646 | 682 | 7.21 766 | 8.74
HPK16927 | RO.1 0.8 4 0.65 6 50 0.75 7.55 646 | 6.82 | 7.21 766 | 8.74
HPK16930 | R0.2 0.8 4 0.65 6 50 0.75 7.55 646 | 6.82 | 7.21 766 | 8.74
HPK16925 | R0.05 0.8 4 0.65 12 50 0.75 5.06 12.77 | 1348 | 14.26 | 15.12 | 15.97
HPK16928 | RO.1 0.8 4 0.65 12 50 0.75 5.06 12.77 | 1348 | 14.26 | 15.12 | 15.97
HPK16931 | R0.2 0.8 4 0.65 12 50 0.75 5.06 12.77 | 1348 | 14.26 | 15.12 | 1597
HPK16010 | R0.05 1.0 4 0.8 2 50 0.95 11.04 225 | 238 | 252 | 267 | 3.05
HPK16937 | RO.1 1.0 4 0.8 2 50 0.95 11.04 225 | 238 | 252 | 267 | 3.05
HPK16943 | R0.2 1.0 4 0.8 2 50 0.95 11.04 225 | 238 | 252 | 267 | 3.05
HPK16932 | R0.05 1.0 4 0.8 3 50 0.95 9.79 3.31 349 | 369 | 392 | 447
HPK16938 | RO.1 1.0 4 0.8 3 50 0.95 9.79 3.31 349 | 369 | 392 | 447
HPK16944 | R0.2 1.0 4 0.8 3 50 0.95 9.79 3.31 349 | 369 | 392 | 447
HPK16933 | R0.05 1.0 4 0.8 4 50 0.95 8.80 436 | 460 | 486 | 5.16 | 5.89
HPK16939 | RO.1 1.0 4 0.8 4 50 0.95 8.80 436 | 460 | 486 | 5.16 | 5.89
HPK16945 | R0.2 1.0 4 0.8 4 50 0.95 8.80 436 | 460 | 486 | 5.16 | 5.89
HPK16934 | R0.05 1.0 4 0.8 5 50 0.95 7.99 5.41 571 | 6.04 | 641 7.32
HPK16940 | RO.1 1.0 4 0.8 5 50 0.95 7.99 541 571 | 6.04 | 641 7.32
HPK16946 | R0.2 1.0 4 0.8 5 50 0.95 7.99 541 571 | 6.04 | 641 7.32
HPK16935 | R0.05 1.0 4 0.8 6 50 0.95 7.31 646 | 6.82 | 7.21 7.66 | 8.74
HPK16941 | RO.1 1.0 4 0.8 6 50 0.95 7.31 646 | 682 | 7.21 766 | 8.74
HPK16947 | R0.2 1.0 4 0.8 6 50 0.95 7.31 6.46 | 6.82 | 7.21 7.66 | 8.74
HPK16936 | R0.05 1.0 4 0.8 8 50 0.95 6.25 8.57 | 9.04 | 9.56 | 10.15 | 11.18
HPK16942 | RO.1 1.0 4 0.8 8 50 0.95 6.25 8.57 | 9.04 | 956 | 10.15 | 11.18
Corner Radius Mill Dia. Shank Dia. NEXT PAGE -
Tolerance (mm) Tolerance (mm) Tolerance
+0.005 | 0~-0.010 | h4
© : Excellent O : Good
150 | ™M
Dysi'}?&?én Non-alloy steel Low alloy steel HI%frl]gI{g)é?gt:}gel, Stainless steel Grey cast iron N°dli'r|gr cast Malleiabll_tle cast
VDI3323 1 2 3 4 5 6 7 8 9 0 M1 12 12 13 141 15 16 17 18 19 20
HRc 13 25 28 32 10 29 32 38 15 35 44 15 23 10 10 26 3 25 21
HB 125 190 250 270 300 180 275 300 350 200 325 409 200 240 180 180 260 160 250 130 230
Recommended O O O O O
1O Sy V—
e Wy AUTrast - Coprand Gperilors Non MOl et Ressiant SuperAloys TS0 s, M
VDI3323 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 381 382 391 392 393 40 41
HRc 15 30 25 38 34 45-49 | 50-55  56-60 61-65 66-70 42 55
HB 60 100 75 9 130 110 90 100 200 280 250 350 320 400Rm 1050Rm 421469 481-560 577-654 670-739 400 550
Recommended © © © © [©) O ©
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C-COATED SOLID CARBIDE END MILLS SERIES
4 FLUTE CORNER RADIUS for RIB PROCESSING with NECK  ruamshan m

» Improvement of tool life by applying new coating
» Application of tight tolerances for precision machining
» Highly Accurate Fine-Finishing End Mill For High-Hardened Steel (HRc50-70)

R
— 7 D] | [ —~ 1 LT
- | -
L3

30° | 27°30°| £0.005 Coating P.124-125

upto@3  Over 3 Unit : mm

Corner Mill Shank | Length Ifenlg\tl\ll‘ Overall | Neck Maximum reach lengths
Radius |Diameter|Diameter| of Cut Length | Diameter|Interference according to draft angle
Shank Ang|e °)
R Dn D2 L Lo Ds 0.5° 1° 1.5° 2° 3°

!nterferenCe

%

Maximum reach length
according to draft angle

Ls
HPK16948 | R0.2 1.0 4 0.8 8 50 0.95 6.25 8.57 | 9.04 | 9.56 | 10.15 | 11.18
HPK16015 | RO.1 1.5 4 1.2 3 50 1.45 9.15 3.20 | 3.31 343 | 356 | 3.85
HPK16952 | R0.2 1.5 4 1.2 3 50 1.45 9.15 3.20 | 3.31 343 | 356 | 3.85
HPK16955 | R0.3 1.5 4 1.2 3 50 1.45 9.15 320 | 3.31 343 | 356 | 3.85
HPK16949 | RO.1 1.5 4 1.2 4 50 1.45 8.12 423 | 438 | 454 | 471 5.09
HPK16950 | RO.1 1.5 4 1.2 6 50 1.45 6.63 630 | 6.52 | 6.75 | 7.01 7.57
HPK16953 | R0.2 15 4 1.2 6 50 1.45 6.63 6.30 | 6.52 | 6.75 | 7.01 7.57
HPK16956 | R0.3 1.5 4 1.2 6 50 1.45 6.63 6.30 | 6.52 | 6.75 | 7.01 7.57
HPK16951 | RO.1 1.5 4 1.2 12 50 1.45 4.27 12.50 | 12.94 | 13.40 | 13.91 | 15.03
HPK16954 | R0.2 1.5 4 1.2 12 50 1.45 4.27 12.50 | 12.94 | 13.40 | 13.91 | 15.03
HPK16957 | R0.3 1.5 4 1.2 12 50 1.45 4.27 12.50 | 12.94 | 13.40 | 13.91 | 15.03
HPK16020 | RO.1 2.0 4 1.6 4 50 1.95 7.28 423 | 438 | 454 | 471 5.09
HPK16961 | R0.2 2.0 4 1.6 4 50 1.95 7.28 423 | 438 | 454 | 471 5.09
HPK16965 | R0.3 2.0 4 1.6 4 50 1.95 7.28 423 | 438 | 454 | 471 5.09
HPK16968 | R0.5 2.0 4 1.6 4 50 1.95 7.28 423 | 438 | 454 | 471 5.09
HPK16958 | RO.1 2.0 4 1.6 6 50 1.95 5.81 6.30 | 6.52 | 6.75 | 7.01 7.57
HPK16962 | R0.2 2.0 4 1.6 6 50 1.95 5.81 6.30 | 6.52 | 6.75 | 7.01 7.57
HPK16959 | RO.1 2.0 4 1.6 8 50 1.95 4.83 837 | 866 | 897 | 9.31 | 10.06
HPK16963 | R0.2 2.0 4 1.6 8 50 1.95 4.83 837 | 866 | 897 | 931 | 10.06
HPK16966 | R0.3 2.0 4 1.6 8 50 1.95 4.83 837 | 866 | 897 | 931 | 10.06
HPK16969 | RO.5 2.0 4 1.6 8 50 1.95 4.83 837 | 866 | 897 | 931 | 10.06
HPK16960 | RO.1 2.0 4 1.6 12 50 1.95 3.62 12.50 | 12.94 | 13.40 | 13.91 | 15.03
HPK16964 | R0.2 2.0 4 1.6 12 50 1.95 3.62 12.50 | 12,94 | 13.40 | 13.91 | 15.03
HPK16967 | R0.3 2.0 4 1.6 12 50 1.95 3.62 12.50 | 12.94 | 13.40 | 13.91 | 15.03
HPK16970 | RO.5 2.0 4 1.6 12 50 1.95 3.62 12.50 | 12.94 | 13.40 | 13.91 | 15.03
HPK16030 | RO.2 3.0 6 25 8 55 2.85 6.17 8.56 | 886 | 9.18 | 9.52 | 10.29
Tolerance (mm) Tolerance (mm) Tolerance
+0.005 | 0~-0.010 | h4
© : Excellent O:Good
SO I ——— M
D@ﬁﬂf& Non-alloy steel Low alloy steel Hi%f:]gl{%?gtg};el, Stainless steel Grey cast iron Nodli‘rlgr el | Wllese e
VDI3323 1 2 3 4 5 6 7 8 9 0 111 12 12 13 141 15 16 17 18 19 20
HRc 13 25 28 32 10 29 32 38 15 35 44 15 23 10 10 26 3 25 21
HB 125 190 250 270 300 180 275 300 350 200 325 409 200 240 180 180 260 160 250 130 230
Recommended (@) o (@) o (@)

10 S S T—
Material ~ Aluminum-  Aluminum-cast, ~ Copperand CopperAloys Non Metallic : Titanium

Description wrought alloy alloyed ronze / ) Materials
VDI3323 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35! 36 37 381 [ 382 | 39.1 | 39.2 | 39.3 40 41
HRc 15 30 25 38 34 45-49 | 50-55 56-60 61-65 66-70 42 55
HB 60 100 75 920 130 110 90 100 200 280 250 350 320 400Rm 1050 Rm 421469 481-560 577-654 670-739 400 550
Recommended © © © © © O ©
- Phone: +82-32-526-0909, www.yg1.solutions E-mail: yg1@yg1.solutions 4G YG-1CO, LTD. 71

PREMIUM SOLID CARBIDE END MILLS =
for HIGH HARDENED STEEL -



I PREMIUM SOLID CARBIDE END MILLS
for HIGH HARDENED STEEL

C-COATED SOLID CARBIDE END MILLS SERES
4 FLUTE CORNER RADIUS for RIB PROCESSING with NECK  ruamshan m

» Improvement of tool life by applying new coating
» Application of tight tolerances for precision machining
» Highly Accurate Fine-Finishing End Mill For High-Hardened Steel (HRc50-70)

R
—r—————— e T
L M

a
Coating P124-125
upto@3  Over @3 Unit : mm
Corner Mill ank | Length Ihe:gw Overall | Neck Maximum reach lengths
Radius |Diameter|Diameter| of Cut Length |Diameter|Interference according to draft angle
Shank Angle (°)
R D1 D2 Ly L2 Ds 0.5° 1° 1.5° 2° 3°

|
Ls

Interferenc
e
Angle °)

Maximum reach length
according to draft angle

HPK16974 | R0.3 3.0 6 25 8 55 2.85 6.17 8.56 | 886 | 9.18 | 9.52 | 10.29
HPK16977 | R0O.5 3.0 6 2.5 8 55 2.85 6.17 856 | 886 | 9.18 | 9.52 | 10.29
HPK16971 | R0.2 3.0 6 2.5 12 60 2.85 4.80 12.69 | 13.14 | 13.61 | 14.12 | 15.27
HPK16972 | R0.2 3.0 6 25 16 60 2.85 3.92 16.83 | 17.41 | 18.04 | 18.72 | 20.24
HPK16975 | R0.3 3.0 6 25 16 60 2.85 3.92 16.83 | 17.41 | 18.04 | 18.72 | 20.24
HPK16978 | R0.5 3.0 6 2.5 16 60 2.85 3.92 16.83 | 17.41 | 18.04 | 18.72 | 20.24
HPK16973 | R0.2 3.0 6 25 20 65 2.85 3.32 20.96 | 21.69 | 22.48 | 23.32 | 25.21
HPK16976 | R0.3 3.0 6 2.5 20 65 2.85 3.32 20.96 | 21.69 | 22.48 | 23.32 | 25.21
HPK16979 | R0.5 3.0 6 25 20 65 2.85 3.32 20.96 | 21.69 | 22.48 | 23.32 | 25.21
HPK16980 | R0.2 4.0 6 3.2 8 55 3.85 4.76 856 | 886 | 9.18 | 9.52 | 10.29
HPK16984 | R0.3 4.0 6 3.2 8 55 3.85 4.76 8.56 | 886 | 9.18 | 9.52 | 10.29
HPK16987 | R0.5 4.0 6 3.2 8 55 3.85 4.76 856 | 886 | 9.18 | 9.52 | 10.29
HPK16990 @ R1.0 4.0 6 3.2 8 55 3.85 4.76 856 | 886 | 9.18 | 9.52 | 10.29
HPK16981 | R0.2 4.0 6 3.2 12 60 3.85 3.57 12.69 | 13.14 | 13.61 | 14.12 | 15.27
HPK16040 | RO.1 4.0 6 3.2 16 60 3.85 2.86 16.83 | 17.41 | 18.04 | 18.72 -
HPK16982 | R0.2 4.0 6 3.2 16 60 3.85 2.86 16.83 | 17.41 | 18.04 | 18.72 =
HPK16985 | R0.3 4.0 6 3.2 16 60 3.85 2.86 16.83 | 17.41 | 18.04 | 18.72 -
HPK16988 | R0.5 4.0 6 3.2 16 60 3.85 2.86 16.83 | 17.41 | 18.04 | 18.72 =
HPK16991 | R1.0 4.0 6 3.2 16 60 3.85 2.86 16.83 | 17.41 | 18.04 | 18.72 -
HPK16983 | R0.2 4.0 6 3.2 24 70 3.85 2.04 25.10 | 25.97 | 2691 | 27.92 =
HPK16986 | R0.3 4.0 6 3.2 24 70 3.85 2.04 25.10 | 25.97 | 26.91 | 27.92 -
HPK16989 | R0.5 4.0 6 3.2 24 70 3.85 2.04 25.10 | 25.97 | 2691 | 27.92 =
HPK16992 | R1.0 4.0 6 3.2 24 70 3.85 2.04 25.10 | 25.97 | 26.91 | 27.92 -
HPK16050 | R0.2 5.0 6 4 10 60 4.85 2.36 10.63 | 11.00 | 11.39 | 11.82 =
HPK16995 | R0.3 5.0 6 4 10 60 4.85 2.36 10.63 | 11.00 | 11.39 | 11.82 -
HPK16998 | R0.5 5.0 6 4 10 60 4.85 2.36 10.63 | 11.00 | 11.39 | 11.82 =
Tolerance (mm) Tolerance (mm) Tolerance
+0.005 | 0~-0.010 | h4
© : Excellent O : Good
1SO [ ™M
Dysﬁg‘?én Non-alloy steel Low alloy steel Hi%f:]gl{g}é?gt:gel, Stainless steel Grey cast iron N°dli'r|gr cast Malleiargll_tle cast
VDI3323 1 2 3 4 5 6 7 8 9 0 111 M2 12 13 141 15 16 17 18 19 20
HRc 13 25 28 32 10 29 32 38 15 35 44 15 23 10 10 26 3 25 21
HB 125 190 250 270 300 180 275 300 350 200 325 409 200 240 180 180 260 160 250 130 230
Recommended O O O O O

ISO

Material ~ Aluminum-  Aluminum-cast, and Aloys Non Metallic : Titanium
Description wrought alloy alloyed ronze/Brass)  Materials | Heat Resistant Super Alloys Alloys _--
VDI3323 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 381 382 391 392 393 40 41

HRc 15 30 25 38 34 4549 | 50-55 56-60 61-65 6670 42 55
HB 60 100 75 9 130 110 90 100 200 280 250 350 320 400Rm 1050Rm 421469 481-560 577-654 670-739 400 550
Recommended © © o o o0 O ©
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C-COATED SOLID CARBIDE END MILLS SERIES
4 FLUTE CORNER RADIUS for RIB PROCESSING with NECK  ruamshan m

» Improvement of tool life by applying new coating
» Application of tight tolerances for precision machining
» Highly Accurate Fine-Finishing End Mill For High-Hardened Steel (HRc50-70)

R S
— 4 p2] | I — B Y
e — | s M

30° | 27730°| £0.005 Coating P124-125

upto@3  Over 3 Unit : mm

Corner Mill Shank | Length Ifenlg\tl\ll‘ Overall | Neck Maximum reach lengths
Radius |Diameter|Diameter| of Cut Length | Diameter|Interference according to draft angle
Shank Ang|e °)
R Dn D2 L Lo Ds 0.5° 1° 1.5° 2° 3°

!nterferenCe

%

Maximum reach length
according to draft angle

Ls
HPK16802 | R1.0 5.0 6 4 10 60 4.85 2.36 10.63 | 11.00 | 11.39 | 11.82 -
HPK16993 | R0.2 5.0 6 4 20 65 4.85 1.29 20.96 | 21.69 = = =
HPK16996 | R0.3 5.0 6 4 20 65 4.85 1.29 20.96 | 21.69 - - -
HPK16999 | R0.5 5.0 6 4 20 65 4.85 1.29 20.96 | 21.69 = = =
HPK16803 | R1.0 5.0 6 4 20 65 4.85 1.29 20.96 | 21.69 - - -
HPK16994 @ R0.2 5.0 6 4 25 70 4.85 1.06 26.13 | 27.04 = = =
HPK16997 | R0.3 5.0 6 4 25 70 4.85 1.06 26.13 | 27.04 - - -
HPK16801 | RO.5 5.0 6 4 25 70 4.85 1.06 26.13 | 27.04 = = =
HPK16804 | R1.0 5.0 6 4 25 70 4.85 1.06 26.13 | 27.04 - - -
HPK16060 | R0.2 6.0 6 5 12 60 5.85 0.00 = = S = o
HPK16807 | R0.3 6.0 6 5 12 60 5.85 0.00 - - - - -
HPK16810 | R0.5 6.0 6 5 12 60 5.85 0.00 = = = = =
HPK16813 | R1.0 6.0 6 5 12 60 5.85 0.00 - - - - -
HPK16805 | R0.2 6.0 6 5 24 70 5.85 0.00 = = = = =
HPK16808 | R0.3 6.0 6 5 24 70 5.85 0.00 - - - - -
HPK16811 | R0.5 6.0 6 5 24 70 5.85 0.00 = = = = =
HPK16814 | R1.0 6.0 6 5 24 70 5.85 0.00 - - - - -
HPK16806 | R0.2 6.0 6 5 30 80 5.85 0.00 = = = = =
HPK16809 | R0.3 6.0 6 5 30 80 5.85 0.00 - - - - -
HPK16812 | RO.5 6.0 6 5 30 80 5.85 0.00 = = S o =
HPK16815 | R1.0 6.0 6 5 30 80 5.85 0.00 - - - - -
Tolerance (mm) Tolerance (mm) Tolerance
+0.005 | 0~-0.010 | h4
© : Excellent O:Good
S P M
D@ﬁﬂl?én Non-alloy steel Low alloy steel Hi%f:]gl{%?gtggel, Stainless steel Grey cast iron Nodli‘rlgr el | Wllese e
VDI3323 1 2 3 4 5 6 7 8 9 10 111 12 12 13 141 15 16 17 18 19 20
HRc 13 25 28 32 10 29 32 38 15 35 44 15 23 10 10 26 3 25 21
HB 125 190 250 270 300 180 275 300 350 200 325 409 200 240 180 180 260 160 250 130 230
Recommended @) ©) O ©) @)

10 S S T—
Material ~ Aluminum-  Aluminum-cast, ~ Copperand CopperAloys Non Metallic : Titanium

Description wrought alloy alloyed ronze / ) Materials oys
VDI3323 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35! 36 37 381 [ 382 | 39.1 | 39.2 | 39.3 40 41
HRc 15 30 25 38 34 45-49 | 50-55 56-60 61-65 66-70 42 55
HB 60 100 75 920 130 110 90 100 200 280 250 350 320 400Rm 1050 Rm 421469 481-560 577-654 670-739 400 550
Recommended © © © © © O ©
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I PREMIUM SOLID CARBIDE END MILLS
for HIGH HARDENED STEEL

C-COATED SOLID CARBIDE END MILLS SeRies
4 FLUTE CORNER RADIUS with NECK PLAIN SHANK m

» Improvement of tool life by applying new coating
» Application of tight tolerances for precision machining
» Highly Accurate Fine-Finishing End Mill For High-Hardened Steel (HRc50-70)

R D3 /B

/

Interferep,
An ce

gle (°)

Maximum reach length
according to draft angle

30° | 27°130°| £0.005 | +0.008 Coating P.124-125

upto@3  Over @3 D1~D6 D8~D20 Unit : mm

Corner Mill ank | Length Length Overall | Neck Maximum reach lengths
Radius |Diameter|Diameter| of Cut Sh k Length Diameter| Interference according to draft angle
Angle (°)
0.5° 1° 1.5° 2° 3°

Ls
HPK17010 | RO.1 1.0 3 1.5 3 40 0.95 8.34 3.31 349 | 3,69 | 392 | 447
HPK17901 | RO.1 1.0 6 1.5 3 40 0.95 11.38 3.31 349 | 3,69 | 392 | 447
HPK17015 | RO.1 1.5 3 2.2 4 40 1.45 6.21 423 | 438 | 454 | 471 5.09
HPK17902 | RO.1 1.5 6 2.2 4 40 1.45 10.21 423 | 438 | 454 | 471 5.09
HPK17020 | RO.1 2.0 3 3 6 40 1.95 3.59 6.30 | 6.52 | 6.75 | 7.01 7.57
HPK17903 | RO.1 2.0 6 3 6 40 1.95 8.39 6.30 | 6.52 | 6.75 | 7.01 7.57
HPK17025 | RO.1 2.5 3 4 6 40 2.40 2.01 639 | 6.62 | 6.86 | 7.11 -
HPK17904 | RO.1 2.5 6 4 6 40 2.40 7.83 639 | 6.62 | 6.86 | 7.11 7.69
HPK17030 | RO.1 3.0 6 4 7 45 2.85 6.64 7,52 | 779 | 807 | 837 | 9.05
HPK17908 | R0O.5 3.0 6 4 10 55 2.85 5.40 10.63 | 11.00 | 11.39 | 11.82 | 12.78
HPK17905 | R0.3 3.0 6 4 12 55 2.85 4.80 12.69 | 13.14 | 13.61 | 1412 | 15.27
HPK17906 | R0.3 3.0 6 4 16 55 2.85 3.92 16.83 | 17.41 | 18.04 | 18.72 | 20.24
HPK17909 | R0O.5 3.0 6 4 16 55 2.85 3.92 16.83 | 17.41 | 18.04 | 18.72 | 20.24
HPK17907 | R0.3 3.0 6 4 20 55 2.85 3.32 20.96 | 21.69 | 22.48 | 23.32 | 25.21
HPK17910 | R0O.5 3.0 6 4 20 55 2.85 3.32 20.96 | 21.69 | 2248 | 23.32 | 25.21
HPK17035 | RO.1 3.5 6 5 9 45 3.35 5.12 959 | 9.93 | 10.29 | 10.67 | 11.54
HPK17040 | RO.1 4.0 6 5 9 45 3.85 4.39 9.59 | 9.93 | 10.29 | 10.67 | 11.54
HPK17911 | R0.3 4.0 6 5 12 55 3.85 3.57 12.69 | 13.14 | 13.61 | 14.12 | 15.27
HPK17914 | R0O.5 4.0 6 5 12 55 3.85 3.57 12.69 | 13.14 | 13.61 | 1412 | 15.27
HPK17917 | R1.0 4.0 6 5 12 55 3.85 3.57 12.69 | 13.14 | 13.61 | 14.12 | 15.27
HPK17912 | R0.3 4.0 6 5 16 55 3.85 2.86 16.83 | 17.41 | 18.04 | 18.72 -
HPK17915 | R0O.5 4.0 6 5 16 55 3.85 2.86 16.83 | 17.41 | 18.04 | 18.72 -
HPK17913 | R0.3 4.0 6 5 20 55 3.85 2.38 20.96 | 21.69 | 2248 | 23.32 -
HPK17916 | R0.5 4.0 6 5 20 55 3.85 2.38 20.96 | 21.69 | 22.48 | 23.32 -
HPK17045 | RO.1 4.5 6 6 10 45 4.35 3.28 10.63 | 11.00 | 11.39 | 11.82 | 12.78
HPK17050 | RO.2 5.0 6 6 11 50 4.85 2.18 11.66 | 12.07 | 12.50 | 12.97 -
NEXT PAGE p
EREA DS
Tolerance (mm) Tolerance (mm) Tolerance
up to @6 +0.005 up to @12 0~-0.010
over @6 +0.008 over @12 0~-0.012 * Shank Dla >06:h5
© : Excellent O : Good
SO I M
Dysﬁg‘?én Non-alloy steel Low alloy steel Hi%f:]gl{g}é?gt:gel, Stainless steel Grey cast iron Nw%’; cast Malleargll_tle cast
VDI3323 1 2 3 4 5 6 7 8 9 0 111 M2 12 13 141 15 16 17 18 19 20
HRc 13 25 28 32 10 29 32 38 15 35 44 15 23 10 10 26 3 25 21
HB 125. 190 250 270 300 180 275 300 350 200 325 409 200 240 180 180 260 160 250 130 230
Recommended O O O O O

ISO

Material ~ Aluminum-  Aluminum-cast, and Aloys Non Metallic : Titanium
Description wrought alloy alloyed ronze/Brass)  Materials | Heat Resistant Super Alloys Alloys _--
VDI3323 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 381 382 391 392 393 40 41

HRc 15 30 25 38 34 4549 | 50-55 56-60 61-65 6670 42 55
HB 60 100 75 9 130 110 90 100 200 280 250 350 320 400Rm 1050Rm 421469 481-560 577-654 670-739 400 550
Recommended © © o o o0 O ©
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C-COATED SOLID CARBIDE END MILLS SeRiEs
4 FLUTE CORNER RADIUS with NECK PLAIN SHANK m

» Improvement of tool life by applying new coating
» Application of tight tolerances for precision machining
» Highly Accurate Fine-Finishing End Mill For High-Hardened Steel (HRc50-70)

R . /"
e NS\ O

% TR TR c
30° +0.005 | +0.008 Coating

upto@3  Over @3 D1~D6 D8~D20 Unit : mm

Corner Mill Shank | Length Length Overall | Neck Maximum reach lengths
Radius |Diameter|Diameter| of Cut Sh k Length |Diameter| Interference according to draft angle
Angle (°)
Lo Ds 0.5° 1° 1.5° 2° 3°

!nterferenCe

%

Maximum reach length
according to draft angle

P.124-125

Ls
HPK17060 | RO.2 6.0 6 7 14 50 5.85 0.00 - - - - -
HPK17918 | R0.5 6.0 6 7 20 60 5.85 0.00 - - - - -
HPK17920 | R1.0 6.0 6 7 20 60 5.85 0.00 - - - - -
HPK17922 | R1.5 6.0 6 7 20 60 5.85 0.00 = = = = =
HPK17919 | RO.5 6.0 6 9 20 90 5.85 0.00 - - - - -
HPK17921 | R1.0 6.0 6 9 20 90 5.85 0.00 = = = = =
HPK17080 | RO.2 8.0 8 9 18 60 7.70 0.00 - - - - -
HPK17923 | RO.5 8.0 8 9 25 60 7.70 0.00 = = = = =
HPK17925 | R1.0 8.0 8 9 25 60 7.70 0.00 - - - - -
HPK17927 | R1.5 8.0 8 9 25 60 7.70 0.00 = = = = =
HPK17928 | R2.0 8.0 8 9 25 60 7.70 0.00 - - - - -
HPK17924 | R0.5 8.0 8 12 25 100 7.70 0.00 = = = = =
HPK17926 | R1.0 8.0 8 12 25 100 7.70 0.00 - - - - -
HPK17929 | RO.5 10.0 10 11 32 70 9.70 0.00 = = = = =
HPK17931 | R1.0 10.0 10 11 32 70 9.70 0.00 - - - - -
HPK17933 | R1.5 10.0 10 11 32 70 9.70 0.00 - = = = =
HPK17934 | R2.0 10.0 10 11 32 70 9.70 0.00 - - - - -
HPK17100 | RO.2 10.0 10 12 25 75 9.70 0.00 = = = = =
HPK17930 | RO.5 10.0 10 15 32 100 9.70 0.00 - - - - -
HPK17932 | R1.0 10.0 10 15 32 100 9.70 0.00 = = = = =
HPK17935 | R2.0 10.0 10 15 32 100 9.70 0.00 - - - - -
HPK17936 | R0.5 12.0 12 12 38 80 11.70 0.00 - - - - -
HPK17938 | R1.0 12.0 12 12 38 80 11.70 0.00 - - - - -
HPK17940 | R1.5 12.0 12 12 38 80 11.70 0.00 = = = = =
HPK17941 | R2.0 12.0 12 12 38 80 11.70 0.00 - - - - -
HPK17120 | R0.3 12.0 12 15 30 75 11.70 0.00 = = = = =
HPK17937 | RO.5 12.0 12 18 38 110 11.70 0.00 - - - - -
HPK17939 | R1.0 12.0 12 18 38 110 11.70 0.00 = = = = =
HPK17942 | R2.0 12.0 12 18 38 110 11.70 0.00 - - - - -
HPK17160 | RO.3 16.0 16 18 38 90 15.70 0.00 = = = = =
HPK17200 | RO.3 20.0 20 24 45 100 19.70 0.00 - - - -
| Size ___|Comner Radius Tolerance (mm)| m
up to @6 +0.005 up to @12 0~—0 010
over @6 +0.008 over @12 0~-0.012 * Shank Dla >06:h5 ©: Excellent O : Good
SO I ——— M
D@ﬁﬂl?én Non-alloy steel Low alloy steel Hi%f:]gl{%?gtggel, Stainless steel Grey cast iron Nodli‘rlgr el | Wllese e
VDI 3323 1 2 3 4 5 6 7 8 g 10 1.1 1.2 12 13 14.1 15 16 17 18 19 20
HRc 13 25 28 32 10 29 32 38 15 35 44 15 23 10 10 26 3 25 21
HB 125 190 250 270 300 180 275 300 350 200 825 409 200 240 180 180 260 160 250 130 230
Recommended O O O o O

1O L - TE—

Material  Aluminum- Alumlnum—cast Copperand CopperAlloys Non Metallic : Titanium
Description wrought alloy allo y ;?I)Be gprg Materials | Hieat Resistant Super Alloys Alloys _--
VDI3323 21 22 23 25 27 29 30 31 32 33 34 35 36 37 381 382 391 392 393 40 41
HRc 15 30 25 38 34 4549 50-55 56-60 6165 66-70 42 55
HB 60 100 75 90 130 110 90 100 200 280 250 350 320 400Rm 1050 Rm 421469 481-560 577-654 670-739 400 550
Recommended [©)] © © © © O ©
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I PREMIUM SOLID CARBIDE END MILLS
for HIGH HARDENED STEEL

C-COATED SOLID CARBIDE END MILLS SERIES
6 FLUTE CORNER RADIUS Lty HPK18 |

» Improvement of tool life by applying new coating
» Application of tight tolerances for precision machining
» Highly Accurate Fine-Finishing End Mill For High-Hardened Steel (HRc50-70)

B

o

02| | AN\
]

| L2

- C
n ﬁ a P.126
Unit : mm
. Mill Shank Length Overall
R D1 D2 L L2

HPK18060 RO.5 6.0 6 15 60

HPK18080 RO.5 8.0 8 20 75

HPK18100 RO.5 10.0 10 25 80

HPK18901 R1.0 10.0 10 25 80

HPK18120 RO.5 12.0 12 30 100
HPK18902 R1.0 12.0 12 30 100
HPK18160 R1.0 16.0 16 40 110
HPK18200 R1.0 20.0 20 45 125
HPK18903 R2.0 20.0 20 45 125
Tolerance (mm) Tolerance (mm) Tolerance

+0.008 ‘ 0~-0.015 ‘ h4

* Shank Dia.>@6 : h5

© : Excellent O : Good

1SO [ ™M
Material ~ High alloyed steel, . . Nodular cast ~ Malleable cast
Description Non-alloy steel Low alloy steel il enl s Stainless steel Grey cast iron o o
VDI 3323 1 2 3 4 5 6 7 8 9 10 1.1 1.2 12 13 14.1 15 16 17 18 19 20
HRc 13 25 28 32 10 29 32 38 15 35 44 15 23 10 10 26 3 25 21
HB 125 190 250 270 300 180 275 300 350 200 B25) 409 200 240 180 180 260 160 250 130 230
Recommended O O O O O

ISO

Material ~ Aluminum-  Aluminum-cast, and Aloys Non Metallic : Titanium
Description wrought alloy alloyed ronze/Brass)  Materials | Heat Resistant Super Alloys Alloys _--
VDI3323 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 381 382 391 392 393 40 41

HRc 15 30 25 38 34 4549 | 50-55 56-60 61-65 6670 42 55
HB 60 100 75 9 130 110 90 100 200 280 250 350 320 400Rm 1050Rm 421469 481-560 577-654 670-739 400 550
Recommended © © o o o0 O ©
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C-COATED SOLID CARBIDE END MILLS SERIES
2 FLUTE SQUARE for RIB PROCESSING

» Improvement of tool life by applying new coating
» Application of tight tolerances for precision machining
» Highly Accurate Fine-Finishing End Mill For High-Hardened Steel (HRc50-70)

Interferencg

L2 %

Maximum reach length
according to draft angle

% C
35° Coating P127-134
Unit : mm
Mill hank | Length Length Overall | Neck Maximum reach lengths
Diameter|Diameter| of Cut Sha k Length |Diameter '“;\er:';elze(f)ce according to draft angle
L2 Ds 0.5° 1° 1.5° 2° 3°

HPI88001 0.1 4 0.08 0.3 45 0.085 14.38 0.36 0.38 0.40 0.43 0.49
HPI88901 0.1 4 0.08 0.5 45 0.085 14.03 0.57 0.60 0.64 0.68 0.77
HP188902 0.1 4 0.08 0.75 45 0.085 13.61 0.83 0.88 0.93 0.99 1.13
HPI188903 0.1 4 0.08 1 45 0.085 13.21 1.10 1.16 1.22 1.30 1.48
HPI880015 0.15 4 0.12 0.3 45 0.135 14.37 0.36 0.38 0.40 043 0.49
HPI188904 0.15 4 0.12 0.5 45 0.135 14.01 0.57 0.60 0.64 0.68 0.77
HPI188905 0.15 4 0.12 0.75 45 0.135 13.59 0.83 0.88 0.93 0.99 1.13
HPI88906 0.15 4 0.12 1 45 0.135 13.19 1.10 1.16 1.22 1.30 1.48
HPI188907 0.15 4 0.12 1.5 45 0.135 12.46 1.62 1.71 1.81 1.92 2.19
HP188002 0.2 4 0.15 0.5 45 0.17 13.95 0.62 0.65 0.69 0.73 0.83
HPI88908 0.2 4 0.15 0.75 45 0.17 13.53 0.88 0.93 0.98 1.04 1.19
HPI88909 0.2 4 0.15 1 45 0.17 13.13 1.14 1.20 1.27 1.35 1.54
HPI88910 0.2 4 0.15 1.5 45 0.17 12.39 1.67 1.76 1.86 1.98 2.26
HPI88911 0.2 4 0.15 2 45 0.17 11.73 2.19 2.31 245 2.60 297
HPI188912 0.2 4 0.15 25 45 0.17 11.14 2.72 2.87 3.04 3.22 3.68
HPI88913 0.2 4 0.15 3 45 0.17 10.61 3.25 342 3.62 3.85 4.39
HPI188003 0.3 4 0.25 1 45 0.27 13.08 1.14 1.20 1.27 1.35 1.54
HPI88914 0.3 4 0.25 1.5 45 0.27 12.33 1.67 1.76 1.86 1.98 2.26
HPI88915 0.3 4 0.25 2 45 0.27 11.67 2.19 2.31 245 2.60 297
HPI88916 0.3 4 0.25 25 45 0.27 11.06 2.72 2.87 3.04 3.22 3.68
HPI188917 0.3 4 0.25 3 45 0.27 10.52 3.25 342 3.62 3.85 4.39
HPI188004 0.4 4 0.3 1 45 0.37 13.04 1.14 1.20 1.27 1.35 1.54
HPI88918 0.4 4 0.3 1.5 45 0.37 12.27 1.67 1.76 1.86 1.98 2.26
HPI88919 0.4 4 0.3 2 45 0.37 11.59 2.19 2.31 2.45 2.60 2.97
HP188920 0 4 4 0 3 25 45 0.37 10.98 2.72 2.87 3.04 3.22 3.68
HPI188921 4 3 45 0.37 10.44 3.25 3.42 3.62 3.85 4.39
-------
Tolerance (mm) Tolerance
0~-0.010
Enforced Cutting Edge
© : Excellent O : Good
SO I ——— M
Dmgt?én Non-alloy steel Low alloy steel Hi%frl]gl{%?gtggel, Stainless steel Grey cast iron Nodlijrlgr el | Wllese e
VDI 3323 1 2 3 4 5 6 7 8 g 10 1.1 1.2 12 13 14.1 15 16 17 18 19 20
HRc 13 25 28 32 10 29 32 38 15 35 44 15 23 10 10 26 3 25 21
HB 125 190 250 270 300 180 275 300 350 200 825 409 200 240 180 180 260 160 250 130 230
Recommended O O O O O

1O L - TE—

Material  Aluminum- Alumlnum-cast Copperand CopperAlloys Non Metallic : Titanium
Description wrought alloy allo y ;?I)Be g;g Materials | Hieat Resistant Super Alloys Alloys _--
VDI3323 21 22 23 25 27 29 30 31 32 33 34 35 36 37 381 382 391 392 393 40 41
HRc 15 30 25 38 34 4549 5055 56-60 61-65 66-70 42 55
HB 60 100 75 90 130 110 90 100 200 280 250 350 320 400Rm 1050 Rm 421469 481-560 577-654 670-739 400 550
Recommended © © © © © O ©
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I PREMIUM SOLID CARBIDE END MILLS
for HIGH HARDENED STEEL

C-COATED SOLID CARBIDE END MILLS SERIES
2 FLUTE SQUARE for RIB PROCESSING

» Improvement of tool life by applying new coating
» Application of tight tolerances for precision machining
» Highly Accurate Fine-Finishing End Mill For High-Hardened Steel (HRc50-70)

—— "L lfﬁ 1

L2

Inlerferen
A ce

ngle (°
~\)

Maximum reach length
according to draft angle

N
Bk ¥
oating P127-134 ‘
Unit : mm
Diameter|Diameter| of Cut Shank Length |Diameter Angle () according to draft angle
Dn D2 L Ls L2 Ds 0.5° 1° 1.5° 2° 3°

HPI188922 0.4 4 0.3 3.5 45 0.37 9.94 3.77 3.98 4.21 4.47 5.10
HPI88923 0.4 4 0.3 4 45 0.37 9.49 4.30 453 4.80 5.09 5.81
HPI188924 0.4 4 0.3 5 45 0.37 8.69 5.35 5.64 5.97 6.34 7.24
HPI188925 0.4 4 0.3 6 45 0.37 8.02 6.40 6.75 7.15 7.59 8.66
HPI88926 0.4 4 0.3 8 45 0.37 6.95 8.51 8.97 9.50 10.08 11.48
HPI88927 04 4 0.3 10 45 0.37 6.13 10.61 11.19 11.84 12.58 13.82
HPI88005 0.5 4 0.4 1 45 0.45 12.93 1.20 1.27 1.34 1.42 1.62
HPI188928 0.5 4 0.4 1.5 45 0.45 12.16 1.73 1.82 1.93 2.05 2.34
HPI188929 0.5 4 0.4 2 45 0.45 11.47 2.25 2.38 2.52 2.67 3.05
HPI188930 0.5 4 0.4 2.5 45 0.45 10.86 2.78 2.93 3.10 3.29 3.76
HPI88931 0.5 4 0.4 3 45 0.45 10.31 3.31 3.49 3.69 3.92 4.47
HPI88932 0.5 4 0.4 3.5 45 0.45 9.81 3.83 4.04 4.28 4.54 5.18
HPI88933 0.5 4 0.4 4 45 0.45 9.35 436 4.60 4.86 5.16 5.89
HPI88934 0.5 4 0.4 4.5 45 0.45 8.94 4.88 5.15 5.45 5.79 6.60
HPI88935 0.5 4 0.4 5 45 0.45 8.56 541 5.71 6.04 6.41 7.32
HPI88936 0.5 4 0.4 6 45 0.45 7.89 6.46 6.82 7.21 7.66 8.74
HPI88937 0.5 4 0.4 7 45 0.45 7.32 7.51 7.93 8.39 8.91 10.16
HPI88938 0.5 4 0.4 8 50 0.45 6.82 8.57 9.04 9.56 10.15 11.47
HPI88939 0.5 4 0.4 9 50 0.45 6.39 9.62 10.15 10.74 11.40 12.64
HP188940 0.5 4 0.4 10 50 0.45 6.01 10.67 11.26 | 11.91 12.65 13.80
HPI88006 0.6 4 0.5 1.5 45 0.55 12.09 1.73 1.82 1.93 2.05 2.34
HPI88941 0.6 4 0.5 2 45 0.55 11.39 2.25 2.38 2.52 2.67 3.05
HPI188942 0.6 4 0.5 3 45 0.55 10.21 3.31 3.49 3.69 3.92 4.47
HPI88943 0.6 4 0.5 4 45 0.55 9.25 4.36 4.60 4.86 5.16 5.89
HPI88944 0.6 4 0.5 5 45 0.55 8.45 5.41 5.71 6.04 6.41 7.32
HP188945 0.6 4 0.5 6 45 0.55 7.78 6.46 6.82 7.21 7.66 8.74
Mill Dia, Shank Dia. o ' NEXT PAGE b
Tolerance (mm) Tolerance / RN
0~-0.010 | h4
Enforced Cutting Edge
© : Excellent O : Good
150 | ™M
Dysi'}?&?én Non-alloy steel Low alloy steel HI%frl]gI{g)é?gt:}gel, Stainless steel Grey cast iron N°dli'r|gr cast Malleiabll_tle cast
VDI3323 1 2 3 4 5 6 7 8 9 0 11 M2 12 13 141 15 16 17 18 19 20
HRc 13 25 28 32 10 29 32 38 15 35 44 15 23 10 10 26 3 25 21
HB 125 190 250 270 300 180 275 300 350 200 325 409 200 240 180 180 260 160 250 130 230
Recommended O O O O O
1S O . S N TE——
Dot gy Mt Corpr g NEPNEELC  Heat Resistant Superaloys TG e,
VDI3323 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 381 382 391 392 393 40 4
HRc 15 30 25 38 34 4549 50-55 56-60 61-65 66-70 42 55
HB 60 100 75 90 130 110 90 100 200 280 250 350 320 400Rm 1050Rm 421469 481560 577654 670-739 400 550
Recommended © © © © [©) O ©
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C-COATED SOLID CARBIDE END MILLS SERIES
2 FLUTE SQUARE for RIB PROCESSING

» Improvement of tool life by applying new coating
» Application of tight tolerances for precision machining
» Highly Accurate Fine-Finishing End Mill For High-Hardened Steel (HRc50-70)

—— " u;ﬁi 1

L2
% C
35° Coating P127-134
Unit : mm
Mill Shank | Length Ibeer:g‘t,:l Overall | Neck Maximum reach lengths
Diameter |Diameter| of Cut | ¢ - | Length |Diameter '“;\er:';elze(f)ce according to draft angle
D1 D2 Ly Ls L2 Ds 0.5° 1° 1.5° 2° 3°

Interfere,
A nce

ngle (°
<\)

Maximum reach length
according to draft angle

HPI188007 0.7 4 0.55 2 45 0.65 11.31 2.25 2.38 2.52 2.67 3.05
HPI188946 0.7 4 0.55 4 45 0.65 9.14 4.36 4.60 4.86 5.16 5.89
HP188947 0.7 4 0.55 6 45 0.65 7.67 6.46 6.82 7.21 7.66 8.74
HPI188948 0.7 4 0.55 8 50 0.65 6.60 8.57 9.04 9.56 | 10.15 | 11.35
HP188949 0.7 4 0.55 10 50 0.65 5.80 10.67 | 11.26 | 11.91 12.65 | 13.69
HPI188008 0.8 4 0.65 3 45 0.75 10.01 3.31 3.49 3.69 3.92 4.47
HPI188950 0.8 4 0.65 4 45 0.75 9.03 4.36 4.60 4.86 5.16 5.89
HPI88951 0.8 4 0.65 5 45 0.75 8.23 541 5.71 6.04 6.41 7.32
HP188952 0.8 4 0.65 6 45 0.75 7.55 6.46 6.82 7.21 7.66 8.74
HPI188953 0.8 4 0.65 8 50 0.75 6.49 8.57 9.04 9.56 | 10.15 | 11.29
HPI188954 0.8 4 0.65 10 50 0.75 5.69 1067 | 11.26 | 11.91 1265 | 13.63
HPI188955 0.8 4 0.65 12 50 0.75 5.06 12.77 | 1348 | 1426 | 15.12 | 1597
HPI88010 1.0 4 0.8 2 50 0.95 11.04 2.25 2.38 2.52 2.67 3.05
HPI88956 1.0 4 0.8 3 50 0.95 9.79 3.31 3.49 3.69 3.92 4.47
HPI188957 1.0 4 0.8 4 50 0.95 8.80 4.36 4.60 4.86 5.16 5.89
HPI88958 1.0 4 0.8 5 50 0.95 7.99 5.41 5.71 6.04 6.41 7.32
HPI188959 1.0 4 0.8 6 50 0.95 7.31 6.46 6.82 7.21 7.66 8.74
HP188960 1.0 4 0.8 7 50 0.95 6.74 7.51 7.93 8.39 8.91 10.01
HPI188961 1.0 4 0.8 8 50 0.95 6.25 8.57 9.04 9.56 10.15 | 11.18
HPI188962 1.0 4 0.8 9 50 0.95 5.83 9.62 | 10.15 | 10.74 | 11.40 | 1235
HPI188963 1.0 4 0.8 10 50 0.95 5.46 10.67 | 11.26 | 11.91 12.65 | 13.52
HPI188964 1.0 4 0.8 12 50 0.95 4.85 12.77 | 1348 | 1426 | 15.01 15.85
HPI188965 1.0 4 0.8 14 50 0.95 4.36 1488 | 1570 | 16.61 | 17.22 | 18.19
HPI188966 1.0 4 0.8 16 60 0.95 3.96 16.98 | 17.92 | 1893 | 1943 | 2053
HP188967 1.0 4 0.8 18 60 0.95 3.62 19.09 | 20.13 | 21.09 | 21.65 | 22.86
HPI188968 1.0 4 0.8 20 60 0.95 3.34 21.19 | 2235 | 2324 | 23.86 | 25.20
— T
Tolerance (mm) Tolerance v N
0~-0.010 \ h4
Enforced Cutting Edge
© : Excellent O :Good
S P M
D@ﬁﬂf& Non-alloy steel Low alloy steel Hi%f:]gl{%?gtg};el, Stainless steel Grey cast iron Nodli‘rlgr el | Wllese e
VDI 3323 1 2 3 4 5 6 7 8 9 10 1.1 1.2 12 13 14.1 15 16 17 18 19 20
HRc 13 25 28 32 10 29 32 38 15 35 44 15 23 10 10 26 3 25 21
HB 125 190 250 270 300 180 275 300 350 200 325 409 200 240 180 180 260 160 250 130 230
Recommended O O O O O

10 S S T—
Material ~ Aluminum-  Aluminum-cast, ~ Copperand CopperAloys Non Metallic : Titanium

Description wrought alloy alloyed ronze / ) Materials
VDI3323 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35! 36 37 381 [ 382 | 39.1 | 39.2 | 39.3 40 41
HRc 15 30 25 38 34 45-49 | 50-55 56-60 61-65 66-70 42 55
HB 60 100 75 920 130 110 90 100 200 280 250 350 320 400Rm 1050 Rm 421469 481-560 577-654 670-739 400 550
Recommended © © © © © O ©
- Phone: +82-32-526-0909, www.yg1.solutions E-mail: yg1@yg1.solutions 4G YG-1CO, LTD. 79

PREMIUM SOLID CARBIDE END MILLS =
for HIGH HARDENED STEEL -



I PREMIUM SOLID CARBIDE END MILLS
for HIGH HARDENED STEEL

C-COATED SOLID CARBIDE END MILLS SERIES
2 FLUTE SQUARE for RIB PROCESSING

» Improvement of tool life by applying new coating
» Application of tight tolerances for precision machining
» Highly Accurate Fine-Finishing End Mill For High-Hardened Steel (HRc50-70)

—— "L lfﬁ 1

L2

Inlerferen
A ce

ngle (°
~\)

Maximum reach length
according to draft angle

N
Bk ¥
oating P127-134 ‘
Unit : mm
Diameter|Diameter| of Cut Shank Length |Diameter Angle () according to draft angle
Dn D2 L Ls L2 Ds 0.5° 1° 1.5° 2° 3°

HPI88969 1.0 4 0.8 22 60 0.95 3.10 2329 | 2457 | 2540 | 26.07 | 27.53
HPI88012 1.2 4 1 6 50 1.15 7.05 6.30 6.52 6.75 7.01 7.57
HPI88970 1.2 4 1 8 50 1.15 6.00 8.37 8.66 8.97 9.31 10.06
HPI88971 1.2 4 1 10 50 1.15 5.22 10.43 10.80 11.19 11.61 12.55
HPI88972 1.2 4 1 12 50 1.15 4.62 12.50 1294 | 1340 13.91 15.03
HPI88973 1.2 4 1 16 60 1.15 3.76 16.64 17.21 17.84 18.50 | 20.01
HPI88014 1.4 4 1.1 6 50 1.35 6.77 6.30 6.52 6.75 7.01 7.57
HPI88974 1.4 4 1.1 12 50 1.35 4.39 12.50 12.94 | 13.40 13.91 15.03
HPI88015 1.5 4 1.2 4 50 1.45 8.12 4.23 4.38 4.54 4.71 5.09
HPI188975 1.5 4 1.2 6 50 1.45 6.63 6.30 6.52 6.75 7.01 7.57
HPI88976 1.5 4 1.2 8 50 1.45 5.60 8.37 8.66 8.97 9.31 10.06
HPI88977 1.5 4 1.2 10 50 1.45 4.84 10.43 10.80 11.19 11.61 12.55
HPI88978 1.5 4 1.2 12 50 1.45 4.27 12.50 12.94 13.40 13.91 15.03
HPI88979 1.5 4 1.2 14 60 1.45 3.81 14.57 15.08 15.62 16.21 17.52
HPI88980 1.5 4 1.2 16 60 1.45 3.45 16.64 17.21 17.84 18.50 | 20.01
HPI88981 1.5 4 1.2 18 60 1.45 3.14 18.70 19.35 | 20.05 | 20.80 | 22.49
HPI188982 1.5 4 1.2 20 60 1.45 2.89 20.77 | 2149 | 22.27 | 23.10 -
HPI88983 1.5 4 1.2 25 70 1.45 2.41 2594 | 26.84 | 27.81 28.85 -
HPI88984 1.5 4 1.2 30 70 1.45 2.06 31.11 32.19 | 3335 | 34.60 -
HP188985 1.5 4 1.2 35 80 1.45 1.80 36.27 | 37.54 | 38.89 - -
HPI88016 1.6 4 1.3 6 50 1.55 6.48 6.30 6.52 6.75 7.01 7.57
HPI88986 1.6 4 1.3 8 50 1.55 5.45 8.37 8.66 8.97 9.31 10.06
HPI88018 1.8 4 1.4 6 50 1.75 6.16 6.30 6.52 6.75 7.01 7.57
HPI188987 1.8 4 1.4 8 50 1.75 5.15 8.37 8.66 8.97 9.31 10.06
HPI88988 1.8 4 1.4 10 50 1.75 443 10.43 10.80 11.19 11.61 12.55
HP188989 1.8 4 1.4 12 50 1.75 3.88 1250 | 1294 | 13.40 | 13.91 15.03
Mill Dia, Shank Dia. o ' NEXT PAGE b
Tolerance (mm) Tolerance / RN
0~-0.010 | h4
Enforced Cutting Edge
© : Excellent O : Good
150 | M
Dysi'}?&?én Non-alloy steel Low alloy steel HI%frl]gI{g)é?gt:}gel, Stainless steel Grey cast iron N°dli'r|gr cast Malleiabll_tle cast
VDI3323 1 2 3 4 5 6 7 8 9 0 11 M2 12 13 141 15 16 17 18 19 20
HRc 13 25 28 32 10 29 32 38 15 3 44 15 23 10 10 26 3 25 21
HB 125 190 250 270 300 180 275 300 350 200 325 409 200 240 180 180 260 160 250 130 230
Recommended O O O O O
1S O . S N TE——
e Wy AUTrast - Coprand Gperilors Non MOl et Ressiant SuperAloys TS0 s, M
VDI3323 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 381 382 391 392 393 40 4
HRc 15 30 25 38 34 4549 50-55 56-60 61-65 66-70 42 55
HB 60 100 75 90 130 110 90 100 200 280 250 350 320 400Rm 1050Rm 421469 481560 577654 670-739 400 550
Recommended © © © © [©) O ©
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C-COATED SOLID CARBIDE END MILLS SERIES
2 FLUTE SQUARE for RIB PROCESSING

» Improvement of tool life by applying new coating
» Application of tight tolerances for precision machining
» Highly Accurate Fine-Finishing End Mill For High-Hardened Steel (HRc50-70)

—— " u;ﬁi 1

L2
% C
35° Coating P127-134
Unit : mm
Mill Shank | Length Ibeer:g‘t,:l Overall | Neck Maximum reach lengths
Diameter |Diameter| of Cut | ¢ - | Length |Diameter '“;\er:';elze(f)ce according to draft angle
D1 D2 Ly Ls L2 Ds 0.5° 1° 1.5° 2° 3°

Interfere,
A nce

ngle (°
<\)

Maximum reach length
according to draft angle

HP188990 1.8 4 14 14 50 1.75 3.46 14.57 | 15.08 | 1562 | 16.21 | 17.52
HP188991 1.8 4 14 16 60 1.75 3.12 1664 | 17.21 | 17.84 | 18.50 | 20.01
HP188992 1.8 4 14 18 60 1.75 2.84 18.70 | 19.35 | 20.05 | 20.80 -
HP188020 2.0 4 1.6 4 50 1.95 7.28 4.23 438 4.54 4.71 5.09
HP188993 2.0 4 1.6 6 50 1.95 5.81 6.30 6.52 6.75 7.01 7.57
HP188994 2.0 4 1.6 8 50 1.95 4.83 8.37 8.66 8.97 9.31 10.06
HP188995 2.0 4 1.6 10 50 1.95 4.14 1043 | 10.80 | 11.19 | 11.61 12.55
HP188996 2.0 4 1.6 12 50 1.95 3.62 1250 | 1294 | 1340 | 1391 | 15.03
HP188997 2.0 4 1.6 14 60 1.95 3.21 1457 | 15.08 | 1562 | 1621 | 17.52
HP188998 2.0 4 1.6 16 60 1.95 2.89 16.64 | 17.21 | 17.84 | 18.50 =
HP188999 2.0 4 1.6 18 60 1.95 2.62 18.70 | 19.35 | 20.05 | 20.80 -
HP188801 2.0 4 1.6 20 60 1.95 240 20.77 | 2149 | 2227 | 23.10 =
HP188802 2.0 4 1.6 25 70 1.95 1.99 2594 | 26.84 | 27.81 - -
HP188803 2.0 4 1.6 30 70 1.95 1.69 31.11 | 3219 | 3335 = =
HP188804 2.0 4 1.6 35 80 1.95 1.48 36.27 | 37.54 - - -
HP188805 2.0 4 1.6 40 90 1.95 1.31 41.44 | 42.89 = = =
HP188806 2.0 4 1.6 50 100 1.95 1.06 51.78 | 53.58 - - -
HP188025 2.5 4 2 8 50 24 3.91 8.46 8.76 9.07 9.41 10.18
HP188807 2.5 4 2 12 50 24 2.87 1260 | 13.04 | 1351 | 14.01 -
HPI188808 25 4 2 16 60 24 2.26 16.73 | 1731 | 17.94 | 1861 =
HP188809 2.5 4 2 20 60 24 1.87 2087 | 2159 | 2237 - -
HP188810 2.5 4 2 30 70 24 1.30 31.20 | 32.29 = = =
HPI88811 2.5 4 2 40 90 24 1.00 41.54 - - - -
HP188812 25 4 2 50 100 24 0.81 51.88 = = = =
HP188030 3.0 6 4.5 8 50 2.85 6.17 8.56 8.86 9.18 9.52 10.29
HPI88813 3.0 6

4.5 12 50 2.85 4.80 12.69 | 13.14 | 13.61 | 14.12 | 15.27

NEXT PAGE
Mill Dia. Shank Dia. P >
Tolerance (mm) Tolerance / N

0~-0.010 | h4

Enforced Cutting Edge
© : Excellent O:Good

SO I ——— M
Material ~ High alloyed steel, . : Nodular cast  Malleable cast
Description Non-alloy steel Low alloy steel Tl s Stainless steel Grey cast iron i) f
VDI 3323 1 2 3 4 5 6 7 8 g 10 1.1 1.2 12 13 14.1 15 16 17 18 19 20
HRc 13 25 28 32 10 29 32 38 15 35 44 15 23 10 10 26 3 25 21
HB 125 190 250 270 300 180 275 300 350 200 825 409 200 240 180 180 260 160 250 130 230
Recommended O O O O O

10 S S T—
Material ~ Aluminum-  Aluminum-cast, ~ Copperand CopperAloys Non Metallic : Titanium

Description wrought alloy alloyed ronze / ) Materials
VDI3323 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 381 382 391 392 393 40 41
HRc 15 30 25 38 34 45-49 | 50-55 56-60 61-65 66-70 42 55
HB 60 100 75 920 130 110 90 100 200 280 250 350 320 400Rm 1050 Rm 421469 481-560 577-654 670-739 400 550
Recommended © © © © © O ©
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I PREMIUM SOLID CARBIDE END MILLS
for HIGH HARDENED STEEL

C-COATED SOLID CARBIDE END MILLS SERIES
2 FLUTE SQUARE for RIB PROCESSING

» Improvement of tool life by applying new coating
» Application of tight tolerances for precision machining
» Highly Accurate Fine-Finishing End Mill For High-Hardened Steel (HRc50-70)

—— "L ufi 1

L2

lmerferenCe

Angle ©
~\)

Maximum reach length
according to draft angle

N
Bk ¥
oating P127-134 ‘
Unit : mm
Diameter|Diameter| of Cut Shank Length |Diameter Angle (° according to draft angle
Dn D2 L Ls L2 Ds 0.5° 1° 1.5° 2° 3°

HPI88814 3.0 6 4.5 16 60 2.85 3.92 16.83 | 17.41 | 18.04 | 18.72 | 20.24
HPI88815 3.0 6 4.5 20 60 2.85 3.32 2096 | 21.69 | 2248 | 2332 | 25.21
HPI88816 3.0 6 4.5 25 70 2.85 2.78 26.13 | 27.04 | 28.02 | 29.07 -
HPI88817 3.0 6 4.5 30 70 2.85 2.39 31.30 | 3239 | 33.56 | 34.82 =
HP188040 4.0 6 6 12 60 3.85 3.57 1269 | 13.14 | 13.61 | 1412 | 1527
HPI88818 4.0 6 6 16 60 3.85 2.86 16.83 | 1741 | 18.04 | 18.72 =
HPI88819 4.0 6 6 20 70 3.85 2.38 2096 | 21.69 | 2248 | 23.32 -
HPI188820 4.0 6 6 30 80 3.85 1.68 3130 | 3239 | 3356 = =
HPI188821 4.0 6 6 40 90 3.85 1.30 41.64 | 43.09 - - -
HP188822 4.0 6 6 50 100 3.85 1.06 51.97 | 53.78 = = =
HPI88050 5.0 6 7.5 20 70 4.85 1.29 2096 | 21.69 - - -
HPI88823 5.0 6 7.5 30 80 4.85 0.89 31.30 = = = =
HP188824 5.0 6 7.5 40 90 4.85 0.68 41.64 - - - -
HPI88825 5.0 6 7.5 50 100 4.85 0.55 51.97 = = = =
HPI188060 6.0 6 9 20 70 5.85 0.00 - - - - -
HP188826 6.0 6 9 30 80 5.85 0.00 = = = = =
HPI188827 6.0 6 9 40 920 5.85 0.00 - - - - -
HP188828 6.0 6 9 50 100 5.85 0.00 = = = = =

Tolerance (mm) Tolerance L
0~-0.010 ha /

Mill Dia. Shank Dia.

Enforced Cutting Edge

© : Excellent O : Good

150 | —— M
DMa‘?g‘?én Non-alloy steel Low alloy steel H'%%g'{g‘é?gtgz;el' Stainless steel Grey castiron N°dli'r|gr g Malleiargll_tle (gl
VDI 3323 1 2 3 4 5 6 7 8 € 10 1.1 1.2 12 13 141 15 16 17 18 19 20
HRc 13 25 28 32 10 29 32 38 15 35 44 15 23 10 10 26 3 25 21
HB 125 190 250 270 300 180 275 300 350 200 325 409 200 240 180 180 260 160 250 130 230
Recommended @) O O O O

ISO

Material ~ Aluminum-  Aluminum-cast, and Aloys Non Metallic : Titanium
Description wrought alloy alloyed ronze/Brass)  Materials | Heat Resistant Super Alloys Alloys _--
VDI3323 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 381 382 391 392 393 40 41

HRc 15 30 25 38 34 4549 | 50-55 56-60 61-65 6670 42 55
HB 60 100 75 9 130 110 90 100 200 280 250 350 320 400Rm 1050Rm 421469 481-560 577-654 670-739 400 550
Recommended © © o o o0 O ©
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C-COATED SOLID CARBIDE END MILLS SERIES
2 FLUTE SQUARE with EXTENDED NECK PLAIN SHANK m

» Improvement of tool life by applying new coating
» Application of tight tolerances for precision machining
» Highly Accurate Fine-Finishing End Mill For High-Hardened Steel (HRc50-70)

— ]| S~

| L2

e 3
35° Coating P127-134
Unit : mm
Mill Shank | Length Ii;eer:g‘t,:l Overall | Neck Maximum reach lengths
Diameter |Diameter| of Cut | ¢ - | Length |Diameter '“;\er:';elze(f)ce according to draft angle
D1 D2 Ly Ls L2 Ds 0.5° 1° 1.5° 2° 3°

I nterferencg

Angle (“
<\)

Maximum reach length
according to draft angle

HPK19001 0.1 4 0.2 0.3 40 0.085 14.38 0.36 0.38 0.40 0.43 0.49
HPK19002 0.2 4 0.4 0.5 40 0.17 13.95 0.62 0.65 0.69 0.73 0.83
HPK19003 0.3 4 0.6 1 40 0.27 13.08 1.14 1.20 1.27 1.35 1.54
HPK19004 0.4 4 0.8 1 40 0.37 13.04 1.14 1.20 1.27 1.35 1.54
HPK19005 0.5 4 1 1.5 40 0.45 12.16 1.73 1.82 1.93 2.05 2.34
HPK19006 0.6 4 1.2 2 40 0.55 11.39 2.25 2.38 2.52 2.67 3.05
HPK19007 0.7 4 14 2 40 0.65 11.31 2.25 2.38 2.52 2.67 3.05
HPK19008 0.8 4 1.6 2 40 0.75 11.22 2.25 2.38 2.52 2.67 3.05
HPK19009 0.9 4 2 3 40 0.85 9.90 3.31 3.49 3.69 3.92 4.47
HPK19010 1.0 4 1.5 3 50 0.95 9.79 3.31 3.49 3.69 3.92 4.47
HPK19901 1.0 6 1.5 3 50 0.95 11.38 3.31 3.49 3.69 3.92 4.47
HPK19015 1.5 4 1.7 4 50 1.45 8.12 4.23 4.38 4.54 4.71 5.09
HPK19902 1.5 6 1.7 4 50 1.45 10.21 4.23 4.38 4.54 471 5.09
HPK19020 2.0 4 2 5 50 1.95 6.46 5.26 545 5.64 5.86 6.33
HPK19903 2.0 6 2 5 50 1.95 9.05 5.26 545 5.64 5.86 6.33
HPK19025 25 4 25 6 55 240 4.77 6.39 6.62 6.86 711 7.69
HPK19904 25 6 2.5 6 55 2.40 7.83 6.39 6.62 6.86 7.1 7.69
HPK19030 3.0 6 3 8 55 2.85 6.17 8.56 8.86 9.18 9.52 10.29
HPK19035 3.5 6 3.5 9 55 3.35 5.12 9.59 9.93 10.29 | 1067 | 11.54
HPK19040 4.0 6 4 10 55 3.85 4.08 1063 | 11.00 | 1139 | 11.82 | 1278
HPK19050 5.0 6 5 13 55 4.85 1.89 13.73 | 1421 | 14.72 - -
HPK19060 6.0 6 6 15 55 5.85 0.00 = = = = =
HPK19080 8.0 8 8 20 65 7.70 0.00 - - - - -
HPK19100 10.0 10 10 25 75 9.70 0.00 = = = = =
HPK19120 12.0 12 12 28 85 11.70 0.00 - - - - -
HPK19160 16.0 16 16 32 920 15.70 0.00 = = = = =
HPK19200 | 20.0 20 20 40 105 19.70 0.00 - - - - -

Mill Dia. Shank Dia. S DA

Tolerance (mm) Tolerance I b

up to @12 0~-0.010 h4
over @12 | 0~-0.012 | *Shank Dia.>@6:h5
Enforced Cutting Edge
© : Excellent O :Good
S P L]
Dmgt?én Non-alloy steel Low alloy steel H'%?lgl{ggfgtggel' Stainless steel Grey cast iron Nodli‘rlgr el | Wllese e
VDI 3323 1 2 3 4 5 6 7 8 g 10 1.1 1.2 12 13 14.1 15 16 17 18 19 20
HRc 13 25 28 32 10 29 32 38 15 35 44 15 23 10 10 26 3 25 21
HB 125 190 250 270 300 180 275 300 350 200 825 409 200 240 180 180 260 160 250 130 230
Recommended @) ©) O ©) ©)

10 S S T—
Material ~ Aluminum-  Aluminum-cast, ~ Copperand CopperAloys Non Metallic : Titanium

Description wrought alloy alloyed ronze / ) Materials oys
VDI3323 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 381 382 391 392 393 40 41
HRc 15 30 25 38 34 45-49 | 50-55 56-60 61-65 66-70 42 55
HB 60 100 75 920 130 110 90 100 200 280 250 350 320 400Rm 1050 Rm 421469 481-560 577-654 670-739 400 550
Recommended © © © © © O ©
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I PREMIUM SOLID CARBIDE END MILLS
for HIGH HARDENED STEEL

C-COATED SOLID CARBIDE END MILLS SERIES
4 FLUTE SQUARE for RIB PROCESSING with NECK PLAIN SHANK m

» Improvement of tool life by applying new coating
» Application of tight tolerances for precision machining
» Highly Accurate Fine-Finishing End Mill For High-Hardened Steel (HRc50-70)

D3 [
D2[[| | I 1D
— =
L2
' Xze;'fereme
~g\e()

Maximum reach length
according to draft angle

B
s

C 11‘
Coating P 135 ‘

upto@3  Over @3 Unit : mm

Mill hank | Length Ife'}g\tl\ll‘ Overall | Neck Maximum reach lengths
Diameter|Diameter| ofCut | ¢~ | Length (Diameter Inlt\er:';?;e(r:)ce according to draft angle
Dn D2 L Ls Lo Ds 0.5° 1° 1.5° 2° 3°

HPK20010 1.0 4 0.8 4 50 0.95 8.80 436 4.60 4.86 5.16 5.89
HPK20901 1.0 4 0.8 10 50 0.95 5.46 10.67 | 11.26 | 1191 | 12,65 | 13.52
HPK20012 1.2 4 1 6 50 1.15 7.05 6.30 6.52 6.75 7.01 7.57
HPK20902 1.2 4 1 12 50 1.15 4.62 1250 | 1294 | 13.40 | 1391 | 15.03
HPK20015 1.5 4 1.2 6 50 1.45 6.63 6.30 6.52 6.75 7.01 7.57
HPK20903 1.5 4 1.2 10 50 1.45 4.84 1043 | 10.80 | 11.19 | 11.61 | 1255
HPK20904 1.5 4 1.2 16 60 1.45 3.45 16.64 | 17.21 | 17.84 | 1850 | 20.01
HPK20018 1.8 4 14 6 50 1.75 6.16 6.30 6.52 6.75 7.01 7.57
HPK20905 1.8 4 1.4 12 50 1.75 3.88 1250 | 1294 | 13.40 | 1391 | 15.03
HPK20906 1.8 4 1.4 18 60 1.75 2.84 18.70 | 1935 | 20.05 | 20.80 =
HPK20020 2.0 4 1.6 6 50 1.95 5.81 6.30 6.52 6.75 7.01 7.57
HPK20907 2.0 4 1.6 14 60 1.95 3.21 1457 | 15.08 | 1562 | 16.21 | 17.52
HPK20908 2.0 4 1.6 20 60 1.95 240 20.77 | 2149 | 2227 | 23.10 -
HPK20025 25 4 2 8 50 24 3.91 8.46 8.76 9.07 9.41 10.18
HPK20909 25 4 2 16 60 24 2.26 16.73 | 17.31 | 17.94 | 18.61 -
HPK20910 25 4 2 25 70 24 1.54 26.03 | 26.94 | 27.91 = =
HPK20030 3.0 6 4.5 8 50 2.85 6.17 8.56 8.86 9.18 9.52 10.29
HPK20911 3.0 6 4.5 16 60 2.85 3.92 16.83 | 1741 | 18.04 | 18.72 | 20.24
HPK20912 3.0 6 4.5 30 70 2.85 239 31.30 | 3239 | 3356 | 34.82 -
HPK20040 4.0 6 6 12 50 3.85 3.57 12.69 | 13.14 | 13.61 | 14.12 | 15.27
HPK20913 4.0 6 6 25 70 3.85 1.97 26.13 | 27.04 | 28.02 - -
HPK20914 4.0 6 6 40 90 3.85 1.30 41.64 | 43.09 = = =
HPK20050 5.0 6 7.5 16 60 4.85 1.58 16.83 | 17.41 | 18.04 - -
HPK20915 5.0 6 7.5 50 110 4.85 0.55 51.97 = = = =
HPK20060 6.0 6 9 20 80 5.85 0.00 - - - - -
HPK20916 6.0 6 9 50 110 5.85 0.00 = = = = =

Mill Dia. Shank Dia.
Tolerance (mm) Tolerance

up to @12 | 0~-0.010 | h4
over @12 | 0~-0.012 | *Shank Dia.>g6: h5
© : Excellent O: Good
150 | —— ™M
Material High alloyed steel, f ; Nodular cast ~ Malleable cast
Description Non-alloy steel Low alloy steel %nd togl steel Stainless steel Grey cast iron o o
VDI 3323 1 2 3 4 5 6 7 8 € 10 1.1 1.2 12 13 141 15 16 17 18 19 20
HRc 13 25 28 32 10 29 32 38 15 35 44 15 23 10 10 26 3 25 21
HB 125 190 250 270 300 180 275 300 350 200 325 409 200 240 180 180 260 160 250 130 230
Recommended (@) (@) (©) (@) (@)

ISO

Material ~ Aluminum-  Aluminum-cast, and Aloys Non Metallic : Titanium
Description wrought alloy alloyed ronze/Brass)  Materials | Heat Resistant Super Alloys Alloys _--
VDI3323 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 381 382 391 392 393 40 41

HRc 15 30 25 38 34 4549 | 50-55 56-60 61-65 6670 42 55
HB 60 100 75 9 130 110 90 100 200 280 250 350 320 400Rm 1050Rm 421469 481-560 577-654 670-739 400 550
Recommended © © o o o0 O ©
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C-COATED SOLID CARBIDE END MILLS SERIES
4 FLUTE SQUARE with EXTENDED NECK PLAIN SHANK m

» Improvement of tool life by applying new coating
» Application of tight tolerances for precision machining
» Highly Accurate Fine-Finishing End Mill For High-Hardened Steel (HRc50-70)

Interferencg

Angle (
<\)

Maximum reach length
according to draft angle

W
n ‘li
30° | 27°30° a Coating P.135

upto@3  Over 33 Unit : mm

Mill hank | Length Length Overall | Neck Maximum reach lengths
Diameter|Diameter| of Cut Sh k Length |Diameter| Interference according to draft angle
a Angle (°)
L2 Ds 0.5° 1° 1.5° 2° 3°

HPK21010 1.0 6 1.5 3 50 0.95 11.38 3.31 3.49 3.69 3.92 4.47
HPK21020 2.0 6 2 5 50 1.95 9.05 5.26 545 5.64 5.86 6.33
HPK21030 3.0 6 3 8 55 2.85 6.17 8.56 8.86 9.18 9.52 10.29
HPK21040 4.0 6 4 10 55 3.85 4.08 1063 | 11.00 | 11.39 | 11.82 | 12.78
HPK21050 5.0 6 5 13 55 4.85 1.89 13.73 | 14.21 14.72 - -
HPK21060 6.0 6 6 15 55 5.85 0.00 = = = = =
HPK21080 8.0 8 8 20 65 7.70 0.00 - - - - -
HPK21100 10.0 10 10 25 75 9.70 0.00 = = = = =
HPK21120 12.0 12 12 28 85 11.70 0.00 - - - - -
HPK21160 16.0 16 16 32 90 15.70 0.00 = = o = =
HPK21200 20.0 20 20 40 105 19.70 0.00 - - - - -
Size Mill Dia. Shank Dia.
Tolerance (mm) Tolerance
up to @12 \ 0~-0.010 \ h4
over @12 | 0~-0.012 | *Shank Dia.>@6 : h5
© : Excellent O :Good
150 | M
Dmgt?én Non-alloy steel Low alloy steel ngfrl]gl{%?gtggel, Stainless steel Grey cast iron Nodlijrlgr el | Wllese e
VDI3323 1 2 3 4 5 6 7 8 9 0 111 12 12 13 141 15 16 17 18 19 20
HRc 13 25 28 32 10 29 32 38 15 35 44 15 23 10 10 26 3 25 21
HB 125 190 250 270 300 180 275 300 350 200 325 409 200 240 180 180 260 160 250 130 230
Recommended O O O O O

1O L - TE—

Material  Aluminum- Alumlnum-cast Copperand CopperAlloys Non Metallic : Titanium
Description wrought alloy allo y ;?I)Be g;g Materials | Hieat Resistant Super Alloys Alloys _--
VDI3323 21 22 23 25 27 29 30 31 32 33 34 35 36 37 381 382 391 392 393 40 41
HRc 15 30 25 38 34 4549 5055 56-60 61-65 66-70 42 55
HB 60 100 75 90 130 110 90 100 200 280 250 350 320 400Rm 1050 Rm 421469 481-560 577-654 670-739 400 550
Recommended © © © © © O ©
- Phone: +82-32-526-0909, www.yg1.solutions E-mail: yg1@yg1.solutions 4G YG-1CO, LTD. 85

PREMIUM SOLID CARBIDE END MILLS =
for HIGH HARDENED STEEL =



PREMIUM SOLID CARBIDE END MILLS
for HIGH HARDENED STEEL

7o

C-COATED SOLID CARBIDE END MILLS SERIES
MULTI FLUTE SQUARE Lt HPK23 |

» Improvement of tool life by applying new coating

» Application of tight tolerances for precision machining
» Highly Accurate Fine-Finishing End Mill For High-Hardened Steel (HRc50-70)

C . ] : C A
ez P.136-137
Mill Shank Length Overall
Diameter Diameter of Cut Length
D1 D2 L L2

Unit : mm

C-COATED SOLID CARBIDE END MILLS
4 FLUTE CORNER RADIUS - HIGH FEED

PREMIUM SOLID CARBIDE END MILLS

for HIGH HARDENED STEEL x - EH -

SERIES

» Improvement of tool life by applying new coating
» Application of tight tolerances for precision machining
» Highly Accurate Fine-Finishing End Mill For High-Hardened Steel (HRc50-70)

R

— -/ gl

L2

Z | wdd c
0° ] +0.005 Coating P.138-139

Maximum reach length
according to draft angle

Unit : mm

Corner Mill Shank | Length Length Overall | Neck Maximum reach lengths
Radius |Diameter|Diameter| of Cut Sh k Length |Diameter| Interference according to draft angle
Angle (°)
Lo Ds 0.5° 1° 1.5° 2° 3°

HPK23010 1.0 6 2 60 4
* HPK23901 1.0 6 3.5 60 4
HPK23020 2.0 6 4 60 4
* HPK23902 2.0 6 7 60 4
HPK23030 3.0 6 6 60 4
+ HPK23903 3.0 6 10 60 4
* HPK23904 3.0 6 15 60 4
HPK23040 4.0 6 8 60 4
* HPK23905 4.0 6 12 60 4
* HPK23906 4.0 6 20 65 4
HPK23050 5.0 6 10 60 4
* HPK23907 5.0 6 15 60 4
* HPK23908 5.0 6 25 70 4
HPK23060 6.0 6 15 60 6
* HPK23909 6.0 6 24 70 6
HPK23080 8.0 8 20 75 6
* HPK23910 8.0 8 35 920 6
HPK23100 10.0 10 25 80 6
* HPK23911 10.0 10 45 100 6
HPK23120 12.0 12 30 100 6
* HPK23912 12.0 12 55 120 6
HPK23140 14.0 16 35 105 6
HPK23160 16.0 16 40 105 6
* HPK23913 16.0 16 65 135 6
HPK23180 18.0 20 40 120 8
HPK23200 20.0 20 45 125 8
* HPK23914 20.0 20 75 155 8
HPK23250 25.0 25 50 140 8
* HPK23915 25.0 25 90 180 8
Tolerance (mm) Tolerance
0~-0.015 * Shank Ding6: s
# Mill Dia. Tolerance(mm) for Long Type : 0~-0.02
© : Excellent O : Good
SO I M
Dysﬁg‘?én Non-alloy steel Low alloy steel Hi%f:]gl{g}é?gt:gel, Stainless steel Grey cast iron Nw%’; cast Malleargll_tle cast
VDI3323 1 2 3 4 5 6 7 8 9 0 1M1 12 12 13 141 15 16 17 18 19 20
HRc 13 25 28 32 10 29 32 38 15 35 44 15 23 10 10 26 3 25 21
HB 125 190 250 270 300 180 275 300 350 200 325 409 200 240 180 180 260 160 250 130 230
Recommended @) O @) ©) ©)
ISO
Do s atey TSt Coppre Copre o NOTLMOEN®  HoatResisant Super Aloys  TRIUT | Hardenedsieel | (il el
VDI3323 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38.1 382 391 39.2 393 40 41
HRc 15 30 25 38 34 45-49 50-55  56-60 61-65 66-70 42 55
HB 60 100 75 90 130 110 90 100 200 280 250 350 320 400Rm 1050Rm 421469 481-560 577-654 670-739 400 550
Recommended © © © © © ©) ©
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Ls
HPK22020 | RO.5 2.0 6 1 6 50 1.95 8.39 630 | 6,52 | 6.75 | 7.01 7.57
HPK22901 | RO.5 2.0 6 1 6 70 1.95 8.39 630 | 652 | 6.75 | 7.01 7.57
HPK22030 | R0.5 3.0 6 1.2 8 50 2.85 6.17 856 | 886 | 9.18 | 9.52 | 10.29
HPK22902 | RO.5 3.0 6 1.2 8 70 2.85 6.17 856 | 886 | 9.18 | 9.52 | 10.29
HPK22040 | RO.5 4.0 6 1.5 10 50 3.85 4.08 1063 | 11.00 | 11.39 | 11.82 | 12.78
HPK22903 | R0.5 4.0 6 1.5 10 70 3.85 4.08 1063 | 11.00 | 11.39 | 11.82 | 12.78
HPK22050 | RO.5 5.0 6 2 10 70 4.85 2.36 10.63 | 11.00 | 11.39 | 11.82 -
HPK22060 | RO.5 6.0 6 2.5 12 60 5.85 0.00 - - - - -
HPK22904 | R0O.5 6.0 6 2.5 12 90 5.85 0.00 - - - - -
HPK22905 | R1.0 6.0 6 2.5 12 60 5.85 0.00 = = = = =
HPK22906 | R1.0 6.0 6 2.5 12 20 5.85 0.00 - - - - -
HPK22907 | R1.0 8.0 8 3.5 16 60 7.70 0.00 - - - - -
HPK22080 | R1.0 8.0 8 3.5 16 100 7.70 0.00 - - - - -
HPK22908 | R2.0 8.0 8 3.5 16 60 7.70 0.00 - - = = =
HPK22909 | R2.0 8.0 8 3.5 16 100 7.70 0.00 - - - - -
HPK22100 | R1.0 10.0 10 4 20 70 9.70 0.00 - - - - -
HPK22910 | R1.0 10.0 10 4 20 100 9.70 0.00 - - - - -
HPK22911 | R2.0 10.0 10 4 20 70 9.70 0.00 - - - - -
HPK22912 | R2.0 10.0 10 4 20 100 9.70 0.00 - - - - -
HPK22120 | R2.0 12.0 12 5 25 80 11.70 0.00 - - - = =
HPK22913 | R2.0 12.0 12 5 25 110 11.70 0.00 - - - - -
HPK22914 | R3.0 12.0 12 5 25 80 11.70 0.00 - - - - -
HPK22915 | R3.0 12.0 12 5 25 110 11.70 0.00 - - - - -
HPK22160 | R3.0 16.0 16 6.5 30 130 15.70 0.00 - - - - -
Corner Radius Mill Dia. Shank Dia.
Tolerance (mm) Tolerance (mm) Tolerance
h4
+0.005 ‘ 0~-0.015 ‘ * Shank Dia.>@6 : h5
© : Excellent O : Good
ISO . M
D@ﬁﬂl?én Non-alloy steel Low alloy steel H'%?lgl{ggfgtggel' Stainless steel Grey cast iron Nodli‘rlgr el | Wllese e
VDI3323 1 2 3 4 5 6 7 8 9 0 1M1 M2 12 13 141 15 16 17 18 19 20
HRc 13 25 28 32 10 29 32 38 15 35 44 15 23 10 10 26 3 25 21
HB 125 190 250 270 300 180 275 300 350 200 325 409 200 240 180 180 260 160 250 130 230
Recommended O O O O O
1SO Y
A T, o AT A et T7 | e G
VDI3323 21 22 23 25 27 29 30 31 32 33 34 35 36 37 38.1 382 391 39.2 | 39.3 40 41
HRc 15 30 25 38 34 45-49 | 50-55 56-60 61-65 66-70 42 55
HB 60 100 75 9 130 110 90 100 200 280 250 350 320 400Rm 1050Rm 421469 481560 577-654 670-739 400 550
Recommended © © © © © O ©
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RECOMMENDED CUTTING CONDITIONS

HPI191, HP192, HPK10 sres

2 FLUTE BALL NOSE for RIB PROCESSING

VDI
3323 | Description

Material

Non-alloy
steel

Low alloy
steel

tool steel

Vc =m/min. fz=mm/tooth ~ Ap=mm
RPM =rev./min. FEED =mm/min. LBS = Length Below Shank
Diameter (@)
65 | 03 [ 05 [o75 | 1 125 15 (15| 2 |25 [ 3 | 5 |05 06 [o5s| 1 |1
Ve 31 31 31 31 28 28 28 28 25 25 9 46 46 46 46 46 46 42 42 42
fz 00120012 0.012 0012|0011 0011|0011 0.011 0.010 0010 0.007 | 0.015|0.015|0.015 0.015|0.015|0.015 | 0.014 | 0.014 | 0.014
RPM 49178 |49178|49178 |49178 | 44260 | 44260 | 44260 | 44260 | 3934239342 | 1475349178 49178 | 4917849178 49178 | 49178 | 44260 44260 | 44260
FEED | 1180 | 1180 | 1180 | 1180 | 974 | 974 | 974 | 974 | 787 | 787 | 207 | 1475 | 1475 | 1475 | 1475 | 1475 | 1475 | 1239 | 1239 | 1239
Ap | 0.004  0.004  0.004 | 0.004  0.003 | 0.003 | 0.003 | 0.003 | 0.003 | 0.003 | 0.001 | 0.006 | 0.006 | 0.006 | 0.005 | 0.005 | 0.005 | 0.005 | 0.005 | 0.005
Vc 31 31 31 31 28 28 28 28 25 25 9 46 46 46 46 46 46 42 42 42
fz 0012 0.012 | 0.012 | 0012 | 0.011 | 0.011 | 0.011  0.011  0.010 | 0.010  0.007 | 0.015 | 0.015 | 0.015 | 0.015 | 0.015 | 0.015 | 0.014 | 0.014 | 0.014
RPM 4917849178 49178 49178 | 44260 44260 44260 44260 39342 39342| 14753 49178|49178 49178 49178 49178 49178 | 44260 44260 | 44260
FEED | 1180 | 1180 | 1180 | 1180 | 974 | 974 | 974 | 974 | 787 | 787 | 207 | 1475 | 1475 | 1475 | 1475 | 1475 | 1475 | 1239 | 1239 | 1239
Ap | 0.004 | 0.004 | 0.004 | 0.004 | 0.003 | 0.003 | 0.003 | 0.003 | 0.003 | 0.003 | 0.001 | 0.006  0.006 | 0.006 | 0.005 | 0.005  0.005  0.005 | 0.005  0.005
Vc 31 31 31 31 28 28 28 28 25 25 9 46 46 46 46 46 46 42 42 42
fz 0.012 0,012 0.012 0012|0011 00110011 0.011 0.010 0010 0.007 | 0.015|0.015|0.015 | 0.015|0.015|0.015 | 0.014 | 0.014 | 0.014
RPM 49178 |49178|49178 |49178 | 44260 | 44260 | 44260 | 44260 | 3934239342 | 1475349178 49178 | 4917849178 49178 | 49178 | 44260 44260 | 44260
FEED | 1180 | 1180 | 1180 | 1180 | 974 | 974 | 974 | 974 | 787 | 787 | 207 | 1475 | 1475 | 1475 | 1475 | 1475 | 1475 | 1239 | 1239 | 1239
Ap | 0.004  0.004 | 0.004 | 0.004  0.003 | 0.003 | 0.003 | 0.003 | 0.003 | 0.003 | 0.001 | 0.006 | 0.006 | 0.006 | 0.005 | 0.005 | 0.005 | 0.005 | 0.005 | 0.005
Ve 31 31 31 31 28 28 28 28 25 25 9 46 46 46 46 46 46 42 42 42
fz 0.012]0.012 | 0012  0.012 | 0011 | 0.011 | 0011 0.011|0.010 0.010|0.007 0.015|0.015 0.015 0.015|0.015 0.015|0.014 0.014|0.014
RPM 49178|49178 49178 49178 | 44260 44260 44260 4426039342 39342| 14753 49178|49178 49178 49178 49178 49178 | 44260 44260 | 44260
FEED | 1180 | 1180 | 1180 | 1180 | 974 | 974 | 974 | 974 | 787 | 787 | 207 | 1475 | 1475 | 1475 | 1475 | 1475 | 1475 | 1239 | 1239 | 1239
Ap | 0.004 | 0.004 | 0.004 | 0.004 | 0.003 | 0.003 | 0.003 | 0.003 | 0.003 | 0.003  0.001 | 0.006  0.006 | 0.006 | 0.005 | 0.005  0.005  0.005 | 0.005  0.005
Vc 31 31 31 31 28 28 28 28 25 25 9 46 46 46 46 46 46 42 42 42
fz 0.0110.0110.011 | 0.011 0,010  0.010 | 0.010 0.010 A 0.009 | 0.009 0.007 | 0.014 | 0.014 | 0.014 | 0.014 | 0.014 | 0.014 | 0.013 | 0.013 | 0.013
RPM 149178 |49178|49178 |49178 | 44260 | 44260 | 44260 | 44260 | 3934239342 | 1475349178 49178 4917849178 49178 | 49178 | 44260 44260 | 44260
FEED | 1082 | 1082 | 1082 | 1082 | 885 | 885 | 885 | 885 | 708 | 708 | 207 | 1377 | 1377 | 1377 | 1377 | 1377 | 1377 | 1151 | 1151 | 1151
Ap | 0.003 | 0.003 | 0.003 | 0.003 | 0.003 | 0.003 | 0.002 | 0.002 | 0.002 | 0.002 | 0.001 | 0.005 | 0.005 | 0.005 | 0.005 | 0.005 | 0.005 | 0.004 | 0.004 | 0.004
Vc 31 31 31 31 28 28 28 28 25 25 9 46 46 46 46 46 46 42 42 42
fz 0.0110.011 0.011 | 0.011 | 0.010 | 0.010 | 0.010 0.010 A 0.009 | 0.009 0.007 A 0.014 | 0.014 | 0.014 | 0.014 | 0.014 | 0.014 | 0.013 | 0.013 | 0.013
RPM 49178 |49178|49178 |49178 | 44260 | 44260 | 44260 | 44260 | 3934239342 | 1475349178 49178 | 4917849178 49178 | 49178 | 44260 44260 | 44260
FEED | 1082 | 1082 | 1082 A 1082 | 885 | 885 | 885 | 885 | 708 | 708 | 207 | 1377 | 1377 | 1377 | 1377 | 1377 | 1377 | 1151 | 1151 | 1151
Ap | 0.003 | 0.003 | 0.003 | 0.003 | 0.003 | 0.003 | 0.002 | 0.002 | 0.002  0.002  0.001 | 0.005  0.005 | 0.005  0.005 | 0.005 0.005 0.004 0.004 0.004
Vc 29 29 29 29 26 26 26 26 23 23 9 41 41 41 41 41 41 37 37 37
fz 0.010 | 0.010 | 0.010 | 0.010 | 0.009 | 0.009 | 0.009 0.009  0.008 | 0.008 0.006 | 0.013 | 0.013|0.013 | 0.013 | 0.013|0.013 | 0.012 | 0.012 | 0.012
RPM 4590045900 | 45900 4590041310 4131041310 41310|36720 36720| 13770 43714 | 43714 43714 4371443714 4371439343 | 39343 | 39343
FEED | 918 | 918 | 918 | 918 | 744 | 744 | 744 | 744 | 588 | 588 | 165 | 1137 | 1137 | 1137 | 1137 | 1137 | 1137 | 944 | 944 | 944
Ap | 0.003 | 0.003 | 0.003 | 0.003 | 0.003 | 0.003 | 0.002 | 0.002 | 0.002 | 0.002 | 0.001 | 0.005 | 0.005 | 0.005 | 0.005 | 0.005 | 0.005 | 0.004 | 0.004 | 0.004
Vc 26 26 26 26 23 23 23 23 21 21 8 41 41 41 41 41 41 37 37 37
fz 0.010 | 0.010 | 0.010 | 0.010 | 0.009 | 0.009 | 0.009 | 0.009  0.008 | 0.008 | 0.006 | 0.012 | 0.012 | 0.012 | 0.012 | 0.012 | 0.012 | 0.011 | 0.011 | 0.011
RPM 40983 | 40983 40983 40983 36885 36885 36885 3688532786 32786| 12295 43714|43714 43714 43714 43714 4371439343 39343 | 39343
FEED | 820 | 820 | 820 K 820 | 664 & 664 | 664 | 664 | 525 | 525 | 148 | 1049 | 1049 | 1049 1049 | 1049 1049 | 866 & 866 | 866
Ap | 0.003  0.003 | 0.003 | 0.003 0.003 | 0.003 | 0.002  0.002  0.002 | 0.002 | 0.001 | 0.005 | 0.005 | 0.005 | 0.004 | 0.004 | 0.004 | 0.004 | 0.004 | 0.004
Ve 21 21 21 21 19 19 19 19 16 16 6 36 36 36 36 36 36 32 32 32
fz 0.010 | 0.010 | 0.010 | 0.010 | 0.009 | 0.009 | 0.009 | 0.009 | 0.008 | 0.008 | 0.006 | 0.012 | 0.012 | 0.012 | 0.012 | 0.012 | 0.012 | 0.011 | 0.011 | 0.011
RPM |32786|32786 32786 3278629507 | 29507 | 29507 | 29507 | 26229 126229 | 9836 |38250|38250 38250 3825038250 3825034425 3442534425
FEED | 656 | 656 | 656 | 656 | 531 | 531 | 531 | 531 | 420 | 420 | 118 | 918 | 918 | 918 | 918 | 918 | 918 | 757 | 757 | 757
Ap | 0.003 | 0.003 | 0.003 | 0.003 | 0.003 | 0.003 | 0.002 | 0.002 | 0.002 | 0.002 | 0.001 | 0.005 | 0.005 | 0.005 | 0.004 | 0.004 | 0.004 | 0.004 | 0.004 A 0.004
Vc 21 21 21 21 19 19 19 19 16 16 6 31 31 31 31 31 31 28 28 28
fz 0.009 | 0.009 | 0.009 | 0.009 | 0.008  0.008 | 0.008 0.008 0.007 | 0.007 0.005 0.011|0.011|0.011 0.011|0.011|0.011 0.010 0.010|0.010
RPM 32786|32786 32786 3278629507 | 29507 | 29507 | 29507 | 26229 26229| 9836 '32786|32786 32786 32786 32786 32786|29507 2950729507
FEED | 590 | 590 | 590 | 590 | 472 | 472 | 472 | 472 | 367 | 367 | 98 | 721 | 721 | 721 | 721 | 721 | 721 | 590 | 590 | 590
Ap | 0.003 | 0.003 | 0.002 | 0.002 | 0.002 | 0.002 | 0.002 | 0.002  0.002  0.002  0.001|0.004  0.004 | 0.004  0.004 | 0.004 0.004 0.003  0.003 0.003
Vc 31 31 31 31 28 28 28 28 25 25 9 46 46 46 46 46 46 42 42 42
fz 0.011/0.0110.011|0.011|0.010  0.010| 0.010 0.010  0.009 | 0.009 0.007 | 0.014 | 0.014|0.014 | 0.014 | 0.014 | 0.014 | 0.013 | 0.013 | 0.013
RPM 149178 |49178|49178 |49178 | 44260 | 44260 | 44260 | 44260 | 3934239342 | 1475349178 49178 | 4917849178 49178 | 49178 | 44260 44260 | 44260
FEED | 1082 | 1082 | 1082 | 1082 | 885 | 885 | 885 | 885 | 708 | 708 | 207 | 1377 | 1377 | 1377 | 1377 | 1377 | 1377 | 1151 | 1151 | 1151
Ap | 0.003 | 0.003 | 0.003 | 0.003 | 0.003 | 0.003 | 0.002 | 0.002 | 0.002 | 0.002 | 0.001 | 0.005 | 0.005 | 0.005 | 0.005 | 0.005 | 0.005 | 0.004 | 0.004 | 0.004
Vc 29 29 29 29 26 26 26 26 23 23 9 41 41 41 41 41 41 37 37 37
fz 0.010 | 0.010 | 0.010 | 0.010 | 0.009 | 0.009 | 0.009 0.009  0.008 | 0.008 0.006 A 0.013 | 0.013 | 0.013 | 0.013 | 0.013 | 0.013 | 0.012 | 0.012 | 0.012
RPM 45900 45900 45900 45900 41310 4131041310 41310|36720 36720| 13770 43714| 43714 43714 43714 43714 4371439343 39343 | 39343
FEED | 918 | 918 | 918 | 918 | 744 | 744 | 744 | 744 | 588 | 588 | 165 | 1137 | 1137 | 1137 | 1137 | 1137 | 1137 | 944 | 944 | 944
Ap | 0.003 | 0.003 | 0.003 | 0.003 | 0.003 | 0.003 | 0.002  0.002  0.002  0.002 0.001 | 0.005  0.005 | 0.005  0.005 | 0.005  0.005 0.004 0.004 0.004
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RECOMMENDED CUTTING CONDITIONS

HPI191, HP192, HPK10 sres

2 FLUTE BALL NOSE for RIB PROCESSING

Ve =m/min. fz=mm/tooth ~ Ap=mm
RPM =rev./min. FEED =mm/min. LBS = Length Below Shank
Diameter (@)

50 | 3% |meter[ 03 T 03 | (04 [ 04 | 04 | 04 | 04 | 04 ] 040404 0404040405
& [ 5 | 7 Jos [os [ 1 {15 2 (25 3 |35 & (a5 5 617 1 [T

Ve | 42 | 4 37 37 28 14 6 6 67 6 6 60 60 60 60 54 54 54 40 8 8 8

fz 0014 0014 0012 0012 0011 0009 0019 0019 0019 0019 0019 0017 0017 0017 0017 0015 0015 0015 0013 0024 0024 0024
S1| RPM 44260 44260 39342 39342 29507 14753 53277 53277 53277 53277 53277 47949 47949 47949 47949 42622 42622 42622 31966 52458 52458 52458
FEED 1239 1239 944 944 649 266 2025 2025 2025 2025 2025 1630 1630 1630 1630 1279 1279 1279 831 2518 2518 2518

Ap 0004|0004 0004 0004 0003 0002 0008 0008 0008 0007 0007 0006 0006 0006 0006 0006 0006 0.005 0004 0010 0010 0010

Ve | 42 | 4 37 37 28 14 6 6 67 6 6 60 60 60 60 54 54 54 40 8 8 8

fz 0014 0014 0012 0012 0011 0009 0019 0019 0019 0019 0019 0017 0017 0017 0017 0015 0015 0015 0013 0024 0024 0.024
RPM 44260 44260 39342 39342 29507 14753 53277 53277 53277 53277 53277 47949 47949 47949 47949 42622 42622 42622 31966 52458 52458 52458

FEED 1239 1239 944 944 649 266 2025 2025 2025 2025 2025 1630 1630 1630 1630 1279 1279 1279 831 2518 2518 2518

Ap 0004 0004 0004 0004 0003 0002 0008 0008 0008 0007 0007 0.006 0006 0006 0.006 0.006 0006 0.005 0004 0010 0010 0010

Ve 4 | 4 37 37 28 14 67 67 67 6 67 60 60 60 60 54 54 54 40 8 82 8

fz 00140014 0012 0012 0011 0009 0019 0019 0019 0019 0019 0017 0017 0017 0017 0015 0015 0015 0013 0024 0024 0.024
RPM 44260 44260 39342 39342 29507 14753 53277 53277 53277 53277 53277 47949 47949 47949 47949 42622 42622 42622 31966 52458 52458 52458

FEED 1239 1239 944 944 649 266 2025 2025 2025 2025 2025 1630 1630 1630 1630 1279 1279 1279 831 2518 2518 2518

Ap 0004|0004 0004 0004 0003 0002 0008 0008 0008 0007 0007 0006 0006 0006 0006 0006 0006 0005 0004 0010 0010 0010

Ve | 42 | 4 37 37 28 14 6 6 67 6 6 60 60 60 60 54 54 54 40 8 8 8

fz 0014 0014 0012 0012 0011 0009 0019 0019 0019 0019 0019 0017 0017 0017 0017 0015 0015 0015 0013 0024 0024 0.024
(K RPM (44260 44260 39342 39342 29507 14753 53277 53277 53277 53277 53277 47949 47949 47949 47949 42622 42622 42622 31966 52458 52458 52458
FEED 1239 1239 944 944 649 266 2025 2025 2025 2025 2025 1630 1630 1630 1630 1279 1279 1279 831 2518 2518 2518

Ap | 0004 0004 0004 0004 0003 0002 0008 0008 0008 0007 0007 0.006 0006 0006 0.006 0.006 0006 0.005 0004 0010 0010 0010

Ve 4 | 4 37 37 28 14 6 67 6 6 67 60 60 60 60 54 54 54 40 8 8 8

fz 00130013 0011 0011 0010 0008 0017 0017 0017 0017 0017 0015 0015 0015 0015 0014 0014 0014 0012 0021 0021 0021
(72 RPM (44260 44260 39342 39342 29507 14753 53277 53277 53277 53277 53277 47949 47949 47949 47949 42622 42622 42622 31966 52458 52458 52458
FEED | 1151 1151 866 866 590 236 1811 1811 1811 1811 1811 1438 1438 1438 1438 1193 1193 1193 767 2203 2203 2203

Ap 0004 0004 0004 0003 0003 0.001 0007 0007 0.007 0006 0006 0.005 0005 0005 0.005 0005 0005 0.004 0003 0009 0.009 0.009

Ve | 42 | 4 37 37 28 14 67 6 6/ 6 6 60 60 60 60 54 54 54 40 8 8 8

fz 00130013 0011 0011 0010 0008 0017 0017 0017 0017 0017 0015 0015 0015 0015 0014 0014 0014 0012 0021 0021 0021
ERRN RPM 4426044260 39342 39342 29507 14753 53277 53277 53277 53277 53277 47949 47949 47949 47949 42622 42622 42622 31966 52458 52458 52458
FEED 1151 1151 866 866 590 236 1811 1811 1811 1811 1811 1438 1438 1438 1438 1193 1193 1193 767 2203 2203 2203

Ap 0004 0004 0004 0003 0003 0001 0007 0007 0007 0006 0006 0005 0005 0005 0005 0005 0005 0004 0003 0009 0.009 0.009

Ve 37 |3 33 33 25 12 5 57 5 5 57 5 51 51 51 45 45 45 34 72 72 72

fz 00120012 0010 0010 0009 0008 0017 0017 0017 0017 0017 0015 0015 0015 0015 0014 0014 0014 0012 0021 0021 0.021
BN RPM 39343139343 34971 34971 26228 13114 45081 45081 45081 45081 45081 40573 40573 40573 40573 36065 36065 36065 27049 45900 45900 45900
FEED 944 = 944 699 699 472 210 1533 1533 1533 1533 1533 1217 1217 1217 1217 1010 1010 1010 649 1928 1928 1928

Ap 0004|0004 0004 0003 0003 0001 0007 0007 0007 0006 0006 0.005 0005 0005 0.005 0005 0005 0.004 0003 0009 0.009 0.009

Ve |37 |37 33 33 25 12 5 5 5 5 5 46 46 46 46 41 41 41 31 67 67 67

fz 0011 0011 0010 0010 0008 0007 0015 0015 0015 0015 0015 0014 0014 0014 0014 0012 0012 0012 0011 0019 0019 0019

EIRN RPM 39343139343 34971 34971 26228 13114 40983 40983 40983 40983 40983 36885 36885 36885 36885 32786 32786 32786 24590 42621 42621 42621
FEED 866 866 699 699 420 184 1229 1229 1229 1229 1229 1033 1033 1033 1033 787 787 787 541 1620 1620 1620

Ap 0003 0003 0003 0003 0002 0001 0006 0006 0006 0006 0006 0005 0005 0004 0004 0004 0004 0004 0003 0008 0008 0.008

Ve |32 32 29 29 22 11 46 46 46 46 46 42 4 4 4 37 37 37 8 5 5 57

fz 00110011 0010 0010 0008 0007 0015 0015 0015 0015 0015 0014 0014 0014 0014 0012 0012 0012 0011 0019 0019 0019
EIWN RPM 3442534425 30600 30600 22950 11475 36884 36884 36884 36884 36884 33196 33196 33196 33196 29507 29507 29507 22130 36064 36064 36064
FEED 757 | 757 612 612 367 161 1107 1107 1107 1107 1107 929 929 929 929 708 708 708 487 1370 1370 1370

Ap 0003|0003 0003 0003 0002 0001 0006 0006 0006 0006 0006 0005 0005 0004 0004 0004 0004 0004 0003 0008 0.008 0.008

Ve 28|28 25 25 19 9 4 4 41 4 4 37 37 37 37 33 33 33 25 52 5 5

fz 0010 0010 0009 0009 0008 0007 0014 0014 0014 0014 0014 0013 0013 0013 0013 0011 0011 0011 0010 0017 0017 0017
S RPM 29507 29507 26229 26229 19672 9836 32786 32786 32786 32786 32786 29507 29507 29507 29507 26229 26229 26229 19672 32786 32786 32786
FEED 590 590 472 472 315 138 918 918 918 918 918 767 767 767 767 577 577 577 393 1115 1115 1115

Ap 0003 0003 0003 0003 0002 0001 0005 0005 0005 0005 0005 0.004 0004 0004 0004 0004 0004 0003 0003 0007 0.007 0.007

Ve | 42 | 4 37 37 28 14 6 6 67 6 6 60 60 60 60 54 54 54 40 8 8 8

fz 0013 0013 0011 0011 0010 0008 0017 0017 0017 0017 0017 0015 0015 0015 0015 0014 0014 0014 0012 0021 0021 0021
ZIVM RPM (44260 44260 39342 39342 29507 14753 53277 53277 53277 53277 53277 47949 47949 47949 47949 42622 42622 42622 31966 52458 52458 52458
FEED 1151 1151 866 866 590 236 1811 1811 1811 1811 1811 1438 1438 1438 1438 1193 1193 1193 767 2203 2203 2203

Ap 0004|0004 0004 0003 0003 0001 0007 0007 0007 0006 0006 0005 0005 0005 0005 0005 0005 0004 0003 0009 0.009 0.009

Ve |37 |37 33 33 25 12 5 5 57 5 5 51 51 51 51 45 45 45 34 72 72 72

fz 00120012 0010 0010 0009 0008 0017 0017 0017 0017 0017 0015 0015 0015 0015 0014 0014 0014 0012 0021 0021 0021
RPM 39343 39343 34971 34971 26228 13114 45081 45081 45081 45081 45081 40573 40573 40573 40573 36065 36065 36065 27049 45900 45900 45900

FEED 944 944 699 699 472 210 1533 1533 1533 1533 1533 1217 1217 1217 1217 1010 1010 1010 649 1928 1928 1928

Ap | 0004 0004 0004 0003 0003 0001 0007 0007 0007 0006 0006 0005 0005 0005 0.005 0005 0005 0.004 0003 0009 0.009 0.009
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. I/G RECOMMENDED CUTTING CONDITIONS RECOMMENDED CUTTING CONDITIONS

HPI191, HP192, HPK10 sres HPI191, HP192, HPK10 sres

2 FLUTE BALL NOSE for RIB PROCESSING Vemmmn  f=mmieh  Ap=mm 2 FLUTE BALL NOSE for RIB PROCESSING Vemmmn  femmioh  Ap=mm

RPM =rev./min. FEED =mm/min. LBS = Length Below Shank RPM =rev./min. FEED =mm/min. LBS = Length Below Shank

mmmmmmmm et mmmmmmmmmmmmmmmmmm
---ﬂ
82 98

-nn--nn----n-nm--nn
fz 0.024 1 0.024 | 0.022 | 0.022 | 0.022 | 0.022 | 0.022 | 0.019 | 0.019 | 0.017 | 0.017 | 0.029 | 0.029 | 0.029 0.029 0.029 0.026 0.026 0.026 0.026 0.026 0.026

114 1 103 | 103 129 | 129 | 129 | 116 | 116 | 116 | 116 | 103 | 103 | 145 | 145 | 130 | 130

fz 0.023 0.023 0,023 0.020 0.020 0.029 | 0.026 | 0.026 0.023 0.039 1 0.039 1 0.039  0.035 | 0.035 | 0.035 0.035 0.031|0.031 | 0.039 | 0.039 | 0.035 | 0.035
RPM 52458 52458 47212 47212|47212|47212 47212 |41966| 41966 | 31475|31475 5191151911 51911/ 5191151911 46720 | 46720 46720 46720 4672046720
FEED | 2518 | 2518 | 2077 | 2077 | 2077 | 2077 | 2077 | 1595 | 1595 | 1070 | 1070 | 3011 | 3011 | 3011 | 3011 | 3011 | 2429 | 2429 | 2429 | 2429 | 2429 | 2429

51 RPM 41529/41529|41529 31147 31147 51911 46720 46720 4152951228 5122851228 46105 46105 46105 46105 40982 4098251228 51228 46105 46105
FEED | 1910 | 1910 | 1910 | 1246 | 1246 | 3011 | 2429 | 2429 | 1910 | 3996 | 3996 | 3996 | 3227 | 3227 | 3227 | 3227 | 2541 | 2541 | 3996 | 3996 | 3227 | 3227

Ap | 0.009 | 0.009 | 0.008 | 0.008 | 0.008 | 0.007 | 0.007 | 0.007 | 0.007 | 0.007 0.005 0.012|0.012 0,011 0.011 0.011]0.0100.010 | 0.010  0.008  0.008 | 0.008

\s 82 | 82 74 | 74 74 | 74 | 74 66 66 | 49 | 49 98 | 98 | 98 | 98 | 98 | 88 | 8 | 8 | 8 | 88 | 88

Ap | 0.008 | 0.008 | 0.008 | 0.006 | 0.006 0.014 0.011 0010 0.010 0.016 0.014 001400130013 0011 0.011]0.011|0.010 0018 0016 0.014|0.013
fz 0.024 | 0.024 | 0.022 | 0.022 | 0.022 | 0.022 | 0.022 | 0.019 | 0.019 | 0.017 | 0.017 | 0.029 | 0.029 | 0.029 | 0.029 | 0.029 | 0.026 | 0.026 | 0.026 | 0.026 | 0.026 | 0.026

Ve 78 | 78 | 78 | 59 | 59 | 114 | 103 | 103 | 91 | 129 | 129 | 129 | 116 | 116 | 116 | 116 | 103 | 103 | 145 | 145 | 130 | 130
RPM | 52458 52458 4721247212 47212 47212 47212|41966 41966 31475 31475 5191151911 51911 51911 51911|46720 46720 46720 46720 46720 46720

fz 0.023 | 0.023 | 0.023 | 0.020 | 0.020 | 0.029 | 0.026 | 0.026 | 0.023 | 0.039 | 0.039 | 0.039 | 0.035 | 0.035 | 0.035 | 0.035 | 0.031 | 0.031 | 0.039 | 0.039 | 0.035 | 0.035
RPM 141529 41529 41529 31147 31147 5191146720/ 46720 41529 51228 51228 51228 46105 46105 46105 46105|40982 4098251228 51228 46105 46105
FEED | 2518 | 2518 | 2077 | 2077 | 2077 | 2077 | 2077 | 1595 | 1595 | 1070 | 1070 | 3011 | 3011 | 3011 | 3011 | 3011 | 2429 | 2429 | 2429 | 2429 | 2429 | 2429
Ap | 0.009 | 0.009 | 0.008 | 0.008 | 0.008 | 0.007 | 0.007  0.007 | 0.007 | 0.007 0.005 0.012 | 0.012 0.011 0011 0.011]0.010 0.010  0.010  0.008 0.008 | 0.008

FEED | 1910 | 1910 | 1910 | 1246 | 1246 | 3011 | 2429 | 2429 | 1910 | 3996 | 3996 | 3996 | 3227 | 3227 | 3227 | 3227 | 2541 | 2541 | 3996 | 3996 | 3227 | 3227
\'d 82 | 8 74 74 | 74 | 74 | 74 | 66 | 66 | 49 49 | 98 | 98 | 98 | 98 | 98 | 88 | 88 | 8 | 88 | 8 | 88
fz 0.024 1 0.024 1 0.022 | 0.022 | 0.022 | 0.022 | 0.022 | 0.019 | 0.019 | 0.017 | 0.017 | 0.029 | 0.029 | 0.029 | 0.029 | 0.029 | 0.026 | 0.026 | 0.026 | 0.026 | 0.026 | 0.026

3323

Ap | 0.008 | 0.008 | 0.008 0.006  0.006 0014 0011 0010 0.010 0.016 0014 0014 0013 0.013 0011 0.011]0.011|0.010 0.018 0.016 0014|0013
RPM 52458 52458 47212 47212|47212|47212 47212 |41966| 41966 | 31475|31475 5191151911 51911/ 5191151911 46720 | 46720 46720 46720 4672046720

Ve 78 | 78 78 59 | 59 | 114 | 103 | 103 | 91 | 129 | 129 | 129 | 116 | 116 | 116 | 116 | 103 | 103 | 145 | 145 | 130 | 130
fz 0.023 | 0.023 1 0.023 | 0.020 | 0.020 | 0.029 | 0.026 | 0.026 | 0.023 | 0.039 | 0.039 | 0.039 | 0.035 | 0.035 | 0.035 | 0.035 | 0.031 | 0.031 | 0.039 | 0.039 | 0.035 | 0.035
FEED | 2518 | 2518 | 2077 | 2077 | 2077 | 2077 | 2077 | 1595 | 1595 | 1070 | 1070 | 3011 | 3011 | 3011 | 3011 | 3011 | 2429 | 2429 | 2429 | 2429 | 2429 | 2429
Ap | 0.009 | 0.009 | 0.008 | 0.008 | 0.008 | 0.007 | 0.007 | 0.007 | 0.007 | 0.007 0.005 0.012|0.0120.011 0.011 0.011]0.010|0.010 | 0.010  0.008  0.008 | 0.008

RPM 4152941529 41529 |31147|31147|51911|46720 | 46720 |41529|51228| 51228 | 51228 46105 | 46105 46105 46105 40982 40982 51228 51228 46105 46105
\'d 82 | 82 74 | 74 74 | 74 | 74 | 66 66 | 49 | 49 98 | 98 | 98 | 98 | 98 | 88 | 8 | 8 | 8 | 88 | 88

FEED | 1910 | 1910 | 1910 | 1246 | 1246 | 3011 | 2429 | 2429 | 1910 | 3996 | 3996 | 3996 | 3227 | 3227 | 3227 | 3227 | 2541 | 2541 | 3996 | 3996 | 3227 | 3227
Ap | 0.008 | 0.008 | 0.008 | 0.006  0.006 0.014 0011 0010 0.010 0.016 0.014 0014 0.013|0.013 0011 0.011]0.011|0.010 0018 0016 0014|0013

fz 0.024 | 0.024 | 0.022 | 0.022 | 0.022 | 0.022 | 0.022 | 0.019 | 0.019 | 0.017 | 0.017 | 0.029 | 0.029 | 0.029 | 0.029 | 0.029 | 0.026 | 0.026 | 0.026 | 0.026 | 0.026 | 0.026
(NS RPM | 52458 52458 47212 |47212|47212 47212 47212 41966 | 41966 31475 3147551911 51911|51911 51911 51911 46720 46720 46720 | 46720 46720 46720

Vc 78 | 78 | 78 | 59 | 59 | 114 | 103 | 103 | 91 | 129 | 129 | 129 | 116 | 116 | 116 | 116 | 103 | 103 | 145 | 145 | 130 | 130
fz 0.023 | 0.023 | 0.023 | 0.020 | 0.020 | 0.029 | 0.026 | 0.026 | 0.023 | 0.039 | 0.039 | 0.039 | 0.035 | 0.035 0.035|0.035 0.031 | 0.031  0.039 | 0.039 0.035 | 0.035
FEED | 2518 | 2518 | 2077 | 2077 | 2077 | 2077 | 2077 | 1595 | 1595 | 1070 | 1070 | 3011 | 3011 | 3011 | 3011 | 3011 | 2429 | 2429 | 2429 | 2429 | 2429 | 2429
Ap | 0.009 | 0.009 0.008 0.008 | 0.008 0.007 | 0.007 0.007 0.007  0.007 | 0.005 0.0120.012|0.011 0011|0011 0010 0.010 0.010 0.008 | 0.008 | 0.008

RPM 41529 41529 41529 31147 31147 5191146720/ 46720 41529 51228 51228 51228 46105 46105 46105 46105|40982 4098251228 51228 46105 46105
FEED | 1910 | 1910 | 1910 | 1246 | 1246 | 3011 | 2429 | 2429 | 1910 | 3996 | 3996 | 3996 | 3227 | 3227 | 3227 | 3227 | 2541 | 2541 | 3996 | 3996 | 3227 | 3227

Ve 82 | 82 74 74 74 | 74 | 74 66 66 | 49 | 49 98 98 | 98 | 98 | 98 | 88 | 8 | 8 | 8 | 88 | 88

fz 0.021/0.021 1 0019 0019 | 0.019 | 0.019  0.019 0017 | 0.017 | 0.015 | 0.015  0.025 | 0.025 | 0.025 | 0.025 | 0.025 | 0.023 | 0.023 | 0.023 | 0.023 | 0.023 | 0.023

Ap | 0.008 | 0.008 0.008 | 0.006 | 0.006 0.014 0011 0.010 0010 0016 0.014 0.0140.013|0.013 0011|0011 00110010 0018 0016 0.0140.013

Vc 78 | 78 | 78 | 59 | 59 | 114 | 103 | 103 | 91 | 129 | 129 | 129 | 116 | 116 | 116 | 116 | 103 | 103 | 145 | 145 | 130 | 130

fz 0.020 | 0.020 | 0.020 | 0.018 | 0.018 | 0.025 | 0.023 | 0.023 | 0.020 | 0.033 | 0.033 | 0.033 | 0.030 | 0.030 | 0.030 | 0.030 | 0.026 | 0.026 | 0.033 | 0.033 | 0.030 | 0.030
(NN RPM 52458 52458 4721247212 47212 47212|47212 41966| 41966 | 31475 |31475|51911 51911 5191151911 51911|46720| 46720 46720 | 46720 46720 46720 RPM 4152941529 41529 |31147|31147|51911|46720 | 46720 |41529|51228| 51228 | 51228 46105 | 46105 46105 46105 4098240982 51228 51228 46105 46105
FEED | 2203 | 2203 | 1794 | 1794 | 1794 | 1794 | 1794 | 1427 | 1427 | 944 | 944 | 2596 | 2596 | 2596 | 2596 | 2596 | 2149 | 2149 | 2149 | 2149 | 2149 | 2149 FEED | 1661 | 1661 | 1661 | 1121 | 1121 | 2596 | 2149 | 2149 | 1661 | 3381 | 3381 | 3381 | 2766 | 2766 K 2766 2766 | 2131 | 2131 | 3381 | 3381 | 2766 | 2766
Ap | 0.008  0.008 0.007 | 0.007 | 0.007 | 0.006 0.006 | 0.006 | 0.006 | 0.006 | 0.004 0.010|0.010 | 0.009 | 0.009 | 0.009 | 0.008 | 0.008 | 0.008 0.007 | 0.007 | 0.007 Ap | 0.007 | 0.007 | 0.007 | 0.005 | 0.005 0.012  0.010  0.008 | 0.008 | 0.014 0.0120.012|0.011 | 0.011|0.010 0.010|0.010|0.009 | 0.015 | 0.014 | 0.012|0.011
\'d 82 | 8 74 | 74 | 74 | 74 | 74 | 66 66 | 49 | 499 98 | 98 | 98 | 98 | 98 | 88 | 8 | 8 | 8 | 88 | 88 Ve 78 | 78 | 78 | 59 | 59 | 114 | 103 | 103 | 91 | 129 | 129 | 129 | 116 | 116 | 116 | 116 | 103 | 103 | 145 | 145 | 130 | 130
fz 0.021 | 0.021 1 0019 0019 | 0019 0.019 0.019  0.017 | 0.017 | 0.015 | 0.015 0.025 | 0.025 | 0.025 | 0.025 | 0.025 | 0.023 | 0.023 | 0.023 | 0.023 | 0.023 | 0.023 fz 0.020 | 0.020 | 0.020 | 0.018 | 0.018 | 0.025 | 0.023 | 0.023 | 0.020 | 0.033 | 0.033 | 0.033 | 0.030 | 0.030 | 0.030 | 0.030 | 0.026 | 0.026 | 0.033 | 0.033 | 0.030 | 0.030
RPM | 52458 52458 47212 47212|47212|47212 47212 |41966 | 41966 |31475|31475 5191151911 51911/ 5191151911 46720 | 46720 46720 46720 46720 46720 RPM 4152941529 41529 |31147|31147|51911|46720 | 46720 |41529| 51228 | 51228 | 51228 46105 | 46105 46105 46105 40982 40982 51228 51228 46105 46105
FEED | 2203 | 2203 | 1794 | 1794 | 1794 | 1794 | 1794 | 1427 | 1427 | 944 | 944 | 2596 | 2596 | 2596 | 2596 | 2596 | 2149 | 2149 | 2149 | 2149 | 2149 | 2149 FEED | 1661 | 1661 | 1661 | 1121 | 1121 | 259 | 2149 | 2149 | 1661 | 3381 | 3381 | 3381 | 2766 | 2766 | 2766 | 2766 | 2131 | 2131 | 3381 | 3381 | 2766 | 2766
Ap | 0.008 | 0.008  0.007 | 0.007  0.007 0.006 0.006 | 0.006 | 0.006 | 0.006 | 0.004 0.010|0.010 0.009 0.009  0.009 | 0.008 | 0.008 | 0.008 | 0.007 0.007 | 0.007 Ap | 0.007 | 0.007  0.007 | 0.005 | 0.005 0.012  0.010 0.008 |0.008 | 0.014  0.012 0.0120.0110.011 0.010|0.010 0.010 0.009 0015 0.014 0012 0.011
Vc 72 | 72 | 65 | 65 | 65 | 65 | 65 58 | 58 | 43 | 43 88 8 | 8 | 8 | 8 | 79 79 79|79 79 |79
fz 0.021/0.021 1 0019 0019 | 0.019 | 0.019  0.019 0017 | 0.017 | 0.015 | 0.015  0.024 | 0.024 | 0.024 | 0.024 | 0.024 | 0.022 | 0.022 | 0.022 | 0.022 | 0.022 | 0.022
RPM 45900 45900 41310 /4131041310 41310 41310|36720| 36720 27540 | 27540 46447 46447 46447 46447 4644741802 41802|41802 41802 41802 41802

Vc 70 70 | 70 | 53 | 53 [ 102 | 92 | 92 | 8 | 118 | 118 | 118 | 107 | 107 | 107 | 107 | 95 95 | 133 | 133 | 120 | 120
38.
FEED | 1928 | 1928 | 1570 | 1570 | 1570 | 1570 | 1570 | 1248 | 1248 | 826 | 826 | 2229 | 2229 | 2229 | 2229 | 2229 | 1839 | 1839 | 1839 | 1839 | 1839 | 1839

RPM 3715837158 37158 | 27868 | 27868 46447 41802|41802 37158 47130 47130 47130 42417 42417 42417 42417|37704 3770447130 47130 42417 42417
FEED | 1412 | 1412 | 1412 | 948 | 948 | 2229 | 1839 | 1839 | 1412 | 3111 | 3111 | 3111 | 2545 | 2545 | 2545 | 2545 | 1961 | 1961 | 3111 | 3111 | 2545 | 2545
Ap | 0.007 | 0.007 | 0.007 | 0.005 | 0.005  0.012  0.010  0.008 | 0.008 | 0.014 0.0120.012|0.011 | 0.0110.010 0.010|0.010|0.009 | 0.015 | 0.014 | 0.012|0.011
Ve 62 | 62 | 62 | 46 | 46 | %0 | 81 81 72 /103 | 103 | 103 | 93 | 93 | 93 | 93 | 82 | 82 | 116 | 116 | 104 | 104
fz 0.018 | 0.018  0.018 | 0.016 | 0.016 | 0.023 | 0.021 | 0.021 | 0.018 | 0.030 | 0.030 | 0.030 | 0.027 | 0.027 | 0.027 | 0.027 | 0.024 | 0.024 | 0.030 | 0.030 | 0.027 | 0.027
RPM | 3278632786 32786 | 24590 | 2459040983 | 36885 | 36885 | 32786| 40983 | 40983 | 40983 | 36885 | 36885 36885 | 36885 32786 32786 40983 40983 36885 36885
FEED | 1180 | 1180 | 1180 | 787 | 787 | 1885 | 1549 | 1549 | 1180 | 2459 | 2459 | 2459 | 1992 | 1992 | 1992 | 1992 | 1574 | 1574 | 2459 | 2459 | 1992 | 1992
Ap | 0.007 | 0.006 | 0.006 | 0.005 | 0.005 0.011  0.009 0.008 | 0.008 0.013 0.012  0.012  0.010 | 0.010 | 0.009  0.009 | 0.009 | 0.008 | 0.014 | 0.013 | 0.012 | 0.010
Vc 54 | 54 | 54 | 40 | 40 78 | 70 | 70 | 62 | 93 | 93 93 | 8 | 8 | 8 | 8 | 74 | 74 | 104 | 104 | 94 | 94
fz 0.018 | 0.018 1 0.018 | 0.016 | 0.016 | 0.023 | 0.021 | 0.021 | 0.018 | 0.030 | 0.030 | 0.030 | 0.027 | 0.027 | 0.027 | 0.027 | 0.024 | 0.024 | 0.030 | 0.030 | 0.027 | 0.027
RPM 2841528415 28415 2131121311 3551931967 | 31967 28415 36884 36884 36884 3319633196 33196 33196|29507 2950736884 36884 33196 33196
FEED | 1023 | 1023 | 1023 | 682 | 682 | 1634 | 1343 | 1343 | 1023 | 2213 | 2213 | 2213 | 1793 | 1793 | 1793 | 1793 | 1416 | 1416 | 2213 | 2213 | 1793 | 1793
Ap | 0.007 | 0.006  0.006 | 0.005 | 0.005 0.011 | 0.009  0.008 | 0.008 0013 | 0.012 0.012]0.010|0.010 0.009 | 0.009 0.009 |0.008 0014 0.013 0.0120.010
Vc 49 | 49 | 49 | 37 | 37 | 72 | 65 | 65 58 | 8 | 82 | 8 74 | 74 | 74 | 74 | 66 | 66 | 93 | 93 | 83 | 83
fz 0.018 | 0.018 | 0.018 | 0.015 | 0.015 | 0.022 | 0.020 | 0.020 | 0.018 | 0.029 | 0.029 | 0.029 | 0.026 | 0.026 | 0.026 | 0.026 | 0.023 | 0.023 | 0.029 | 0.029 | 0.026 | 0.026
RPM | 2622926229 26229 |19672| 19672 | 32786 | 29507 | 29507 | 26229 32786 | 32786 | 32786 | 29507 | 29507 | 29507 | 29507 | 26229 | 26229 32786 32786 29507 | 29507
FEED | 944 | 944 | 944 | 590 | 590 1443 | 1180 | 1180 = 944 | 1902 A 1902 | 1902 | 1534 | 1534 1534 | 1534 | 1207 | 1207 | 1902 K 1902 | 1534 | 1534
Ap | 0.005 | 0.005 0.005 | 0.004 | 0.004 0.009  0.007 0.006 0.006 0.010 | 0.009 0.009  0.008 | 0.008 0.007 | 0.007 0.007 |0.007  0.012  0.011 0.009 | 0.008
Vc 78 | 78 | 78 | 59 | 59 | 114 | 103 | 103 | 91 | 129 | 129 | 129 | 116 | 116 | 116 | 116 | 103 | 103 | 145 | 145 | 130 | 130
fz 0.020 | 0.020 | 0.020 | 0.018 | 0.018 | 0.025 | 0.023 | 0.023 | 0.020 | 0.033 | 0.033 | 0.033 | 0.030 | 0.030 | 0.030 | 0.030 | 0.026 | 0.026 | 0.033 | 0.033 | 0.030 | 0.030
RPM 4152941529 41529 |31147|31147|51911|46720 | 46720 |41529| 51228 | 51228 | 51228 46105 | 46105 46105 46105 40982 40982 51228 51228 46105 46105
FEED | 1661 | 1661 | 1661 | 1121 | 1121 | 2596 | 2149 | 2149 | 1661 | 3381 | 3381 | 3381 | 2766 | 2766 2766 2766 | 2131 | 2131 | 3381 | 3381 | 2766 | 2766
Ap | 0.007 | 0.007 | 0.007 | 0.005 | 0.005  0.012  0.010  0.008 | 0.008 | 0.014 0.0120.012|0.0110.0110.010 0.010|0.010 | 0.009 | 0.015 | 0.014 | 0.012 | 0.011
Ve 7 | 70 | 70 | 53 | 53 102 | 92 | 92 | 8 | 118 | 118 | 118 | 107 | 107 | 107 | 107 | 95 | 95 | 133 | 133 | 120 | 120
fz 0.0190.019 0019 0017 | 0.017 | 0.024 | 0.022 | 0.022 | 0.019 | 0.033 | 0.033 | 0.033 | 0.030 | 0.030 | 0.030 | 0.030 | 0.026 | 0.026 | 0.033 | 0.033 | 0.030 | 0.030
RPM (37158 37158 37158 | 27868 | 27868 46447 41802|41802 37158 47130 47130 47130 42417 42417 42417 42417|37704 37704 47130 47130 42417 42417

fz 0.0190.019 1 0.019 | 0017 | 0.017 | 0.024 | 0.022 | 0.022 | 0.019 | 0.033 | 0.033 | 0.033 | 0.030 | 0.030 | 0.030 | 0.030 | 0.026 | 0.026 | 0.033 | 0.033 | 0.030 | 0.030
Ap | 0.008 | 0.008 0.007 | 0.007 | 0.007 0.006 | 0.006 0.006 0.006  0.006 | 0.004  0.010 | 0.010 | 0.009 0.009 | 0.009 0.008 0.008 | 0.008 | 0.007 | 0.007 | 0.007

\s 67 | 67 | 60 | 60 | 60 = 60 | 60 | 54 | 54 | 40 | 40 | 77 | 77 |77 |77 (77 70| 7 70 | 70 70 | 70
fz 0.0190.019 0017 0017 | 0.017 | 0.017  0.017 | 0.015 | 0.015 | 0.013 | 0.013 | 0.023 | 0.023 | 0.023 | 0.023 | 0.023 | 0.021 | 0.021 | 0.021 | 0.021 | 0.021 | 0.021
RPM 42621 42621 38359 3835938359 | 3835938359 34097 34097 | 25573 | 25573 | 40983 | 40983 | 40983 | 40983 | 40983 | 36885 | 36885 36885 36885 36885 36885
FEED | 1620 | 1620 | 1304 | 1304 | 1304 | 1304 | 1304 | 1023 | 1023 | 665 & 665 | 1885 | 1885 | 1885 | 1885 | 1885 | 1549 | 1549 | 1549 | 1549 | 1549 | 1549
Ap | 0.007 | 0.007  0.006  0.006 | 0.006  0.006  0.006  0.006 | 0.006 | 0.005  0.004 0.010|0.010 | 0.009 | 0.009 | 0.009 | 0.008 | 0.008 | 0.008 0.007 | 0.007 | 0.007
\'d 57 | 57 | 51 51 51 51 51 45 | 45 | 34 | 34 | 67 | 67 | 67 | 67 | 67 | 60 | 60 | 60 | 60 | 60 | 60
fz 0.0190.019 10017 0017 | 0.017 | 0.017 | 0.017 | 0.015 | 0.015 | 0.013 | 0.013 | 0.023 | 0.023 | 0.023 | 0.023 | 0.023 | 0.021 | 0.021 | 0.021 | 0.021 | 0.021 | 0.021
RPM | 36064 36064 32458 32458 32458 32458 3245828851/ 2885121638 21638 35519/35519/35519/3551935519|31967 3196731967 | 31967 31967 31967
FEED | 1370 | 1370 | 1104 | 1104 | 1104 | 1104 | 1104 | 866 | 866 | 563 | 563 | 1634 | 1634 | 1634 | 1634 | 1634 | 1343 | 1343 | 1343 | 1343 | 1343 | 1343
Ap | 0.007 | 0.007 0.006 | 0.006 | 0.006 0.006 | 0.006 0.006 0.006  0.005 | 0.004  0.010 | 0.010|0.009 0.009 | 0.009 0.008 0.008 | 0.008  0.007 | 0.007 | 0.007
Ve 52 | 52 | 46 | 46 | 46 | 46 | 46 | 4 4 31 31 62 62 | 62 | 62 | 62 | 56 | 56 | 56 | 56 | 56 | 56
fz 0.017 1 0.017 1 0015 0015 0.015 0.015 0.015 0.014 | 0.014 | 0.012 | 0.012  0.022 | 0.022 | 0.022 | 0.022 | 0.022 | 0.020 | 0.020 | 0.020 | 0.020 | 0.020 | 0.020
RPM |32786 32786 29507 29507 | 29507 | 29507 | 29507 | 26229 | 26229| 19672 | 19672 | 32786 |32786 | 32786 | 32786 | 32786 29507 | 29507 | 29507 ' 29507 29507 | 29507
FEED | 1115 | 1115 | 885 | 885 | 885 | 885 | 885 | 734 | 734 | 472 | 472 | 1443 | 1443 | 1443 | 1443 | 1443 | 1180 1180 | 1180 1180 | 1180 | 1180
Ap | 0.006 | 0.006 0.005 | 0.005 0.005 0.005  0.005 | 0.005 | 0.005 | 0.004 | 0.003 0.008 | 0.008 0.007 0.007  0.007  0.006 | 0.006 | 0.006 | 0.005 0.005 | 0.005
\'d 82 | 8 74 | 74 | 74 | 74 | 74 66 66 | 49 | 49 H 98 | 98 | 98 | 98 | 98 | 88 | 8 | 8 | 8 | 88 | 88
fz 0.021]0.021 | 0019 0.019 | 0019 | 0.019 | 0019 | 0.017 | 0.017 | 0.015 | 0.015 | 0.025 | 0.025 | 0.025 | 0.025 | 0.025 | 0.023 | 0.023 | 0.023 | 0.023 | 0.023 | 0.023
RPM 52458 52458 47212 47212|47212|47212 47212 41966 41966 | 31475|31475 5191151911 51911/ 5191151911 46720 | 46720 46720 46720 4672046720
FEED | 2203 | 2203 | 1794 | 1794 | 1794 | 1794 | 1794 | 1427 | 1427 | 944 | 944 | 2596 | 2596 | 2596 | 2596 | 2596 | 2149 | 2149 | 2149 | 2149 | 2149 | 2149
Ap | 0.008 | 0.008 | 0.007 | 0.007 | 0.007 | 0.006 | 0.006 | 0.006 | 0.006 | 0.006 0.004 0.010 | 0.010 | 0.009  0.009 0.009 | 0.008 | 0.008 | 0.008  0.007 | 0.007 | 0.007
Ve 72 | 72 | 65 | 65 | 65 | 65 | 65 58 | 58 | 43 | 43 88 | 8 | 8 | 8 | 8 | 79 79 79 | 79 | 79 |79
fz 0.021 | 0.021 | 0019 0019 | 0.019 | 0.019  0.019 0017 | 0017 | 0.015 | 0.015 0.024 | 0.024 | 0.024 | 0.024 | 0.024 | 0.022 | 0.022 | 0.022 | 0.022 | 0.022 | 0.022
RPM 45900 45900 4131041310 41310 41310 41310|36720 36720 27540 27540 46447 46447 46447 46447 46447|41802 4180241802 41802 41802 41802
FEED | 1928 | 1928 | 1570 | 1570 | 1570 | 1570 | 1570 | 1248 | 1248 | 826 | 826 | 2229 | 2229 | 2229 | 2229 | 2229 | 1839 | 1839 | 1839 | 1839 | 1839 | 1839 FEED | 1412 | 1412 | 1412 | 948 | 948 | 2229 | 1839 | 1839 | 1412 | 3111 | 3111 | 3111 | 2545 | 2545 | 2545 | 2545 | 1961 | 1961 | 3111 | 3111 | 2545 | 2545
Ap | 0.008 | 0.008  0.007 | 0.007  0.007 0.006  0.006 | 0.006 | 0.006 | 0.006 | 0.004 0.010|0.010 0.009 0.009  0.009 | 0.008 | 0.008 | 0.008 | 0.007 0.007 | 0.007 Ap | 0.007 | 0007 | 0.007 | 0.005 | 0.005 0.012  0.010 0.008 | 0.008 0.014 0.012 0.012 | 0.011 | 0.011 0.010 0.010|0.010|0.009 | 0.015 0.014 | 0.012|0.011
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. I/G RECOMMENDED CUTTING CONDITIONS RECOMMENDED CUTTING CONDITIONS

HPI191, HP192, HPK10 sres HPI191, HP192, HPK10 sres

2 FLUTE BALL NOSE for RIB PROCESSING Vemmmn  f=mmieh  Ap=mm 2 FLUTE BALL NOSE for RIB PROCESSING Vemmmn  femmioh  Ap=mm

RPM =rev./min. FEED =mm/min. LBS = Length Below Shank RPM =rev./min. FEED =mm/min. LBS = Length Below Shank

pa ra Diameter (@)
!32'3 meter| 12 [ 12 | 12 [ 12 [ 12 [ 14 [ 1a ] 14 [ 15 [ 15 [ 15 [ 15 [ 15 [ 15 [ 15 [ 15 [ 15 [ 15 [ 15 [ 15 [15 [ 15 |
Ctes | 8 | 10 | 12 | 1 |16 [ s | 12 [ 6 [ 3 L35 38 | 4 | 6 | s [0 |12 [1a {15 |16 | 18 | 20| 22
176 | 176 | 176 | 157 | 157 | 197 | 197 | 175 | 242 | 242 | 242 | 242 | 242 | 218 | 218 | 218 | 218 | 218 | 194 | 194 | 194 | 194
fz 0.046 | 0.046 | 0.046 | 0.041 | 0.041 | 0.048 | 0.048 | 0.042 | 0.054 | 0.054 | 0.054 | 0.054 | 0.054 | 0.049 0.049 | 0.049 | 0.049 0.049 | 0.043 | 0.043 0.043 | 0.043
LI RPM 4672046720 4672041529 4152944814 4481439834 |51365|51365 | 51365 51365 | 51365 4622946229 | 46229 | 46229 |46229|41092 41092 141092 41092
FEED | 4298 | 4298 | 4298 | 3405 | 3405 | 4302 | 4302 | 3346 | 5547 | 5547 | 5547 | 5547 | 5547 | 4530 | 4530 | 4530 | 4530 | 4530 | 3534 | 3534 | 3534 | 3534
Ap 0019 0017 0.017 0017 | 0.016 | 0.022 | 0.020 | 0.020 | 0.030 | 0.030 | 0.030 | 0.030 | 0.027 | 0.024 | 0.024 | 0.024 | 0.021 | 0.021 | 0.021 | 0.021 | 0.020 | 0.020
Vc 176 | 176 | 176 | 157 | 157 | 197 | 197 | 175 | 242 | 242 | 242 | 242 | 242 | 218 | 218 | 218 | 218 | 218 | 194 | 194 | 194 | 194
fz 0.046 | 0.046 | 0.046 | 0.041 | 0.041  0.048 | 0.048 | 0.042  0.054 | 0.054 | 0.054 | 0.054 | 0.054 | 0.049 0.049  0.049 | 0.049 0.049  0.043 0.043 0.043  0.043
RPM 4672046720 46720 41529 41529 4481444814 39834|51365 51365|51365 51365|51365 46229 46229 46229 4622946229 41092|41092 4109241092
FEED | 4298 | 4298 | 4298 | 3405 | 3405 | 4302 | 4302 | 3346 | 5547 | 5547 | 5547 | 5547 | 5547 | 4530 | 4530 | 4530 | 4530 | 4530 | 3534 | 3534 | 3534 | 3534
Ap 0019 0017|0017 0017 |0.016 | 0.022 0.020 | 0.020  0.030 | 0.030 | 0.030 | 0.030 | 0.027 | 0.024 | 0.024 | 0.024 | 0.021 | 0.021 | 0.021 | 0.021 | 0.020 | 0.020
Vc 176 | 176 | 176 | 157 | 157 | 197 | 197 | 175 | 242 | 242 | 242 | 242 | 242 | 218 | 218 | 218 | 218 | 218 | 194 194 | 194 | 194
fz 0.046 | 0.046 | 0.046 | 0.041 | 0.041 | 0.048 | 0.048 | 0.042 A 0.054 | 0.054 | 0.054 | 0.054 | 0.054 | 0.049 0.049 | 0.049 | 0.049 0.049 | 0.043  0.043 0.043 | 0.043
RPM 46720/ 46720 46720 41529 41529 4481444814 3983451365 51365|51365 |51365| 51365 | 46229 146229 46229 4622946229 41092|41092 41092 | 41092
FEED | 4298 | 4298 | 4298 | 3405 | 3405 | 4302 | 4302 | 3346 | 5547 | 5547 | 5547 | 5547 | 5547 | 4530 | 4530 | 4530 | 4530 | 4530 | 3534 | 3534 | 3534 | 3534
Ap 0019 0017 0.017 | 0.017|0.016 | 0.022 | 0.020 | 0.020 | 0.030 | 0.030 | 0.030 | 0.030 | 0.027 | 0.024 | 0.024 | 0.024 | 0.021 | 0.021 | 0.021 | 0.021 | 0.020 | 0.020
Ve 176 | 176 | 176 | 157 | 157 | 197 | 197 | 175 | 242 | 242 | 242 | 242 | 242 | 218 | 218 | 218 | 218 | 218 | 194 | 194 | 194 | 194
fz 0.046 | 0.046 | 0.046 | 0.041 | 0.041 | 0.048 | 0.048 | 0.042 | 0.054 | 0.054 | 0.054 | 0.054 | 0.054  0.049 0.049 | 0.049 0.049 0.049 0043 0043  0.043 | 0.043
RPM 4672046720 46720 41529 41529 4481444814 3983451365 51365|51365 51365|51365 46229 46229 46229 4622946229 41092|41092 4109241092
FEED | 4298 | 4298 | 4298 | 3405 | 3405 | 4302 | 4302 | 3346 | 5547 | 5547 | 5547 | 5547 | 5547 | 4530 | 4530 | 4530 | 4530 | 4530 | 3534 | 3534 | 3534 | 3534
Ap 0019 0.017 0017 0017 | 0.016 | 0.022  0.020 | 0.020  0.030 | 0.030 | 0.030 | 0.030 | 0.027 | 0.024 | 0.024 | 0.024 | 0.021 | 0.021 | 0.021 | 0.021 | 0.020 | 0.020
Vc 167 | 167 | 167 | 148 | 148 | 189 | 189 | 168 | 232 | 232 | 232 | 232 | 232 | 209 | 209 | 209 | 209 | 209 | 185 | 185 | 185 | 185
fz 0.041 | 0.041 | 0.041 | 0.036 | 0.036 | 0.041 | 0.041 | 0.037 | 0.047 | 0.047 | 0.047 | 0.047 | 0.047 | 0.042 | 0.042 | 0.042 | 0.042 | 0.042 | 0.038 | 0.038 | 0.038 | 0.038
RPM 44260 44260 |44260 |39342 3934242971 42971 3819749178 49178 4917849178 49178 | 44260 | 44260 44260 | 44260 44260 3934239342 39342 39342
FEED | 3585 | 3585 | 3585 | 2833 | 2833 | 3558 | 3558 | 2811 | 4623 | 4623 | 4623 | 4623 | 4623 | 3718 | 3718 | 3718 | 3718 | 3718 | 2990 | 2990 | 2990 | 2990
Ap 0016|0014 | 0014 | 0.014 | 0013 0.019 | 0.017|0.017 | 0.026 | 0.026 0.026 0.026 | 0.023 | 0.020 | 0.020 | 0.020 | 0.018 | 0.018 | 0.018 0.018 | 0.017 | 0.017
Ve 167 | 167 | 167 | 148 | 148 | 189 | 189 | 168 | 232 | 232 | 232 | 232 | 232 | 209 | 209 | 209 | 209 | 209 | 185 | 185 | 185 | 185
fz 0.041 | 0.041 | 0.041 | 0.036 | 0.036 | 0.041 | 0.041 | 0.037 | 0.047 | 0.047 | 0.047 | 0.047 | 0.047 | 0.042 | 0.042 | 0.042 | 0.042 | 0.042 | 0.038 | 0.038 | 0.038 | 0.038
RPM 44260 | 44260 | 44260 |39342 |39342|42971 42971 38197 49178 49178 | 4917849178 49178 | 44260 | 44260 44260 | 44260 44260 3934239342 39342 39342
FEED | 3585 | 3585 | 3585 | 2833 | 2833 | 3558 | 3558 | 2811 | 4623 | 4623 | 4623 | 4623 | 4623 | 3718 | 3718 | 3718 | 3718 | 3718 | 2990 | 2990 | 2990 | 2990
Ap | 0016 0.014| 0014  0.014| 0013 0019 0017 0017  0.026 0.026 0.026 | 0.026 0.023 | 0.020 0.020 | 0.020 0.018 0.018 0.018 0.018|0.017 0.017

Vc 148 | 148 | 148 | 132 132 | 172 | 172 | 153 | 211 ) 211 | 211 | 211 | 211 | 190 | 190 | 190 | 190 | 190 | 169 | 169 | 169 | 169
38.

Diameter (@)

ol 0 Demee
me| T T T o [ [ e e
----n-nnm-n
160 | 160 | 160 | 160 | 160 128 | 128 | 128 19 | 196 | 19
fz 0.048 | 0.048 | 0.048 | 0.048 | 0.048 0.043 0.043 0.043 0.043 0.043 0.038 | 0.038 | 0.038 0.034 0.034 0.034 0.029 0.029 0.029 0.051 | 0.051 | 0.051
RPM 5081850818 50818 5081850818 45736 45736 |45736|45736|45736|40654 40654 | 40654 |30491|30491 30491 1524515245 15245 51911/51911|51911
FEED | 4879 | 4879 | 4879 | 4879 | 4879 | 3933 | 3933 | 3933 | 3933 | 3933 | 3090 | 3090 | 3090 | 2073 | 2073 | 2073 | 884 | 884 | 884 | 5295 | 5295 | 5295
Ap |0.020|0.020 | 0.020 | 0.018 | 0.018 | 0.016 | 0.016 | 0.016 | 0.014 | 0.014 0.014  0.014 | 0.013 | 0.013  0.010 0.010 | 0.005 | 0.005 | 0.005 | 0.024 | 0.022 | 0.022
\s 160 | 160 | 160 | 160 = 160 @ 144 | 144 | 144 144 144 128 | 128 | 128 | 9% | 96 | 96 | 48 | 48 | 48 | 1% | 19 | 196
fz 0.048 | 0.048 | 0.048 | 0.048 | 0.048 | 0.043 | 0.043 | 0.043 | 0.043 | 0.043 | 0.038  0.038 | 0.038 | 0.034 | 0.034 | 0.034 | 0.029 | 0.029 | 0.029 | 0.051 | 0.051 | 0.051
RPM | 50818 50818 50818 50818 50818 45736 45736|45736 45736|45736 40654 40654 40654 30491 30491 3049115245 15245|15245 5191151911 51911
FEED | 4879 | 4879 | 4879 | 4879 | 4879 | 3933 | 3933 | 3933 | 3933 | 3933 | 3090 | 3090 | 3090 | 2073 | 2073 | 2073 | 884 | 884 | 884 | 5295 | 5295 | 5295
Ap | 0.020|0.020 | 0.020 | 0.018  0.018|0.016 | 0016 0.016 0.014 0.014 0014 0014 0.013  0.013 0.010 0.010 | 0.005 | 0.005 | 0.005 | 0.024  0.022 | 0.022
\'d 160 | 160 | 160 | 160 = 160 | 144 | 144 | 144 144 144 128 | 128 | 128 | 96 | 96 | 96 | 48 | 48 | 48 | 19 | 19 | 196
fz 0.048 | 0.048 | 0.048 | 0.048 | 0.048 | 0.043 | 0.043 | 0.043 | 0.043 | 0.043 | 0.038  0.038 | 0.038 | 0.034 | 0.034 | 0.034 | 0.029 | 0.029 | 0.029 | 0.051 | 0.051 | 0.051
RPM 5081850818 50818 50818 | 50818 45736 45736 |45736| 45736|45736|40654 40654 | 40654 |30491|30491 30491 1524515245 15245 51911/51911|51911
FEED | 4879 | 4879 | 4879 | 4879 | 4879 | 3933 | 3933 | 3933 | 3933 | 3933 | 3090 | 3090 | 3090 | 2073 | 2073 | 2073 | 884 | 884 | 884 | 5295 | 5295 | 5295
Ap |0.020|0.020 | 0.020 | 0.018 | 0.018 | 0.016 | 0.016 | 0.016 | 0.014 | 0.014 0.014  0.014 | 0.013 | 0.013  0.010 0.010 | 0.005 | 0.005 | 0.005 | 0.024 | 0.022 | 0.022
\'d 160 | 160 | 160 | 160 = 160 @ 144 | 144 | 144 144 144 128 | 128 | 128 | 9% | 96 | 96 | 48 | 48 | 48 | 1% | 19 | 19
fz 0.048 | 0.048 | 0.048 | 0.048 | 0.048 | 0.043 | 0.043 | 0.043 0.043 | 0.043 | 0.038 | 0.038 | 0.038 | 0.034 0.034|0.034 0.029 0.029 0.029 0.051  0.051 | 0.051
RPM 50818 50818 50818 50818 50818 45736 45736|45736 45736|45736 40654 40654 40654 30491 30491 3049115245 15245|15245 5191151911 51911
FEED | 4879 | 4879 | 4879 | 4879 | 4879 | 3933 | 3933 | 3933 | 3933 | 3933 | 3090 | 3090 | 3090 | 2073 | 2073 | 2073 | 884 | 834 | 884 | 5295 | 5295 | 5295
Ap | 0.020  0.020 0.020 0.018|0.018 0016|0016 0016 0014 0014 0014 0014 0013|0013 0.010|0.010 0.005 0.005  0.005 | 0.024 | 0.022 | 0.022
Ve 160 | 160 | 160 | 160 = 160 @ 144 | 144 | 144 144 144 128 | 128 | 128 | 9% | 96 | 96 | 48 | 48 | 48 | 185 | 185 | 185
fz 0.042 | 0.042 1 0.042 | 0.042 | 0.042 | 0.038 | 0.038 | 0.038 | 0.038 | 0.038 | 0.034  0.034 | 0.034 | 0.029 | 0.029 | 0.029 | 0.025 | 0.025 | 0.025 | 0.045 | 0.045 | 0.045
RPM 5081850818 50818 50818 |50818 45736 45736 | 45736 45736|45736|40654 40654 | 40654 |30491| 30491 30491 1524515245 15245 49178 49178 49178
FEED | 4269 | 4269 | 4269 | 4269 | 4269 | 3476 | 3476 | 3476 | 3476 | 3476 | 2764 | 2764 | 2764 | 1768 | 1768 | 1768 | 762 | 762 | 762 | 4426 | 4426 | 4426
Ap 00170017 0017 | 0015 |0.015 | 0.014 0.014 0014 | 0012 | 0.012 | 0.012 0.012|0.011 | 0.011 | 0.009 | 0.009 | 0.004 | 0.004 | 0.004  0.020 | 0.018 | 0.018
\'d 160 | 160 | 160 | 160 @ 160 144 | 144 | 144 144 144 128 | 128 | 128 | 9% & 96 | 96 | 48 | 48 | 48 | 185 | 185 | 185
fz 0.042 | 0.042 | 0.042 | 0.042 | 0.042 | 0.038 | 0.038  0.038  0.038 | 0.038 | 0.034 0.034  0.034 | 0.029 | 0.029 | 0.029 | 0.025 | 0.025 | 0.025 | 0.045 | 0.045 | 0.045
RPM 50818 50818 50818 5081850818 45736 45736 | 45736 45736|45736|40654 40654 40654 30491|30491 30491 15245 15245 15245 49178 49178 49178
FEED | 4269 | 4269 | 4269 | 4269 | 4269 | 3476 | 3476 | 3476 | 3476 | 3476 | 2764 | 2764 | 2764 | 1768 | 1768 | 1768 | 762 | 762 | 762 | 4426 | 4426 4426
Ap |0017/0.017 0017|0015 0015 0014 0014 | 0.014 | 0.012|0.012|0.012 0.012|0.011 0011 0.009  0.009 |0.004  0.004 | 0.004 | 0.020 0.018|0.018

Vc 144 | 144 | 144 | 144 144 130 | 130 | 130 | 130 130 115 | 115 | 115 | 87 | 87 | 87 | 43 | 43 | 43 | 165 | 165 | 165
38.

3323

fz 0.042 | 0.042 1 0.042 | 0.042 | 0.042 | 0.038 | 0.038 | 0.038 | 0.038 | 0.038 | 0.034  0.034 | 0.034 | 0.029 | 0.029 | 0.029 | 0.025 | 0.025 | 0.025 | 0.045 | 0.045 | 0.045
RPM 45900 45900 45900 45900 45900 41310 41310|41310/41310 4131036720 36720 3672027540 27540 27540|13770| 1377013770 43714 43714 43714
FEED | 3856 | 3856 | 3856 | 3856 | 3856 | 3140 | 3140 | 3140 | 3140 | 3140 | 2497 | 2497 | 2497 | 1597 | 1597 | 1597 | 689 | 689 | 689 | 3934 | 3934 | 3934
Ap |0017|0.017 | 0017 | 0.015 | 0.015|0.014 | 0014  0.014 | 0.012 0.012 0.012 0012 |0.011 | 0.011 0.009 0.009 | 0.004 | 0.004 | 0.004 | 0.020 | 0.018 | 0.018
\s 129 | 129 | 129 | 129 129 | 116 | 116 | 116 | 116 | 116 | 103 | 103 | 103 | 77 | 77 | 77 | 39 | 39 | 39 | 149 | 149 | 149
fz 0.038 | 0.038 | 0.038 0.038  0.038 | 0.034 0.034 0.034  0.034 | 0.034 | 0.030 0.030  0.030 | 0.027 | 0.027 | 0.027 | 0.023 | 0.023 | 0.023 | 0.039 | 0.039 | 0.039
RPM 40983 | 40983 | 40983 4098340983 | 36885 | 36885 | 36885 | 36885 | 36885 | 32786 32786 32786 | 24590 | 24590 | 24590 1229512295 12295 39616 39616 39616
FEED | 3115 | 3115 | 3115 | 3115 | 3115 | 2508 | 2508 | 2508 | 2508 | 2508 | 1967 | 1967 | 1967 | 1328 | 1328 | 1328 | 566 & 566 | 566 | 3090 | 3090 K 3090
Ap | 0016 0016 0016 0014 0.014 0.013 0.013 0013|0011 |0.0110.0110.011|0.010|0.010 | 0.008 | 0.008 | 0.004 | 0.004 | 0.004 0.019 | 0.017 | 0.017
\'d M3 13 ) 13 ) 13 113 102 | 102 | 102 | 102 | 102 @ 91 91 91 68 68 | 68 | 34 | 34 | 34 | 134 | 134 | 134
fz 0.037 | 0.037 | 0.037 | 0.037 | 0.037 | 0.033 | 0.033 | 0.033 | 0.033 | 0.033 | 0.030 | 0.030 | 0.030 | 0.026 | 0.026 | 0.026 | 0.022 | 0.022 | 0.022 | 0.040 | 0.040 | 0.040
RPM | 36064 36064 36064 36064 36064 32458 3245832458 32458 32458 28851 28851 2885121638 21638 21638|10819 1081910819 35519 3551935519
FEED | 2669 | 2669 | 2669 | 2669 | 2669 | 2142 | 2142 | 2142 | 2142 | 2142 | 1731 | 1731 | 1731 | 1125 | 1125 | 1125 | 476 | 476 | 476 | 2842 | 2842 | 2842
Ap 0016 0016 0016 0.014|0.014 0013|0013 0013 0011 0011|0011 0.011|0.010|0.010 0.008 | 0.008 0.004 0.004  0.004 0019 0017 |0.017
Ve M3 13 | 113 ) 113 113 | 102 | 102 | 102 | 102 | 102 @ 91 91 91 68 68 | 68 | 34 | 34 | 34 | 118 | 118 | 118
fz 0.033 1 0.033 | 0.033  0.033 | 0.033 | 0.030  0.030 0.030  0.030 | 0.030 | 0.026 0.026 | 0.026 | 0.023 | 0.023 | 0.023 | 0.020 | 0.020 | 0.020 | 0.038 | 0.038 | 0.038
RPM 36064 36064 | 36064 36064 | 36064 32458 32458 32458 32458|32458|28851 2885128851 /21638|21638 21638 10819 10819 10819 31420 31420 31420
FEED | 2380 | 2380 | 2380 | 2380 | 2380 | 1947 | 1947 | 1947 | 1947 | 1947 A 1500 1500 | 1500 | 995 | 995 | 995 | 433 | 433 | 433 H 2388 | 2383 2388
Ap 00130013 0013 0012|0012 0.010 0.010 0.010 | 0.009 | 0.009 | 0.009  0.009 | 0.008 | 0.008 | 0.007 | 0.007 | 0.003 | 0.003 | 0.003 | 0.016 | 0.014 | 0.014
\'d 160 | 160 | 160 | 160 = 160 @ 144 | 144 | 144 144 144 128 | 128 | 128 | 9% | 96 | 96 | 48 | 48 | 48 | 185 | 185 | 185
fz 0.042 | 0.042 | 0.042 | 0.042 | 0.042 | 0.038 | 0.038 | 0.038 | 0.038 | 0.038 | 0.034 | 0.034 | 0.034 | 0.029 | 0.029 | 0.029 | 0.025 | 0.025 | 0.025 | 0.045 | 0.045 | 0.045
RPM 5081850818 50818 50818 |50818 45736 45736 |45736| 45736|45736|40654 40654 | 40654 |30491| 30491 30491 1524515245 15245 49178 49178 49178
FEED | 4269 | 4269 | 4269 | 4269 | 4269 | 3476 | 3476 | 3476 | 3476 | 3476 | 2764 | 2764 | 2764 | 1768 | 1768 | 1768 | 762 | 762 | 762 | 4426 | 4426 | 4426
Ap |0017]0.017 | 0017 | 0,015 0.015| 0014 | 0014 | 0014 | 0.012 | 0.012  0.012 | 0.012 | 0.011 | 0.017 | 0.009 | 0.009 | 0.004 | 0.004 | 0.004 | 0.020 | 0.018 | 0.018
Ve 144 | 144 | 144 | 144 144 | 130 | 130 | 130 | 130 | 130 115 | 115 | 115 | 87 | 8 | 8 | 43 | 43 | 43 | 165 | 165 | 165
fz 0.042 | 0.042 | 0.042 | 0.042 | 0.042 | 0.038 | 0.038 | 0.038 | 0.038 | 0.038 | 0.034 0.034  0.034 | 0.029 | 0.029 | 0.029 | 0.025 | 0.025 | 0.025 | 0.045 | 0.045 | 0.045
RPM 45900 45900 45900 45900 45900 41310 41310|41310/41310 41310 36720 36720 36720 27540 27540 27540|13770| 13770 13770 43714 43714 43714
FEED | 3856 | 3856 | 3856 3856 | 3856 | 3140 | 3140 | 3140 | 3140 | 3140 | 2497 | 2497 | 2497 | 1597 | 1597 | 1597 | 689 | 689 | 689 | 3934 | 3934 | 3934 FEED | 3226 | 3226 | 3226 | 2518 | 2518 | 3205 | 3205 | 2571 | 4212 | 4212 | 4212 | 4212 | 4212 | 3387 | 3387 | 3387 | 3387 | 3387 | 2724 | 2724 | 2724 | 2724
Ap | 0017 0017 0017 0015 0.015 0.014 0.014 0014 0.012 | 0.012 | 0.012 0.012|0.011|0.011 | 0.009 | 0.009 | 0.004 | 0.004 | 0.004 0.020 | 0.018 | 0.018 Ap 0016|0014 | 0014 0.014 0.013 0019 0017 0.017 | 0.026 | 0.026 0.026 0.026  0.023 | 0.020 | 0.020 0.020 | 0.018 | 0.018 | 0.018 | 0.018 | 0.017 | 0.017

NEXT PAGE p NEXT PAGE p

fz 0.041 | 0.041 1 0.041 | 0.036 | 0.036 | 0.041 | 0.041 | 0.037 | 0.047 | 0.047 | 0.047 | 0.047 | 0.047 | 0.042 | 0.042 | 0.042 | 0.042 | 0.042 | 0.038 | 0.038 | 0.038 | 0.038
RPM 3934339343 39343 3497134971 39084 | 39084 | 34742 44807 44807 44807 44807 44807 40326 40326 40326|40326 40326 35846 35846 35846 35846
FEED | 3226 | 3226 | 3226 | 2518 | 2518 | 3205 | 3205 | 2571 | 4212 | 4212 | 4212 | 4212 | 4212 | 3387 | 3387 | 3387 | 3387 | 3387 | 2724 | 2724 | 2724 | 2724
Ap 0016|0014 | 0014 0.014 0.013 0019 0017 0017 | 0.026 | 0.026 0.026  0.026 | 0.023 | 0.020 | 0.020 0.020 | 0.018 | 0.018 | 0.018 | 0.018 | 0.017 | 0.017
Ve 134 | 134 | 134 | 119 | 119 | 147 | 147 | 130 | 180 | 180 | 180 | 180 | 180 | 162 | 162 | 162 | 162 | 162 | 144 | 144 | 144 | 144
fz 0.035 | 0.035  0.035  0.031 | 0.031 | 0.037 | 0.037 | 0.033 | 0.042 | 0.042 | 0.042 | 0.042 | 0.042 | 0.038 | 0.038 | 0.038 | 0.038 | 0.038 | 0.034 | 0.034 | 0.034 | 0.034
RPM | 35654 35654 35654 |31693 | 31693 | 33354 | 33354 | 29648 | 38250 38250 | 38250 | 38250 | 38250 | 34425 34425 | 34425 34425 34425 30600 30600 30600 30600
FEED | 2496 | 2496 | 2496 | 1965 | 1965 | 2468 | 2468 | 1957 | 3213 | 3213 | 3213 | 3213 | 3213 | 2616 | 2616 | 2616 | 2616 | 2616 | 2081 2081 | 2081 2081
Ap 0015|0013 0013 0013 0.012  0.018 0016 | 0.016 | 0.024 | 0.024  0.024 | 0.024 | 0.022 | 0.019 | 0.019  0.019 | 0.017 | 0.017 | 0.017 | 0.017 | 0.016 | 0.016
Vc 121 ) 121 | 121 | 107 | 107 | 130 | 130 | 115 | 160 & 160 | 160 | 160 | 160 | 144 | 144 | 144 | 144 | 144 | 128 | 128 | 128 | 128
fz 0.036 | 0.036 | 0.036 | 0.032| 0.032 | 0.037 | 0.037 | 0.033 | 0.041 | 0.041 | 0.041 | 0.041 | 0.041 | 0.037 | 0.037 | 0.037  0.037 | 0.037 | 0.033 | 0.033 | 0.033 | 0.033
RPM 31967 31967 31967 | 2841528415 29466 | 29466| 26192 33879 33879 33879 33879 3387930491 30491 30491|30491 30491|27103 27103 27103 27103
FEED | 2302 | 2302 | 2302 | 1819 | 1819 | 2180 | 2180 | 1729 | 2778 | 2778 | 2778 | 2778 | 2778 | 2256 | 2256 | 2256 | 2256 | 2256 | 1789 | 1789 | 1789 | 1789
Ap 00150013 0013]0.013|0.012 0018 0016 0.016 | 0.024 0.024 | 0.024 0.0240.022|0.019 0019|0019 00170017 0017 0017 0016 0.016
Vc 107 | 107 | 107 | 95 | 95 | 117 | 117 | 104 | 144 144 144 | 144 | 144 | 130 | 130 | 130 | 130 | 130 | 115 | 115 | 115 | 115
fz 0.034 | 0.034  0.034 | 0.030 | 0.030 | 0.035 | 0.035 | 0.031 | 0.039 | 0.039 | 0.039 | 0.039 | 0.039 | 0.035 | 0.035 | 0.035 | 0.035 | 0.035 | 0.031 | 0.031 | 0.031 | 0.031
RPM | 2827828278 28278 |25136|25136| 26601 | 26601 | 23646 | 30600 | 30600 | 30600 | 30600 | 30600 | 27540 27540 27540 27540 27540 24480 24480 24480 24480
FEED | 1923 | 1923 | 1923 | 1508 | 1508 1862 | 1862 | 1466 2387 | 2387 | 2387 | 2387 | 2387 | 1928 1928 | 1928 | 1928 | 1928 | 1518 1518 | 1518 | 1518
Ap 0012|0011 0011 0011 0.010 0015 0013 0.013 | 0.020  0.020 0.020 0.020  0.018 | 0.016 0.016 00160014 |0.014 | 0.014 0014 0013|0013
Vc 167 | 167 | 167 | 148 |« 148 | 189 | 189 | 168 | 232 | 232 | 232 | 232 | 232 | 209 | 209 | 209 | 209 | 209 | 185 | 185 | 185 | 185
fz 0.041 | 0.041 | 0.041 | 0.036 | 0.036 | 0.041 | 0.041 | 0.037 | 0.047 | 0.047 | 0.047 | 0.047 | 0.047 | 0.042 | 0.042 | 0.042 | 0.042 | 0.042 | 0.038 | 0.038 | 0.038 | 0.038
RPM 44260 44260 44260 |39342|39342|42971|42971 38197 |49178|49178|49178 | 49178 | 49178 | 44260 44260 44260 44260 44260 39342 39342 3934239342
FEED | 3585 | 3585 | 3585 | 2833 | 2833 | 3558 | 3558 | 2811 | 4623 | 4623 | 4623 | 4623 | 4623 | 3718 | 3718 | 3718 | 3718 | 3718 | 2990 | 2990 | 2990 | 2990
Ap 1 0016|0.014 | 0014 | 0.014 | 0.013 | 0.019 0017 | 0017 | 0.026 | 0.026 A 0.026 | 0.026 | 0.023 | 0.020 | 0.020 | 0.020 | 0.018 | 0.018 | 0.018 | 0.018 | 0.017 | 0.017
Ve 148 | 148 | 148 | 132 132 | 172 | 172 | 153 | 211 | 211 | 211 | 211 | 211 | 190 | 190 | 190 | 190 | 190 | 169 | 169 | 169 | 169
fz 0.041 | 0.041 | 0.041 | 0.036 | 0.036 | 0.041 | 0.041 | 0.037 | 0.047 | 0.047 | 0.047 | 0.047 | 0.047 | 0.042 | 0.042 | 0.042 | 0.042 | 0.042 | 0.038 | 0.038 | 0.038 | 0.038
RPM 13934339343 39343 3497134971 39084 39084 | 34742 44807 44807 44807 44807 44807 40326 40326 40326|40326 40326 35846 35846 35846 35846
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. I/G RECOMMENDED CUTTING CONDITIONS RECOMMENDED CUTTING CONDITIONS

HPI191, HP192, HPK10 sres HPI191, HP192, HPK10 sres

2 FLUTE BALL NOSE for RIB PROCESSING Voo frommooh  Ap—mn 2 FLUTE BALL NOSE for RIB PROCESSING Veemmn fr—mmfoeh Ap—mn
RPM =rev./min. FEED =mm/min. LBS = Length Below Shank RPM =rev./min. FEED =mm/min. LBS = Length Below Shank
ol Diameter () ol Diameter (@)
50 |2} met e[ ww] 222222222z 222z ]2 50 [ 3 |mete ESES I N N N B B
35 [ 30 [ 8 {12 |16 [ 20 | 3 [ 4 | 5 | 6 [ 8 |10 25|15 16| s 20| %] 55 3035 50 | 6 625 s [ 10 |15 [ 20 [ 5 [ 30 | 35 | 6 |75 | & [0 [ 12| 1a | 15 |6 [ 20| 55 30|
Vc

145 | 145 | 258 | 232 | 232 | 206 | 319 | 319 | 319 | 319 | 319 | 319 | 287 | 287 | 287 | 287 | 287 | 287 | 255 | 255 | 255 | 192
fz 0.038 | 0.038 | 0.055 | 0.050 | 0.050 | 0.044 | 0.057 | 0.057 | 0.057 | 0.057 | 0.057 | 0.057 | 0.051 | 0.051 | 0.051 | 0.051 | 0.051 | 0.051 | 0.046 | 0.046 | 0.046 | 0.040
RPM 3081930819 51228 46105|46105 40982 50818 | 50818|50818|50818|50818 50818 45736 |45736|45736 45736 4573645736 40654 40654 4065430491
FEED | 2342 | 2342 | 5635 | 4611 | 4611 | 3606 | 5793 | 5793 | 5793 | 5793 | 5793 | 5793 | 4665 | 4665 | 4665 | 4665 | 4665 | 4665 | 3740 | 3740 | 3740 | 2439
Ap 0015|0015 0.029 | 0.026 | 0.022 | 0.022 | 0.040 | 0.040 | 0.040 | 0.040  0.036 | 0.036 | 0.032 | 0.032  0.032  0.032|0.028 | 0.028 | 0.028 | 0.028 | 0.026 | 0.020
\s 145 | 145 | 258 | 232 | 232 | 206 | 319 | 319 | 319 | 319 319 | 319 | 287 | 287 | 287 | 287 | 287 | 287 | 255 | 255 | 255 | 192
fz 0.038 | 0.038 | 0.055 | 0.050 | 0.050 | 0.044 | 0.057 | 0.057 | 0.057 | 0.057 | 0.057 | 0.057 | 0.051 | 0.051 | 0.051 | 0.051 | 0.051 | 0.051 | 0.046 | 0.046 | 0.046 | 0.040
RPM 30819 30819 51228 46105 46105 40982 50818|50818 50818|50818 50818 50818 45736 45736 45736 45736|45736 45736|40654 40654 40654 30491
FEED | 2342 | 2342 | 5635 | 4611 | 4611 | 3606 | 5793 | 5793 | 5793 | 5793 | 5793 | 5793 | 4665 | 4665 | 4665 4665 | 4665 | 4665 | 3740 | 3740 | 3740 | 2439
Ap | 0015|0.015 | 0.029 | 0.026 | 0.022 | 0.022 | 0.040 | 0.040 | 0.040 | 0.040 0.036 0.036 | 0.032 | 0.032  0.032  0.032|0.028 | 0.028 | 0.028 | 0.028  0.026 | 0.020
\'d 145 | 145 | 258 | 232 | 232 | 206 | 319 | 319 | 319 | 319 | 319 | 319 | 287 | 287 | 287 | 287 | 287 | 287 | 255 | 255 | 255 | 192
fz 0.038 | 0.038 | 0.055 | 0.050 | 0.050 | 0.044 | 0.057 | 0.057 | 0.057 | 0.057 | 0.057 | 0.057 | 0.051 | 0.051 | 0.051 | 0.051 | 0.051 | 0.051 | 0.046 | 0.046 | 0.046 | 0.040
RPM 3081930819 51228 46105|46105 40982 50818 | 50818|50818|50818|50818 50818 45736 |45736|45736 45736 4573645736 40654 40654 4065430491
FEED | 2342 | 2342 | 5635 | 4611 | 4611 | 3606 | 5793 | 5793 | 5793 | 5793 | 5793 | 5793 | 4665 | 4665 | 4665 | 4665 | 4665 | 4665 | 3740 | 3740 | 3740 | 2439
Ap 0015|0015 0.029 | 0.026 | 0.022 | 0.022 | 0.040 | 0.040 | 0.040 | 0.040 | 0.036 | 0.036 | 0.032 | 0.032 | 0.032  0.032 | 0.028 | 0.028 | 0.028 | 0.028 | 0.026 | 0.020
\'d 145 | 145 | 258 | 232 | 232 | 206 | 319 | 319 | 319 | 319 | 319 | 319 | 287 | 287 | 287 | 287 | 287 | 287 | 255 | 255 | 255 | 192
fz 0.038 | 0.038 | 0.055 | 0.050 | 0.050 | 0.044 | 0.057 | 0.057  0.057 | 0.057 | 0.057 | 0.057 | 0.051|0.051 0.051|0.051 0.051 0.051  0.046 | 0.046  0.046 | 0.040
RPM 30819 30819 51228 46105 46105 40982 50818|50818 50818|50818 50818 50818 45736 45736 45736 45736|45736 45736|40654 40654 40654 30491
FEED | 2342 | 2342 | 5635 | 4611 | 4611 | 3606 | 5793 | 5793 | 5793 | 5793 | 5793 | 5793 | 4665 | 4665 | 4665 4665 | 4665 | 4665 | 3740 | 3740 | 3740 | 2439
Ap | 00150015 0.029  0.026|0.022 0.0220.040 0.040 0.040 0.040 | 0.036  0.036 | 0.032|0.032 0.032|0.032 0.028 0.028 0.028 0.028 | 0.026 | 0.020
Ve 139 | 139 | 247 | 222 222 | 198 | 309 | 309 | 309 | 309 | 309 | 309 | 278 | 278 | 278 | 278 | 278 | 278 | 247 | 247 | 247 | 185
fz 0.033 1 0.033 | 0.048 | 0.043 | 0.043 | 0.038 | 0.050 | 0.050 | 0.050 | 0.050 | 0.050 A 0.050 | 0.045 | 0.045 | 0.045 | 0.045 | 0.045 | 0.045 | 0.040 | 0.040 | 0.040 | 0.035
RPM 29507 | 29507 49178 44260 | 44260 | 39342 49178 |49178|49178|49178|49178 | 49178 | 44260 | 44260 | 44260 44260 44260 44260 39342 39342 3934229507
FEED | 1947 | 1947 | 4721 | 3806 | 3806 | 2990 | 4918 | 4918 | 4918 | 4918 | 4918 | 4918 | 3983 | 3983 | 3983 | 3983 | 3983 | 3983 | 3147 3147 | 3147 | 2065
Ap 00130013 0024 0022 | 0019 0.019 0.034 | 0.034 | 0.034 | 0.034 | 0.031 0.031|0.027 | 0.027 | 0.027 | 0.027 | 0.024 | 0.024 | 0.024 | 0.024 | 0.022 | 0.017
\'d 139 | 139 | 247 | 222 | 222 | 198 | 309 | 309 & 309 | 309 309 | 309 | 278 | 278 | 278 | 278 | 278 | 278 | 247 | 247 | 247 | 185
fz 0.033 1 0.033 | 0.048 | 0.043 | 0.043 | 0.038  0.050 | 0.050 | 0.050 | 0.050 | 0.050 0.050 | 0.045 | 0.045 | 0.045 | 0.045 | 0.045 | 0.045 | 0.040 | 0.040 | 0.040 | 0.035
RPM 29507 | 29507 49178 4426044260 | 39342 49178 |49178| 4917849178 49178 | 49178 | 44260 | 44260 | 44260 44260 44260 44260 39342 39342 3934229507
FEED | 1947 | 1947 | 4721 | 3806 | 3806 | 2990 | 4918 | 4918 | 4918 | 4918 | 4918 4918 | 3983 | 3983 | 3983 | 3983 | 3983 | 3983 | 3147 | 3147 | 3147 | 2065
Ap 0013|0013 0.024|0.022 0019 0019 0.034 | 0034 0.034 0.034|0.031 0.031]0.027 0027 0027 0027 0024 00240024 0.024 0022|0017

I
I
Vc 127 | 127 | 225 | 202 | 202 | 180 | 258 | 258 | 258 | 258 | 258 | 258 | 232 | 232 | 232 | 232 | 232 | 232 | 206 | 206 | 206 | 155

Vc 192 | 96 | 320 | 320 320 | 320 | 288 | 288 | 288 | 256 | 256 | 319 | 319 | 319 | 319 | 319 | 319 | 319 | 287 | 287 | 287 | 287
fz 0.040 | 0.034 | 0.074 | 0.074 | 0.074 | 0.074 | 0.066 | 0.066 | 0.066 | 0.059 | 0.059 | 0.091 | 0.091 | 0.091 | 0.091 | 0.091 | 0.091 | 0.091 | 0.082 | 0.082 | 0.082 | 0.082
51 RPM 30491/ 1524540685 | 40685 40685 | 40685 36617 36617 36617 | 3254832548 | 33879| 33879 3387933879 3387933879 3387930491 30491 30491 30491
FEED | 2439 | 1037 | 6021 | 6021 | 6021 | 6021 | 4833 | 4833 | 4833 | 3841 3841 | 6166 | 6166 6166 6166 | 6166 6166 | 6166 | 5001 | 5001 | 5001 5001
Ap | 0.020|0.010 | 0.050 | 0.050 | 0.045 | 0.045  0.040 | 0.040 | 0.035 | 0.035 0.033 | 0.060 | 0.060 | 0.060 | 0.054 | 0.054 | 0.054 | 0.054 | 0.048 | 0.048 | 0.042 | 0.042
Ve 192 | 96 | 320 | 320 320 K 320 | 288 | 288 | 288 | 256 | 256 | 319 | 319 | 319 | 319 | 319 | 319 | 319 | 287 | 287 | 287 | 287
fz 0.040 | 0.034 | 0.074 | 0.074 | 0.074 | 0.074 | 0.066 | 0.066 | 0.066 | 0.059 | 0.059 | 0.091 | 0.091 | 0.091 | 0.091 | 0.091 | 0.091 | 0.091 | 0.082 | 0.082 | 0.082 | 0.082
RPM 3049115245 40685 40685 40685 4068536617 |36617 36617 32548 32548 33879 33879 33879 33879 |33879|33879 33879|30491 30491 30491 30491
FEED | 2439 | 1037 | 6021 | 6021 | 6021 | 6021 | 4833 | 4833 | 4833 | 3841 | 3841 | 6166 | 6166 | 6166 6166 6166 | 6166 | 6166 5001 | 5001 | 5001 | 5001
Ap | 0.020  0.010 0.050 | 0.050 | 0.045 0.045 0.040 0.040 | 0.035 0.035 | 0.033 0.060 | 0.060 | 0.060 0.054 | 0.054 0.054 | 0.054 | 0.048 | 0.048 0.042 | 0.042
Ve 192 | 9 | 320 | 320 | 320 | 320 K 288 | 288 | 288 | 256 | 256 | 319 | 319 | 319 | 319 | 319 | 319 | 319 | 287 | 287 | 287 | 287
fz 0.040 | 0.034 | 0.074 | 0.074 | 0.074 | 0.074 | 0.066 | 0.066 | 0.066 | 0.059 | 0.059 | 0.091 | 0.091 | 0.091 | 0.091 | 0.091 | 0.091 | 0.091 | 0.082 | 0.082 | 0.082 | 0.082
RPM 30491 | 15245 40685 | 40685 | 40685 | 40685 |36617 36617 |36617| 32548 | 32548 | 3387933879 33879 33879 33879 3387933879 30491 3049130491 | 30491
FEED | 2439 | 1037 | 6021 | 6021 | 6021 | 6021 | 4833 | 4833 | 4833 | 3841 3841 | 6166 | 6166 6166 | 6166 | 6166 6166 | 6166 | 5001 | 5001 | 5001 @ 5001
Ap | 0.020|0.010 | 0.050 | 0.050 | 0.045 | 0.045 | 0.040 | 0.040 | 0.035 | 0.035 0.033 | 0.060 | 0.060 | 0.060 | 0.054  0.054 | 0.054 | 0.054 | 0.048 | 0.048 | 0.042 | 0.042
Vc 192 | 96 | 320 | 320 320 K 320 | 288 | 288 | 288 | 256 | 256 | 319 | 319 | 319 | 319 | 319 | 319 | 319 | 287 | 287 | 287 | 287
fz 0.040 | 0.034 | 0.074 | 0.074 | 0.074 | 0.074 | 0.066 | 0.066 | 0.066 | 0.059 | 0.059 | 0.091 | 0.091 | 0.091 | 0.091 | 0.091 | 0.091 | 0.091 | 0.082 | 0.082 | 0.082 | 0.082
RPM 30491 15245 40685 40685 40685 4068536617 |36617 36617 32548 32548 33879 33879 33879 33879 33879|33879 33879|30491 30491 30491 30491
FEED | 2439 | 1037 | 6021 | 6021 | 6021 | 6021 | 4833 | 4833 | 4833 | 3841 | 3841 6166 | 6166 | 6166 6166 6166 | 6166 | 6166 = 5001 | 5001 | 5001 | 5001
Ap | 0.020  0.010 0.050 | 0.050 | 0.045 0.045 0.040 0.040 | 0.035 0.035 | 0.033 0.060 | 0.060 | 0.060 0.054 | 0.054 0.054 | 0.054 0.048 | 0.048 0.042 | 0.042
Vc 185 | 93 | 309 | 309 @ 309 | 309 | 278 | 278 | 278 | 247 | 247 | 309 | 309 | 309 | 309 | 309 | 309 | 309 | 278 | 278 | 278 | 278
fz 0.035 | 0.030 | 0.066 | 0.066 | 0.066 | 0.066 | 0.059 | 0.059 | 0.059 | 0.053 | 0.053 | 0.083 | 0.083 | 0.083 | 0.083 | 0.083 | 0.083 | 0.083 | 0.075 | 0.075 | 0.075 | 0.075
RPM | 29507 | 14753 39295 |39295| 39295 | 39295 | 35366 | 35366 | 35366|31436| 31436 | 32786 | 32786 | 32786 | 32786 | 32786 32786 3278629507 29507 29507 | 29507
FEED | 2065 | 885 | 5187 | 5187 | 5187 | 5187 | 4173 | 4173 | 4173 | 3332 | 3332 | 5442 | 5442 | 5442 | 5442 | 5442 | 5442 | 5442 | 4426 | 4426 | 4426 | 4426
Ap 0017 0.009 | 0.043 | 0.043 | 0.038 | 0.038 0.034 0.034 | 0.030 0.030 0.028 0.051 | 0.051|0.051 | 0.046 0.046 | 0.046 | 0.046 | 0.041 | 0.041 | 0.036 | 0.036
Ve 185 | 93 | 309 | 309 @ 309 309 | 278 | 278 | 278 | 247 | 247 | 309 | 309 | 309 | 309 | 309 | 309 | 309 | 278 | 278 | 278 | 278
fz 0.035 | 0.030 | 0.066 | 0.066 | 0.066 | 0.066 | 0.059  0.059 | 0.059 | 0.053 | 0.053 | 0.083 | 0.083 | 0.083 | 0.083 | 0.083 | 0.083 | 0.083 | 0.075 | 0.075  0.075 0.075
RPM 29507 | 1475339295 13929539295 | 39295 | 35366 | 35366 | 35366|31436| 31436 | 32786 | 32786 | 32786 32786 32786 32786 32786 29507 29507 2950729507
FEED | 2065 | 885 | 5187 | 5187 | 5187 | 5187 | 4173 | 4173 | 4173 | 3332 | 3332 | 5442 | 5442 | 5442 | 5442 | 5442 | 5442 | 5442 | 4426 | 4426 | 4426 4426
Ap | 0.017 | 0.009 0.043 | 0.043 | 0.038 0.038 0.034 0.034  0.030 0.030  0.028 0.051 0.051|0.051 0.046 | 0.046 0.046  0.046 0.041  0.041 0.036 | 0.036

I
I
Vc 155 | 77 | 257 | 257 | 257 | 257 | 232 | 232 | 232 | 206 | 206 | 258 | 258 | 258 | 258 | 258 | 258 | 258 | 232 | 232 | 232 | 232

fz 0.033 1 0.033 | 0.048 | 0.043 | 0.043 | 0.038 | 0.050 | 0.050 | 0.050 | 0.050 | 0.050 | 0.050 | 0.045 | 0.045 | 0.045 | 0.045 | 0.045 | 0.045 | 0.040 | 0.040 | 0.040 | 0.035
RPM | 26884 26884 44671 4020440204 35737 40983|40983 40983 40983 40983 40983 36885 36885 36885 3688536885 36885 32786 32786 32786 24590
FEED | 1774 | 1774 | 4288 | 3458 | 3458 | 2716 | 4098 | 4098 | 4098 | 4098 | 4098 | 4098 | 3320 | 3320 | 3320 | 3320 | 3320 | 3320 2623 | 2623 | 2623 | 1721
Ap 0013|0013 | 0.024|0.022  0.019|0.019|0.034  0.034 0.034 0034 0031 0031 |0.027 0027 0027 0027|0024 0.024 | 0.024 0024 0022|0017
\s 108 | 108 | 192 | 172 | 172 | 153 | 227 | 227 | 227 | 227 | 227 | 227 | 204 | 204 | 204 | 204 | 204 | 204 | 181 | 181 | 181 | 136
fz 0.029 | 0.029 | 0.043 | 0.039 | 0.039 | 0.034 | 0.045  0.045 | 0.045 | 0.045 | 0.045 0.045 0.041|0.041 | 0.041 | 0.041 | 0.041 | 0.041 | 0.036 | 0.036 | 0.036 | 0.032
RPM 2295022950 38114 34303 | 34303 | 30491 | 36064 | 36064 36064 | 36064 | 36064 36064 | 32458 | 32458 | 32458 32458 32458 32458 28851 28851 28851 21638
FEED | 1331 | 1331 | 3278 | 2676 | 2676 | 2073 | 3246 | 3246 | 3246 | 3246 | 3246 3246 | 2662 | 2662 | 2662 | 2662 | 2662 | 2662 | 2077 | 2077 | 2077 | 1385
Ap 00120012 0.023  0.020 | 0.018 0.018 0.032 0.032 | 0.032 | 0.032 | 0.029 | 0.029 | 0.026 | 0.026 | 0.026 | 0.026 | 0.022 | 0.022 | 0.022 | 0.022 | 0.021 | 0.016
\'d 9% | 96 | 170 | 153 | 153 | 136 | 206 | 206 | 206 | 206 | 206 | 206 | 185 | 185 | 185 | 185 | 185 | 185 | 165 | 165 | 165 | 124
fz 0.029 | 0.029 | 0.043 | 0.039 | 0.039 | 0.034 | 0.044 | 0.044  0.044 | 0.044 | 0.044 | 0.044 | 0.040 | 0.040 | 0.040 | 0.040 0.040 | 0.040 | 0.035  0.035 0.035 | 0.031
RPM | 2032720327 | 3381130430 30430 27049 32786|32786 32786 32786 32786 3278629507 29507 29507 2950729507 2950726229 26229 26229 19672
FEED | 1179 | 1179 | 2908 | 2374 | 2374 | 1839 | 2885 | 2885 | 2885 | 2885 | 2885 | 2885 | 2361 | 2361 | 2361 | 2361 | 2361 | 2361 | 1836 | 1836 | 1836 | 1220
Ap 00120012 0.0230.020|0.018 0.018|0.032 0.032 0.032 0032 0029 0.029  0.026/0.026 0.026|0.026 0022 0.022 0022 002200210016
Ve 87 | 8 | 153 | 138 | 138 | 123 | 185 | 185 | 185 | 185 | 185 | 185 | 167 | 167 | 167 | 167 | 167 | 167 | 148 | 148 | 148 111
fz 0.027 | 0.027 | 0.039 | 0.035 | 0.035 | 0.031  0.040  0.040 | 0.040 | 0.040 | 0.040 0.040 | 0.036 | 0.036 | 0.036 | 0.036 | 0.036 | 0.036 | 0.032 | 0.032 | 0.032 | 0.028
RPM | 18360 18360 30532 27479|27479 | 24426 | 29507 | 29507 | 29507 | 29507 | 29507 | 29507 | 26556 | 26556 | 26556 | 26556 | 26556 | 26556 | 23606 23606 23606 | 17704
FEED | 991 | 991 | 2381 | 1924 | 1924 | 1514 | 2361 | 2361 | 2361 | 2361 | 2361 | 2361 | 1912 | 1912 | 1912 | 1912 | 1912 | 1912 | 1511 | 1511 | 1511 | 991
Ap 0010 0.010 0019 0017 | 0.015 0.015 0.026 | 0.026 | 0.026 | 0.026 | 0.023  0.023 | 0.021 | 0.021 | 0.021 | 0.021 | 0.018 | 0.018 | 0.018 0.018 | 0.017 | 0.013
\'d 139 | 139 | 247 | 222 222 | 198 | 309 | 309 | 309 | 309 | 309 | 309 | 278 | 278 | 278 | 278 | 278 | 278 | 247 | 247 | 247 | 185
fz 0.033 1 0.033 | 0.048 | 0.043 | 0.043 | 0.038 | 0.050 | 0.050 | 0.050 | 0.050 | 0.050 | 0.050 | 0.045 | 0.045 | 0.045 | 0.045 | 0.045 | 0.045 | 0.040 | 0.040 | 0.040 | 0.035
RPM 29507 29507 49178 44260 | 44260 | 39342 49178 | 4917849178 | 4917849178 | 49178 | 44260 | 44260 | 44260 44260 44260 44260 39342 39342 3934229507
FEED | 1947 | 1947 | 4721 | 3806 | 3806 | 2990 | 4918 | 4918 | 4918 | 4918 | 4918 | 4918 | 3983 | 3983 | 3983 | 3983 | 3983 | 3983 | 3147 | 3147 | 3147 | 2065
Ap 0013|0013 | 0.024|0.022 0.019|0.019 | 0.034 | 0034 0.034 0.034 0031 00310027 0027 0.027 0027 0.0240.024 | 0.024  0.024 0022|0017
Ve 127 | 127 | 225 | 202 | 202 | 180 | 258 | 258 | 258 | 258 | 258 | 258 | 232 | 232 | 232 | 232 | 232 | 232 | 206 | 206 | 206 | 155
fz 0.033 | 0.033 | 0.048 | 0.043 | 0.043 | 0.038 | 0.050 | 0.050 | 0.050 | 0.050 | 0.050  0.050 | 0.045 | 0.045 | 0.045 | 0.045 | 0.045 | 0.045 | 0.040 | 0.040 | 0.040 | 0.035
RPM | 26884 26884 44671 40204 40204 35737 40983|40983 40983 40983 40983 40983 36885 36885 36885 3688536885 36885 32786 32786 3278624590
FEED | 1774 | 1774 | 4288 3458 | 3458 | 2716 | 4098 | 4098 | 4098 | 4098 | 4098 | 4098 | 3320 | 3320 | 3320 | 3320 | 3320 | 3320 | 2623 | 2623 | 2623 | 1721 FEED | 1721 | 738 | 4127 | 4127 | 4127 | 4127 | 3302 | 3302 | 3302 | 2620 | 2620 | 4098 | 4098 | 4098 4098 4098 | 4098 | 4098 | 3344 | 3344 | 3344 | 3344
Ap | 00130013 0024 0022 0019 0.019 0.034 0034 0.034 0.034 0031 0031|0027 |0.027  0.027  0.027 0024|0024 0024 0024 |0.022 0017 Ap | 0.017|0.009 0.043 | 0.043 | 0.038 0.038  0.034 0.034  0.030 0.030  0.028 0.051 | 0.051|0.051 0.046 | 0.046 0.046 | 0.046 0.041  0.041 0.036 | 0.036

NEXT PAGE p NEXT PAGE p

fz 0.035 | 0.030 | 0.063 | 0.063 | 0.063 | 0.063 | 0.056 | 0.056 | 0.056 | 0.050 | 0.050 | 0.075 | 0.075 | 0.075 | 0.075 | 0.075 | 0.075 | 0.075 | 0.068 | 0.068 | 0.068 | 0.068
RPM 2459012295 32754 3275432754 32754 | 29479| 29479 29479 26203 | 26203 | 2732227322 27322 27322 27322| 27322 27322| 24590 | 24590 | 24590 | 24590
FEED | 1721 | 738 | 4127 | 4127 | 4127 | 4127 | 3302 | 3302 | 3302 | 2620 | 2620 | 4098 | 4098 | 4098 4098 4098 | 4098 | 4098 | 3344 | 3344 | 3344 | 3344
Ap 0017 0,009 0.043|0.043 | 0.038 0.038 0.034 0.034  0.030 0030 0028 0.0510.051|0.051 0.046|0.046 0.046  0.046 0041 0.041 0.036  0.036
Ve 136 | 68 | 227 | 227 | 227 | 227 | 204 | 204 | 204 | 181 | 181 | 227 | 227 | 227 | 227 | 227 | 227 | 227 | 204 | 204 | 204 | 204
fz 0.032 | 0.027 | 0.056 | 0.056 | 0.056 | 0.056 | 0.050  0.050 | 0.050 | 0.045 | 0.045 | 0.067 | 0.067 | 0.067 | 0.067 | 0.067 | 0.067 | 0.067 | 0.060 | 0.060  0.060 | 0.060
RPM |21638 1081928840 | 28840 28840 | 28840 | 25956 | 25956 | 25956 | 23072 | 23072 | 24043 | 24043 | 24043 | 24043 | 24043 24043 | 24043 | 21639 21639 2163921639
FEED | 1385 | 584 | 3230 | 3230 | 3230 | 3230 | 259 | 2596 | 2596 | 2076 | 2076 | 3222 | 3222 | 3222 | 3222 | 3222 | 3222 | 3222 | 2597 | 2597 | 2597 | 2597
Ap 0016 | 0.008 | 0.040 | 0.040 | 0.036 | 0.036  0.032  0.032 | 0.028  0.028 0.026  0.048 | 0.048 | 0.048 | 0.043 | 0.043 | 0.043 | 0.043 | 0.038 | 0.038 | 0.034 | 0.034
Vc 124 | 62 | 206 | 206 = 206 = 206 | 186 | 186 | 186 & 165 | 165 | 206 | 206 | 206 | 206 | 206 | 206 | 206 | 185 | 185 | 185 | 185
fz 0.031 ] 0.026 | 0.055 | 0.055 | 0.055 | 0.055 | 0.050 | 0.050 | 0.050 | 0.044 | 0.044 | 0.067 | 0.067 | 0.067 A 0.067 | 0.067 | 0.067 | 0.067 | 0.060 | 0.060 0.060 | 0.060
RPM 19672 9836 26265 2626526265 26265|23639|23639 23639 2101221012 2185821858 21858 21858 21858|21858 21858| 1967219672 19672 19672
FEED | 1220 | 511 | 2889 | 2889 | 2889 | 2889 | 2364 | 2364 | 2364 | 1849 | 1849 | 2929 | 2929 | 2929 |1 2929 | 2929 | 2929 | 2929 | 2361 | 2361 | 2361 | 2361
Ap 0016 | 0.008 0.040 | 0.040 | 0.036 0.036 | 0.032 0.032 | 0.028  0.028 | 0.026 0.048 | 0.048 | 0.048 0.043 | 0.043 0.043 | 0.043  0.038  0.038 0.034 | 0.034
Vc 1M1 | 56 | 185 | 185 185 | 185 | 167 | 167 | 167 & 148 148 | 185 | 185 | 185 | 185 | 185 | 185 | 185 | 167 | 167 | 167 | 167
fz 0.028 | 0.024 | 0.051 | 0.051 | 0.051 | 0.051 | 0.045 | 0.045 | 0.045 | 0.040 | 0.040 | 0.061  0.061 | 0.061 | 0.061 | 0.061 | 0.061 | 0.061 | 0.055 | 0.055 | 0.055 | 0.055
RPM | 17704 | 8852 23587 |23587|23587|23587 2122821228 |21228| 1887018870 1967219672 | 19672 19672 | 19672 19672 19672 17705 17705 17705 17705
FEED | 991 | 425 | 2406 | 2406 | 2406 2406 | 1911 | 1911 | 1911 | 1510 | 1510 | 2400 | 2400 | 2400 2400 | 2400 | 2400 | 2400 | 1948 1948 | 1948 | 1948
Ap 0013|0007 | 0033 0.033 0.029 0029 0026 0.026  0.023 0023 0021 0039 0039 0039 0035 0035 0035|0035 0031 003100270027
Vc 185 | 93 | 309 | 309 @ 309 | 309 | 278 | 278 | 278 | 247 | 247 | 309 | 309 | 309 | 309 | 309 | 309 | 309 | 278 | 278 | 278 | 278
fz 0.035 | 0.030 | 0.066 | 0.066 | 0.066 | 0.066 | 0.059  0.059 | 0.059 | 0.053 | 0.053 | 0.083 | 0.083 | 0.083 | 0.083 | 0.083 | 0.083 | 0.083 | 0.075 | 0.075 | 0.075 | 0.075
RPM | 29507 | 1475339295 3929539295 | 39295 | 35366 | 35366 |35366|31436| 31436 32786 | 32786 | 32786 | 32786 | 32786 32786 3278629507 29507 29507 29507
FEED | 2065 | 885 | 5187 | 5187 | 5187 | 5187 | 4173 | 4173 | 4173 | 3332 | 3332 | 5442 | 5442 | 5442 | 5442 | 5442 | 5442 | 5442 | 4426 | 4426 | 4426 | 4426
Ap | 0.017]0.009 | 0.043 | 0.043 | 0.038 | 0.038 0.034 0.034 | 0.030 0.030 0.28 0.051 0.051|0.051  0.046 0.046 0.046 | 0.046 | 0.041 | 0.041 |0.036 | 0.036
Ve 155 | 77 | 257 | 257 | 257 | 257 | 232 | 232 | 232 | 206 = 206 | 258 | 258 | 258 | 258 | 258 | 258 | 258 | 232 | 232 | 232 | 232
fz 0.035 | 0.030 | 0.063 | 0.063 | 0.063 | 0.063 | 0.056  0.056 | 0.056 | 0.050 | 0.050 | 0.075 | 0.075 | 0.075 | 0.075 | 0.075 | 0.075 | 0.075 | 0.068 | 0.068 | 0.068 | 0.068
RPM 2459012295 32754 3275432754 32754 | 29479| 29479 29479 26203 26203 | 2732227322 27322 27322 27322|27322 27322 | 24590 24590 24590 | 24590
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. I/G RECOMMENDED CUTTING CONDITIONS RECOMMENDED CUTTING CONDITIONS

HPI191, HP192, HPK10 sres HPI191, HP192, HPK10 sres

2 FLUTE BALL NOSE for RIB PROCESSING Vemmmn  f=mmieh  Ap=mm 2 FLUTE BALL NOSE for RIB PROCESSING Vemmmn  femmioh  Ap=mm

RPM =rev./min. FEED =mm/min. LBS = Length Below Shank RPM =rev./min. FEED =mm/min. LBS = Length Below Shank

Diameter ()
3‘@3'3 -n--------nnnnnnnnn
(e | 50 | o1 | 10 | 12 |25 | 15 | 20 | 25 | 30 | 40 [ 0 [ 15 | 20 | 55 | 30 | 35 | w0 | 50 | o0 |

Vc 260 195 299 299 299 299 299 299 269 269 268 268 268 268 268 241 241 241 241
fz 0.096 | 0.084 | 0.156 | 0.156 | 0.156 | 0.156 | 0.156 | 0.156 | 0.140 | 0.140 | 0.174 | 0.174 | 0.174 | 0174 | 0.174 | 0.157 | 0.157 | 0.157 | 0.157

5| RPM | 20655 | 15491 | 19016 | 19016 | 19016 | 19016 | 19016 | 19016 | 17114 | 17114 | 14207 | 14207 | 14207 | 14207 | 14207 | 12786 | 12786 | 12786 | 12786
FEED | 3966 | 2602 | 5933 | 5933 | 5933 | 5933 | 5933 | 5933 | 4792 | 4792 | 4944 | 4944 | 4944 | 4944 | 4944 | 4015 | 4015 | 4015 | 4015
Ap 0.056 | 0.052 | 0.100 | 0.100 | 0.100 | 0.100 | 0.090 | 0.090 | 0.080 | 0.080 | 0.120 | 0.120 | 0.108 | 0.108 | 0.108 | 0.096 | 0.096 | 0.084 | 0.084
Vc 260 195 299 299 299 299 299 299 269 269 268 268 268 268 268 241 241 241 241
fz 0.096 | 0.084 | 0.156 | 0.156 | 0.156 | 0.156 | 0.156 | 0.156 | 0.140 | 0.140 | 0.174 | 0.174 | 0.174 | 0174 | 0.174 | 0.157 | 0.157 | 0.157 | 0.157
RPM | 20655 | 15491 | 19016 | 19016 | 19016 | 19016 | 19016 | 19016 | 17114 | 17114 | 14207 | 14207 | 14207 | 14207 | 14207 | 12786 | 12786 | 12786 | 12786
FEED | 3966 | 2602 | 5933 | 5933 | 5933 | 5933 | 5933 | 5933 | 4792 | 4792 | 4944 | 4944 | 4944 | 4944 | 4944 | 4015 | 4015 | 4015 | 4015
Ap 0.056 | 0.052 | 0.100 | 0.100 | 0.100 | 0.100 | 0.090 | 0.090 | 0.080 | 0.080 | 0.120 | 0.120 | 0.108 | 0.108 | 0.108 | 0.096 | 0.096 | 0.084 | 0.084
Vc 260 195 299 299 299 299 299 299 269 269 268 268 268 268 268 241 241 241 241
fz 0.096 | 0.084 | 0.156 | 0.156 | 0.156 | 0.156 | 0.156 | 0.156 | 0.140 | 0.140 | 0.174 | 0.174 | 0.174 | 0174 | 0.174 | 0.157 | 0.157 | 0.157 | 0.157
RPM | 20655 | 15491 | 19016 | 19016 | 19016 | 19016 | 19016 | 19016 | 17114 | 17114 | 14207 | 14207 | 14207 | 14207 | 14207 | 12786 K 12786 | 12786 | 12786
FEED | 3966 | 2602 | 5933 | 5933 | 5933 | 5933 | 5933 | 5933 | 4792 | 4792 | 4944 | 4944 | 4944 | 4944 | 4944 | 4015 | 4015 | 4015 | 4015
Ap 0.056 | 0.052 | 0.100 | 0.100 | 0.100 | 0.100 | 0.090 | 0.090 | 0.080 | 0.080 | 0.120 | 0.120 | 0.108 | 0.108 | 0.108 | 0.096 | 0.096 | 0.084 | 0.084
Vc 260 195 299 299 299 299 299 299 269 269 268 268 268 268 268 241 241 241 241
fz 0.096 | 0.084 | 0.156 | 0.156 | 0.156 | 0.156 | 0.156 | 0.156 | 0.140 | 0.140 | 0.174 | 0.174 | 0.174 | 0.174 | 0.174 | 0.157 | 0.157 | 0.157 | 0.157
RPM | 20655 | 15491 | 19016 | 19016 | 19016 | 19016 | 19016 | 19016 | 17114 | 17114 | 14207 | 14207 | 14207 | 14207 | 14207 | 12786 | 12786 | 12786 | 12786
FEED | 3966 | 2602 | 5933 | 5933 | 5933 | 5933 | 5933 | 5933 | 4792 | 4792 | 4944 | 4944 | 4944 | 4944 | 4944 | 4015 | 4015 | 4015 | 4015
Ap 0.056 | 0.052 | 0.100 | 0.100 | 0.100 | 0.100 | 0.090 | 0.090 | 0.080 | 0.080 | 0.120 | 0.120 | 0.108 | 0.108 | 0.108 | 0.096 | 0.096 | 0.084 | 0.084
Vc 247 185 288 288 288 288 288 288 260 260 263 263 263 263 263 236 236 236 236
fz 0.089 | 0078 | 0.138 | 0.138 | 0.138 | 0.138 | 0.138 | 0.138 | 0.124 | 0.124 | 0.153 | 0.153 | 0.153 | 0.153 | 0.153 | 0.138 | 0.138 | 0.138 | 0.138
RPM | 19671 | 14753 | 18360 | 18360 | 18360 | 18360 18360 | 18360 | 16524 | 16524 | 13934 | 13934 | 13934 | 13934 | 13934 | 12541 | 12541 | 12541 | 12541
FEED | 3501 | 2301 | 5067 | 5067 | 5067 | 5067 | 5067 | 5067 | 4098 | 4098 | 4264 | 4264 | 4264 | 4264 | 4264 | 3461 | 3461 | 3461 | 3461
Ap | 0.048 | 0.044 | 0.085 | 0.085 | 0.085 | 0.085 | 0.077 | 0077 K 0.068 | 0068 | 0.102 | 0.102 | 0.092 | 0092 | 0.092 | 0.082 | 0.082 | 0071 | 0.071
Vc 247 | 185 | 288 | 283 | 288 | 288 | 288 | 283 | 260 | 260 | 263 | 263 | 263 | 263 | 263 | 236 | 236 | 236 | 236
fz 0.089 | 0078 | 0.138 | 0.138 | 0.138 | 0.138 | 0.138 | 0.138 | 0.124 | 0.124 | 0.153 | 0.153 | 0.153 | 0.153 | 0.153 | 0.138 | 0.138 | 0.138 | 0.138
RPM | 19671 | 14753 | 18360 | 18360 | 18360 | 18360 | 18360 @ 18360 | 16524 | 16524 | 13934 | 13934 | 13934 | 13934 | 13934 | 12541 | 12541 | 12541 | 12541
FEED | 3501 | 2301 | 5067 | 5067 | 5067 | 5067 | 5067 | 5067 | 4098 | 4098 | 4264 | 4264 | 4264 | 4264 | 4264 | 3461 | 3461 | 3461 | 3461
Ap 0.048 | 0.044 | 0.085 | 0.085 | 0.085 | 0.085 | 0.077 @ 0.077 | 0.068 | 0068 | 0.102 | 0.102 A 0.092 | 0.092 | 0.092 | 0.082 | 0.082 | 0.071 0.071

Vc 206 155 | 242 | 242 | 242 | 242 | 242 | 242 | 218 | 218 | 21 21 21 21 190 190 | 190 190
38.

Diameter (@)
135 |35 [35[35[35[35[35[35[ 4|4 [a]afa]al]
Co75 | 15 | 20 | 25 | 30 | 35 |20 | 45 [ 8 |10 | 12| 14 | 15 | 0]
Vc 255 | 255 | 192 | 324 | 324 | 292 | 292 | 292 | 292 | 260 | 260 | 324 | 324 | 324 | 324 | 324 260
fz 0.073 1 0.073 | 0.064 | 0.105 | 0.105 | 0.094 | 0.094 | 0.094 | 0.094 | 0.084 | 0.084 | 0.120 | 0.120 | 0.120 | 0.120 | 0.120 | 0.120 | 0.108 | 0.108 | 0.108 | 0.108 | 0.096
RPM 2710327103 2032729510 |29510| 26559 | 26559 26559| 26559 | 23608 | 23608 | 2581925819 2581925819 25819 25819 2323723237 23237 23237 | 20655
FEED | 3957 | 3957 | 2602 | 6197 | 6197 | 4993 | 4993 | 4993 | 4993 | 3966 | 3966 | 6197 K 6197 | 6197 | 6197 | 6197 | 6197 | 5019 | 5019 | 5019 | 5019 | 3966
Ap | 0.042 0.039  0.030 | 0.070 | 0.063 | 0.056 | 0.056 | 0.049 | 0.049 | 0.049 | 0.049 | 0.080 | 0.080 | 0.080 | 0.072 | 0.072 | 0.072 | 0.064 | 0.064 | 0.056  0.056 | 0.056
Vc 255 | 255 | 192 | 324 | 324 | 292 | 292 | 292 | 292 | 260 | 260 | 324 | 324 | 324 | 324 | 324 | 324 | 292 | 292 | 292 | 292 | 260
fz 0.073 | 0.073 | 0.064 | 0.105 | 0.105 | 0.094 | 0.094 | 0.094 | 0.094 | 0.084 | 0.084 | 0.120 | 0.120 | 0.120 | 0.120 | 0.120 | 0.120 | 0.108 | 0.108 | 0.108 | 0.108 | 0.096
RPM | 27103 |27103|20327|29510 29510 | 26559 26559 | 26559 | 26559 23608 | 23608 | 25819 25819 2581925819 25819 | 2581923237 23237 | 23237 | 23237 | 20655
FEED | 3957 | 3957 | 2602 | 6197 | 6197 | 4993 | 4993 | 4993 | 4993 | 3966 | 3966 | 6197 | 6197 | 6197 | 6197 | 6197 | 6197 | 5019 | 5019 | 5019 | 5019 | 3966
Ap 0042 0.039|0.030 0.070 | 0.063 | 0.056 | 0.056 | 0.049 | 0.049 | 0.049 | 0.049 | 0.080  0.080 | 0.080 0.072 | 0.072 | 0.072 | 0.064 | 0.064 A 0.056 | 0.056 | 0.056
IVC 255 | 255 | 192 | 324 | 324 | 292 | 292 | 292 | 292 | 260 | 260 | 324 | 324 | 324 | 324 | 324 | 324 | 292 | 292 | 292 | 292 | 260

N
N
O £
el v
O
w
H
N
'S
O £
H
vl

fz 0.073 | 0.073 | 0.064  0.105 | 0.105 | 0.094 | 0.094 | 0.094 | 0.094 | 0.084 | 0.084 0.120 | 0.120 | 0.120 | 0.120 | 0.120 | 0.120 | 0.108 | 0.108 | 0.108 | 0.108 | 0.096

RPM 2710327103 2032729510/ 29510 26559 | 26559 | 26559 | 2655923608 | 23608 | 25819 25819 |25819| 2581925819 2581923237 23237 23237 23237 | 20655

FEED | 3957 | 3957 | 2602 | 6197 | 6197 | 4993 | 4993 | 4993 | 4993 | 3966 K 3966 A 6197 | 6197 | 6197 | 6197 | 6197 | 6197 | 5019 | 5019 | 5019 | 5019 | 3966

Ap |0.042|0.039  0.0300.070  0.063 | 0.056 | 0.056  0.049 | 0.049 | 0.049 0.049 0.080 0.080 | 0.080 0.072  0.072|0.072 | 0.064 | 0.064 | 0.056 | 0.056 | 0.056

\'d 255 | 255 | 192 | 324 | 324 | 292 | 292 | 292 | 292 | 260 | 260 | 324 | 324 | 324 | 324 | 324 | 324 | 292 | 292 | 292 | 292 | 260

fz 0.073 | 0.073 | 0.064 | 0.105 | 0.105 | 0.094 | 0.094 | 0.094 | 0.094 | 0.084 | 0.084 0.120 | 0.120 | 0.120 | 0.120 | 0.120 | 0.120 | 0.108 | 0.108 | 0.108 | 0.108 | 0.096
NS RPM 2710327103 20327 2951029510 26559 | 26559 | 26559 | 26559 | 23608 | 23608 | 25819 25819|25819 2581925819 25819 23237 23237 | 23237 | 23237 | 20655

FEED | 3957 | 3957 | 2602 | 6197 | 6197 | 4993 | 4993 | 4993 | 4993 | 3966 | 3966 | 6197 | 6197 | 6197 | 6197 | 6197 | 6197 | 5019 | 5019 | 5019 | 5019 | 3966

Ap | 0.042  0.039 0.030  0.070|0.063 0.056 | 0.056 0.049 0.049  0.049 | 0.049  0.080 | 0.080 | 0.080 0.072|0.072 0.072 0.064  0.064 | 0.056 | 0.056 | 0.056

Ve 247 | 247 | 185 | 309 | 309 | 278 | 278 | 278 | 278 | 247 | 247 | 309 | 309 | 309 309 | 309 | 309 @ 278 | 278 | 278 | 278 | 247

fz 0.066 | 0.066 | 0.058 0.097 | 0.097 | 0.087 | 0.087  0.087 | 0.087 | 0.078 | 0.078 0.1110.111|0.111 | 0.111 | 0.111 [ 0.111 | 0.100 | 0.100 | 0.100 | 0.100 | 0.089
(NP8 RPM | 2622926229 1967228068 | 28068 | 2526125261 2526125261 | 22454 | 22454 | 24589 | 24589 | 24589 24589 | 24589 24589 2213022130 2213022130 19671
FEED | 3462 | 3462 | 2282 | 5445 | 5445 | 4395 | 4395 | 4395 | 4395 | 3503 | 3503 | 5459 | 5459 | 5459 | 5459 | 5459 | 5459 | 4426 | 4426 | 4426 | 4426 | 3501
Ap | 0.036 0033 0.026  0.060 | 0.054 0.048 0.048  0.042 | 0.042 | 0.042  0.042 0.068 | 0.068 | 0.068 | 0.061  0.061 0061 |0.054|0.054 0.048 | 0.048  0.048
\'d 247 | 247 | 185 | 309 | 309 | 278 | 278 | 278 | 278 | 247 | 247 | 309 | 309 | 309 309 | 309 | 309 @ 278 278 | 278 | 278 | 247
fz 0.066 | 0.066 | 0.058 0.097  0.097 | 0.087  0.087 0.087  0.087 | 0.078 | 0.078 0.1110.111|0.111 | 0.111 | 0.111 [ 0.117 | 0.100 | 0.100 | 0.100 | 0.100 | 0.089
RPM 2622926229 19672 28068 | 28068 | 25261 2526125261 2526122454 | 22454 | 24589 | 24589 | 24589 | 24589 | 24589 | 24589 2213022130 22130 22130 | 19671
FEED | 3462 | 3462 | 2282 | 5445 | 5445 | 4395 | 4395 | 4395 | 4395 | 3503 | 3503 | 5459 | 5459 | 5459 | 5459 | 5459 | 5459 | 4426 | 4426 | 4426 | 4426 3501
Ap | 0.036|0.033  0.026 | 0.060 0.054 0.048  0.048 | 0.042 | 0.042 | 0.042 | 0.042 0.068 | 0.068 0.068 0.061  0.061  0.061 | 0.054 | 0.054 | 0.048 0.048 | 0.048
Vc 206 | 206 | 155 | 258 | 258 | 232 | 232 | 232 | 232 | 206 | 206 | 257 | 257 | 257 | 257 | 257 | 257 | 232 | 232 | 232 | 232 | 206
fz 0.060 | 0.060 | 0.053 | 0.087 | 0.087 | 0.079 | 0.079 | 0.079 | 0.079 | 0.070 | 0.070  0.100 | 0.100 | 0.100 | 0.100 | 0.100 | 0.100 | 0.090 | 0.090 | 0.090 | 0.090 | 0.080
RPM | 2185821858 | 16393 23433 2343321090 21090|21090| 21090 18746 | 18746 20491 2049120491 20491 20491|20491 1844218442 18442 18442 16393
FEED | 2623 | 2623 | 1738 | 4077 | 4077 | 3332 | 3332 | 3332 | 3332 | 2624 | 2624 | 4098 | 4098 | 4098 | 4098 | 4098 | 4098 | 3320 § 3320 | 3320 | 3320 | 2623
Ap 0036 0033 0026 0.060|0.054 0048 0.048 0.042 0042 0042 0042 0.068  0.0680.068 0.061|0.061 0061 0.054 0054 0048  0.048 | 0.048
\s 181 | 181 | 136 | 227 | 227 | 204 | 204 | 204 | 204 | 181 | 181 | 227 | 227 | 227 | 227 | 227 | 227 | 204 | 204 | 204 | 204 | 181
fz 0.054 | 0.054 | 0.047 | 0.079 | 0.079 | 0.071  0.071  0.071  0.071 | 0.063 | 0.063  0.090  0.090 | 0.090 | 0.090 | 0.090 | 0.090 | 0.081 | 0.081 | 0.081 | 0.081 | 0.072
RPM 1923419234 14426 20600| 20600 | 18540 | 18540 | 18540 18540| 16480 | 16480 1803218032 18032| 18032 18032 18032 16229 16229 16229 16229 14426
FEED | 2077 | 2077 | 1356 | 3255 | 3255 | 2633 | 2633 | 2633 | 2633 | 2076 | 2076 | 3246 | 3246 | 3246 | 3246 | 3246 | 3246 | 2629 | 2629 | 2629 | 2629 | 2077
Ap | 0.034 0.031 0.024  0.056 | 0.050  0.045 0.045  0.039 | 0.039 | 0.039 | 0.039  0.064 | 0.064 | 0.064 | 0.058 | 0.058 | 0.058 | 0.051 | 0.051 | 0.045 | 0.045 | 0.045
\'d 165 | 165 | 124 | 206 H 206 186 | 186 | 186 | 186 | 165 | 165 | 206 | 206 | 206 & 206 | 206 | 206 | 185 | 185 | 185 | 185 | 165
fz 0.054 | 0.054 | 0.047 | 0.078 | 0.078 | 0.070 | 0.070 | 0.070 | 0.070 | 0.062 | 0.062 | 0.088 | 0.088 | 0.088 | 0.088 | 0.088  0.088  0.079 | 0.079 | 0.079 | 0.079 | 0.070
RPM | 17486 17486 1311518746 18746 16871 16871|16871| 1687114997 | 14997 1639216392 16392 16392 16392|16392| 14753 | 14753 | 14753 14753 13114
FEED | 1888 | 1888 | 1233 | 2924 | 2924 | 2362 | 2362 | 2362 | 2362 | 1860 | 1860 | 2885 | 2885 | 2885 | 2885 | 2885 | 2885 | 2331 | 2331 | 2331 | 2331 | 1836
Ap 00340031 0.024 0.056|0.050 0.045|0.045 0.039 0.039 0.039 0039 0.064  0.064 | 0.064 0.058 | 0.058 0.058 0.051 0.051  0.045  0.045 0.045
Ve 148 | 148 | 111 | 186 186 | 167 | 167 | 167 | 167 & 149 149 | 185 | 185 | 185 | 185 | 185 | 185 | 167 | 167 | 167 | 167 | 148
fz 0.049 | 0.049 | 0.043 | 0.070 | 0.070 | 0.063 | 0.063 | 0.063 | 0.063 | 0.056 | 0.056 0.079 | 0.079 | 0.079 | 0.079 | 0.079 | 0.079 | 0.071 | 0.071 | 0.071 | 0.071 | 0.063
RPM | 1573815738 11803 | 16892 | 16892 | 15203 | 15203 | 15203 | 15203 | 13514 | 13514 | 14754 | 14754 | 14754 | 14754 | 14754 | 14754 13279 13279 13279 1327911803
FEED | 1542 | 1542 | 1015 | 2365 | 2365 | 1916 | 1916 | 1916 | 1916 | 1514 | 1514 | 2331 | 2331 | 2331 | 2331 | 2331 | 2331 1886 | 1886 1886 | 1886 | 1487
Ap | 0.027  0.025 0.020  0.046 | 0.041 0.036 0.036  0.032 0.032|0.032 | 0.032 0.0520.052|0.052 | 0.047  0.047 | 0.047|0.042|0.042 0.036 | 0.036  0.036
\'d 247 | 247 | 185 | 309 | 309 | 278 | 278 | 278 | 278 | 247 | 247 | 309 | 309 | 309 309 | 309 | 309 @ 278 | 278 | 278 | 278 | 247
fz 0.066 | 0.066 | 0.058 | 0.097 | 0.097 | 0.087 | 0.087 | 0.087 | 0.087 | 0.078 | 0.078 | 0.111 | 0.111 | 0.111 | 0.111 | 0.111 | 0.111 | 0.100 | 0.100 | 0.100 | 0.100 | 0.089
RPM 2622926229 19672 28068 | 28068 | 25261 2526125261 2526122454 | 22454 | 24589 | 24589 | 24589 | 24589 | 24589 | 24589 2213022130 2213022130 19671
FEED | 3462 | 3462 | 2282 | 5445 | 5445 | 4395 | 4395 | 4395 | 4395 | 3503 | 3503 | 5459 | 5459 | 5459 | 5459 | 5459 | 5459 | 4426 K 4426 | 4426 | 4426 | 3501
Ap | 0.036|0.033 | 0.026 | 0.060 | 0.054 | 0.048 | 0.048 | 0.042 | 0.042 | 0.042 0.042 0.068 | 0.068 | 0.068 0.061 0.061 | 0.061 | 0.054 | 0.054 | 0.048 | 0.048 | 0.048
Ve 206 | 206 | 155 | 258 | 258 | 232 | 232 | 232 | 232 | 206 | 206 | 257 | 257 | 257 | 257 | 257 | 257 | 232 | 232 | 232 | 232 | 206
fz 0.060 | 0.060 | 0.053  0.087 | 0.087 | 0.079  0.079  0.079 | 0.079 | 0.070 | 0.070 0.100 | 0.100 | 0.100 | 0.100 | 0.100 | 0.100 | 0.090 | 0.090 | 0.090 | 0.090 | 0.080
RPM | 2185821858 | 16393 | 23433 2343321090 21090|21090 21090 18746 18746 20491 20491 20491 20491 20491|20491 1844218442 18442 18442 16393
FEED | 2623 | 2623 | 1738 | 4077 | 4077 | 3332 | 3332 | 3332 | 3332 | 2624 | 2624 | 4098 | 4098 | 4098 | 4098 | 4098 | 4098 | 3320 H 3320 3320 | 3320 | 2623 FEED | 2623 | 1721 | 3853 | 3853 | 3853 | 3853 | 3853 | 3853 | 3134 | 3134 | 3159 | 3159 | 3159 | 3159 | 3159 | 2561 | 2561 | 2561 | 2561
Ap | 0.0360.033 0.026|0.060 0.054 0.048  0.048 | 0.042 | 0.042 | 0.042|0.042 0.068 | 0.068 0.068 0.061  0.061  0.061 | 0.054 | 0.054 | 0.048 0.048 | 0.048 Ap | 0048 A 0.044 A 0085 | 0.085 0085 | 0.085 | 0.077 A 0.077 | 0.068 | 0.068 | 0.102 | 0.102 | 0.092 | 0.092 | 0.092 | 0.082 | 0.082 | 0.071 | 0.071

NEXT PAGE p NEXT PAGE p

fz 0.080 | 0070 | 0.125 | 0.125 | 0.125 | 0.125 | 0.125 | 0.125 | 0.113 | 0.113 | 0.141 | 0.141 | 0.141 | 0.141 | 0.141 | 0127 | 0.127 | 0.127 | 0.127
RPM | 16393 | 12295 | 15410 | 15410 | 15410 | 15410 | 15410 | 15410 | 13869 | 13869 | 11202 | 11202 | 11202 | 11202 K 11202 | 10082 | 10082 | 10082 10082
FEED | 2623 | 1721 | 3853 | 3853 | 3853 | 3853 | 3853 | 3853 | 3134 | 3134 | 3159 | 3159 | 3159 | 3159 | 3159 | 2561 | 2561 | 2561 | 2561
Ap | 0.048 | 0.044 | 0.085 | 0.085  0.085 | 0.085 | 0.077 | 0.077 | 0.068 | 0.068 | 0.102 | 0.102 | 0.092 | 0.092 | 0.092 | 0.082 | 0.082 | 0.071 | 0.071
Vc 181 136 | 216 | 216 | 216 | 216 | 216 | 216 | 195 195 196 | 196 | 196 19 | 19 | 176 176 | 176 | 176
fz 0.072 | 0063 | 0.113 | 0.113 | 0.113 | 0.113 | 0.113 | 0.113 | 0.102 | 0.102 | 0.125 | 0.125 | 0.125 | 0.125 | 0.125 | 0.113 | 0.113 | 0.113 | 0.113
RPM | 14426 | 10819 | 13770 | 13770 | 13770 | 13770 | 13770 | 13770 | 12393 | 12393 | 10382 | 10382 | 10382 | 10382 | 10382 | 9344 = 9344 | 9344 | 9344
FEED | 2077 | 1363 | 3112 | 3112 | 3112 | 3112 | 3112 | 3112 | 2528 | 2528 | 2596 | 2596 | 2596 | 2596 & 2596 | 2112 | 2112 | 2112 | 2112
Ap | 0.045 | 0.042 A 0.080 | 0.080  0.080 A 0.080 | 0.072 | 0.072 | 0.064 | 0.064 | 0.096 | 0.09 | 0.086 | 0.086 | 0.086 | 0077 | 0077 | 0.067 | 0.067
Vc 165 124 | 185 185 185 185 185 185 167 167 170 | 170 170 170 | 170 153 153 153 153
fz 0.070 | 0062 | 0.111 | 0.111 | 0.111 | 0.111 | 0.111 | 0.171 | 0.100 | 0.100 | 0.122 | 0.122 | 0.122 | 0.122 | 0.122 | 0.110 | 0.110 | 0.110 | 0.110
RPM | 13114 | 9835 | 11803 | 11803 | 11803 | 11803 | 11803 | 11803 | 10623 A 10623 = 9017 | 9017 | 9017 | 9017 | 9017 | 8115 | 8115 | 8115 | 8115
FEED | 1836 | 1220 | 2620 | 2620 | 2620 | 2620 | 2620 | 2620 | 2125 | 2125 | 2200 | 2200 | 2200 | 2200 & 2200 | 1785 1785 | 1785 | 1785
Ap | 0.045 | 0.042 | 0.080 | 0.080 | 0.080 | 0.080 | 0.072 | 0072 | 0.064 | 0.064 | 0.096 | 0.09 0086 0086 | 0.086 0077 | 0077 | 0067 | 0.067
Vc 148 m 170 170 170 | 170 170 170 | 153 153 155 155 155 155 155 139 139 | 139 | 139
fz 0.063 | 0.055 | 0.100 | 0.100 | 0.100 | 0.100 | 0.100 | 0.100 | 0.090 | 0.090 | 0.109 | 0.109 | 0.109 | 0.109 | 0.109 | 0.098 | 0.098 | 0.098 | 0.098
RPM | 11803 = 8852 | 10819 | 10819 | 10819 | 10819 10819 | 10819 | 9737 | 9737 | 8197 | 8197 | 8197 | 8197 | 8197 | 7377 | 7377 | 7377 | 7377
FEED | 1487 | 974 | 2164 | 2164 | 2164 | 2164 | 2164 | 2164 | 1753 | 1753 | 1787 | 1787 | 1787 | 1787 | 1787 | 1446 | 1446 @ 1446 | 1446
Ap | 0.036 | 0.034 | 0.065 | 0.065 | 0.065 | 0.065 | 0.059 | 0059 0052 | 0.052 | 0.078 | 0078 A 0070 0070 | 0.070  0.062 0062  0.055 | 0.055
Vc 247 185 | 288 | 283 | 283 | 283 | 283 | 288 | 260 | 260 | 263 | 263 | 263 | 263 | 263 | 236 | 236 | 236 | 236
fz 0.089 | 0.078 | 0.138 | 0.138 | 0.138 | 0.138 | 0.138 | 0.138 | 0.124 | 0.124 | 0.153 | 0.153 | 0.153 | 0.153 | 0.153 | 0.138 | 0.138 | 0.138 | 0.138
RPM | 19671 | 14753 | 18360 | 18360 | 18360 | 18360 18360 | 18360 | 16524 16524 | 13934 | 13934 | 13934 | 13934 | 13934 | 12541 12541 | 12541 | 12541
FEED | 3501 | 2301 | 5067 | 5067 | 5067 | 5067 | 5067 | 5067 | 4098 | 4098 | 4264 | 4264 @ 4264 | 4264 & 4264 | 3461 | 3461 | 3461 | 3461
Ap | 0.048 | 0.044 | 0.085 | 0.085 0085 | 0.085 | 0.077 | 0.077 | 0.068 | 0.068 | 0.102 | 0.102 | 0.092 | 0.092 | 0092 | 0.082 | 0082 | 0.071 | 0.071
Vc 206 155 | 242 | 242 | 242 | 242 | 242 | 242 | 218 | 218 | 21 211 21 211 190 190 | 190 | 190
fz 0.080 | 0.070 | 0.125 | 0.125 | 0.125 | 0.125 | 0.125 | 0.125 | 0.113 | 0.113 | 0.141 | 0.141 | 0.141 | 0.141 | 0.141 | 0127 | 0.127 | 0.127 | 0.127
RPM | 16393 | 12295 | 15410 | 15410 | 15410 | 15410 | 15410 | 15410 | 13869 | 13869 | 11202 | 11202 | 11202 | 11202 K 11202 | 10082 | 10082 | 10082 10082
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. I/G RECOMMENDED CUTTING CONDITIONS RECOMMENDED CUTTING CONDITIONS

HPI191, HP192, HPK10 sres HPI191, HP192, HPK10 sres

2 FLUTE BALL NOSE for RIB PROCESSING Vemmmn  f=mmieh  Ap=mm 2 FLUTE BALL NOSE for RIB PROCESSING Vemmmn  femmioh  Ap=mm

RPM =rev./min. FEED =mm/min. LBS = Length Below Shank RPM =rev./min. FEED =mm/min. LBS = Length Below Shank
269 269 269 269 239 268 268 268 241 241 241 288 288 288 288 288

Para Diameter (@)
VDI VDI
50 |g3pfmeter| 7 | 7 [ 7 [ 8 | 8 [ 8 | 8 | 8 [ 8 | 8 [ 8 [ 8 | 8 [10] w0 [1w0][1w0] 150 | 333
60 | 0 | 2 | 35 | 50 | 55 | e | 0 | e | % | 0 | 5 | 30 | 35 | 55 |
Ve
fz 0179 | 0179 | 0179 | 0179 | 0159 | 0212 | 0212 | 0212 | 0.191 0.191 0.191 0219 | 0238 | 0253 | 0264 | 0281
LY RPM | 8557 8557 8557 8557 7606 7104 7104 7104 6394 6394 6394 6551 5737 5099 4590 3667

255 255 255 288 288 288 260 260 260 260 260 231 231 299 299 299 269
FEED | 3063 3063 3063 3063 2419 3012 3012 3012 2443 2443 2443 2872 2732 2577 2424 2060

fz 0.162 | 0162 | 0162 | 0.189 | 0.189 | 0.189 | 0170 | 0170 | 0170 | 0170 | 0170 | 0.151 | 0.151 | 0199 | 0.199 | 0.199 | 0.179
RPM | 11588 | 11588 | 11588 | 11475 | 11475 | 11475 | 10328 | 10328 | 10328 | 10328 | 10328 @ 9180 | 9180 | 9508 | 9508 | 9508 | 8557

Ap 0160 | 0160 | 0160 | 0.140 | 0.140 | 0240 | 0240 | 0216 | 0192 | 0.168 | 0.168 | 0280 | 0320 | 0360 | 0400 | 0500
Ve 269 269 269 269 239 268 268 268 241 241 241 288 288 288 288 288

FEED | 3755 | 3755 | 3755 | 4338 | 4338 | 4338 | 3512 | 3512 | 3512 | 3512 | 3512 | 2772 | 2772 | 3784 | 3784 | 3784 | 3063
fz 0179 | 0179 | 0179 | 0179 | 0159 | 0212 | 0212 | 0212 | 0.191 0.191 0.191 0219 | 0238 | 0253 | 0264 | 0281

Ap 0112 | 0112 | 0098 | 0.160 | 0.160 | 0.144 | 0128 | 0128 | 0.128 | 0.112 © 0112 | 0112 | 0104 | 0200 | 0200 | 0.180 | 0.160

\s 255 255 255 288 288 288 260 260 260 260 260 231 231 299 299 299 269
RPM | 8557 8557 8557 8557 7606 7104 7104 7104 6394 6394 6394 6551 5737 5099 4590 3667
FEED | 3063 3063 3063 3063 2419 3012 3012 3012 2443 2443 2443 2872 2732 2577 2424 2060

fz 0.162 | 0.162 | 0.162 | 0.189 | 0.189 | 0.189 | 0.170 | 0170 | 0.170 | 0.170 & 0170 | 0.151 | 0.151 | 0199 | 0.199 | 0.199 & 0.179
RPM | 11588 | 11588 | 11588 | 11475 | 11475 | 11475 | 10328 | 10328 | 10328 | 10328 | 10328 | 9180 | 9180 | 9508 | 9508 | 9508 | 8557

Ap 0.160 | 0.160 | 0.160 | 0.140 | 0.140 | 0240 | 0240 | 0216 | 0192 | 0.168 | 0.168 | 0280 | 0320 | 0360 | 0400 | 0500
Ve 269 269 269 269 239 268 268 268 241 241 241 288 288 288 288 288

FEED | 3755 | 3755 | 3755 | 4338 | 4338 | 4338 | 3512 | 3512 | 3512 | 3512 | 3512 | 2772 | 2772 | 3784 | 3784 | 3784 | 3063
fz 0179 | 0179 | 0179 | 0179 | 0159 | 0212 | 0212 | 0212 | 0191 0.191 0.191 0219 | 0238 | 0253 | 0264 | 0281

Ap 0.112 | 0112 | 0098 | 0.160 | 0.160 | 0.144 | 0.128 | 0128 | 0.128 | 0.112 & 0112 | 0112 | 0.104 | 0200 | 0200 | 0.180 & 0.160

Ve 255 255 255 288 288 288 260 260 260 260 260 231 231 299 299 299 269
RPM | 8557 8557 8557 8557 7606 7104 7104 7104 6394 6394 6394 6551 5737 5099 4590 3667
FEED | 3063 3063 3063 3063 2419 3012 3012 3012 2443 2443 2443 2872 2732 2577 2424 2060

fz 0162 | 0162 | 0162 | 0189 | 0.189 | 0.189 | 0170 | 0170 | 0.170 | 0170 & 0170 | 0151 | 0151 | 0199 | 0.199 | 0199 | 0.179
RPM | 11588 | 11588 | 11588 | 11475 | 11475 | 11475 | 10328 | 10328 | 10328 & 10328 | 10328 & 9180 | 9180 | 9508 | 9508 | 9508 | 8557

Ap 0160 | 0160 | 0.160 | 0.140 | 0.140 | 0240 | 0240 | 0216 | 0192 | 0.168 | 0.168 | 0280 | 0320 | 0360 | 0400 | 0500
Vc 269 269 269 269 239 268 268 268 241 241 241 288 288 288 288 288

FEED | 3755 | 3755 | 3755 | 4338 | 4338 | 4338 | 3512 | 3512 | 3512 | 3512 | 3512 | 2772 | 2772 | 3784 | 3784 | 3784 | 3063
fz 0179 | 0179 | 0179 | 0179 | 0159 | 0212 | 0212 | 0212 | 0.191 0.191 0.191 0219 | 0238 | 0253 | 0264 | 0281

Ap 0112 | 0112 | 0098 | 0.160 | 0.160 | 0.144 | 0.128 | 0128 | 0.128 | 0.112 H 0112 | 0112 | 0104 | 0200 | 0200 | 0.180 | 0.160

\'d 255 255 255 288 288 288 260 260 260 260 260 231 231 299 299 299 269
RPM | 8557 8557 8557 8557 7606 7104 7104 7104 6394 6394 6394 6551 5737 5099 4590 3667
FEED | 3063 3063 3063 3063 2419 3012 3012 3012 2443 2443 2443 2872 2732 2577 2424 2060

fz 0.162 | 0.162 | 0.162 | 0.189 | 0.189 | 0.189 | 0.170 | 0170 | 0.170 | 0.170 & 0170 | 0.151 | 0.151 | 0199 | 0.199 | 0.199 & 0.179
RPM | 11588 | 11588 | 11588 | 11475 | 11475 | 11475 | 10328 | 10328 | 10328 | 10328 | 10328 | 9180 | 9180 | 9508 | 9508 | 9508 | 8557

Ap 0160 | 0160 | 0.160 | 0.140 | 0.140 | 0240 | 0240 | 0216 | 0192 | 0.168 | 0.168 | 0.280 | 0320 | 0360 | 0400 | 0500
Vc 260 260 260 260 231 257 257 257 232 232 232 279 278 278 278 278

FEED | 3755 | 3755 | 3755 | 4338 | 4338 | 4338 | 3512 | 3512 | 3512 | 3512 | 3512 | 2772 | 2772 | 3784 | 3784 | 3784 | 3063
fz 0157 | 0157 | 0157 | 0157 | 0139 | 0187 | 0.187 | 0187 | 0.168 | 0.168 | 0.168 | 0.191 0206 | 0218 | 0227 | 0247

Ap 0112 | 0112 | 0098 | 0.160 | 0.160 | 0.144 | 0128 | 0128 | 0.128 | 0.112 & 0112 | 0112 | 0104 | 0200 | 0200 | 0.180 | 0.160
Ve 246 246 246 278 278 278 250 250 250 250 250 222 222 288 288 288 260

RPM | 8262 8262 8262 8262 7344 6830 6830 6830 6147 6147 6147 6335 5532 4923 4426 3543
FEED | 2594 2594 2594 2594 2042 2554 2554 2554 2065 2065 2065 2416 2279 2144 2010 1751

fz 0.143 | 0143 | 0143 | 0.164 | 0.164 | 0.164 | 0.148 | 0.148 | 0.148 | 0.148 = 0.148 | 0131 | 0131 | 0174 | 0174 | 0174 0157
RPM | 11171 | 11171 | 11171 | 11065 | 11065 | 11065 | 9959 | 9959 | 9959 | 9959 | 9959 | 8852 | 8852 | 9180 | 9180 | 9180 | 8262

Ap 0136 | 0136 | 0136 | 0119 | 0119 | 0204 | 0204 | 0.184 | 0163 | 0.143 | 0143 | 0238 | 0272 | 0306 | 0340 | 0425
Ve 260 260 260 260 231 257 257 257 232 232 232 279 278 278 278 278

FEED | 3195 | 3195 | 3195 | 3629 | 3629 | 3629 | 2948 | 2948 | 2948 = 2948 | 2948 | 2319 | 2319 | 3195 | 3195 | 3195 | 25%4
Ap 0.095 | 0095 | 0083 | 0.136 | 0136 | 0.122 | 0109 | 0.109 | 0.109 | 0095 & 0095 | 0095 | 0088 | 0170 | 0.170 | 0.153 | 0.136

fz 0157 | 0157 | 0157 | 0157 | 0139 | 0187 | 0.187 | 0.187 | 0.168 | 0.168 | 0.168 | 0.191 0206 | 0218 | 0227 | 0247
RPM | 8262 8262 8262 8262 7344 6830 6830 6830 6147 6147 6147 6335 5532 4923 4426 3543

\'d 246 246 246 278 278 278 250 250 250 250 250 222 222 288 288 288 260

fz 0143 | 0143 | 0143 | 0164 | 0.164 | 0.164 | 0.148 | 0.148 | 0.148 | 0148 & 0148 | 0131 | 0131 | 0174 | 0174 | 0174 0157
FEED | 2594 2594 2594 2594 2042 2554 2554 2554 2065 2065 2065 2416 2279 2144 2010 1751
Ap 0136 | 0136 | 0136 | 0119 | 0119 | 0204 | 0204 | 0184 | 0163 | 0.143 | 0143 | 0238 | 0272 | 0306 | 0340 | 0425

I

I

RPM | 11171 | 11171 | 11171 | 11065 | 11065 | 11065 | 9959 | 9959 | 9959 = 9959 | 9959 | 8852 | 8852 | 9180 | 9180 | 9180 | 8262
Vc 218 218 218 218 194 216 216 216 195 195 195 227 232 232 232 231

Para-
15| 60 | 6 | 75 | & | 120 | 30 | 36 | 60 | & | o | 20 | 2 | 32 | 3% | 4 | 50|
Ve

FEED | 3195 | 3195 | 3195 | 3629 | 3629 | 3629 | 2948 | 2948 | 2948 | 2948 | 2948 | 2319 | 2319 | 3195 | 3195 | 3195 | 2594
Ap 0095 | 0095 | 0083 | 0.136 | 0.136 | 0122 | 0109 & 0.109 | 0.109 | 0095 & 0095 | 0095 | 0088 | 0170 | 0.170 | 0.153  0.136

fz 0.144 | 0144 | 0144 | 0144 | 0128 | 0170 | 0170 | 0170 | 0153 | 0153 | 0153 | 0179 | 0.189 | 0200 | 0208 | 0219
RPM | 6934 6934 6934 6934 6163 5737 5737 5737 5163 5163 5163 5150 4610 4099 3688 2946

Vc 199 199 199 232 232 232 209 209 209 209 209 185 185 242 242 242 218
382
FEED | 1997 1997 1997 1997 1578 1951 1951 1951 1580 1580 1580 1847 1743 1639 1535 1288

RPM | 9048 | 9048 | 9048 | 9221 9221 9221 8299 | 8299 | 8299 | 8299 | 8299 | 7377 | 7377 | 7704 | 7704 | 7704 | 6934
FEED | 2407 | 2407 | 2407 | 2766 | 2766 | 2766 | 2241 2241 2241 2241 | 2241 1770 | 1770 | 2465 | 2465 | 2465 | 1997
Ap 0095 | 0095 | 0083 | 0136 | 0136 | 0.122 | 0109 | 0.109 | 0.109 | 0.095 | 0095 | 0095 | 0088 | 0170 | 0170 | 0.153 | 0.136
\s 180 180 180 206 206 206 185 185 185 185 185 165 165 211 211 211 190

fz 0118 | 0118 | 0118 | 0.134 | 0134 | 0134 | 0121 | 0121 | 0121 | 0121 | 0121 | 0107 | 0.107 | 0.144 | 0.144 | 0.144  0.130
RPM | 8204 | 8204 | 8204 | 8197 | 8197 | 8197 | 7377 | 7377 | 7377 | 7377 | 7377 | 6558 | 6558 | 6721 6721 6721 6049
FEED | 1936 | 1936 | 1936 | 2197 | 2197 | 2197 | 1785 | 1785 | 1785 | 1785 | 1785 | 1403 | 1403 | 1936 | 1936 | 1936 | 1573
Ap 009 | 009 | 0078 | 0.128 | 0.128 | 0.115 | 0102 | 0.102 | 0.102 | 009 | 009 | 0090 | 0083 | 0160 | 0.160 | 0.144  0.128
\'d 158 158 158 180 180 180 162 162 162 162 162 144 144 185 185 185 167

fz 0.115 | 0115 | 0115 | 0132 | 0132 | 0132 | 0119 | 0119 | 0.119 | 0.119 & 0119 | 0106 | 0.106 | 0.142 | 0.142 | 0.142 0128
RPM | 7185 | 7185 | 7185 | 7172 | 7172 | 7172 | 6455 | 6455 | 6455 | 6455 | 6455 | 5738 | 5738 | 5902 | 5902 | 5902 | 5312
FEED | 1653 | 1653 | 1653 | 1893 | 1893 | 1893 | 1536 | 1536 | 1536 | 1536 | 1536 | 1216 | 1216 | 1676 | 1676 | 1676 | 1360
Ap 009 | 009 | 0078 | 0128 | 0.128 | 0.115 | 0102 | 0.102 | 0.102 | 0090 | 009 | 0090 | 0083 | 0160 | 0.160 | 0.144  0.128
Ve 148 148 148 170 170 170 153 153 153 153 153 136 136 170 170 170 153

fz 0102 | 0102 | 0102 | 0119 | 0119 | 0.119 | 0107 | 0.107 | 0.107 | 0.107 & 0.107 | 0095 | 0095 | 0130 | 0130 | 0.130  0.117
RPM | 6731 | 6731 | 6731 | 6762 | 6762 | 6762 | 6086 | 6086 | 6086 & 6086 | 6086 | 5410 | 5410 | 5410 | 5410 | 5410 | 4869
FEED | 1373 | 1373 | 1373 | 1609 | 1609 | 1609 | 1302 | 1302 | 1302 | 1302 | 1302 | 1028 | 1028 | 1407 | 1407 | 1407 | 1139
Ap 0073 | 0073 | 0064 | 0.104 | 0.104 | 0094 | 0083 & 0083 | 0083 | 0073 & 0073 | 0073 | 0068 | 0130 | 0.130 0.117  0.104
\'d 246 246 246 278 278 278 250 250 250 250 250 222 222 288 288 288 260

fz 0.143 | 0143 | 0143 | 0.164 | 0.164 | 0.164 | 0.148 | 0.148 | 0.148 | 0.148 | 0148 | 0.131 | 0131 | 0174 | 0174 | 0174 | 0.157
RPM | 11171 | 11171 | 11171 | 11065 | 11065 | 11065 | 9959 | 9959 | 9959 | 9959 | 9959 | 8852 | 8852 | 9180 | 9180 | 9180 | 8262
FEED | 3195 | 3195 | 3195 | 3629 | 3629 | 3629 | 2948 | 2948 | 2948 = 2948 | 2948 | 2319 | 2319 | 3195 | 3195 | 3195 | 25%4
Ap 0095 | 0095 | 0083 | 0.136 | 0.136 | 0122 | 0109 | 0.109 | 0.109 | 0095 & 0095 | 0095 | 0088 | 0170 | 0.170 | 0.153 | 0.136
Ve 199 199 199 232 232 232 209 209 209 209 209 185 185 242 242 242 218

fz 0133 | 0133 | 0133 | 0150 | 0150 | 0.150 | 0.135 | 0135 | 0.135 | 0.135 | 0135 | 0120 | 0.120 | 0.160 | 0.160 = 0.160 & 0.144
RPM | 9048 | 9048 | 9048 | 9221 9221 9221 8299 | 8299 | 8299 | 8299 | 8299 | 7377 | 7377 | 7704 | 7704 | 7704 | 6934
FEED | 2407 | 2407 | 2407 | 2766 | 2766 | 2766 | 2241 2241 2241 | 2241 | 2241 1770 | 1770 | 2465 | 2465 | 2465 | 1997
Ap 0.095 | 0095 | 0083 | 0.136 | 0136 | 0122 | 0.109 | 0.109 | 0.109 | 0095 & 0095 | 0095 | 0088 | 0170 | 0.170 | 0.153 | 0.136
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fz 0133 | 0133 | 0133 | 0150 | 0150 | 0.150 | 0.135 | 0135 | 0.135 | 0.135 | 0135 | 0120 | 0.120 | 0.160 | 0.160 | 0.160 | 0.144
Ap 0136 | 0136 | 0136 | 0119 | 0119 | 0204 | 0204 | 0184 | 0163 | 0143 | 0143 | 0238 | 0272 | 0306 | 0340 | 0425

Ve 190 190 190 190 169 196 196 196 176 176 176 206 206 206 206 206

fz 0130 | 0130 | 0130 | 0130 | 0115 | 0155 | 0155 | 0.155 | 0.140 | 0.140 | 0.140 | 0.160 | 0.169 | 0.180 | 0.188 | 0.196
RPM | 6049 6049 6049 6049 5377 5191 5191 5191 4672 4672 4672 4687 4098 3636 3278 2627
FEED | 1573 1573 1573 1573 1237 1609 1609 1609 1308 1308 1308 1497 1385 1309 1233 1030
Ap 0128 | 0128 | 0128 | 0112 | 0112 | 0192 | 0192 | 0173 | 0154 | 0.134 | 0134 | 0224 | 0256 | 0283 | 0320 | 0400
Vc 167 167 167 167 148 170 170 170 153 153 153 181 180 181 180 180

fz 0128 | 0128 | 0128 | 0128 | 0114 | 0142 | 0142 | 0142 | 0128 | 0128 | 0128 | 0.143 | 0143 | 0.143 | 0143 | 0.157
RPM | 5312 5312 5312 5312 4722 4508 4508 4508 4057 4057 4057 4110 3586 3193 2869 2297
FEED | 1360 1360 1360 1360 1077 1280 1280 1280 1039 1039 1039 1174 1026 912 821 721

Ap 0128 | 0128 | 0128 | 0112 | 0112 | 0192 | 0192 | 0173 | 0154 | 0134 | 0134 | 0224 | 0256 | 0288 | 0320 | 0400
Vc 153 153 153 153 136 154 154 154 139 139 139 160 165 165 165 165

fz 0117 | 0117 | 0117 | 0117 | 0.104 | 0.131 0.131 0.131 0118 | 0118 | 0118 | 0132 | 0133 | 0133 | 0129 | 0.140
RPM | 4869 4869 4869 4869 4328 4098 4098 4098 3688 3688 3688 3636 3278 2910 2622 2101
FEED | 1139 1139 1139 1139 900 1074 1074 1074 870 870 870 958 872 775 677 587

Ap 0.104 | 0.104 | 0.104 | 0.091 0.091 0.156 | 0.156 | 0.140 | 0125 | 0.109 | 0109 | 0.182 | 0208 | 0234 | 0260 | 0325
Vc 260 260 260 260 231 257 257 257 232 232 232 279 278 278 278 278

fz 0157 | 0157 | 0157 | 0157 | 0139 | 0187 | 0187 | 0187 | 0168 | 0168 | 0.168 | 0.191 0206 | 0218 | 0227 | 0247
RPM | 8262 8262 8262 8262 7344 6830 6830 6830 6147 6147 6147 6335 5532 4923 4426 3543
FEED | 2594 2594 2594 2594 2042 2554 2554 2554 2065 2065 2065 2416 2279 2144 2010 1751
Ap 0136 | 0136 | 0136 | 0119 | 0119 | 0204 | 0204 | 0184 | 0163 | 0.143 | 0143 | 0238 | 0272 | 0306 | 0340 | 0425
Ve 218 218 218 218 194 216 216 216 195 195 195 227 232 232 232 231

fz 0.144 | 0.144 | 0144 | 0144 0128 | 0170 | 0170 | 0170 | 0153 | 0153 | 0153 | 0179 | 0.189 | 0200 | 0208 | 0219
RPM | 6934 6934 6934 6934 6163 5737 5737 5737 5163 5163 5163 5150 4610 4099 3688 2946
FEED | 1997 1997 1997 1997 1578 1951 1951 1951 1580 1580 1580 1847 1743 1639 1535 1288
Ap 0136 | 0136 | 0136 | 0119 | 0119 | 0204 | 0204 | 0.184 | 0.163 | 0.143 | 0143 | 0238 | 0272 | 0306 | 0340 | 0425
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Y/ %
. /G RECOMMENDED CUTTING CONDITIONS RECOMMENDED CUTTING CONDITIONS - EH -
Ap | Ap |
HPI90 sexes iz HPI90 scres iz
Ae Ae
2 FLUTE BALL NOSE - PLANE 2 FLUTE BALL NOSE - PLANE
RPM =rev./min.  FEED = mm/min. RPM =rev./min.  FEED = mm/min.
Materal | o Para- o | v | pare Diameter (0
Desc meter| 03 | 03 | o4 | 05 | o6 ] 08 | 10 | 12 | 15 | 20 | 3B meter |55 750 ] 40 | 50 | 60 | 0 | 0o | 120 | 60 | 200 |

Vc 31 46 67 82 98 129 160 196 242 319 Vc 320 319 324 299 268 288 299 268 288 288

fz 0.012 0.015 0.019 0.024 0.029 0.039 0.048 0.051 0.054 0.057 fz 0.074 0.091 0.120 0.156 0.174 0.189 0.199 0.212 0.238 0.264

. RPM 49178 49178 53277 52458 51911 51228 50818 5191 51365 50818 > RPM 40685 33879 25819 19016 14207 11475 9508 7104 5737 4590

FEED 1180 1475 2025 2518 3011 3995 4878 5295 5548 5794 FEED 5979 6166 6196 5933 4944 4337 3784 3012 2732 2424

Vc 31 46 67 82 98 129 160 196 242 319 Vc 320 319 324 299 268 288 299 268 288 288

005D  0.02D fz 0.012 0.015 0.019 0.024 0.029 0.039 0.048 0.051 0.054 0.057 Hfz 0.074 0.091 0.120 0.156 0.174 0.189 0.199 0.212 0.238 0.264

RPM 49178 49178 53277 52458 51911 51228 50818 51911 51365 50818 RPM 40685 33879 25819 19016 14207 11475 9508 7104 5737 4590

FEED 1180 1475 2025 2518 3011 3995 4878 5295 5548 5794 FEED 5979 6166 6196 5933 4944 4337 3784 3012 2732 2424

Vc 31 46 67 82 98 129 160 196 242 319 Vc 320 319 324 299 268 288 299 268 288 288

fz 0.012 0.015 0.019 0.024 0.029 0.039 0.048 0.051 0.054 0.057 fz 0.074 0.091 0.120 0.156 0.174 0.189 0.199 0.212 0.238 0.264

B RPM 49178 49178 53277 52458 51911 51228 50818 51911 51365 50818 RPM 40685 33879 25819 19016 14207 11475 9508 7104 5737 4590

FEED 1180 1475 2025 2518 3011 3995 4878 5295 5548 5794 FEED 5979 6166 6196 5933 4944 4337 3784 3012 2732 2424

Vc 31 46 67 82 98 129 160 196 242 319 Vc 320 319 324 299 268 288 299 268 288 288

fz 0.012 0.015 0.019 0.024 0.029 0.039 0.048 0.051 0.054 0.057 fz 0.074 0.091 0.120 0.156 0.174 0.189 0.199 0.212 0.238 0.264

B RPM 49178 49178 53277 52458 51911 51228 50818 51911 51365 50818 1.1 RPM 40685 33879 25819 19016 14207 11475 9508 7104 5737 4590

FEED 1180 1475 2025 2518 3011 3995 4878 5295 5548 5794 FEED 5979 6166 6196 5933 4944 4337 3784 3012 2732 2424

Vc 31 46 67 82 98 129 160 185 232 309 Vc 309 309 309 288 263 278 288 257 278 278

005D 002D fz 0.011 0.014 0.017 0.021 0.025 0.033 0.042 0.045 0.047 0.050 fz 0.066 0.083 0.111 0.138 0.153 0.164 0.174 0.187 0.206 0.227

RPM 49178 49178 53277 52458 51911 51228 50818 49178 49178 49178 RPM 39295 32786 24589 18360 13934 11065 9180 6830 5532 4426

FEED 1082 1377 1812 2203 2596 3381 4268 4426 4623 4918 FEED 5180 5443 5459 5068 4264 3630 3195 2554 2279 2010

Vc 31 46 67 82 98 129 160 185 232 309 Vc 309 309 309 288 263 278 288 257 278 278

005D  0.02D fz 0.011 0.014 0.017 0.021 0.025 0.033 0.042 0.045 0.047 0.050 38.1 fz 0.066 0.083 0.111 0.138 0.153 0.164 0.174 0.187 0.206 0.227

RPM 49178 49178 53277 52458 51911 51228 50818 49178 49178 49178 RPM 39295 32786 24589 18360 13934 11065 9180 6830 5532 4426

FEED 1082 1377 1812 2203 2596 3381 4268 4426 4623 4918 FEED 5180 5443 5459 5068 4264 3630 3195 2554 2279 2010

Vc 29 41 57 72 88 118 144 165 21 258 Vc 257 258 257 242 21 232 242 216 232 232

005D 002D fz 0.010 0.013 0.017 0.021 0.024 0.033 0.042 0.045 0.047 0.050 382 fz 0.063 0.075 0.100 0.125 0.141 0.150 0.160 0.170 0.189 0.208

RPM 45900 43714 45081 45900 46447 47130 45900 43714 44807 40983 RPM 32754 27322 20491 15410 11202 9221 7704 5737 4610 3688

FEED 918 1136 1533 1928 2230 3111 3855 3935 4212 4098 FEED 4098 4098 4098 3852 3159 2767 2466 1951 1743 1535

Vc 26 41 52 67 77 103 129 149 180 227 Vc 227 227 227 216 196 206 211 196 206 206

005D  0.02D fz 0.010 0.012 0.015 0.019 0.023 0.030 0.038 0.039 0.042 0.045 fz 0.056 0.067 0.090 0.113 0.125 0.134 0.144 0.155 0.169 0.188

RPM 40983 43714 40983 42621 40983 40983 40983 39616 38250 36064 RPM 28840 24043 18032 13770 10382 8197 6721 5191 4098 3278

FEED 820 1050 1230 1619 1885 2459 3115 3090 3213 3246 FEED 3233 3222 3246 3112 2596 2197 1935 1609 1385 1233

Vc 21 36 46 57 67 93 113 134 160 206 Vc 206 206 206 185 170 180 185 170 180 180

005D 002D fz 0.010 0.012 0.015 0.019 0.023 0.030 0.037 0.040 0.041 0.044 392 fz 0.055 0.067 0.088 0.111 0.122 0.132 0.142 0.142 0.143 0.143

RPM 32786 38250 36884 36064 35519 36884 36064 35519 33879 32786 RPM 26265 21858 16392 11803 9017 7172 5902 4508 3586 2869

FEED 656 918 1106 1371 1634 2213 2669 2842 2778 2885 FEED 2907 2929 2885 2620 2200 1893 1676 1280 1026 821

Vc 21 31 41 52 62 82 113 118 144 185 Vc 185 185 185 170 155 170 170 154 165 165

005D 002D fz 0.009 0.011 0.014 0.017 0.022 0.029 0.033 0.038 0.039 0.040 393 fz 0.051 0.061 0.079 0.100 0.109 0.119 0.130 0.131 0.133 0.129

RPM 32786 32786 32786 32786 32786 32786 36064 31420 30600 29507 RPM 23587 19672 14754 10819 8197 6762 5410 4098 3278 2622

FEED 590 721 918 1114 1443 1901 2380 2388 2387 2361 FEED 2380 2400 2331 2164 1787 1609 1407 1073 872 677

Vc 31 46 67 82 98 129 160 185 232 309 Vc 309 309 309 288 263 278 288 257 278 278

005D 0.02D fz 0.011 0.014 0.017 0.021 0.025 0.033 0.042 0.045 0.047 0.050 40 fz 0.066 0.083 011 0.138 0.153 0.164 0.174 0.187 0.206 0.227

RPM 49178 49178 53277 52458 51911 51228 50818 49178 49178 49178 RPM 39295 32786 24589 18360 13934 11065 9180 6830 5532 4426

FEED 1082 1377 1812 2203 2596 3381 4268 4426 4623 4918 FEED 5180 5443 5459 5068 4264 3630 3195 2554 2279 2010

Vc 29 14 57 72 88 118 144 165 211 258 Vc 257 258 257 242 211 232 242 216 232 232

005D  0.02D fz 0.010 0.013 0.017 0.021 0.024 0.033 0.042 0.045 0.047 0.050 fz 0.063 0.075 0.100 0.125 0.141 0.150 0.160 0.170 0.189 0.208

RPM 45900 43714 45081 45900 46447 47130 45900 43714 44807 40983 RPM 32754 27322 20491 15410 11202 9221 7704 5737 4610 3688

FEED 918 1136 1533 1928 2230 3111 3855 3935 4212 4098 FEED 4098 4098 4098 3852 3159 2767 2466 1951 1743 1535
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Y/ %
. / RECOMMENDED CUTTING CONDITIONS RECOMMENDED CUTTING CONDITIONS -EH -

Ap | Ap |
HPKA44 seres // HPKA44 s:ries //
Ae Ae
2 FLUTE BALL NOSE - PLANE Vesmnin  fz=mmots 2 FLUTE BALL NOSE - PLANE Vesmin 2=t

Vc 20 29 39 48 59 77 97 116 145 193 Vc 193 193 193 180 162 172 180 162 173 173
008D  0.05D fz 0.012 0.015 0.019 0.024 0.029 0.039 0.048 0.051 0.054 0.057 5 fz 0.074 0.091 0.121 0.156 0.174 0.189 0.199 0212 0.238 0.264
RPM 31147 30600 31147 30819 31147 30737 30819 30873 30819 30655 RPM 24524 20437 15327 11475 8579 6844 5738 4289 3443 2754
FEED 748 918 1184 1479 1807 2397 2959 3149 3328 3495 FEED 3630 3719 3709 3580 2985 2587 2284 1819 1639 1454
Vc 20 29 39 48 59 77 97 116 145 193 Vc 193 193 193 180 162 172 180 162 173 173
008D 005D fz 0.012 0.015 0.019 0.024 0.029 0.039 0.048 0.051 0.054 0.057 Hfz 0.074 0.091 0.121 0.156 0.174 0.189 0.199 0.212 0.238 0.264
RPM 31147 30600 31147 30819 31147 30737 30819 30873 30819 30655 RPM 24524 20437 15327 11475 8579 6844 5738 4289 3443 2754
FEED 748 918 1184 1479 1807 2397 2959 3149 3328 3495 FEED 3630 3719 3709 3580 2985 2587 2284 1819 1639 1454
Vc 20 29 39 48 59 77 97 112 140 185 Vc 185 185 185 173 157 166 173 156 166 167
008D  0.05D fz 0.011 0.014 0.017 0.021 0.025 0.033 0.042 0.045 0.047 0.050 Ifz 0.066 0.083 0.111 0.138 0.153 0.164 0.174 0.188 0.206 0.227
RPM 31147 30600 31147 30819 31147 30737 30819 29781 29726 29507 RPM 23606 19672 14754 11016 8306 6598 5508 4126 3299 2656
FEED 685 857 1059 1294 1557 2029 2589 2680 279% 2951 FEED 3116 3265 3275 3040 2542 2164 1917 1551 1359 1206
Vc 20 29 39 48 59 77 97 116 145 193 Vc 193 193 193 180 162 172 180 162 173 173
008D  0.05D fz 0.012 0.015 0.019 0.024 0.029 0.039 0.048 0.051 0.054 0.057 fz 0.074 0.091 0.121 0.156 0.174 0.189 0.199 0.212 0.238 0.264
RPM 31147 30600 31147 30819 31147 30737 30819 30873 30819 30655 RPM 24524 20437 15327 11475 8579 6844 5738 4289 3443 2754
FEED 748 918 1184 1479 1807 2397 2959 3149 3328 3495 FEED 3630 3719 3709 3580 2985 2587 2284 1819 1639 1454
Vc 20 29 39 48 59 77 97 112 140 185 Vc 185 185 185 173 157 166 173 156 166 167
008D  0.05D fz 0.011 0.014 0.017 0.021 0.025 0.033 0.042 0.045 0.047 0.050 fz 0.066 0.083 0.111 0.138 0.153 0.164 0.174 0.188 0.206 0.227
RPM 31147 30600 31147 30819 31147 30737 30819 29781 29726 29507 RPM 23606 19672 14754 11016 8306 6598 5508 4126 3299 2656
FEED 685 857 1059 1294 1557 2029 2589 2680 279 2951 FEED 3116 3265 3275 3040 2542 2164 1917 1551 1359 1206
Vc 17 25 34 42 51 68 85 97 122 151 Vc 151 151 151 141 124 136 141 127 136 136
008D  0.05D fz 0.011 0.013 0.017 0.021 0.024 0.033 0.042 0.045 0.047 0.050 38.1 fz 0.063 0.075 0.100 0.125 0.141 0.150 0.160 0.170 0.189 0.208
RPM 27056 26526 27056 26738 27056 27056 27056 25730 25889 24032 RPM 19226 16022 12016 8976 6578 5411 4488 3369 2706 2165
FEED 595 690 920 1123 1299 1786 2273 2316 2434 2403 FEED 2422 2403 2403 2244 1855 1623 1436 1145 1023 900
Vc 17 25 34 42 51 68 85 97 122 151 Vc 151 151 151 141 124 136 141 127 136 136
008D  0.05D fz 0.011 0.013 0.017 0.021 0.024 0.033 0.042 0.045 0.047 0.050 382 fz 0.063 0.075 0.100 0.125 0.141 0.150 0.160 0.170 0.189 0.208
RPM 27056 26526 27056 26738 27056 27056 27056 25730 25889 24032 RPM 19226 16022 12016 8976 6578 5411 4488 3369 2706 2165
FEED 595 690 920 1123 1299 1786 2273 2316 2434 2403 FEED 2422 2403 2403 2244 1855 1623 1436 1145 1023 900
Vc 20 29 39 48 59 77 97 112 140 185 Vc 185 185 185 173 157 166 173 156 166 167
008D  0.05D fz 0.011 0.014 0.017 0.021 0.025 0.033 0.042 0.045 0.047 0.050 fz 0.066 0.083 0.111 0.138 0.153 0.164 0.174 0.188 0.206 0.227
RPM 31147 30600 31147 30819 31147 30737 30819 29781 29726 29507 RPM 23606 19672 14754 11016 8306 6598 5508 4126 3299 2656
FEED 685 857 1059 1294 1557 2029 2589 2680 2794 2951 FEED 3116 3265 3275 3040 2542 2164 1917 1551 1359 1206
Vc 17 25 34 42 51 68 85 97 122 151 Vc 151 151 151 141 124 136 141 127 136 136
008D  0.05D fz 0.011 0.013 0.017 0.021 0.024 0.033 0.042 0.045 0.047 0.050 fz 0.063 0.075 0.100 0.125 0.141 0.150 0.160 0.170 0.189 0.208
RPM 27056 26526 27056 26738 27056 27056 27056 25730 25889 24032 RPM 19226 16022 12016 8976 6578 5411 4488 3369 2706 2165
FEED 595 690 920 1123 1299 1786 2273 2316 2434 2403 FEED 2422 2403 2403 2244 1855 1623 1436 1145 1023 900
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RECOMMENDED CUTTING CONDITIONS

HPK45, HPK46, HPKA47 scres

2 FLUTE BALL NOSE for RIB PROCESSING

Vc =m/min. fz = mm/tooth

Ap=mm
RPM =rev./min. FEED =mm/min. LBS = Length Below Shank

Para Diameter (9)
l Descr|pt|0n - . = =

125 1 s 2 | 25| 3 | 5 05 08 |05 ] 1] -
Vc 32 32 32 32 29 29 29 29 26 26 10 48 | 48 48 | 48 43 43

fz 0.003 | 0.003 | 0.003 | 0.003 | 0.003 | 0.003 | 0.003 | 0.003 | 0.002 | 0.002 | 0.002 | 0.005 | 0.005 | 0.005 | 0.005 | 0.005 0.005 0.004 0.004 0.004
RPM |50818|50818 50818 5081845900 45900 45900 4590040983 40654| 15245 51365|51365 51365 5136551365 51365 |45900 45900 | 45900
FEED | 305 | 305 | 305 | 305 | 275 | 275 | 275 | 275 | 164 | 163 | 61 | 514 | 514 | 514 | 514 | 514 | 514 | 367 | 367 | 367

Ap 00180018 |0.013 | 0.013 | 0.007 | 0.007 | 0.005 | 0.005 | 0.005 | 0.003 | 0.001  0.027 0.027 | 0.027 | 0.020 | 0.020 0.020 0.011|0.011 | 0.011
Ve 32 32 32 32 29 29 29 29 26 26 10 48 | 48 48 48 | 48 48 43 43 43

fz 0.003 | 0.003 | 0.003 | 0.003 | 0.003 | 0.003 | 0.003  0.003 | 0.002  0.002 | 0.002 | 0.005  0.005  0.005 | 0.005 | 0.005 | 0.005  0.004 0.004 | 0.004
RPM | 5081850818 50818 |50818|45900|45900 45900 45900 40983|40654 15245 51365 51365 51365 51365 5136551365 45900 45900 45900
FEED | 305 | 305 | 305 | 305 | 275 | 275 | 275 | 275 | 164 | 163 | 61 | 514 | 514 | 514 | 514 | 514 | 514 | 367 | 367 | 367

Ap 00180018 | 0.013 | 0.013 | 0.007 | 0.007 | 0.005 | 0.005 | 0.005 | 0.003 | 0.001  0.027 0.027 | 0.027 | 0.020  0.020 0.020 0.011 | 0.011 |0.011
Ve 30 30 30 30 27 27 27 27 24 24 9 46 | 46 | 46 46 | 46 46 4 4 41

fz 0.003 | 0.003 | 0.003 | 0.003 | 0.003 | 0.003 | 0.003 | 0.003 | 0.002 | 0.002 | 0.002 | 0.004 | 0.004 | 0.004 | 0.004 | 0.004 | 0.004 | 0.004 | 0.004 | 0.004
RPM | 48277 48277 48277 |48277| 43605 | 43605 | 43605 | 43605 | 38934| 38621 14483 48797 48797 48797 48797 48797 |48797 43605 43605 | 43605
FEED | 259 | 259 | 259 | 259 | 234 | 234 | 234 | 234 | 139 | 139 | 52 | 437 | 437 | 437 | 437 | 437 | 437 | 312 | 312 | 312

Ap | 0014 0.014|0.010 | 0.010 | 0.005 | 0.005 | 0.004 | 0.004 | 0.004 | 0.002 | 0.001 | 0.021 | 0.021 | 0.021 | 0.015 | 0.015 | 0.015 | 0.008 | 0.008 | 0.008
Vc 32 32 32 32 29 29 29 29 26 26 10 48 | 48 48 48 | 48 48 43 43 43

fz 0.003 | 0.003 | 0.003 | 0.003 | 0.003 | 0.003 | 0.003  0.003 | 0.002  0.002 | 0.002 | 0.005  0.005  0.005 | 0.005 | 0.005 | 0.005 | 0.004 0.004 | 0.004
RPM | 5081850818 50818 50818|45900|45900 45900 45900 40983|40654 15245 51365 51365 51365 51365 5136551365 45900 45900 45900
FEED | 305 | 305 | 305 | 305 | 275 | 275 | 275 | 275 | 164 | 163 | 61 | 514 | 514 | 514 | 514 | 514 | 514 | 367 | 367 | 367

Ap 00180018 | 0.013 | 0.013 | 0.007 | 0.007 | 0.005 | 0.005 | 0.005 | 0.003 | 0.001  0.027 0.027  0.027 | 0.020  0.020 0.020 0.011 | 0.011 |0.011
Ve 30 30 30 30 27 27 27 27 24 24 9 46 | 46 | 46 46 | 46 46 4 4 4

fz 0.003 | 0.003 | 0.003 | 0.003 | 0.003 | 0.003 | 0.003 | 0.003 | 0.002 | 0.002 | 0.002 | 0.004 | 0.004 | 0.004 | 0.004 | 0.004 | 0.004 | 0.004 A 0.004 | 0.004
RPM | 48277 48277 48277 |48277 | 43605 | 43605 | 43605 | 43605 | 38934| 38621 14483 48797 48797 48797 48797 48797 |48797 |43605 43605 | 43605
FEED | 259 | 259 | 259 | 259 | 234 | 234 | 234 | 234 | 139 | 139 | 52 | 437 | 437 | 437 | 437 | 437 | 437 | 312 | 312 | 312

Ap 0014|0014 | 0.010 0.010 | 0.005 | 0.005|0.004 | 0.004  0.004 | 0.002 | 0.001  0.021 | 0.021 0.0210.015 0015 0.015 0.008  0.008 | 0.008
Vc 27 27 27 27 24 24 24 24 21 21 8 40 | 40 | 40 40 | 40 40 36 36 36

fz 0.003 | 0.003 | 0.003 | 0.003 | 0.003 | 0.003 | 0.003 | 0.003 | 0.002 | 0.002 | 0.002 | 0.004 | 0.004 | 0.004 | 0.004 | 0.004 0.004 | 0.003  0.003 | 0.003
RPM 4217942179 42179 42179 38097 38097 | 38097 38097 34016 33743 | 12653 42633 | 42633 42633 42633 42633 4263338097 3809738097
FEED | 214 | 214 | 214 | 214 | 193 | 193 | 193 | 193 | 115 | 114 | 43 | 360 | 360 | 360 | 360 | 360 = 360 | 257 | 257 | 257

Ap | 0.0100.010 | 0.007  0.007 | 0.004 | 0.004 | 0.003 | 0.003  0.003 | 0.002  0.001 0.015 | 0.015 0.015 0.011 0.011 0.011 0.006 0.006 | 0.006
Ve 27 27 27 27 24 24 24 24 21 21 8 40 | 40 40 40 | 40 40 36 36 36

fz 0.003 | 0.003 | 0.003 | 0.003 | 0.003 | 0.003 | 0.003 | 0.003 | 0.002 | 0.002 | 0.002 | 0.004 | 0.004 | 0.004 | 0.004 | 0.004 | 0.004 | 0.003 | 0.003 | 0.003
RPM 4217942179 42179 |42179| 38097 | 38097 | 38097 | 38097 | 34016 | 33743 | 12653 | 42633 | 42633 | 42633 42633 | 42633 |42633 38097 3809738097
FEED | 214 | 214 | 214 | 214 | 193 | 193 | 193 | 193 | 115 | 114 | 43 | 360 | 360 | 360 | 360 | 360 | 360 | 257 | 257 | 257

Ap | 0.010|0.010 | 0.007 | 0.007 | 0.004 | 0.004 | 0.003 | 0.003 | 0.003 | 0.002 | 0.001 | 0.015| 0015 0.015|0.0110.011 0.011 0.006  0.006 | 0.006
Ve 30 30 30 30 27 27 27 27 24 24 9 46 | 46 | 46 46 | 46 46 4 41 41

fz 0.003 | 0.003 | 0.003 | 0.003 | 0.003 | 0.003 | 0.003 | 0.003 | 0.002 | 0.002 | 0.002 | 0.004 | 0.004 | 0.004 | 0.004 | 0.004 | 0.004 | 0.004 A 0.004 | 0.004
RPM | 48277 48277 48277 |48277| 43605 | 43605 | 43605 | 43605 | 38934|38621 14483 48797 48797 48797 48797 48797 |48797 |43605 43605 | 43605
FEED | 259 | 259 | 259 | 259 | 234 | 234 | 234 | 234 | 139 | 139 | 52 | 437 | 437 | 437 | 437 | 437 | 437 | 312 | 312 | 312

Ap | 0014 0.014|0.010 | 0.010 | 0.005 | 0.005 | 0.004 | 0.004 | 0.004 | 0.002 | 0.001 | 0.021 | 0.021 | 0.021 | 0.015 | 0.015 | 0.015 | 0.008 | 0.008 | 0.008
Vc 27 27 27 27 24 24 24 24 21 21 8 40 | 40 | 40 40 | 40 40 36 36 36

fz 0.003 | 0.003 | 0.003 | 0.003 | 0.003 | 0.003 | 0.003  0.003 | 0.002 | 0.002 | 0.002 | 0.004  0.004  0.004 | 0.004 | 0.004 | 0.004  0.003  0.003 | 0.003
RPM 4217942179 42179 |42179| 38097 | 38097 | 38097 | 38097 | 34016 | 33743 | 12653 | 42633 | 42633 42633 42633 42633 | 42633 38097 3809738097
FEED | 214 | 214 | 214 | 214 | 193 | 193 | 193 | 193 | 115 | 114 | 43 | 360 | 360 | 360 | 360 | 360 = 360 | 257 | 257 | 257

Ap 0010 0.010 | 0.007  0.007 | 0.004 | 0.004 | 0.003 | 0.003 | 0.003 | 0.002  0.001 0.015| 0015 0.015 0.011 0.011 0.011 0.006 0.006 | 0.006
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RECOMMENDED CUTTING CONDITIONS

HPKA45, HPK46, HPKA47 scres Ap

2 FLUTE BALL NOSE for RIB PROCESSING

7

Ve =m/min. fz=mm/tooth ~ Ap=mm
RPM =rev./min. FEED =mm/min. LBS = Length Below Shank
ol Diameter (@)
150 | 3355 |meter] 03 | 03 | ~ | 04 [ 04 [04 ] 04[04]04]04] | 04 [ 04 [04 ] 04 ] 05 |
----m-----n-n 12
Ve 43 39 15 47 56 56

fz 0.004 0.004 0.004 0.004 0.003 0.003 0.006 0.006 0.006 0.006 0.006 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.004 0.010 0.010 0.010
51 RPM 4590045900 41529 41529 30600 | 15409 4262142621 42622 42622 42622 |37704 3770437704 37704 33606 33606 33606 | 25409 35409 35409 35409
FEED | 367 | 367 | 332 | 332 | 184 92 | 511 | 511 | 511 | 511 | 511 | 377 | 377 | 377 | 377 | 336 | 336 | 336 | 203 | 708 | 708 708
Ap | 0.008 | 0.008 0.008 | 0.005 | 0.003  0.002 | 0.036 0.036 | 0.036  0.026 | 0.026 0.014|0.014|0.010 0.010|0.010 0.010 | 0.006 | 0.004 | 0.045  0.045 | 0.045
Ve 43 | 43 39 0 39 | 29 15 | 54 | 54 | 54 | 54 | 54 | 47 | 47 | 47 | 47 | 42 | 42 | 42 | 32 | 56 | 56 | 56
fz 0.004 | 0.004 | 0.004 | 0.004 | 0.003 | 0.003 | 0.006  0.006 | 0.006 | 0.006 | 0.006 | 0.005 0.005 | 0.005 | 0.005 | 0.005 | 0.005 | 0.005 | 0.004 | 0.010 0.010 0.010
RPM 145900 45900 41529 4152930600 15409 42621|42621 42622 42622 42622 37704 37704 37704 37704 3360633606 33606 25409 35409 35409 35409
FEED | 367 | 367 | 332 | 332 | 184 | 92 | 511 | 511 | 511 | 511 | 511 | 377 | 377 | 377 | 377 | 336 | 336 | 336 A 203 | 708 | 708 | 708
Ap | 0.008 | 0.008 0.008 | 0.005 | 0.003 0.002  0.036 0.036 0.036 0.026 | 0.026 0.014 0.014|0.010 0.010|0.010 0.010 | 0.006  0.004 | 0.045 0.045 | 0.045
Vc 4 4 37 37 | 27 14 | 51 51 51 51 51 45 | 45 | 45 | 45 | 40 | 40 | 40 | 30 | 53 53 53
fz 0.004 | 0.004 | 0.004 | 0.004 | 0.003 | 0.003 | 0.005 | 0.005 | 0.005 | 0.005 | 0.005 | 0.004 | 0.004 | 0.004 | 0.004 | 0.004 | 0.004 | 0.004 | 0.004 | 0.009 | 0.009 | 0.009
RPM 43605 | 43605 39453 |39453|29070| 1463940490 | 40490 |40491|40491|40491 3581935819 35819 3581931926 31926 31926 24139 33639 33639 33639
FEED | 312 | 312 | 282 | 282 | 156 = 78 | 434 | 434 | 434 | 434 | 434 | 320 | 320 | 320 | 320 | 286 286 | 286 | 173 | 602 | 602 @602
Ap | 0.006 | 0.006 | 0.006 | 0.004 | 0.002  0.001 0.028 0.028 | 0.028 | 0.020 0.020 0.011|0.011 | 0.008 | 0.008 0.008 | 0.008 | 0.005 | 0.003 | 0.035 | 0.035 | 0.035

Ve 43 | 43 | 39 | 39 | 29 15 | 54 | 54 | 54 | 54 | 54 | 47 | 47 | 47 | 47 | 42 | 42 | 42 | 32 | 56 56 | 56
fz 0.004 | 0.004 | 0.004 | 0.004 | 0.003 | 0.003 | 0.006 | 0.006 | 0.006 | 0.006 | 0.006 | 0.005  0.005 | 0.005 0.005 | 0.005  0.005  0.005 0.004  0.010 0.010 | 0.010
1.1

RPM 145900 45900 41529 4152930600 15409 42621|42621 42622 42622 42622 37704 37704 37704 37704 3360633606 33606 25409 35409 35409 35409
FEED | 367 | 367 | 332 | 332 | 184 | 92 | 511 | 511 | 511 | 511 | 511 | 377 | 377 | 377 | 377 | 336 | 336 | 336 A 203 | 708 | 708 | 708
Ap | 0.008 | 0.008 0.008 | 0.005 | 0.003  0.002  0.036 0.036 0.036 0.026 |0.026 0.014|0.014|0.010 0.010|0.010 0.010 | 0.006 | 0.004 | 0.045 0.045 | 0.045
Vc 4 4 37 37 | 27 14 | 51 51 51 51 51 45 | 45 | 45 | 45 | 40 | 40 | 40 | 30 | 53 53 53
fz 0.004 | 0.004 | 0.004 | 0.004 | 0.003 | 0.003 | 0.005 | 0.005 | 0.005 | 0.005 | 0.005 | 0.004 | 0.004 | 0.004 | 0.004 | 0.004 | 0.004 | 0.004 | 0.004 | 0.009 | 0.009 | 0.009
RPM 43605 43605 39453 3945329070 14639 |40490| 40490 40491 40491 40491 35819135819 |35819 35819 31926|31926 31926| 24139 33639 33639 33639
FEED | 312 | 312 | 282 | 282 | 156 = 78 | 434 | 434 | 434 | 434 | 434 | 320 | 320 | 320 | 320 | 286 @ 286 | 286 | 173 | 602 | 602 @602
Ap | 0.006 | 0.006 | 0.006 | 0.004 | 0.002  0.001 0.028 0.028 | 0.028 | 0.020 0.020 0.011|0.011 | 0.008 | 0.008 0.008 | 0.008 | 0.005 | 0.003 | 0.035 | 0.035 | 0.035
Ve 36 | 36 | 32 | 32 | 24 | 12 | 44 | 44 | 44 | 44 | 44 | 39 | 39 | 39 | 39 | 35 | 35 35 | 27 | 46 | 46 | 46
fz 0.003 | 0.003 | 0.003 | 0.003 | 0.003 | 0.003 | 0.005  0.005 | 0.005 | 0.005 | 0.005 | 0.004 | 0.004 | 0.004 | 0.004 | 0.004 | 0.004 | 0.004 | 0.003 | 0.008  0.008 | 0.008
RPM | 38097 38097 | 34469 |34469| 25398 | 12789 |35375 | 35375 |35376| 35376 | 35376 3129431294 31294 31294 | 27893 27893 | 27893 | 21089 29389 29389 29389
FEED | 257 | 257 | 232 | 232 | 129 64 | 358 | 358 | 358 | 358 | 358 | 264 | 264 | 264 | 264 | 235 235 | 235 | 142 | 496 | 496 @ 496
Ap | 0.004 | 0.004 0.004 | 0.003 | 0.002 0.001  0.020 0.020 |0.020 0.015 | 0.015 0.008 | 0.008 | 0.006 0.006 | 0.006 0.006 | 0.003 | 0.002 | 0.025 0.025 | 0.025
Vc 36 | 36 | 32 | 32 24 12 | 44 | 44 | 44 | 44 | 44 | 39 | 39 | 39 | 39 | 35 | 35 35 | 27 | 46 | 46 | 46
fz 0.003 | 0.003 | 0.003 | 0.003 | 0.003 | 0.003 | 0.005 | 0.005 | 0.005 | 0.005 | 0.005 | 0.004 | 0.004 | 0.004 | 0.004 | 0.004 | 0.004 | 0.004 | 0.003 | 0.008 | 0.008 | 0.008
RPM 38097 38097 | 34469 3446925398 12789 |35375|35375 35376 3537635376 3129431294 31294 31294 27893|27893 2789321089 29389 29389 29389
FEED | 257 | 257 | 232 | 232 | 129 | 64 | 358 | 358 | 358 | 358 | 358 | 264 | 264 | 264 = 264 | 235 | 235 | 235 142 | 496 | 496 | 496
Ap | 0.004 | 0.004 0.004 | 0.003 | 0.002 0.001  0.020 0.020 | 0.020 0.015 | 0.015 0.008 | 0.008 | 0.006 0.006 | 0.006 0.006 | 0.003 | 0.002 | 0.025 0.025 | 0.025
Ve 4 4 37 37 | 27 14 | 51 51 51 51 51 45 | 45 | 45 | 45 | 40 | 40 | 40 | 30 | 53 53 53
fz 0.004 | 0.004 | 0.004 | 0.004 | 0.003 | 0.003 | 0.005 | 0.005 | 0.005 | 0.005 | 0.005 | 0.004 | 0.004 | 0.004 | 0.004 | 0.004 | 0.004 | 0.004 | 0.004 | 0.009 | 0.009 | 0.009
RPM 43605 | 43605 39453 |39453| 29070 | 1463940490 | 40490 | 40491|40491|40491 3581935819 35819 3581931926 31926 31926 24139 33639 33639 33639
FEED | 312 | 312 | 282 | 282 | 156 = 78 | 434 | 434 | 434 | 434 | 434 | 320 | 320 | 320 | 320 | 286 | 286 | 286 | 173 | 602 | 602 @602
Ap | 0.006 | 0.006 | 0.006 | 0.004 | 0.002  0.001 0.028 0.028 | 0.028 | 0.020 0.020 0.011|0.011 | 0.008 | 0.008 0.008 | 0.008 | 0.005 | 0.003 | 0.035 | 0.035 | 0.035
Vc 36 | 36 | 32 | 32 | 24 | 12 | 4 | 44 | 44 | 44 | 4 | 39 | 39 | 39 | 39 | 35 | 35 35 | 27 | 46 | 46 | 46
fz 0.003 | 0.003 | 0.003 | 0.003 | 0.003 | 0.003 | 0.005 | 0.005 | 0.005 | 0.005 | 0.005 | 0.004 | 0.004 | 0.004 0.004 | 0.004 0.004 | 0.004 0.003 | 0.008 0.008 | 0.008
RPM 38097 38097 34469 34469 25398 12789 35375|35375 35376 35376 35376 31294131294 31294 31294 27893|27893 27893 21089 29389 29389 29389
FEED | 257 | 257 | 232 | 232 | 129 | 64 | 358 | 358 | 358 | 358 | 358 | 264 | 264 | 264 | 264 235 | 235 | 235 | 142 | 496 | 496 | 496
Ap | 0.004 | 0.004 0.004 | 0.003 | 0.002 0.001 | 0.020 0.020 | 0.020  0.015 | 0.015 0.008 | 0.008 | 0.006 0.006 | 0.006 0.006 | 0.003 | 0.002 | 0.025  0.025 | 0.025
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-~
. I/G RECOMMENDED CUTTING CONDITIONS RECOMMENDED CUTTING CONDITIONS

HPK45, HPK46, HPKA47 scres HPK45, HPK46, HPKA47 sres

2 FLUTE BALL NOSE for RIB PROCESSING Vemmmn  f=mmieh  Ap=mm 2 FLUTE BALL NOSE for RIB PROCESSING Vemmmn  femmioh  Ap=mm

RPM =rev./min. FEED =mm/min. LBS = Length Below Shank RPM =rev./min. FEED =mm/min. LBS = Length Below Shank

Diameter (@) Para- Diameter (@)

- Damee®
meter] 06 | 06 [ 06 [ 06 | 06 [ 07 [ 07 07 07 ] 08|08 |08 |08 |08 |08 |o0s[08[o08[09][09][09]o09]

--- | 05 [ 06 [ 06 [ 06[06]06]06]06]06]06]06]06]| 0 | 35
-nnn----n -nn--nn----n-nm--nn
Ve | 56 | 56 | 49 | 49 | 49

fz 0.010 | 0.010 | 0.009 | 0.009 | 0.009 0.009 0.009 0.008 0.008 0.007 0.007 0.015 0.015 0.015 0.015 0.015 0.013 0.013 0.013 0.013 0.013 0.013
RPM 3540935409 31474 31474| 3147431475 3147428196 | 28196| 20983 | 20983 | 34972 |34972 |34972| 3497234972 31693 | 31693 | 31693 31693 31693 | 31693
FEED | 708 | 708 | 567 | 567 | 567 | 567 | 567 | 451 | 451 | 294 | 294 | 1049 | 1049 | 1049 | 1049 | 1049 824 | 824 | 824 | 824 | 824 824
Ap 00330033 0018 0.018|0.018 0.013|0.013 0013 0013 0.008 | 0.005 | 0.054 | 0.054|0.039 0.039|0.039 0.021 00210021 0015 00150015
\s 56 | 56 | 49 | 49 | 49 | 49 | 49 | 44 | 44 | 33 33 | 66 66 66 66 66 60 60 | 60 | 60 | 60 | 60
fz 0.010 | 0.010 | 0.009 | 0.009 | 0.009 | 0.009 | 0.009  0.008  0.008 | 0.007 | 0.007 0.015 0.015|0.015|0.015 | 0.015|0.013|0.013|0.013 | 0.013 | 0.013 | 0.013
RPM | 35409 35409 31474 3147431474 31475 31474|28196 28196 20983 20983 34972 3497234972 34972 34972|31693 3169331693 31693 31693 31693
FEED | 708 | 708 | 567 | 567 | 567 | 567 | 567 | 451 | 451 | 294 | 294 | 1049 | 1049 | 1049 | 1049 1049 | 824 | 824 824 | 824 | 824 | 824
Ap 00330033 0018 0018 0.018 0.013 00130013 | 0.013 | 0.008 | 0.005 0.054 | 0.054 | 0.039 | 0.039 | 0.039 | 0.021|0.021|0.021 0.0150.015 0.015

\s 53 53 | 47 | 47 | 47 47 | 47 | &2 | &2 | A 31 63 | 63 | 63 | 63 | 63 57 | 57 | 57 | 57 | 57 | 57
fz 0.009 | 0.009 | 0.008 | 0.008 | 0.008 | 0.008 | 0.008 0.007 | 0.007 | 0.006 | 0.006 0.013|0.013|0.013|0.0130.013/0.012|0.012|0.012| 0012|0012 0012

fz 0.012 0.012 0,012 0.010 0.010 0,017 0.015 0.015 0.013 0.018 0.018 0.018 0.016 0.016 0.016 0.016 0.014 0.014 0.019 0.019 0.019 0.019
51 RPM | 28415/ 2841428415 21311 2131135128 3184931849 28102 | 35245 3524535245 3155631556 | 31556 31556 | 28278 | 28278 30236 | 30236 | 30236 | 30236
FEED | 682 | 682 | 682 | 426 | 426 1194 | 955 | 955 | 731 | 1269 1269 | 1269 | 1010 | 1010 | 1010 | 1010 | 792 | 792 | 1149 | 1149 | 1149 | 1149
Ap 0015 0.009 0.009 | 0.006 | 0.006 0.063 | 0.025 0.018 0018 0072 | 0.052 0.052 | 0.028|0.028 0.020|0.020 0.020 | 0.012 0.081  0.059 0.0320.023
Ve 54 | 54 | 54 | 40 | 40 |77 |70 | 70 | 62 | 89 | 8 | 8 | 79 79 | 79 79 7 71 8 | 8 | 8 | 8
fz 0.0120.012 1 0.012 | 0.010 | 0.010 | 0.017 | 0.015  0.015 | 0.013 | 0.018 | 0.018 | 0.018 | 0.016 | 0.016 | 0.016 | 0.016 | 0.014 | 0.014 | 0.019 | 0.019 | 0.019 | 0.019
RPM 2841528414 28415 2131121311 35128 31849|31849 28102 35245 35245 3524531556 31556 31556 31556|28278 28278 30236 30236 30236 30236
FEED | 682 | 682 | 682 | 426 | 426 | 1194 | 955 | 955 | 731 | 1269 | 1269 | 1269 | 1010 | 1010 A 1010 | 1010 | 792 | 792 | 1149 1149 | 1149 | 1149
Ap | 0.015|0.009 | 0.009 0.006  0.006 0063 0025 0018 0.018 0.072 0,052 0.052 0.028 0.028 0.020 0.020  0.020|0.012 0.081  0.059 0032|0023
Vc 51 51 51 38 | 38 | 73 | 67 | 67 59 | 8 | 84 | 84 | 75 75 75 75 | 68 | 68 | 81 81 81 81
fz 0.011/0.011 1 0.011 1 0.009 | 0.009 | 0.015 | 0.013  0.0130.012 | 0.016 | 0.016 | 0.016 | 0.014 | 0.014 | 0.014 | 0.014 | 0.013 | 0.013 | 0.017 | 0.017 | 0.017 | 0.017
RPM | 2699426993 | 26994 | 20245 | 20245 | 33372 {30257 | 30257 | 26697 | 33483 | 33483 | 33483 | 29978 | 29978 | 29978 | 29978 | 26864 | 26864 | 28724 28724 2872428724
FEED | 580 | 580 | 580 | 362 | 362 1015 | 812 | 812 | 621 | 1079 | 1079 | 1079 | 859 | 859 | 859 | 859 | 673 | 673 | 977 | 977 | 977 | 977
Ap |0.025|0.025 0014|0014 0014|0010 |0.010 0010 0.010 0.006 0.004 0.042 | 0.042 | 0.030 0.030 0.030 | 0.016 | 0.016 | 0.016 0.012]0.012|0.012 Ap | 0.0120.007 | 0007 | 0.005 | 0.005 | 0.049 0.019  0.014 | 0.014 0.056 0.041 0.041 0.0220.022  0.016 0.016]0.016|0.009 | 0.063 | 0.046 | 0.025| 0.018

\'d 56 | 56 | 49 | 49 | 49 | 49 | 49 | 44 | 44 | 33 33 | 66 66 | 66 66 66 60 60 | 60 | 60 | 60 | 60 Vc 54 | 54 | 54 | 40 | 40 |77 | 70 | 70 | 62 | 89 | 8 | 8 | 79 79 | 79 79 7 71 8 | 8 | 8 | 8
1.1

RPM | 3363933639 2990029900 29900 29901 29900 | 26786 | 26786 19934 | 19934 33223 3322333223 33223 33223|30108 3010830108 30108 30108 30108
FEED | 602 | 602 | 482 | 482 | 482 | 482 | 482 | 383 | 383 | 250 | 250 | 892 | 892 | 892 | 892 | 892 | 700 | 700 | 700 | 700 | 700 A 700

fz 0.010 | 0.010 | 0.009 | 0.009 | 0.009 | 0.009 | 0.009 | 0.008 0.008 | 0.007 | 0.007 | 0.015 | 0.015|0.015 0.015|0.015 0.013 0013 0013 0013 0013 |0.013 fz 0.0120.012 1 0.012 |/ 0.010 | 0.010 | 0.017 | 0.015 | 0.015 | 0.013 | 0.018 | 0.018 | 0.018 | 0.016 | 0.016 | 0.016 | 0.016 | 0.014 | 0.014 | 0.019 | 0.019 | 0.019 | 0.019
NS RPM 3540935409 31474 |31474| 31474 31475 3147428196 28196 20983 | 20983 | 34972 | 34972|34972 3497234972 31693 31693 | 31693 31693 31693 31693 RPM 2841528414 28415 2131121311 35128 31849|31849 28102 35245 35245 3524531556 31556 31556 31556|28278 28278 30236 30236 30236 30236
FEED | 708 | 708 | 567 | 567 | 567 | 567 | 567 | 451 | 451 | 294 | 294 | 1049 | 1049 | 1049 | 1049 1049 | 824 | 824 824 | 824 | 824 | 824 FEED | 682 | 682 | 682 | 426 | 426 | 1194 | 955 | 955 | 731 | 1269 | 1269 | 1269 | 1010 | 1010 A 1010 | 1010 | 792 | 792 | 1149 | 1149 | 1149 | 1149
Ap 00330033 0018 0018|0.018 0.013|0.013 0013 0013 0.008 | 0.005  0.054 | 0.054|0.039 0.039|0.039 0.021 0021 0021 0015 0015 0.015 Ap | 0.0150.009 0.009 | 0.006 | 0.006 0.063  0.025 0.018 0018 0.072 | 0.052 0.052 | 0.028 | 0.028 0.020 | 0.020 0.020 | 0.012  0.081  0.059 0.032 | 0.023
Ve 53 53 | 47 | 47 | 47 | 47 | 47 | 42 | &2 | 3 31 63 | 63 | 63 | 63 | 63 57 | 57 | 57 | 57 | 57 | 57 Vc 51 51 51 38 | 38 | 73 | 67 | 67 59 | 8 | 84 | 84 | 75 75 75 75 68 68 | 81 81 81 81
fz 0.009 | 0.009 | 0.008 | 0.008 | 0.008 | 0.008 | 0.008 0.007 | 0.007 | 0.006 | 0.006 0.013|0.013|0.013|0.013 | 0.013/0.012|0.012|0.012|0.012|0.012 0012 fz 0.011/0.011 1 0.011 1 0.009 | 0.009 | 0.015 | 0.013  0.0130.012 | 0.016 | 0.016 | 0.016 | 0.014 | 0.014 | 0.014 | 0.014 | 0.013 | 0.013 | 0.017 | 0.017 | 0.017 | 0.017
(N[VA RPM 3363933639 29900 29900|29900 29901 29900 26786 26786 1993419934 33223 3322333223 33223 33223 30108 30108|30108 30108 30108 30108 RPM 126994 | 26993 | 26994 | 20245 | 20245 3337230257 30257 | 26697 33483 | 33483 | 3348329978 29978 | 29978 29978 | 26864 26864 28724 28724 2872428724
FEED | 602 | 602 | 482 | 482 | 482 | 482 | 482 | 383 | 383 | 250 | 250 | 892 | 892 | 892 | 892 | 892 | 700 | 700 | 700 | 700 | 700 A 700 FEED | 580 | 580 | 580 | 362 | 362 1015 | 812 | 812 | 621 | 1079 | 1079 | 1079 | 859 | 859 | 859 | 859 | 673 | 673 | 977 | 977 | 977 | 977
Ap 00250025 0014 0014 |0.014 0.010 0.0100.010 | 0.010 | 0.006 | 0.004  0.042|0.042 | 0.030 | 0.030  0.030  0.016|0.016|0.016 0.012|0.012 0012 Ap 0012 0.007 | 0.007 | 0.005 | 0.005 0.049 0019 0.014 | 0.014 0.056 0.041 0.041 0.022 | 0.022 0016 0016|0016 |0.009 | 0.063 | 0.046 |0.025|0.018
\'d 46 | 46 | 4 4 4 4 4 37 | 37 | 27 | 27 | 55 | 55 55 | 55 | 55 50 | 50 | 50 | 50 | 50 | 50 Ve 44 | 44 | 44 | 33 | 33 | 64 | 58 | 58 | 51 74 | 74 | 74 | 66 | 66 | 66 | 66 | 59 | 59 | 71 n 71 71
fz 0.008 | 0.008 | 0.008 0.008 | 0.008 | 0.008  0.008  0.007 | 0.007 | 0.006 | 0.006 0.0130.013|0.013 | 0.013  0.0130.011|0.011|0.011 0011|0011 0.011 fz 0.010 | 0.010 | 0.010 | 0.008 | 0.008 | 0.014 | 0.013 | 0.013 | 0.011 | 0.015 | 0.015 | 0.015 | 0.014 | 0.014 | 0.014 | 0.014 | 0.012 | 0.012 | 0.016 | 0.016 | 0.016 | 0.016
RPM 2938929389 26123 26123|26123 2612426123 | 23403 | 23403 | 17416 | 17416 | 29027 | 29027 | 29027 | 29027 | 29027 | 26305 | 26305 | 26305 26305 26305 | 26305 RPM | 2358423584 23584 | 17688 | 17688 | 29156 | 26435 | 26435 |23325| 29253 | 29253 | 29253 2619126191 26191 | 26191 23471 2347125096 25096 25096 | 25096
FEED | 496 | 496 | 397 | 397 | 397 | 397 | 397 | 316 | 316 | 206 = 206 | 734 | 734 | 734 | 734 | 734 | 577 | 577 | 577 | 577 | 577 | 577 FEED | 477 | 477 | 477 | 298 | 298 836 | 669 | 669 | 512 | 888 | 883 | 888 | 707 | 707 | 707 | 707 @ 554 | 554 | 804 | 804 | 804 804
Ap |0.018/0.018 0.010|0.010 0.010 0.007 | 0.007 | 0.007 | 0.007 | 0.004 | 0.003 0.030 | 0.030 0.022 0.022  0.022 0.012 | 0.012 | 0.012|0.008 0.008 | 0.008 Ap | 0.008 | 0.005 0.005 | 0.003 | 0.003 0.035 0.014 0.010  0.010 0.040 | 0.029 0.029 | 0.016|0.016 0.011|0.011 0011 0.007 | 0.045  0.033 0.018 | 0.013
Ve 46 | 46 | 4 4 41 4 4 37 | 37 | 27 | 27 | 55 | 55 55 | 55 55 50 | 50 | 50 | 50 | 50 | 50 Vc 4 | 44 | 44 | 33 | 33 | 64 | 58 | 58 | 51 74 74 | 74 | 66 | 66 66 | 66 | 59 | 59 | 71 7 71 Al
fz 0.008 | 0.008 | 0.008  0.008 | 0.008 | 0.008 H0.008  0.007 | 0.007 | 0.006 | 0.006 0.013]0.013|0.013|0.0130.0130.011|0011|0011 0011|0011 0.011 fz 0.010 | 0.010 | 0.010 | 0.008 | 0.008 | 0.014 | 0.013 | 0.013 | 0.011 | 0.015 | 0.015 | 0.015 | 0.014 | 0.014 | 0.014 | 0.014 | 0.012 | 0.012 | 0.016 | 0.016 | 0.016 | 0.016
RPM 2938929389 2612326123 2612326124 26123|23403 | 23403 | 17416 | 17416 29027 | 29027 | 29027 | 29027 | 29027 | 26305 26305 | 26305 | 26305 26305 | 26305 RPM 2358423584 23584 17688 | 17688 29156 | 26435| 26435 23325 2925329253 29253 2619126191 26191 26191| 23471 2347125096 | 25096 | 25096 | 25096
FEED | 496 | 496 | 397 | 397 | 397 | 397 | 397 | 316 | 316 | 206 | 206 | 734 | 734 | 734 | 734 | 734 | 577 | 577 | 577 | 577 | 577 | 577 FEED | 477 | 477 | 477 | 298 | 298 | 836 | 669 | 669 | 512 | 888 | 883 | 888 | 707 | 707 | 707 | 707 | 554 | 554 & 804 | 804 | 804 | 804
Ap |0.018|0.018 | 0.010|0.010  0.010|0.007 | 0.007 | 0.007 | 0.007 | 0.004 0.003 | 0.030 | 0.030 | 0.022  0.022  0.022|0.012 | 0.012 | 0.012 | 0.008 | 0.008 | 0.008 Ap | 0.008 | 0.005 | 0.005 | 0.003 | 0.003  0.035 0.014 0.010 | 0.010 0.040 0.029 0.029  0.016 0.016 0.011 0011|0011 |0.007 | 0.045 0.033 0018|0013
\s 53 53 | 47 | 47 | A7 47 | 47 | &2 | &2 | A 31 63 | 63 | 63 | 63 | 63 57 | 57 | 57 | 57 | 57 | 57 Vc 51 51 51 38 | 38 | 73 | 67 | 67 59 | 8 | 84 | 84 | 75 75 75 75 | 68 | 68 | 81 81 81 81
fz 0.009 | 0.009 | 0.008 | 0.008 | 0.008 | 0.008 A 0.008 0.007 | 0.007 | 0.006 | 0.006 0.013|0.013|0.013|0.0130.013/0.012|0.012|0.012| 0012|0012 0.012 fz 0.011/0.011 1 0.011 1 0.009 | 0.009 | 0.015 | 0.013  0.0130.012 | 0.016 | 0.016 | 0.016 | 0.014 | 0.014 | 0.014 | 0.014 | 0.013 | 0.013 | 0.017 | 0.017 | 0.017 | 0.017
RPM 3363933639 29900 29900| 29900 | 29901 | 29900 | 26786 | 26786| 19934 | 19934 | 33223 133223 |33223| 33223 33223 3010830108 30108 30108 30108 30108 RPM | 2699426993 | 26994 | 20245 | 20245 | 33372 {30257 | 30257 | 26697 | 33483 | 33483 | 33483 | 29978 | 29978 | 29978 | 29978 | 26864 | 26864 | 28724 28724 2872428724
FEED | 602 | 602 | 482 | 482 | 482 | 482 | 482 | 383 | 383 | 250 | 250 | 892 | 892 | 892 | 892 | 892 | 700 | 700 | 700 | 700 | 700 A 700 FEED | 580 | 580 | 580 | 362 | 362 1015 | 812 | 812 | 621 | 1079 | 1079 | 1079 | 859 | 859 | 859 | 859 | 673 | 673 | 977 | 977 | 977 | 977
Ap | 0.0250.025 0014 0014 |0.014 | 0.010 0.0100.010 | 0.010 | 0.006 | 0.004 | 0.042 | 0.042 | 0.030 | 0.030 | 0.030 | 0.016 | 0.016 | 0.016 | 0.012 | 0.012 | 0.012 Ap | 0.0120.007 | 0007 | 0.005 | 0.005 | 0.049 0.019 0.0140.014 0.056 0.041 0.041 0.0220.022  0.016 0.016]0.016|0.009 | 0.063 | 0.046 | 0.025| 0.018
\'d 46 | 46 | 4 4 4 4 4 37 | 37 | 27 | 27 | 55 | 55 55 | 55 | 55 50 | 50 | 50 | 50 | 50 | 50 Vc 44 | 44 | 44 | 33 | 33 | 64 | 58 | 58 | 51 74 74 | 74 | 66 | 66 66 | 66 | 59 | 59 | 71 71 71 71
fz 0.008 | 0.008 | 0.008 | 0.008 | 0.008 | 0.008 | 0.008 | 0.007 0.007 | 0.006 | 0.006 0.013 | 0.013|0.013 0.013|0.013 0011 0011 0011 0011 0011 0011 fz 0.010 | 0.010 | 0.010 | 0.008 | 0.008 | 0.014 | 0.013 | 0.013 | 0.011 | 0.015 | 0.015 | 0.015 | 0.014 | 0.014 | 0.014 | 0.014 | 0.012 | 0.012 | 0.016 | 0.016 | 0.016 | 0.016
RPM 2938929389 26123 26123 26123 26124 26123|23403 | 23403 17416 17416 29027 | 29027 | 29027 | 29027 | 29027 | 26305 26305 | 26305 | 26305 26305 | 26305 RPM 2358423584 23584 17688 | 17688 29156 26435| 26435 23325 29253129253 29253126191 26191 26191 26191|23471 2347125096 25096 25096 25096
FEED | 496 | 496 | 397 | 397 | 397 | 397 | 397 | 316 | 316 | 206 | 206 | 734 | 734 | 734 | 734 | 734 | 577 | 577 | 577 | 577 | 577 | 577 FEED | 477 | 477 | 477 | 298 | 298 | 836 | 669 | 669 | 512 | 888 | 883 | 888 | 707 | 707 | 707 | 707 | 554 | 554 & 804 @ 804 | 804 | 804
Ap 0018 0.018 0.010 0.010|0.010 0.007 | 0.007  0.007  0.007 | 0.004 | 0.003 | 0.030 | 0.030 | 0.022 0.022|0.022 0.012 0012 0.012 0.008  0.008 | 0.008 Ap | 0.008 | 0.005  0.005 | 0.003 | 0.003 0.035 0.014 0.010  0.010 0.040 | 0.029 0.029 | 0.016|0.016 0.011|0.011 0011 0.007 | 0.045  0.033 0.018 | 0.013
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. I/G RECOMMENDED CUTTING CONDITIONS RECOMMENDED CUTTING CONDITIONS

HPK45, HPK46, HPKA47 scres HPK45, HPK46, HPKA47 sres

2 FLUTE BALL NOSE for RIB PROCESSING Vemmmn  f=mmieh  Ap=mm 2 FLUTE BALL NOSE for RIB PROCESSING Vemmmn  femmioh  Ap=mm

RPM =rev./min. FEED =mm/min. LBS = Length Below Shank RPM =rev./min. FEED =mm/min. LBS = Length Below Shank

Para Diameter (@)
3%2'3 meter| 12 [ 12 | 12 [ 12 [ 12 [ 14 [ 1a ] 14 [ 15 [ 15 [ 15 [ 15 [ 15 [ 15 [ 15 [ 15 [ 15 [ 15 [ 15 [ 15 [15 [ 15 |
nmmnn--nn-m
116 | 116 | 116 | 116 | 116 | 104 | 104 | 104 | 104
fz 0.024 0.024 0,024 0.021 0.021 0,027 0.027 0.024 0.033 |/ 0.033 | 0.033 | 0.033 | 0.033 | 0.030 | 0.030 | 0.030 | 0.030 0.030 0.026 0.026 0.026 0.026
L3 RPM 2431624316 2431621584 1 21584| 19906 | 19906 | 17798 | 24699 | 24699 | 24699 | 24699 | 24699 | 22076 | 22076 | 22076 | 22076 | 22076 | 19672 | 19672 | 19672 | 19672
FEED | 1167 | 1167 | 1167 | 907 | 907 | 1075 | 1075 | 854 | 1630 | 1630 | 1630 | 1630 | 1630 | 1325 | 1325 | 1325 | 1325 | 1325 | 1023 | 1023 | 1023 | 1023
Ap | 0.042 0.030 | 0.030 | 0.030 | 0.018 | 0.049 | 0.035 | 0.035 | 0.135|0.135 | 0.135|0.135 | 0.098 | 0.053 | 0.053 | 0.053 | 0.038 | 0.038 | 0.038 | 0.038 | 0.023 | 0.023
Vc 92 92 92 81 81 88 88 78 116 | 116 | 116 | 116 | 116 | 104 | 104 | 104 | 104 | 104 | 93 93 93 93
fz 0.024 | 0.024 | 0.024 | 0.021 | 0.021 | 0.027 | 0.027 | 0.024 | 0.033 | 0.033 | 0.033 | 0.033 | 0.033 | 0.030 | 0.030 | 0.030 | 0.030 | 0.030 | 0.026 | 0.026 | 0.026 | 0.026
RPM 24316/ 24316 24316 2158421584 19906 | 19906 | 17798 | 24699 24699 | 24699 | 24699 | 24699 22076 22076 22076 22076 |22076 19672| 19672 19672 | 19672
FEED | 1167 | 1167 | 1167 | 907 | 907 | 1075 | 1075 | 854 | 1630 | 1630 | 1630 | 1630 | 1630 | 1325 | 1325 | 1325 | 1325 | 1325 | 1023 | 1023 | 1023 | 1023
Ap | 0.042 0030 | 0.030 | 0.030 | 0.018 0.049 0.035|0.035 0.135 0.135 0.135 0.135|0.098  0.053 | 0.053 | 0.053  0.038  0.038 | 0.038 0.038 | 0.023|0.023
Vc 87 87 87 77 77 83 83 74 01110 11T 1 99 99 99 99 99 88 88 88 88
fz 0.021 1 0.021 | 0.021 | 0.019 | 0.019 | 0.024 | 0.024 | 0.021 | 0.030 | 0.030 | 0.030 | 0.030 | 0.030 | 0.027 | 0.027 | 0.027 | 0.027 A 0.027 | 0.023 | 0.023 | 0.023 | 0.023
RPM 23100/ 2310023100 20505 20505 | 18911 1891116908 23464 | 23464 | 23464 23464 | 2346420972 20972| 2097220972 20972 | 18688 | 18688 | 18688 | 18688
FEED | 992 | 992 | 992 | 771 | 771 | 914 | 914 | 726 | 1386 | 1386 | 1386 | 1386 | 1386 | 1126 | 1126 | 1126 | 1126 | 1126 | 870 | 870 | 870 | 870
Ap | 0070 0.070  0.070 | 0.051 | 0.051 | 0.027 | 0.027 | 0.027 | 0.020 | 0.020 | 0.020 | 0.020 | 0.012 | 0.012 | 0.008 | 0.008 | 0.004 ' 0.004 | 0.004 | 0.084 | 0.061 | 0.061 Ap 0033 0.023 0.023 0.023|0.014 | 0.038 0.027|0.027 | 0.105 | 0.105 | 0.105 | 0.105 | 0.076 | 0.041 | 0.041 | 0.041 | 0.029 | 0.029 | 0.029 | 0.029 | 0.018 | 0.018

\'d 100 | 100 | 100 | 100 100 = 90 | 90 | 9 |, 9% 9% | 79 | 79 | 79 | 60 60 | 60 | 30 | 30 | 30 | 102 | 102 | 102 Vc 92 | 92 | 92 | 81 81 8 | 8 | 78 | 116 116 | 116 | 116 | 116 | 104 | 104 | 104 | 104 | 104 | 93 | 93 | 93 | 93
1.1

Para- Diameter (@)

[NNENN AN N NI T NI N NI T T T N B I N EER REREER
---n-nnm-n
Vc 100 | 100 | 100 | 100 | 100 79 079 79 102 | 102 | 102
fz 0.025 | 0.025 1 0.025 | 0.025 | 0.025 0.022 0.022 0.022 0.022 0.022 0.020 | 0.020 | 0.020 0.017 0.017 0.017 0.015 0.015 0.015 0.026 | 0.026 | 0.026
RPM 3180231802 31802 31802|31802| 28524 | 28524 | 28524 | 28524 | 28524 | 25245 | 2524525245 /19016| 19016 19016 9508 | 9508 | 9508 27048 2704827048
FEED | 1590 | 1590 | 1590 | 1590 | 1590 | 1255 | 1255 | 1255 | 1255 | 1255 | 1010 | 1010 | 1010 | 647 | 647 | 647 | 285 | 285 | 285 | 1407 | 1407 | 1407
Ap | 0.090 | 0.090 0.090 | 0.065 | 0.065 0.035|0.035 0.035 0.025 0.025 | 0.025  0.0250.015|0.015 0.010|0.010 0.005 0.005 | 0.005 0.108 | 0.078 | 0.078
\s 100 | 100 | 100 | 100 100 = 90 | 9 | % |, 9% 9% 79 | 79 | 79 | 60 60 | 60 | 30 | 30 | 30 | 102 | 102 | 102
fz 0.025 | 0.025 | 0.025 | 0.025 | 0.025 | 0.022 | 0.022 | 0.022 | 0.022 | 0.022 | 0.020 | 0.020 | 0.020 | 0.017 | 0.017 | 0.017 | 0.015 | 0.015 | 0.015 | 0.026 | 0.026 | 0.026
RPM 31802 31802 31802 3180231802 28524 28524|28524 28524 28524 25245 25245|25245/1901619016 19016| 9508 | 9508 | 9508 27048 27048 27048
FEED | 1590 | 1590 | 1590 | 1590 | 1590 | 1255 | 1255 | 1255 | 1255 | 1255 | 1010 | 1010 | 1010 | 647 | 647 @ 647 | 285 | 285 | 285 | 1407 | 1407 | 1407
Ap | 0.090 | 0.090  0.090 | 0.065  0.065 0.035 0.035 | 0.035 | 0.025 | 0.025|0.025 0.025|0.015 0.015 0.010 0.010  0.005 | 0.005 | 0.005 | 0.108 0.078 | 0.078

\s 95 9%5 | 9% | 9% 95 | 8 | 8 | 8 | 8 | 8 75 7575 57 | 57 | 57 | 28 28 | 28 | 97 | 97 | 97
fz 0.022 | 0.022 1 0.022 | 0.022 | 0.022 | 0.020 | 0.020 | 0.020 | 0.020 | 0.020 | 0.018 | 0.018 | 0.018 | 0.015 | 0.015 | 0.015 | 0.013 | 0.013 | 0.013 | 0.023 | 0.023 | 0.023

RPM 3021230212 30212 30212|30212|27098 | 27098 | 27098 | 27098 | 27098 | 23983 | 23983 | 23983 | 18065 | 18065 | 18065 9033 | 9033 | 9033 125696 25696 25696
FEED | 1352 | 1352 | 1352 | 1352 | 1352 | 1067 | 1067 | 1067 | 1067 | 1067 & 859 | 859 | 859 | 550 | 550 | 550 | 242 | 242 | 242 | 1196 | 1196 | 1196

fz 0.025 | 0.025 | 0.025 | 0.025 | 0.025 | 0.022 | 0.022 | 0.022 | 0.022 | 0.022 | 0.020 | 0.020 | 0.020 | 0.017 | 0.017 | 0.017 | 0.015 | 0.015 | 0.015 | 0.026 | 0.026 | 0.026 fz 0.024 | 0.024 | 0.024 | 0.021 | 0.021 | 0.027 | 0.027 | 0.024 | 0.033 | 0.033 | 0.033 | 0.033 | 0.033 | 0.030 | 0.030 | 0.030 | 0.030 | 0.030 | 0.026 | 0.026 0.026 | 0.026
(NS RPM 3180231802 31802 31802|31802 28524 28524 2852428524 2852425245 | 25245 |25245/19016 19016 19016 | 9508 | 9508 | 9508 |27048 27048 27048 RPM 2431624316 24316 2158421584 19906 19906 | 17798 24699 24699 24699 24699 24699 22076 22076 22076|22076 22076 19672 19672 19672 19672

FEED | 1590 | 1590 | 1590 | 1590 | 1590 | 1255 | 1255 | 1255 | 1255 | 1255 | 1010 | 1010 | 1010 | 647 | 647 @ 647 | 285 | 285 | 285 | 1407 | 1407 | 1407 FEED | 1167 | 1167 | 1167 | 907 | 907 | 1075 | 1075 | 854 | 1630 | 1630 | 1630 | 1630 | 1630 | 1325 1325 | 1325 | 1325 | 1325 | 1023 | 1023 | 1023 | 1023

Ap | 0.090 | 0.090 0.090 0.065 | 0.065 0.035|0.035 0.035 0.025 0.025 | 0.025  0.025 0.015|0.015 0.010|0.010 0.005 0.005  0.005 0.108 | 0.078 | 0.078 Ap | 0.0420.030 0.030|0.030|0.018 0.049 0.035 0035 0.135 0.135|0.135 0.135|0.098 | 0.053 0.053 | 0.053 0.038 | 0.038  0.038 | 0.038 0.023 | 0.023

Ve 95 95 | 9% | 9% 9 | 8 | 8 | 8 | 8 | 8 75 7575 57 | 57 | 57 | 28 28 | 28 | 97 | 97 | 97 Vc 8 8 | 8 | 77 | 77 | 8 | 8 | 74 [ 1M1 111 M1t 99 9 9 | 99 99 8 | 88 | 8 | 88

fz 0.022 1 0.022 1 0.022 | 0.022 | 0.022 | 0.020 | 0.020 | 0.020 | 0.020 | 0.020 | 0.018  0.018 | 0.018 | 0.015 | 0.015 | 0.015 | 0.013 | 0.013 | 0.013 | 0.023 | 0.023 | 0.023 fz 0.0210.021 1 0.021 | 0.019 | 0.019 | 0.024 | 0.024 | 0.021 | 0.030 | 0.030 | 0.030 | 0.030 | 0.030 | 0.027 | 0.027 | 0.027 | 0.027 | 0.027 | 0.023 | 0.023 | 0.023 | 0.023
(N[PA RPM 30212130212 30212|30212|30212 27098 27098 | 27098 | 27098 | 27098 | 23983 | 23983 | 23983 | 18065 18065 18065 9033 | 9033 | 9033 |25696 25696 25696 RPM 2310023100 23100 2050520505 18911|18911| 16908 23464 23464 23464 23464 23464120972 20972 20972|20972 2097218688 18688 18688 18688
FEED | 1352 | 1352 | 1352 | 1352 | 1352 | 1067 | 1067 | 1067 | 1067 | 1067 & 859 | 859 | 859 | 550 | 550 | 550 | 242 | 242 | 242 | 1196 | 1196 | 1196 FEED | 992 | 992 | 992 | 771 | 771 | 914 | 914 | 726 | 1386 | 1386 1386 | 1386 | 1386 | 1126 | 1126 | 1126 | 1126 | 1126 | 870 | 870 | 870 A 870
Ap | 0070 0.070  0.070 | 0.051 | 0.051 | 0.027 | 0.027 | 0.027 | 0.020 | 0.020 | 0.020 | 0.020 | 0.012 | 0.012 | 0.008 | 0.008 | 0.004 | 0.004 | 0.004 | 0.084 | 0.061 | 0.061 Ap 0033|0023 0023 00230014 0038 0027 0027 0.105 0.105 0.105 0.105 | 0.076 | 0.041 | 0.041  0.041 | 0.029 | 0.029 | 0.029 | 0.029 | 0.018 | 0.018
\'d 83 8 | 8 | 8 | 8 74 | 74 | 74 | 74 | 74 66 | 66 | 66 | 50 | 50 | 50 | 25 | 25 | 25 | 8 | 85 85 Ve 76 | 76 | 76 | 68 | 68 | 73 73 | 65 97 | 97 | 97 | 97 97 | 8 | 8 | 8 | 8 | 8 | 77 | 77 | 77 77
fz 0.021 | 0.021 | 0.021 | 0.021 | 0.021 | 0.019  0.019  0.019 | 0.019 | 0.019 | 0.017 0.017 | 0.017 | 0.014 | 0.014 | 0.014 | 0.013 | 0.013 | 0.013 | 0.022 | 0.022 | 0.022 fz 0.020 | 0.020 | 0.020 | 0.018 | 0.018 | 0.023 | 0.023 | 0.020 | 0.028 | 0.028 | 0.028 | 0.028 | 0.028 | 0.025 | 0.025 | 0.025 | 0.025 | 0.025 | 0.022 | 0.022 | 0.022 | 0.022
RPM 26396 26396 | 26396 26396 | 26396 | 23675 | 23675 | 23675 23675|23675|20953 | 20953 |20953 | 15783 | 15783 | 15783 | 7892 | 7892 | 7892 22450 2245022450 RPM 2018220182 20182 |17915|17915| 1652216522 | 14772 |20500| 20500 | 20500 20500 20500 | 18323 18323 | 18323 18323 18323 16328 16328 16328 16328
FEED | 1113 | 1113 | 1113 | 1113 | 1113 | 879 | 879 | 879 | 879 | 879 | 707 | 707 | 707 | 453 | 453 | 453 | 200 | 200 | 200 | 985 | 985 985 FEED | 817 | 817 | 817 | 635 | 635 753 | 753 | 598 | 1141 | 1141 | 1141 | 1141 1141 | 928 | 928 | 928 928 | 928 | 716 | 716 | 716 716
Ap | 0.050|0.050 0.050 | 0.036 0.036 0.020  0.020 | 0.020  0.014 | 0.014|0.014 0.014 | 0.008 0.008 0.006 0.006  0.003 | 0.003 | 0.003 | 0.060 0.044 | 0.044 Ap 00240017 0.017]0.017|0.010 0.027  0.020 0.020  0.076 0.076 | 0.076 0.076 | 0.055|0.029 0.029|0.029 0.021 | 0.021 0021 0.021 0.0130.013
Ve 83 8 | 8 | 8 83 74 74 | 74 | 74 74 | 66 | 66 | 66 | 50 | 50 | 50 | 25 | 25 25 | 8 | 8 85 Vc 76 | 76 | 76 | 68 | 68 | 73 73 | 65 97 97 | 97 | 97 97 8 | 8 | 8 | 8 | 8 | 77 | 77 | 77 77
fz 0.021/0.021 1 0.021 | 0.021 | 0.021 | 0.019 | 0.019 | 0.019 | 0.019 | 0.019 | 0.017  0.017 | 0.017 | 0.014 | 0.014 | 0.014 | 0.013 | 0.013 | 0.013 | 0.022 | 0.022 | 0.022 fz 0.020 | 0.020 | 0.020 | 0.018 | 0.018 | 0.023 | 0.023 | 0.020 | 0.028 | 0.028 | 0.028 | 0.028 | 0.028 | 0.025 | 0.025 | 0.025 | 0.025 | 0.025 | 0.022 | 0.022 | 0.022 | 0.022
RPM | 26396 26396 | 26396 | 26396 | 26396 23675 23675|23675| 23675 2367520953 20953 20953 | 15783 15783 15783 | 7892 | 7892 | 7892 22450 2245022450 RPM 2018220182 20182 1791517915 16522 16522| 1477220500 20500 | 20500 20500 2050018323 18323 18323|18323 18323| 16328 16328 16328 16328
FEED | 1113 | 1113 | 1113 | 1113 | 1113 | 879 | 879 | 879 | 879 | 879 | 707 | 707 | 707 | 453 | 453 | 453 | 200 | 200 & 200 | 985 | 985 | 985 FEED | 817 | 817 | 817 | 635 | 635 | 753 | 753 | 598 | 1141 | 1141 | 1141 | 1141 | 1141 | 928 # 928 | 928 | 928 | 928 716 | 716 | 716 | 716
Ap | 0.050 | 0.050 0.050  0.036|0.036 0.020|0.020 0.020 0.014 0014 0014 0.014 | 0.008 | 0.008 0.006 | 0.006 0.003 0.003 | 0.003 | 0.060 | 0.044 | 0.044 Ap 0024|0017 | 0017 | 0.017 | 0.010  0.027 | 0.020 | 0.020 | 0.076 | 0.076 0.076  0.076 | 0.055 | 0.029 | 0.029  0.029 | 0.021 | 0.021 | 0.021 | 0.021 | 0.013 | 0.013
\s 95 95 | 9% | 9% 95 | 8 | 8 | 8 | 8 | 8 75 75075 57 | 57 | 57 | 28 | 28 | 28 | 97 | 97 | 97 Vc 8 8 | 8 | 77 | 77 | 8 | 8 | 74 [ 1M1 111 M1 99 9 9 | 99 99 8 | 8 | 8 | 88
fz 0.022 | 0.022 1 0.022 | 0.022 | 0.022 | 0.020 | 0.020 | 0.020 | 0.020 | 0.020 | 0.018  0.018 | 0.018 | 0.015 | 0.015 | 0.015 | 0.013 | 0.013 | 0.013 | 0.023 | 0.023 | 0.023 fz 0.0210.021 1 0.021 | 0.019 | 0.019 | 0.024 | 0.024 | 0.021 | 0.030 | 0.030 | 0.030 | 0.030 | 0.030 | 0.027 | 0.027 | 0.027 | 0.027 | 0.027 | 0.023 | 0.023 | 0.023 | 0.023
RPM 3021230212 /30212 30212|30212|27098 | 27098 | 27098 | 27098 | 27098 | 23983 | 23983 | 23983 | 18065 | 18065 | 18065 9033 | 9033 | 9033 125696 25696 25696 RPM 2310023100 23100 |20505|20505|18911|18911 | 16908 | 23464 | 23464 | 23464 | 23464 | 23464 | 20972 20972 | 2097220972 | 20972 | 18688 18688 18688 | 18688
FEED | 1352 | 1352 | 1352 | 1352 | 1352 | 1067 | 1067 | 1067 | 1067 | 1067 & 859 | 859 | 859 | 550 | 550 | 550 | 242 | 242 | 242 | 1196 | 1196 | 1196 FEED | 992 | 992 | 992 | 771 | 771 | 914 | 914 | 726 | 1386 | 1386 1386 | 1386 | 1386 | 1126 | 1126 | 1126 | 1126 | 1126 | 870 | 870 | 870 A 870
Ap | 0.0700.070  0.070 | 0.051 | 0.051 | 0.027 | 0.027 | 0.027 | 0.020 | 0.020 | 0.020 | 0.020 | 0.012 | 0.012 | 0.008 | 0.008 | 0.004 | 0.004 | 0.004 | 0.084 | 0.061 | 0.061 Ap 0033|0023 0023 0023 0.0140.038 0.027 0027 0.105 0.105 0.105 0.105 | 0.076 | 0.041 | 0.041  0.041 | 0.029 | 0.029 | 0.029 | 0.029 | 0.018 | 0.018
\'d 83 8 | 8 | 8 | 8 74 | 74 | 74 | 74 | 74 66 66 | 66 | 50 | 50 | 50 | 25 | 25 | 25 | 8 | 8 85 Vc 76 | 76 | 76 | 68 | 68 | 73 73 | 65 97 97 | 97 | 97 97 | 8 | 8 | 8 | 8 | 8 | 77 | 77 | 77 77
fz 0.021 | 0.021 | 0.021 | 0.021 | 0.021 | 0.019 | 0.019 | 0.019 | 0.019 | 0.019 | 0.017  0.017 | 0.017 | 0.014 | 0.014 | 0.014 | 0.013 | 0.013 | 0.013 | 0.022 | 0.022 | 0.022 fz 0.020 | 0.020 | 0.020 | 0.018 | 0.018 | 0.023 | 0.023 | 0.020 | 0.028 | 0.028 | 0.028 | 0.028 | 0.028 | 0.025 | 0.025 | 0.025 | 0.025 | 0.025 | 0.022 | 0.022 | 0.022 | 0.022
RPM | 26396 | 26396 | 26396 | 26396 | 26396 | 23675 2367523675 23675 23675 20953 2095320953 | 15783 15783 15783 | 7892 | 7892 | 7892 22450 2245022450 RPM 2018220182 20182 1791517915 1652216522 | 1477220500 20500 20500 20500 20500 18323 18323 18323|18323 1832316328 16328 16328 16328
FEED | 1113 | 1113 | 1113 | 1113 | 1113 | 879 | 879 | 879 | 879 | 879 | 707 | 707 | 707 | 453 | 453 | 453 | 200 | 200 & 200 | 985 | 985 | 985 FEED | 817 | 817 | 817 | 635 | 635 | 753 | 753 | 598 | 1141 | 1141 | 1141 | 1141 | 1141 | 928 & 928 @ 928 | 928 | 928 716 | 716 | 716 | 716
Ap | 0.050 | 0.050 0.050 | 0.036 | 0.036 0.020 | 0.020 0.020 0.014  0.014  0.014  0.014 | 0.008 | 0.008 0.006 | 0.006 0.003  0.003 | 0.003 | 0.060 | 0.044 | 0.044 Ap 00240017 0017 ]0.017|0.010 0.027 | 0.020  0.020 | 0.076  0.076 | 0.076 0.076 | 0.055|0.029 0.029|0.029 0.021 | 0.021  0.021 | 0.021 0.013|0.013
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Y/ %
. / RECOMMENDED CUTTING CONDITIONS RECOMMENDED CUTTING CONDITIONS -EH -

HPK45, HPK46, HPKA47 scres HPK45, HPK46, HPKA47 sres

2 FLUTE BALL NOSE for RIB PROCESSING 2 FLUTE BALL NOSE for RIB PROCESSING
RPM =rev./min. FEED =mm/min. LBS = Length Below Shank RPM =rev./min. FEED =mm/min. LBS = Length Below Shank
Para Diameter (@)
(el feliel 2o ofofofofafoafoafoafoafoafafala]o2] ERENEREN
12 14 16 20

35 [ 30| s |12 {16 [ 20| 3 | &[5 |6 | s |0 a5 ] e e | e @] 2] s | 30|55
Vc 70 70 115 | 103 | 103 92 16 | 116 | 116 | 116 | 116 | 116 | 105 | 105 | 105 | 105 | 105 | 105 93 93 93 70
fz 0.023 1 0.023 | 0.035 | 0.032 | 0.032 | 0.028 | 0.050 | 0.050 | 0.050 | 0.050 | 0.050 | 0.050 | 0.045 | 0.045 | 0.045 | 0.045 | 0.045 | 0.045 | 0.040 | 0.040 0.040 | 0.035
RPM | 14863 | 14863 (22950 20491 (2049118237 |18524 | 18524| 1852418524 18524 1852416721 1672116721 16721 1672116721 | 14754 | 14754 | 14754 | 11147
FEED | 684 | 684 | 1607 | 1311 | 1311 | 1021 | 1852 | 1852 | 1852 | 1852 | 1852 | 1852 | 1505 | 1505 | 1505 | 1505 | 1505 | 1505 | 1180 | 1180 | 1180 | 780
Ap 0.015 1 0.015 | 0.104 | 0.056 | 0.040 | 0.040 | 0.180 | 0.180 | 0.180 | 0.180 | 0.130 | 0.130 | 0.070 | 0.070 | 0.070 | 0.070 | 0.050 | 0.050 | 0.050 | 0.050 ' 0.030 | 0.020
Vc 70 70 115 | 103 | 103 92 16 | 116 | 116 | 116 | 116 | 116 | 105 | 105 | 105 | 105 | 105 | 105 93 93 93 70
fz 0.023 | 0.023 | 0.035 | 0.032 | 0.032 | 0.028 | 0.050 | 0.050 | 0.050 | 0.050 | 0.050 | 0.050 | 0.045 | 0.045 | 0.045  0.045  0.045 | 0.045 | 0.040 | 0.040 | 0.040 | 0.035
RPM | 1486314863 22950 20491 20491 | 18237 18524 1852418524 18524 | 18524 1852416721 1672116721 16721 1672116721 |14754 14754 1475411147

128 | 115 | 115 | 115 | 102 102 | 133 | 133 | 133 | 133 | 133 | 133 | 133 | 119 | 119 | 119 | 119
0.061 | 0.055 | 0.055 | 0.055 | 0.049 | 0.049 | 0.075 | 0.075 | 0.075 | 0.075 | 0.075 | 0.075 | 0.075 | 0.067 | 0.067 | 0.067 | 0.067
16262 | 14688 | 14688 | 14688 | 12983 | 12983 14098 14098 | 14098 | 14098 14098 14098 | 14098 | 12677 12677 1267712677
1984 | 1616 | 1616 | 1616 | 1272 | 1272 | 2115 | 2115 | 2115 | 2115 | 2115 | 2115 | 2115 | 1699 | 1699 | 1699 | 1699
0.163 | 0.088 | 0.088 | 0.063 | 0.063 | 0.038 | 0.270 | 0.270 | 0.270 | 0.195 | 0.195 | 0.195 | 0.195 | 0.105 | 0.105 | 0.075 | 0.075
128 | 115 | 115 | 115 | 102 | 102 | 133 | 133 | 133 | 133 | 133 | 133 | 133 | 119 | 119 | 119 | 119
0.061 | 0.055 | 0.055 | 0.055 | 0.049 | 0.049 | 0.075 | 0.075 | 0.075 | 0.075 | 0.075 | 0.075 | 0.075 | 0.067 | 0.067 | 0.067 | 0.067
16262 | 14688 | 14688 | 14688 | 12983 | 12983 14098 14098 14098 | 14098 14098 14098 | 14098 12677 12677 1267712677
FEED | 780 | 334 | 1984 | 1984 | 1984 | 1984 | 1616 | 1616 | 1616 | 1272 | 1272 | 2115 | 2115 | 2115 | 2115 | 2115 | 2115 | 2115 | 1699 | 1699 | 1699 | 1699
Ap 0020|0010 | 0.225 0225 0.163 | 0.163 | 0.088  0.088 | 0.063 | 0.063 | 0.038  0.270 | 0.270 | 0.270 | 0.195  0.195 | 0.195 | 0.195 | 0.105 | 0.105 | 0.075 | 0.075
Vc 67 | 33 | 121 | 121 | 121 | 121 | 110 | 110 | 110 | 97 | 97 | 126 | 126 | 126 | 126 | 126 | 126 A 126 114 | 114 | 114 | 114
fz 0.031|0.027 | 0.055 | 0.055 | 0.055 | 0.055 | 0.049 | 0.049 | 0.049 | 0.044 | 0.044 | 0.067 | 0.067 | 0.067 | 0.067 | 0.067 | 0.067 | 0.067 | 0.060 | 0.060 | 0.060 | 0.060
RPM | 10590 | 5295 | 15449 |15449|15449| 1544913954 | 13954 | 13954 12334| 12334 1339313393 13393 | 13393 | 13393 | 13393 | 13393 12043 12043 12043 | 12043
FEED | 663 | 284 | 1686 | 1686 | 1686 1686 | 1374 | 1374 | 1374 | 1081 | 1081 | 1798 | 1798 | 1798 | 1798 | 1798 | 1798 | 1798 | 1444 | 1444 | 1444 | 1444
Ap 0012|0012 0.081|0.044 | 0.031|0.031|0.140  0.140 | 0.140 | 0.140  0.101 | 0.101 | 0.055 | 0.055 | 0.055  0.055 | 0.039 | 0.039 | 0.039 | 0.039 | 0.023 | 0.016 Ap 0016 0.008 | 0.176 | 0.176 | 0.127 | 0.127 | 0.068 | 0.068 | 0.049 | 0.049 1 0.029 | 0.211 | 0.211 | 0.211 | 0.152 | 0.152 | 0.152 | 0.152 | 0.082 | 0.082 | 0.059 | 0.059

\'d 70 | 70 | 115 | 103 | 103 | 92 | 116 | 116 | 116 | 116 | 116 | 116 | 105 | 105 | 105 | 105 | 105 | 105 93 | 93 | 93 | 70 Vc 70 | 35 | 128 | 128 | 128 | 128 | 115 | 115 | 115 | 102 | 102 | 133 | 133 | 133 | 133 | 133 | 133 | 133 | 119 | 119 | 119 | 119
1.1

\s 67 | 67 | 110 | 98 | 98 | 8 | 111 | 111 | 111 | 111 | 111 | 111 | 100 | 100 | 100 | 100 | 100 | 100 88 | 88 | 8 | 67
fz 0.021/0.021 1 0.031 | 0.029 | 0.029 | 0.025 | 0.045 | 0.045 | 0.045 | 0.045 | 0.045 | 0.045 | 0.040 | 0.040 | 0.040 | 0.040 | 0.040 | 0.040 | 0.036 | 0.036 | 0.036 | 0.031
RPM 1412014120 21803 | 19466 | 19466 | 1732517598 | 17598 | 17598 | 17598 | 17598 | 17598 | 15885 | 15885 | 15885 | 15885 15885 15885 14016 14016 1401610590

FEED | 684 | 684 | 1607 1311 | 1311 | 1021 | 1852 | 1852 | 1852 | 1852 | 1852 | 1852 | 1505 | 1505 | 1505 | 1505 | 1505 | 1505 | 1180 | 1180 | 1180 | 780
Ap 0015|0015 0.104 | 0.056 0.040 0.040 0.180 0.180  0.180 | 0.180|0.130 0.130|0.070 0.070 0.070  0.070 | 0.050 | 0.050 | 0.050 | 0.050 0.030 | 0.020
I FEED | 581 | 581 | 1366 | 1114 | 1114 | 868 | 1574 | 1574 | 1574 | 1574 | 1574 | 1574 | 1279 | 1279 | 1279 | 1279 | 1279 | 1279 | 1003 | 1003 | 1003 = 663

fz 0.023 | 0.023 | 0.035  0.032 | 0.032 | 0.028 | 0.050 | 0.050  0.050 | 0.050 | 0.050 | 0.050 | 0.045 | 0.045 0.045 | 0.045 0.045 0.045  0.040 | 0.040 | 0.040 | 0.035 fz 0.035 | 0.030 | 0.061 | 0.061 | 0.061 | 0.061 | 0.055 | 0.055 | 0.055 | 0.049 | 0.049 | 0.075  0.075|0.075 0.075 | 0.075 0.075 0075 0.067 | 0.067 0.067 | 0.067
(NS RPM | 14863 | 14863 22950 2049120491 18237 18524 1852418524 18524 1852418524 1672116721 16721 16721 16721 16721 | 14754 | 14754 14754 | 11147 RPM 11147 5574 16262 1626216262 16262 14688 | 14688 14688 12983 12983 14098 14098 14098 14098 1409814098 14098 12677 12677 12677 12677

FEED | 684 | 684 | 1607 1311 | 1311 | 1021 | 1852 | 1852 | 1852 | 1852 | 1852 | 1852 | 1505 | 1505 | 1505 | 1505 | 1505 | 1505 | 1180 | 1180 | 1180 | 780 FEED | 780 | 334 | 1984 | 1984 | 1984 | 1984 | 1616 | 1616 | 1616 | 1272 | 1272 | 2115 | 2115 | 2115 | 2115 | 2115 | 2115 | 2115 | 1699 | 1699 | 1699 | 1699

Ap | 00150015 0.104 | 0.056 | 0.040 0.040|0.180 0.180 0.180  0.180 | 0.130  0.130 | 0.070 | 0.070 0.070 | 0.070 0.050 0.050 | 0.050 | 0.050 | 0.030 | 0.020 Ap 0020 0.010 0225|0.225|0.163  0.163 | 0.088 0.088 | 0.063  0.063 | 0.038 0270 0.270|0.270 0.195|0.195 0.195 | 0.195 0.105 | 0.105 | 0.075 | 0.075

Ve 67 | 67 | 110 | 98 | 98 | 8 | 111 | 111 | 111 | 111 | 111 | 111 | 100 | 100 | 100 | 100 | 100 | 100 88 | 88 | 8 | 67 Vc 67 | 33 | 121 | 121 | 121 | 121 | 110 | 110 | 110 | 97 | 97 | 126 | 126 | 126 | 126 | 126 | 126 A 126 114 | 114 | 114 | 114

fz 0.021/0.021 1 0.031 | 0.029 | 0.029 | 0.025 | 0.045 | 0.045 | 0.045 | 0.045 | 0.045 | 0.045 | 0.040 | 0.040 | 0.040 | 0.040 | 0.040 | 0.040 | 0.036 | 0.036 | 0.036 | 0.031 fz 0.031|0.027 | 0.055 | 0.055 | 0.055 | 0.055 | 0.049 | 0.049 | 0.049 | 0.044 | 0.044 | 0.067 | 0.067 | 0.067 | 0.067 | 0.067 | 0.067 | 0.067 | 0.060 | 0.060 | 0.060 | 0.060
(N[VA RPM | 1412014120 21803 | 19466| 19466 17325 1759817598 1759817598 17598 | 17598 | 15885| 15885 15885 15885 15885 15885|14016 14016 1401610590 RPM 10590 5295 15449 1544915449 15449 13954| 13954 1395412334 12334 1339313393 13393 13393 13393|13393 13393|12043 12043 12043 12043
FEED | 581 | 581 | 1366 | 1114 | 1114 | 868 | 1574 | 1574 | 1574 | 1574 | 1574 | 1574 | 1279 | 1279 | 1279 | 1279 | 1279 | 1279 | 1003 | 1003 | 1003 = 663 FEED | 663 | 284 | 1686 | 1686 | 1686 1686 | 1374 | 1374 | 1374 | 1081 | 1081 | 1798 | 1798 | 1798 | 1798 | 1798 | 1798 | 1798 | 1444 | 1444 | 1444 | 1444
Ap 00120012 0081 | 0.044 | 0.031 | 0.031 0.140 | 0.140 | 0.140 | 0.140 | 0.101 | 0.101 | 0.055 | 0.055 | 0.055 | 0.055 | 0.039 | 0.039 | 0.039 | 0.039 | 0.023 | 0.016 Ap 0016|0008 | 0.176 | 0.176 | 0.127 | 0.127 | 0.068 | 0.068 | 0.049 | 0.049  0.029 | 0.211 | 0.211|0.211 | 0.152  0.152 | 0.152 | 0.152 | 0.082 | 0.082 | 0.059 | 0.059
\'d 58 | 58 | 9% | 8 | 85 % |97 |97 9 9 97 | 97 |8 |8 | 8 | 8 | 8 | 8 |77 |77 | 77 | 58 Ve 58 | 29 106 | 106 K 106 | 106 = 9% | 9% | 9% | 8 | 8 | 110 | 110 | 110 | 110 | 110 | 110 | 170 | 99 | 99 | 99 | 99
fz 0.019 | 0.019 1 0.030  0.027 | 0.027 | 0.024 | 0.042 | 0.042 | 0.042 | 0.042 | 0.042 0.042 | 0.038 | 0.038 | 0.038 | 0.038 | 0.038 | 0.038 | 0.034 | 0.034 | 0.034 | 0.030 fz 0.030 | 0.025  0.051 | 0.051 | 0.051 | 0.051 | 0.046  0.046 | 0.046 | 0.041 | 0.041 | 0.063 | 0.063 | 0.063 | 0.063 | 0.063 | 0.063 | 0.063 | 0.057 | 0.057 | 0.057 | 0.057
RPM 1233612336 19049 1700817008 | 1513715375 |15375|15375|15375|15375| 1537513878 | 13878 | 13878 13878 | 13878 | 13878 12246 1224612246 | 9252 RPM | 9252 | 4626 13497 |13497|13497| 1349712191 12191 |12191|10776|10776 1170111701 11701 1170111701 1170111701 10522 10522 1052210522
FEED | 479 | 479 | 1125 918 | 918 | 715 | 1296 | 1296 | 1296 | 1296 | 1296 | 1296 | 1054 | 1054 | 1054 | 1054 1054 | 1054 | 826 | 826 | 826 546 FEED | 546 | 234 | 1389 | 1389 | 1389 1389 | 1131 | 1131 | 1131 | 890 | 890 | 1481 | 1481 | 1481 1481 | 1481 | 1481 | 1481 | 1189 1189 | 1189 1189
Ap | 0.008 | 0.008 0.058|0.031 0.022 0022 0.101 0.101|0.101 | 0.101 | 0.073 | 0.073 | 0.039 | 0.039 | 0.039  0.039 | 0.028 | 0.028 | 0.028 0.028  0.017 | 0.011 Ap 0011 0.006 0.126 | 0.126 | 0.091 | 0.091 | 0.049  0.049 | 0.035 0.035 | 0.021 0.151 | 0.151|0.151 0.109 | 0.109 A 0.109 | 0.109 | 0.059 | 0.059 | 0.042 | 0.042
Ve 58 | 58 | 9% | 85 85 % |97 |9 9 9 9 | 9 | 8 |8 8 | 8 | 8 | 8 | 77 |77 77 | 58 Vc 58 | 29 | 106 | 106 K 106 106 | 9% | 9% | 9% | 8 | 8 | 110 | 110 | 110 | 110 | 110 | 110 | 170 | 99 | 99 | 99 | 99
fz 0.0190.019 1 0.030 | 0.027 | 0.027 | 0.024 | 0.042 | 0.042 | 0.042 | 0.042 | 0.042  0.042 | 0.038 | 0.038 | 0.038 | 0.038 | 0.038 | 0.038 | 0.034 | 0.034 | 0.034 | 0.030 fz 0.030 | 0.025 | 0.051 | 0.051 | 0.051 | 0.051 | 0.046 | 0.046 | 0.046 | 0.041 | 0.041 | 0.063 | 0.063 | 0.063 | 0.063 | 0.063 | 0.063 | 0.063 | 0.057 | 0.057 | 0.057 | 0.057
RPM | 1233612336 19049 17008 | 17008 15137 15375|15375 15375|15375 15375 1537513878 | 13878 | 13878 | 13878 | 13878 1387812246 12246| 12246 9252 RPM | 9252 | 4626 13497 13497 13497 13497|12191|12191 1219110776 10776 11701 1170111701 11701 11701|11701 11701|10522 10522 1052210522
FEED | 479 | 479 | 1125 918 | 918 | 715 | 1296 | 1296 | 1296 | 1296 | 1296 | 1296 | 1054 | 1054 | 1054 | 1054 | 1054 | 1054 = 826 | 826 | 826 | 546 FEED | 546 | 234 | 1389 | 1389 | 1389 | 1389 | 1131 | 1131 | 1131 | 890 | 890 | 1481 | 1481 | 1481 1481 1481 | 1481 | 1481 | 1189 1189 | 1189 | 1189
Ap | 0.008|0.008  0.058|0.031 0022|0022 0.101 0.1010.101 | 0.101  0.073 | 0.073 | 0.039 | 0.039 0.039  0.039 | 0.028 | 0.028 | 0.028 | 0.028 | 0.017 | 0.011 Ap 0011|0006 0.126 | 0.126 | 0.091  0.091 0.049 0.049 | 0.035 | 0.035 0.021  0.151|0.151|0.151 | 0.109  0.109 | 0.109 | 0.109 | 0.059 | 0.059 | 0.042 | 0.042
\s 67 | 67 | 110 | 98 | 98 | 8 | 111 | 111 | 111 | 111 | 111 | 111 | 100 | 100 | 100 | 100 | 100 | 100 88 | 88 | 8 | 67 Vc 67 | 33 | 121 | 121 | 121 | 121 | 110 | 110 | 110 | 97 | 97 | 126 | 126 | 126 | 126 | 126 | 126 K 126 114 | 114 | 114 | 114
fz 0.0210.021 1 0.031 | 0.029 | 0.029 | 0.025 | 0.045 | 0.045 | 0.045 | 0.045 | 0.045  0.045 | 0.040 | 0.040 | 0.040 | 0.040 | 0.040 | 0.040 | 0.036 | 0.036 | 0.036 | 0.031 fz 0.031 | 0.027 | 0.055 | 0.055 | 0.055 | 0.055 | 0.049 | 0.049 | 0.049 | 0.044 | 0.044 | 0.067 | 0.067 | 0.067 | 0.067 | 0.067 | 0.067 | 0.067 | 0.060 | 0.060 | 0.060 | 0.060
RPM 1412014120 21803 | 19466 | 19466 | 1732517598 | 17598 | 17598 17598 | 17598 | 17598 | 15885 | 15885 | 15885 | 15885 1588515885 14016 14016 1401610590 RPM | 10590 | 5295 | 15449 1544915449 | 1544913954 | 13954 | 13954 12334| 12334 1339313393 13393 | 13393 | 13393 | 13393 | 13393 12043 12043 12043 12043
FEED | 581 | 581 | 1366 | 1114 | 1114 | 868 | 1574 | 1574 | 1574 | 1574 | 1574 | 1574 | 1279 | 1279 | 1279 | 1279 | 1279 | 1279 | 1003 | 1003 | 1003 = 663 FEED | 663 | 284 | 1686 | 1686 | 1686 1686 | 1374 | 1374 | 1374 | 1081 | 1081 | 1798 | 1798 | 1798 | 1798 | 1798 | 1798 | 1798 | 1444 | 1444 | 1444 | 1444
Ap 00120012 0.081 | 0.044 | 0031 0.031 0.140 | 0.140 | 0.140 | 0.140 | 0.101 | 0.101 | 0.055 | 0.055 | 0.055 | 0.055 | 0.039 | 0.039 | 0.039 | 0.039 | 0.023 | 0.016 Ap | 0016|0.008 | 0.176 | 0.176 | 0.127 | 0.127 | 0.068 | 0.068 | 0.049 | 0.049 | 0.029 | 0.211 | 0.211 | 0.211 | 0.152 | 0.152 | 0.152 | 0.152 | 0.082 | 0.082 | 0.059 | 0.059
\'d 58 | 58 | 9% | 8 | 85 % |9 |9 9 9 9 | 9 |8 |8 | 8 | 8 | 8 | 8 |77 |77 | 77 | 58 Vc 58 | 29 | 106 | 106 | 106 | 106 | 9% | 9% | 9% | 8 | 8 | 110 | 110 | 110 | 110 | 110 | 110 | 110 = 99 | 99 | 99 = 99
fz 0.019 | 0.019 | 0.030  0.027 | 0.027 | 0.024 | 0.042 | 0.042 | 0.042 | 0.042 | 0.042  0.042 | 0.038 | 0.038 | 0.038 | 0.038 | 0.038 | 0.038 | 0.034 | 0.034 | 0.034 | 0.030 fz 0.030 | 0.025 | 0.051 | 0.051 | 0.051 | 0.051 | 0.046 | 0.046 | 0.046 | 0.041 | 0.041 | 0.063 | 0.063 | 0.063  0.063 | 0.063  0.063 | 0.063 | 0.057 | 0.057 0.057 | 0.057
RPM | 12336 1233619049 17008 | 17008 | 15137 15375|15375 15375| 15375 15375 1537513878 13878 | 13878 13878 | 13878 13878|12246 12246 12246 9252 RPM | 9252 | 4626 | 13497 13497 13497 13497 12191|12191 12191 10776 10776 11701 1170111701 11701 11701|11701 1170110522 10522 1052210522
FEED | 479 | 479 | 1125 918 | 918 | 715 | 1296 | 1296 | 1296 | 1296 | 1296 | 1296 | 1054 | 1054 | 1054 | 1054 | 1054 | 1054 = 826 | 826 | 826 | 546 FEED | 546 | 234 | 1389 | 1389 | 1389 | 1389 | 1131 | 1131 | 1131 | 890 | 890 | 1481 | 1481 | 1481 1481 1481 | 1481 | 1481 1189 1189 | 1189 | 1189
Ap | 0.008  0.008 0.058 0.0310.022 0.022]|0.101 0.101 0.101  0.101 | 0.073 | 0.073 | 0.039 | 0.039 | 0.039 | 0.039  0.028 | 0.028  0.028 0.028  0.017 | 0.011 Ap 0011 0.006 0.126 | 0.126 | 0.091 | 0.091 | 0.049 | 0.049 | 0.035  0.035 | 0.021 0.151|0.151|0.151 0.109 | 0.109 | 0.109 | 0.109 | 0.059 | 0.059 | 0.042 | 0.042
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. I/G RECOMMENDED CUTTING CONDITIONS RECOMMENDED CUTTING CONDITIONS

HPK45, HPK46, HPKA47 scres HPK45, HPK46, HPKA47 sres

2 FLUTE BALL NOSE for RIB PROCESSING Vemmmn  f=mmieh  Ap=mm 2 FLUTE BALL NOSE for RIB PROCESSING Vemmmn  femmioh  Ap=mm

RPM =rev./min. FEED =mm/min. LBS = Length Below Shank RPM =rev./min. FEED =mm/min. LBS = Length Below Shank
Diameter ()

Pa
50 | 3553 -n----nnnnnnnnn
155 | 50 | 611 |t | 12 | 725 | 15 | 20 | 25 | 30 | 0 | 1o | 15 | 20 | 2 | 30 | 35 | @0 | 50 | & |

Ve 102 76 125 125 125 | 125 125 125 | 112 | 12 | 127 | 127 | 127 | 127 127 | 114 ) 114 | 114 | 114

fz 0.080 | 0.070 | 0.120 | 0.120 | 0.120 | 0.120 | 0.120 | 0.120 | 0.108 | 0.108 | 0.146 | 0.146 | 0.146 | 0.146 = 0.146 | 0.131 | 0.131 | 0.131 | 0.131

53 | RPM | 8115 | 6049 | 7934 | 7934 | 7934 | 7934 | 7934 | 7934 | 7147 | 7147 | 6721 | 6721 | 6721 | 6721 | 6721 | 6049 | 6049 | 6049 | 6049
FEED | 1298 | 847 | 1904 | 1904 | 1904 | 1904 & 1904 | 1904 | 1544 | 1544 | 1963 | 1963 | 1963 | 1963 | 1963 | 1590 = 1590 | 1590 | 1590

Ap | 0100 | 0.060 | 0450 | 0450 0450 | 0450 | 0325 | 0325 | 0.175 | 0.175 | 0.540 | 0.540 | 0390 | 0390 | 0390 | 0.210 | 0210 | 0.150 | 0.150

Ve 102 76 125 | 125 125 | 125 | 125 125 | 112 | 112 | 127 | 127 | 127 | 127 | 127 | 114 | 114 | 114 | 114

fz 0.080 | 0.070 | 0.120 | 0.120 | 0.120 | 0.120 | 0.120 | 0.120 | 0.108 | 0.108 | 0.146 | 0.146 | 0.146 | 0.146  0.146 | 0.131 | 0.131 | 0.131 | 0.131
RPM | 8115 | 6049 | 7934 | 7934 | 7934 | 7934 | 7934 | 7934 | 7147 | 7147 | 6721 | 6721 | 6721 | 6721 | 6721 | 6049 = 6049 | 6049 | 6049
FEED | 1298 | 847 | 1904 | 1904 | 1904 | 1904 & 1904 | 1904 | 1544 | 1544 | 1963 | 1963 | 1963 | 1963 | 1963 | 1590 = 1590 | 1590 | 1590

Ap | 0700 K 0.060 | 0450 | 0450 0450 | 0450 | 0325 | 0325 | 0.175 | 0.175 | 0.540 | 0.540 | 0390 | 0390 | 0390 | 0210 | 0210 | 0.150 | 0.150

\d 97 72 118 | 118 | 118 | 118 | 118 | 118 | 107 | 107 | 120 | 120 H 120 | 120 | 120 | 108 | 108 | 108 | 108

fz 0.072 | 0.063 | 0.107 | 0.107 | 0.107 | 0.107 | 0.107 | 0.107 | 0.097 | 0.097 | 0.131 | 0.131 | 0131 | 0131 | 0.131 | 0118 | 0.118 | 0.118 | 0.118

RPM | 7709 | 5747 | 7537 | 7537 | 7537 | 7537 | 7537 | 7537 | 6790 | 6790 | 6385 | 6385 | 6385 | 6385 | 6385 | 5747 | 5747 | 5747 | 5747
FEED | 1103 = 720 | 1618 | 1618 | 1618 | 1618 | 1618 | 1618 | 1312 | 1312 | 1669 | 1669 | 1669 | 1669 & 1669 | 1352 = 1352 | 1352 | 1352

Ap | 0059 0.035 0023 0.246 | 0.177 | 0.096  0.096 | 0.068 | 0.068 | 0.068 | 0.068 0.281 | 0.281 | 0.281 | 0.203 | 0.203 | 0.203 | 0.109 | 0.109 | 0.078 | 0.078 | 0.078 Ap | 0078 | 0.047 | 0351 | 0351 K 0351 | 0351 | 0254 | 0254 | 0.137 | 0.137 | 0421 | 0421 | 0304 | 0304 | 0304 | 0.164 | 0.164 | 0.117 | 0.117

\'d 106 | 106 | 79 | 130 130 116 | 116 | 116 | 116 | 103 | 103 | 127 | 127 | 127 | 127 | 127 | 127 | 114 | 114 | 114 | 114 | 102 Vc 102 76 125 125 125 125 125 125 112 112 127 | 127 127 127 | 127 114 | 114 | 114 | 114
1.1

Diameter (@)
35 |35 [35 |35 [35[35[35[35[ 4[4[ 4a]al]
Co75 | 15 | 20 | 25 | 30 | 35 [ a0 | 45 | s | 10| 12| 14 | 15 | 20 | 25 [ 30 [ 35 | %0 | 45
Vc 106 | 106 | 79 | 130 | 130 | 116 | 116 | 116 | 116 | 103 | 103 | 127 | 127 | 127 | 127
fz 0.060 | 0.060 | 0.052 | 0.088 | 0.088 | 0.079 | 0.079 | 0.071 | 0.071 | 0.070 | 0.070 | 0.100 | 0.100 | 0.100 | 0.100 | 0.100 | 0.100 | 0.090 | 0.090 | 0.090 | 0.090 | 0.080
RPM 1125611256 | 8415 11180311803 |10585| 1058510585 10585 | 9367 | 9367 | 10082|10082 10082 10082 10082 10082 9098 | 9098 | 9098 | 9098 | 8115
FEED | 1351 | 1351 | 875 | 2077 | 2077 | 1677 | 1677 | 1509 | 1509 | 1319 | 1319 | 2016 | 2016 | 2016 | 2016 | 2016 | 2016 | 1638 | 1638 | 1638 | 1638 | 1298
Ap | 0075 0.045|0.030 0.315|0.228 | 0.123 | 0.123 | 0.088 | 0.088 | 0.088 | 0.088 | 0.360 | 0.360 | 0.360 | 0.260 | 0.260 | 0.260 | 0.140 | 0.140 | 0.100 | 0.100 | 0.100
Vc 106 | 106 | 79 | 130 | 130 | 116 | 116 | 116 | 116 | 103 | 103 | 127 | 127 | 127 | 127 | 127 | 127 @ 114 | 114 | 114 | 114 | 102
fz 0.060 | 0.060 | 0.052 | 0.088 | 0.088 | 0.079 | 0.079 | 0.071 | 0.071 | 0.070 | 0.070 | 0.100 | 0.100 | 0.100 | 0.100 | 0.100 | 0.100 | 0.090 | 0.090 | 0.090 | 0.090 | 0.080
RPM | 1125611256 | 8415 | 11803 11803 | 10585 10585 1058510585 9367 | 9367 | 10082 1008210082 10082 10082 10082 9098 | 9098 | 9098 | 9098 | 8115
FEED | 1351 | 1351 | 875 | 2077 | 2077 | 1677 | 1677 | 1509 | 1509 | 1319 | 1319 | 2016 | 2016 | 2016 | 2016 | 2016 | 2016 | 1638 | 1638 | 1638 | 1638 | 1298
Ap | 0.075|0.045 0030|0315 0.228 0.123 | 0.123 | 0.088 | 0.088 | 0.088 | 0.088  0.360 | 0.360 | 0.360 0.260 | 0.260 | 0.260 | 0.140 | 0.140 | 0.100 | 0.100 | 0.100

\s 101 101 | 75 | 123 123 111 111 11t 11t 98 | 98 | 120 | 120 | 120 | 120 | 120 | 120 | 109 | 109 | 109 | 109 | 97
fz 0.054 | 0.054 1 0.047 | 0.079 | 0.079 | 0.071 | 0.071 | 0.064 | 0.064 | 0.063 | 0.063 A 0.089 | 0.089 | 0.089 | 0.089 | 0.089 | 0.089 | 0.081 | 0.081 | 0.081 | 0.081 | 0.072

RPM 10693 10693 | 7994 | 11213|11213|10056 | 10056 | 10056| 10056 | 8899 | 8899 | 9578 | 9578 | 9578 | 9578 | 9578 | 9578 | 8643 | 8643 | 8643 | 8643 | 7709
FEED | 1148 | 1148 | 744 | 1765 | 1765 | 1425 | 1425 | 1283 | 1283 | 1121 | 1121 | 1714 | 1714 | 1714 | 1714 | 1714 | 1714 | 1392 | 1392 | 1392 | 1392 | 1103

fz 0.060 | 0.060 | 0.052 | 0.088 | 0.088 | 0.079 | 0.079 | 0.071  0.071 | 0.070 | 0.070 | 0.100 | 0.100 | 0.100 | 0.100 | 0.100 | 0.100  0.090 | 0.090 | 0.090 | 0.090 | 0.080 fz 0.080 | 0070 | 0.120 | 0.120 | 0.120 | 0.120 | 0.120 | 0.120 | 0.108 | 0.108 | 0.146 | 0.146 | 0.146 | 0.146  0.146 | 0.131 | 0.131 | 0.131 | 0.131
(NS RPM | 1125611256 | 8415 |11803|11803 1058510585 10585/ 10585| 9367 | 9367 | 10082 10082 10082| 10082 10082 10082 9098 | 9098 | 9098 | 9098 | 8115 RPM | 8115 | 6049 | 7934 | 7934 | 7934 | 7934 | 7934 | 7934 | 7147 | 7147 | 6721 | 6721 | 6721 | 6721 | 6721 | 6049 | 6049 | 6049 | 6049

FEED | 1351 | 1351 | 875 | 2077 | 2077 | 1677 | 1677 | 1509 | 1509 | 1319 | 1319 | 2016 | 2016 | 2016 | 2016 | 2016 | 2016 | 1638 | 1638 | 1638 | 1638 | 1298 FEED | 1298 @ 847 | 1904 | 1904 | 1904 | 1904 = 1904 | 1904 | 1544 | 1544 | 1963 | 1963 | 1963 | 1963 | 1963 | 1590 = 1590 | 1590 | 1590

Ap | 0075 0.045 0.030 0315|0228 0.123|0.123 0.088 0.083  0.088 | 0.088 0360 | 0360 | 0.360 0.260 | 0.260 0.260 0.140  0.140 | 0.100 | 0.100 | 0.100 Ap | 0.100 | 0.060 | 0450 | 0450 | 0450 | 0450 | 0325 | 0325 | 0.175 | 0.175 | 0.540 | 0540 4 0390 | 0390 | 0390 0210 | 0210  0.150 | 0.150

Ve 101 101 | 75 | 123 123 111 111 11t 11t 98 | 98 | 120 | 120 | 120 | 120 | 120 | 120 | 109 | 109 | 109 | 109 | 97 Vc 97 72 118 118 118 | 118 118 118 | 107 107 120 | 120 120 120 | 120 108 108 | 108 108

fz 0.054 | 0.054 1 0.047 | 0.079 | 0.079 | 0.071 | 0.071 | 0.064 | 0.064 | 0.063 | 0.063 A 0.089 | 0.089 | 0.089 | 0.089 | 0.089 | 0.089 | 0.081 | 0.081 | 0.081 | 0.081 | 0.072 fz 0.072 | 0063 | 0.107 | 0.107 | 0.107 | 0.107 | 0.107 | 0.107 | 0.097 | 0097 | 0.131 | 0.131 | 0.131 | 0.131 | 0.131 | 0.118 | 0.118 | 0.118 | 0.118
{N[PA RPM | 1069310693 | 7994 |11213|11213 1005610056 10056 | 10056| 8899 | 8899 | 9578 | 9578 | 9578 | 9578 | 9578 | 9578 | 8643 | 8643 | 8643 | 8643 | 7709 RPM | 7709 | 5747 | 7537 | 7537 | 7537 | 7537 | 7537 | 7537 | 6790 & 6790 | 6385 | 6385 | 6385 | 6385 | 6385 | 5747 | 5747 | 5747 | 5747
FEED | 1148 | 1148 | 744 | 1765 | 1765 | 1425 | 1425 | 1283 | 1283 | 1121 | 1121 | 1714 | 1714 | 1714 | 1714 | 1714 | 1714 | 1392 | 1392 | 1392 | 1392 | 1103 FEED | 1103 | 720 | 1618 | 1618 | 1618 | 1618 | 1618 | 1618 | 1312 | 1312 H 1669 | 1669 | 1669 | 1669 & 1669 | 1352 | 1352 | 1352 | 1352
Ap | 0.059 0035 0023 0.246 | 0.177 | 0.096  0.096 | 0.068 | 0.068 | 0.068 | 0.068 0.281|0.281 | 0.281 | 0.203 | 0.203 | 0.203 | 0.109 | 0.109 | 0.078 | 0.078 | 0.078 Ap | 0078 | 0.047 | 0351 | 0351 H 0351 | 0351 | 0254 | 0254 | 0.137 | 0.137 | 0421 | 0421 | 0304 | 0304 | 0304 | 0.164 | 0.164 | 0.117 | 0.117
\'d 8 | 8 | 66 | 108 | 108 =97 | 97 | 97 | 97 | 8 | 8 | 105 | 105 105 | 105 | 105 105 95 | 95 | 95 | 95 85 Ve 85 63 103 103 103 103 103 103 93 93 105 105 105 105 105 95 95 95 95
fz 0.051 | 0.051 | 0.044  0.074 | 0.074 | 0.067 | 0.067  0.060 0.060 | 0.059 | 0.059 0.084  0.084 | 0.084 | 0.084 | 0.084 | 0.084 | 0.076 | 0.076 | 0.076 | 0.076 | 0.067 fz 0067 | 0059 | 0.101 | 0.101 | 0.101 | 0.101 | 0.101 | 0.101 | 0.091 | 0091 | 0.123 | 0.123 | 0.123 | 0.123 | 0.123 | 0.111 | 0.111 | 0.111 | 0.111
RPM | 9342 | 9342 | 6984 9796 | 9796 | 8786 | 8786 | 8786 | 8786 | 7775 | 7775 | 8368 | 8368 | 8368 | 8368 8368 | 8368 | 7551 | 7551 | 7551 | 7551 | 6735 RPM | 6735 | 5021 | 6585 | 6585 | 6585 | 6585 | 6585 | 6585 | 5932 | 5932 | 5578 | 5578 | 5578 | 5578 | 5578 | 5021 | 5021 | 5021 | 5021
FEED | 946 | 946 | 613 | 1454 | 1454 | 1174 | 1174 | 1056 | 1056 | 923 | 923 | 1411 1411 | 1411 | 1411 | 1411 1411 | 1147 | 1147 | 1147 | 1147 = 909 FEED | 909 | 593 | 1333 | 1333 | 1333 | 1333 | 1333 | 1333 | 1081 | 1081 | 1374 | 1374 | 1374 | 1374 1374 | 1113 | 1113 | 1113 | 1113
Ap | 0.042|0.025 0.017]0.176  0.127 | 0.069 | 0.069 | 0.049 | 0.049 | 0.049 | 0.049 0.202 | 0.202  0.202 0.146 | 0.146 | 0.146 | 0.078 | 0.078 | 0.056 0.056 | 0.056 Ap | 0056 | 0.034 | 0252 | 0.252 | 0.252 | 0.252 | 0.182 | 0.182 | 0.098 | 0.098 | 0302 | 0302 A 0218 0218 | 0218 | 0.118 | 0.118 | 0.084 | 0.084
Ve 8 | 8 | 66 | 108 | 108 97 | 97 | 97 | 97 | 8 | 8 | 105 | 105 | 105 | 105 | 105 | 105 | 95 95 | 9% | 9% 85 Vc 85 63 103 103 103 103 103 103 93 93 105 105 105 105 105 95 95 95 95
fz 0.051 | 0.051 1 0.044  0.074 | 0.074 | 0.067 | 0.067 | 0.060 | 0.060 | 0.059 | 0.059  0.084 | 0.084 | 0.084 | 0.084 | 0.084 | 0.084 | 0.076 | 0.076 | 0.076 | 0.076 | 0.067 fz 0.067 | 0.059 | 0.101 | 0.101 | 0.101 | 0.101 | 0.101 | 0.101 | 0.091 | 0.091 | 0.123 | 0.123 | 0.123 | 0.123 | 0.123 | 0.111 | 0.111 | 0.111 | 0.111
RPM | 9342 | 9342 | 6984 | 9796 | 9796 | 8786 | 8786 | 8786 8786 | 7775 | 7775 | 8368 | 8368 | 8368 | 8368 | 8368 | 8368 | 7551 | 7551 | 7551 | 7551 | 6735 RPM | 6735 | 5021 | 6585 | 6585 | 6585 | 6585 | 6585 | 6585 | 5932 | 5932 | 5578 | 5578 | 5578 | 5578 | 5578 | 5021 | 5021 | 5021 | 5021
FEED | 946 | 946 | 613 | 1454 | 1454 | 1174 | 1174 | 1056 | 1056 | 923 | 923 | 1411 | 1411 | 1411 | 1411 | 1411 | 1411 | 1147 | 1147 | 1147 | 1147 | 909 FEED | 909 | 593 | 1333 | 1333 | 1333 | 1333 | 1333 | 1333 | 1081 | 1081 | 1374 | 1374 | 1374 | 1374 A 1374 | 1113 1113 | 1113 | 1113
Ap 0042|0025 0017 |0.176 | 0.127 | 0.069 | 0.069 | 0.049 | 0.049 | 0.049  0.049 | 0.202 | 0.202 | 0.202 | 0.146  0.146 | 0.146 | 0.078 | 0.078 | 0.056 | 0.056 | 0.056 Ap | 0056 | 0.034 | 0252 | 0252 0252 | 0252 | 0.182 | 0.182 | 0.098 | 0.098 | 0302 | 0302 | 0.218 | 0.218 | 0.218 | 0.118 | 0.118 | 0.084 | 0.084
\s 101 | 101 | 75 | 123 123 111 111 11t 11t 98 | 98 | 120 | 120 | 120 | 120 | 120 | 120 | 109 | 109 | 109 | 109 | 97 Vc 97 72 118 118 118 | 118 118 118 | 107 107 120 | 120 120 120 | 120 108 108 | 108 108
fz 0.054 | 0.054 1 0.047 | 0.079 | 0.079 | 0.071 | 0.071 | 0.064 | 0.064 | 0.063 | 0.063  0.089 | 0.089 | 0.089 | 0.089 | 0.089 | 0.089 | 0.081 | 0.081 | 0.081 | 0.081 | 0.072 fz 0.072 | 0063 | 0.107 | 0.107 | 0.107 | 0.107 | 0.107 | 0.107 | 0.097 | 0097 | 0.131 | 0.131 | 0.131 | 0.131 | 0.131 | 0.118 | 0.118 | 0.118 | 0.118
RPM 10693 10693 | 7994 | 11213| 1121310056 | 10056 | 10056| 10056 | 8899 | 8899 | 9578 | 9578 | 9578 | 9578 | 9578 | 9578 | 8643 | 8643 | 8643 | 8643 | 7709 RPM | 7709 | 5747 | 7537 | 7537 | 7537 | 7537 | 7537 | 7537 | 6790 | 6790 | 6385 | 6385 | 6385 | 6385 | 6385 | 5747 | 5747 | 5747 | 5747
FEED | 1148 | 1148 | 744 | 1765 | 1765 | 1425 | 1425 | 1283 | 1283 | 1121 | 1121 | 1714 | 1714 | 1714 | 1714 | 1714 | 1714 | 1392 | 1392 | 1392 | 1392 | 1103 FEED | 1103 | 720 | 1618 | 1618 | 1618 | 1618 | 1618 | 1618 | 1312 | 1312 H 1669 | 1669 | 1669 | 1669 & 1669 | 1352 | 1352 | 1352 | 1352
Ap | 0.059 0.035 0.023 | 0.246 | 0.177 | 0.096 | 0.096 | 0.068 | 0.068 | 0.068 | 0.068  0.281 | 0.281 | 0.281 | 0.203 | 0.203 | 0.203 | 0.109 | 0.109 | 0.078 | 0.078 | 0.078 Ap | 0078 | 0.047 | 0351 | 0351 H 0351 | 0351 | 0254 | 0254 | 0.137 | 0.137 | 0421 | 0421 | 0304 | 0304 | 0304 | 0.164 | 0.164 | 0.117 | 0.117
\'d 8 | 8 | 66 | 108 | 108 =97 | 97 | 97 | 97 | 8 | 8 | 105 | 105 105 | 105 | 105 105 | 95 | 95 | 95 | 95 85 Vc 85 63 103 103 103 103 103 103 93 93 105 105 105 105 105 95 95 95 95
fz 0.051 | 0.051 | 0.044 | 0.074 | 0.074 | 0.067 | 0.067 A 0.060  0.060 | 0.059 | 0.059 0.084  0.084 | 0.084 | 0.084 | 0.084 | 0.084 | 0.076 | 0.076 | 0.076 | 0.076 | 0.067 fz 0.067 | 0059 | 0.101 | 0.101 | 0.101 | 0.101 | 0.101 | 0.101 | 0091 | 0091 | 0.123 | 0.123 | 0.123 | 0.123 | 0.123 | 0.111 | 0.111 | 0.111 | 0.111
RPM | 9342 | 9342 | 6984 | 9796 | 9796 | 8786 | 8786 | 8786 8786 | 7775 | 7775 8368 | 8368 | 8368 | 8368 | 8368 | 8368 | 7551 | 7551 | 7551 | 7551 | 6735 RPM | 6735 | 5021 | 6585 | 6585 | 6585 | 6585 | 6585 | 6585 | 5932 | 5932 | 5578 | 5578 | 5578 | 5578 | 5578 | 5021 | 5021 | 5021 | 5021
FEED | 946 | 946 | 613 | 1454 | 1454 | 1174 | 1174 | 1056 | 1056 | 923 | 923 | 1411 | 1411 | 1411 | 1411 | 1411 | 1411 | 1147 | 1147 | 1147 | 1147 | 909 FEED | 909 | 593 | 1333 | 1333 | 1333 | 1333 | 1333 | 1333 | 1081 | 1081 | 1374 1374 K 1374 | 1374 | 1374 | 1113 | 1113 | 1113 | 1113
Ap | 00420025 0017 0.176 | 0.127 | 0.069 | 0.069 | 0.049 | 0.049 | 0.049 | 0.049 | 0.202 | 0.202 | 0.202 | 0.146 | 0.146 | 0.146  0.078 | 0.078 | 0.056 | 0.056 | 0.056 Ap | 0056 | 0.034 | 0252 | 0.252 | 0.252 | 0.252 | 0.182 | 0.182 | 0.098 | 0.098 | 0302 | 0302 K 0218 0218 | 0218 | 0.118 | 0.118 | 0.084 | 0.084
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. I/G RECOMMENDED CUTTING CONDITIONS RECOMMENDED CUTTING CONDITIONS

HPK45, HPK46, HPKA47 scres HPK45, HPK46, HPKA47 sres

2 FLUTE BALL NOSE for RIB PROCESSING Vemmmn  f=mmieh  Ap=mm 2 FLUTE BALL NOSE for RIB PROCESSING Vemmmn  femmioh  Ap=mm

RPM =rev./min. FEED =mm/min. LBS = Length Below Shank RPM =rev./min. FEED =mm/min. LBS = Length Below Shank
20
112 112 112 112 100 125 125 103 112 109 97 128 130 132 130 129

Para Diameter (@)
VDI VDI
50 |g3pfmeter| 7 | 7 [ 7 [ 8 | 8 [ 8 | 8 | 8 [ 8 | 8 [ 8 [ 8 | 8 [10] w0 [1w0][1w0] 150 | 333
60 | 20 | 20 | 35 | 50 | 55 | @ | 70 | s [ o | 120 | 2 | 30 | 35 | 55
fz 0193 | 0193 | 0193 | 0193 | 0171 0238 | 0238 | 0.151 0214 | 0238 | 0238 | 0238 | 0238 | 0250 0264 | 0270
L RPM | 3570 3570 3570 3570 3174 3306 3306 2732 2975 2904 2582 2904 2582 2331 2066 1639

\'d 113 113 113 126 126 126 113 113 113 113 113 101 101 125 125 125 112
fz 0.149 | 0.149 | 0149 | 0186 | 0.186 | 0.186 | 0.167 | 0.167 @ 0.167 | 0.167 | 0.167 | 0.149 | 0.149 | 0214 | 0214 | 0214  0.193
RPM | 5152 | 5152 | 5152 | 5000 | 5000 | 5000 | 4500 | 4500 | 4500 | 4500 | 4500 | 4000 | 4000 | 3967 | 3967 | 3967 | 3570
FEED | 1375 1375 1375 1375 1087 1574 1574 825 1275 1382 1229 1382 1229 1166 1091 885
Ap 0350 | 0350 | 0350 | 0250 | 0250 | 1.080 | 1080 | 0780 | 0420 | 0300 | 0300 | 1260 | 1440 | 1620 | 1800 | 2250
Ve 112 112 112 112 100 125 125 103 112 109 97 128 130 132 130 129

FEED | 1535 | 1535 | 1535 | 1860 | 1860 | 1860 | 1507 | 1507 | 1507 | 1507 | 1507 | 1190 | 1190 | 1698 | 1698 | 1698 | 1375
Ap 0245 | 0245 | 0175 | 0720 | 0720 | 0520 | 0280 | 0280 | 0280 | 0200 & 0200 | 0200 | 0.120 | 0.900 | 0900 | 0650 & 0.350
\s 113 113 113 126 126 126 113 113 113 113 113 101 101 125 125 125 112
fz 0.149 | 0.149 | 0149 | 0.186 | 0.186 | 0.186 | 0.167 | 0.167 @ 0.167 | 0.167 & 0.167 | 0.149 | 0.149 | 0214 | 0214 | 0214  0.193 fz 0193 | 0193 | 0193 | 0193 | 0171 0238 | 0238 | 0.151 0214 | 0238 | 0238 | 0238 | 0238 | 0250 0264 | 0270
RPM | 5152 | 5152 | 5152 | 5000 | 5000 | 5000 | 4500 | 4500 | 4500 | 4500 | 4500 | 4000 | 4000 | 3967 | 3967 | 3967 | 3570 RPM | 3570 3570 3570 3570 3174 3306 3306 2732 2975 2904 2582 2904 2582 2331 2066 1639
FEED | 1375 1375 1375 1375 1087 1574 1574 825 1275 1382 1229 1382 1229 1166 1091 885
Ap 0350 | 0350 | 0350 | 0250 | 0250 | 1.080 | 1080 | 0780 | 0420 | 0300 | 0300 | 1260 | 1440 | 1620 | 1800 | 2250
Vc 107 107 107 107 95 118 118 98 107 104 92 121 123 125 123 122
fz 0172 | 0172 | 0172 | 0372 | 0153 | 0213 | 0213 | 0135 | 0192 | 0213 | 0213 | 0213 | 0213 | 0224 | 0236 | 0242
RPM | 3392 3392 3392 3392 3015 3141 3141 2595 2826 2759 2453 2759 2453 2214 1963 1557
FEED | 1169 1169 1169 1169 924 1338 1338 701 1084 175 1045 175 1045 991 927 752
Ap 0191 | 0191 | 0137 | 0562 | 0562 | 0406 | 0218 | 0218 | 0218 | 0.156 & 0156 | 0.156 | 0094 | 0702 | 0702 | 0507 | 0273 Ap 0273 | 0273 | 0273 | 0195 | 0195 | 0842 | 0842 | 0608 | 0328 | 0234 | 0234 | 0983 1123 1264 | 1404 | 1755

\'d 113 113 113 126 126 126 113 113 13 113 113 101 101 125 125 125 112 Vc 112 112 112 112 100 125 125 103 112 109 97 128 130 132 130 129
1.1

Para-
15| 60 | 6 | 75 | & | 120 | 30 | 36 | 60 | & | o | 20 | 2 | 32 | 3% | 4 | 50|
Ve

\s 108 108 108 119 119 119 107 107 107 107 107 96 96 118 118 118 107
fz 0133 | 0133 | 0133 | 0166 | 0.166 | 0.166 | 0.150 | 0.150 | 0.150 | 0.150 | 0.150 | 0.133 | 0133 | 0191 | 0.191 | 0191 | 0172
RPM | 4894 | 4894 | 4894 | 4750 | 4750 | 4750 | 4275 | 4275 | 4275 | 4275 | 4275 | 3800 | 3800 | 3769 | 3769 | 3769 | 3392

FEED | 1535 | 1535 | 1535 | 1860 | 1860 | 1860 | 1507 | 1507 | 1507 | 1507 | 1507 | 1190 | 1190 | 1698 | 1698 | 1698 | 1375
Ap 0245 | 0245 | 0175 | 0720 | 0720 | 0520 | 0280 | 0280 | 0280 | 0200 & 0200 | 0200 | 0.120 | 0.900 | 0900 | 0650 0350
I FEED | 1305 | 1305 | 1305 | 1581 1581 1581 1281 1281 1281 1281 1281 1012 | 1012 | 1443 | 1443 | 1443 | 1169

fz 0.149 | 0.149 | 0.149 | 0.186 | 0.186 | 0.186 | 0.167 | 0.167 @ 0.167 | 0.167 & 0.167 | 0.149 | 0.149 | 0214 | 0214 | 0214  0.193 fz 0193 | 0193 | 0193 | 0193 | 0171 0238 | 0238 | 0.151 0214 | 0238 | 0238 | 0238 | 0238 | 0250 @ 0264 | 0270
(NS RPM | 5152 | 5152 | 5152 | 5000 | 5000 | 5000 | 4500 | 4500 | 4500 | 4500 | 4500 | 4000 | 4000 | 3967 | 397 | 397 | 3570 RPM | 3570 3570 3570 3570 3174 3306 3306 2732 2975 2904 2582 2904 2582 2331 2066 1639

FEED | 1535 | 1535 | 1535 | 1860 | 1860 | 1860 | 1507 | 1507 | 1507 | 1507 | 1507 | 1190 | 1190 | 1698 | 1698 | 1698 | 1375 FEED | 1375 1375 1375 1375 1087 1574 1574 825 1275 1382 1229 1382 1229 1166 1091 885

Ap 0245 | 0245 | 0175 | 0720 | 0720 | 0520 | 0280 | 0280 | 0280 | 0200 & 0200 | 0200 | 0.120 | 0900 | 0.900 | 0650 & 0.350 Ap 0350 | 0350 | 0350 | 0250 | 0250 | 1.080 | 1080 | 0780 | 0420 | 0300 | 0300 | 1.260 | 1440 | 1620 | 1800 | 2250

Ve 108 108 108 119 119 119 107 107 107 107 107 96 96 118 118 118 107 Vc 107 107 107 107 95 118 118 98 107 104 92 121 123 125 123 122

fz 0133 | 0133 | 0133 | 0.166 | 0.166 | 0.166 | 0.150 | 0.150 | 0.150 | 0.150 | 0.150 | 0.133 | 0.133 | 0.191 | 0.191 | 0191 | 0172 fz 0172 | 0172 | 0172 | 0372 | 0153 | 0213 | 0213 | 0135 | 0192 | 0213 | 0213 | 0213 | 0213 | 0224 | 0236 | 0242
(N[VE RPM | 4894 | 4894 | 4894 | 4750 | 4750 | 4750 | 4275 | 4275 | 4275 | 4275 | 4275 | 3800 & 3800 | 3769 | 3769 | 3769 | 3392 RPM | 3392 3392 3392 3392 3015 3141 3141 2595 2826 2759 2453 2759 2453 2214 1963 1557
FEED | 1305 | 1305 | 1305 | 1581 1581 1581 1281 1281 1281 1281 1281 1012 | 1012 | 1443 | 1443 | 1443 | 1169 FEED | 1169 1169 1169 1169 924 1338 1338 701 1084 175 1045 175 1045 991 927 752
Ap 0.191 | 0.191 | 0137 | 0562 | 0562 | 0406 | 0218 | 0218 | 0218 | 0.156 & 0.156 | 0.156 | 0.094 | 0702 | 0702 | 0507 | 0273 Ap 0273 | 0273 | 0273 | 0195 | 0195 | 0842 | 0842 | 0608 | 0328 | 0234 | 0234 | 0983 1123 1264 | 1404 | 1755
\'d 94 94 94 104 104 104 94 94 94 94 94 83 83 103 103 103 93 Ve 93 93 93 93 83 103 103 85 93 91 81 106 108 109 108 107
fz 0126 | 0126 | 0126 | 0157 | 0157 | 0.157 | 0.141 | 0141 | 0141 | 0141 0141 | 0125 | 0125 | 0.181 | 0.181 | 0.181 | 0.162 fz 0162 | 0162 | 0162 | 0162 | 0.144 | 0.201 0.201 0.127 | 0.81 0.201 0.201 0.201 0.201 0211 0223 | 0228
RPM | 4276 | 4276 | 4276 | 4150 | 4150 | 4150 | 3735 | 3735 | 3735 | 3735 | 3735 | 3320 | 3320 | 3293 | 3293 | 3293 | 2963 RPM | 2963 2963 2963 2963 2634 2744 2744 2268 2469 2410 2143 2410 2143 1935 1715 1360
FEED | 1075 | 1075 | 1075 | 1302 | 1302 | 1302 | 1055 | 1055 | 1055 | 1055 | 1055 833 833 1189 | 1189 | 1189 963 FEED | 963 963 963 963 761 1102 1102 578 893 967 860 967 860 816 764 620
Ap 0.137 | 0137 | 0098 | 0403 | 0403 | 0291 | 0157 | 0157 | 0157 | 0112 | 0112 | 0112 | 0067 | 0504 | 0504 | 0364 @ 0.19 Ap 019 | 019 | 019 | 0.140 = 0.140 | 0605 | 0605 | 0437 | 0235 | 0168 | 0.168 | 0.706 | 0806 | 0907 | 1.008 | 1.260
Ve 94 94 94 104 104 104 94 94 94 94 94 83 83 103 103 103 93 Vc 93 93 93 93 83 103 103 85 93 91 81 106 108 109 108 107
fz 0126 | 0126 | 0126 | 0.157 | 0157 | 0.157 | 0.141 | 0.141 | 0.141 | 0.141 | 0141 | 0125 | 0125 | 0.181 | 0.181 | 0.181 | 0.162 fz 0162 | 0162 | 0162 | 0162 | 0.144 | 0.01 0.201 0.127 | 0.81 0.201 0.201 0.201 0.201 0211 0223 | 0228
RPM | 4276 | 4276 | 4276 | 4150 | 4150 | 4150 | 3735 | 3735 | 3735 | 3735 | 3735 | 3320 | 3320 | 3293 | 3293 | 3293 | 2963 RPM | 2963 2963 2963 2963 2634 2744 2744 2268 2469 2410 2143 2410 2143 1935 1715 1360
FEED | 1075 | 1075 | 1075 | 1302 | 1302 | 1302 | 1055 | 1055 | 1055 | 1055 | 1055 833 833 1189 | 1189 | 1189 963 FEED | 963 963 963 963 761 1102 1102 578 893 967 860 967 860 816 764 620
Ap 0.137 | 0.137 | 0098 | 0403 | 0403 | 0291 | 0.157 | 0157 | 0.157 | 0.112 | 0112 | 0112 | 0067 | 0504 | 0504 | 0364 019 Ap 0196 | 0196 | 0.196 | 0140 | 0.140 | 0605 | 0605 | 0437 | 0235 | 0.168 | 0.168 | 0706 | 0806 | 0907 | 1.008 | 1.260
\s 108 108 108 119 119 119 107 107 107 107 107 96 96 118 118 118 107 Vc 107 107 107 107 95 118 118 98 107 104 92 121 123 125 123 122
fz 0133 | 0133 | 0133 | 0166 | 0.166 | 0.166 | 0.150 | 0.150 | 0.150 | 0.150 | 0.150 | 0.133 | 0133 | 0191 | 0.191 | 0191 | 0172 fz 0172 | 0172 | 0172 | 0372 | 0153 | 0213 | 0213 | 0135 | 0192 | 0213 | 0213 | 0213 | 0213 | 0224 | 0236 | 0242
RPM | 4894 | 4894 | 4894 | 4750 | 4750 | 4750 | 4275 | 4275 | 4275 | 4275 | 4275 | 3800 | 3800 | 3769 | 3769 | 3769 | 3392 RPM | 3392 3392 3392 3392 3015 3141 3141 2595 2826 2759 2453 2759 2453 2214 1963 1557
FEED | 1305 | 1305 | 1305 | 1581 1581 1581 1281 1281 1281 1281 1281 1012 | 1012 | 1443 | 1443 | 1443 | 1169 FEED | 1169 1169 1169 1169 924 1338 1338 701 1084 175 1045 175 1045 991 927 752
Ap 0.191 | 0191 | 0137 | 0562 | 0562 | 0406 | 0218 | 0218 | 0218 | 0.156 & 0.156 | 0.156 | 0094 | 0702 | 0702 | 0507 | 0273 Ap 0273 | 0273 | 0273 | 0195 | 0195 | 0842 | 0842 | 0608 | 0328 | 0234 | 0234 | 0983 1123 1264 | 1404 | 1755
\'d 94 94 94 104 104 104 94 94 94 94 94 83 83 103 103 103 93 Vc 93 93 93 93 83 103 103 85 93 91 81 106 108 109 108 107
fz 0.126 | 0126 | 0126 | 0.157 | 0157 | 0.157 | 0.141 | 0.141 | 0.141 | 0.141 & 0141 | 0125 | 0.125 | 0.181 | 0.181 | 0.181 | 0.162 fz 0162 | 0162 | 0.162 | 0162 | 0.144 | 0.201 0.201 0.127 | 0.81 0.201 0.201 0.201 0.201 0211 0223 | 0228
RPM | 4276 | 4276 | 4276 | 4150 | 4150 | 4150 | 3735 | 3735 | 3735 | 3735 | 3735 | 3320 | 3320 | 3293 | 3293 | 3293 | 2963 RPM | 2963 2963 2963 2963 2634 2744 2744 2268 2469 2410 2143 2410 2143 1935 1715 1360
FEED | 1075 | 1075 | 1075 | 1302 | 1302 | 1302 | 1055 | 1055 | 1055 | 1055 | 1055 833 833 1189 | 1189 | 1189 963 FEED | 963 963 963 963 761 1102 1102 578 893 967 860 967 860 816 764 620
Ap 0.137 | 0137 | 0098 | 0403 | 0403 | 0291 | 0157 | 0157 | 0157 | 0112 | 0112 | 0112 | 0067 | 0504 | 0504 | 0364  0.19% Ap 019 | 019 | 019 | 0140 | 0.140 | 0605 | 0605 | 0437 | 0235 | 0168 | 0.168 | 0.706 | 0806 | 0907 | 1.008 | 1.260
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Y/ %
. / RECOMMENDED CUTTING CONDITIONS RECOMMENDED CUTTING CONDITIONS =-EH -
Ap | Ap |
"HPK11 sces | 7 HPK12, HPK13 sos 7.
Ae

Ae
3 FLUTE BALL NOSE - PLANE 4 FLUTE BALL NOSE - PLANE
RPM =rev./min.  FEED = mm/min. RPM =rev./min.  FEED = mm/min.
323 | Desc meer] 3| 4 | s | 6 | 8 ] w0 ] | 6 | 2 32 | Descr meter T35 T3 ] 25 | 3 | 4 ] 5 | 6 ] 8 ] o ] 2] 6 | »|
Vc 309 314 324 350 350 350 350 345 350 Vc 188 283 350 350 350 350 350 350 350 350 350 350 350
fz 0.090 0.107 0.121 0.159 0.181 0.202 0.225 0.229 0.222 fz 0.048 0.053 0.059 0.065 0.071 0.080 0.090 0.101 0.116 0.128 0.145 0.144 0.144
R RPM 32786 24999 20656 18579 13934 11148 9290 6865 5573 R RPM | 60000 | 60000 | 55723 | 44599 | 37157 | 27868 | 22294 | 18579 | 13934 | 11148 | 9290 6967 5573
FEED 8852 8025 7497 8862 7566 6755 6271 4716 3712 FEED | 11520 | 12720 | 13151 | 11596 | 10552 | 8918 8026 7506 6465 5707 5388 4013 2n
Vc 309 314 324 350 350 350 350 345 350 Vc 188 283 350 350 350 350 350 350 350 350 350 350 350
005D  0.02D fz 0.090 0.107 0.121 0.159 0.181 0.202 0.225 0.229 0.222 005D  0.02D fz 0.048 0.053 0.059 0.065 0.071 0.080 | 0.090 0.101 0.116 0.128 0.145 0.144 0.144
RPM 32786 24999 20656 18579 13934 11148 9290 6865 5573 RPM | 60000 | 60000 | 55723 | 44599 | 37157 | 27868 | 22294 | 18579 | 13934 | 11148 | 9290 6967 5573
FEED 8852 8025 7497 8862 7566 6755 6271 4716 3712 FEED | 11520 | 12720 | 13151 | 11596 | 10552 | 8918 8026 7506 6465 5707 5388 4013 21
Vc 309 314 324 350 350 350 350 345 350 Vc 188 283 350 350 350 350 350 350 350 350 350 350 350
fz 0.090 0.107 0.121 0.159 0.181 0.202 0.225 0.229 0.222 fz 0.048 0.053 0.059 0.065 0.071 0.080 0.090 0.101 0.116 0.128 0.145 0.144 0.144
R RPM 32786 24999 20656 18579 13934 11148 9290 6865 5573 R RPM 60000 | 60000 | 55723 | 44599 | 37157 | 27868 | 22294 | 18579 | 13934 | 11148 | 9290 6967 5573
FEED 8852 8025 7497 8862 7566 6755 6271 4716 3712 FEED | 11520 | 12720 | 13151 | 11596 | 10552 | 8918 8026 7506 6465 5707 5388 4013 2n
Vc 309 314 324 350 350 350 350 345 350 Vc 188 283 350 350 350 350 350 350 350 350 350 350 350
fz 0.090 0.107 0.121 0.159 0.181 0.202 0.225 0.229 0.222 fz 0.048 0.053 0.059 0.065 0.071 0.080 | 0.090 0.101 0.116 0.128 0.145 0.144 0.144
R RPM 32786 24999 20656 18579 13934 11148 9290 6865 5573 R RPM 60000 | 60000 | 55723 | 44599 | 37157 | 27868 | 22294 | 18579 | 13934 | 11148 | 9290 6967 5573
FEED 8852 8025 7497 8862 7566 6755 6271 4716 3712 FEED | 11520 | 12720 | 13151 | 11596 | 10552 | 8918 8026 7506 6465 5707 5388 4013 3211
Vc 309 314 324 350 350 350 350 345 350 Vc 188 283 350 350 350 350 350 350 350 350 350 350 350
005D 002D fz 0.090 0.107 0.121 0.159 0.181 0.202 0.225 0.229 0.222 005D  0.02D fz 0.048 0.053 0.059 0.065 0.071 0.080 0.090 0.101 0.116 0.128 0.145 0.144 0.144
RPM 32786 24999 20656 18579 13934 11148 9290 6865 5573 RPM 60000 | 60000 | 55723 | 44599 | 37157 | 27868 | 22294 | 18579 | 13934 | 11148 | 9290 6967 5573
FEED 8852 8025 7497 8862 7566 6755 6271 4716 3712 FEED | 11520 | 12720 | 13151 | 11596 | 10552 | 8918 8026 7506 6465 5707 5388 4013 3211
Vc 263 263 273 294 294 294 294 294 294 Vc 188 283 294 294 294 294 288 294 294 294 294 294 294
005D  0.02D fz 0.072 0.090 0.108 0.136 0.155 0.168 0.187 0.190 0.192 005D  0.02D fz 0042 | 0047 | 0.051 0.055 | 0060 | 0070 | 0.081 0092 | 0.103 | 0.111 0125 | 0.129 | 0.126
RPM 27868 20901 17376 15574 11680 9344 7787 5840 4672 RPM 60000 | 60000 | 46762 | 37389 | 31146 | 23360 | 18360 | 15574 | 11680 | 9344 7787 5840 4672
FEED 6019 5643 5630 6354 5431 4709 4368 3329 2691 FEED | 10080 & 11280 | 9540 8226 7475 6541 5948 5731 4812 4149 3893 3014 2355
Vc 263 263 273 294 294 294 294 294 294 Vc 188 283 294 294 294 294 288 294 294 294 294 294 294
005D  0.02D fz 0.072 0.090 0.108 0.136 0.155 0.168 0.187 0.190 0.192 005D  0.02D fz 0042 | 0047 | 0051 0.055 | 0060 | 0070 | 0.081 0092 | 0103 | 0.1M 0125 | 0.129 | 0.126
RPM 27868 20901 17376 15574 11680 9344 7787 5840 4672 RPM 60000 | 60000 | 46762 | 37389 | 31146 | 23360 | 18360 | 15574 | 11680 | 9344 7787 5840 4672
FEED 6019 5643 5630 6354 5431 4709 4368 3329 2691 FEED | 10080 | 11280 | 9540 8226 7475 6541 5948 5731 4812 4149 3893 3014 2355
Vc 191 191 201 237 237 237 237 237 237 Vc 188 237 237 237 237 237 237 237 237 237 237 237 237
005D  0.02D fz 0.072 0.087 0.099 0.123 0.144 0.156 0.173 0.180 0.180 005D 002D fz 0.038 | 0.041 0044 | 0047 | 0050 | 0060 | 0.071 0082 | 009 | 0.104 | 0115 | 0.119 | 0.119
RPM 20218 15164 12786 12568 9426 7541 6284 4713 3771 RPM 60000 | 50367 | 37698 | 30179 | 25136 | 18852 | 15081 | 12568 | 9426 7541 6284 4713 3771
FEED 4367 3957 3798 4637 4072 3529 3261 2545 2036 FEED | 9120 8261 6635 5673 5027 4525 4283 4122 3619 3137 2890 2243 1795
Vc 180 185 191 216 216 216 216 216 211 Vc 188 216 217 216 216 216 216 216 216 216 216 216 211
005D 002D fz 0.072 0.086 0.099 0.115 0.134 0.144 0.145 0.144 0.145 005D  0.02D fz 0.037 0.039 0.041 0.043 0.045 0.055 0.067 0.077 0.089 0.095 0.097 0.096 0.096
RPM 19125 14754 12130 11475 8607 6886 5737 4303 3361 RPM 60000 | 45835 | 34505 | 27501 | 22950 | 17212 | 13770 | 11475 | 8607 6886 5737 4303 3361
FEED 4131 3807 3603 3959 3460 2975 2496 1859 1462 FEED | 8880 7150 5659 4730 4131 3786 3690 3534 3064 2616 2226 1652 1291
Vc 124 124 129 149 149 149 149 149 149 Vc 149 149 149 150 149 149 149 149 149 149 149 149 144
005D 002D fz 0.072 0.087 0.099 0.108 0.125 0.144 0.144 0.144 0.143 005D  0.02D fz 0.033 0.035 0.036 0.038 0.040 | 0.050 | 0.062 0.072 0.082 0.096 0094 | 0.09 0.097
RPM 13114 9835 8197 7923 5942 4753 3961 2972 2377 RPM 47380 | 31621 | 23690 | 19055 | 15847 | 11885 | 9508 7923 5942 4753 391 2972 2295
FEED 2833 2567 2434 2567 2229 2054 1712 1283 1020 FEED 6254 4427 3411 2896 2536 2377 2358 2281 1949 1825 1489 14 890
Vc 309 314 324 350 350 350 350 345 350 Vc 188 283 350 350 350 350 350 350 350 350 350 350 350
005D 0.02D fz 0.090 0.107 0.121 0.159 0.181 0.202 0.225 0.229 0.222 005D 0.02D fz 0.048 0.053 0.059 0.065 0.071 0.080 0.090 0.101 0.116 0.128 0.145 0.144 0.144
RPM 32786 24999 20656 18579 13934 11148 9290 6865 5573 RPM 60000 | 60000 | 55723 | 44599 | 37157 | 27868 | 22294 | 18579 | 13934 | 11148 | 9290 6967 5573
FEED 8852 8025 7497 8862 7566 6755 6271 4716 3712 FEED | 11520 | 12720 | 13151 | 11596 | 10552 | 8918 8026 7506 6465 5707 5388 4013 321
Vc 263 263 273 294 294 294 294 294 294 Vc 188 283 294 294 294 294 288 294 294 294 294 294 294
005D  0.02D fz 0.072 0.090 0.108 0.136 0.155 0.168 0.187 0.190 0.192 005D 0.02D fz 0.042 0.047 0.051 0.055 0.060 | 0.070 | 0.081 0.092 0.103 0.111 0.125 0.129 0.126
RPM 27868 20901 17376 15574 11680 9344 7787 5840 4672 RPM | 60000 | 60000 | 46762 | 37389 | 31146 | 23360 | 18360 | 15574 | 11680 & 9344 7787 5840 4672
FEED 6019 5643 5630 6354 5431 4709 4368 3329 2691 FEED | 10080 & 11280 | 9540 8226 7475 6541 5948 5731 4812 4149 3893 3014 2355
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RECOMMENDED CUTTING CONDITIONS RECOMMENDED CUTTING CONDITIONS

HPI89, HPK15 sres
2 FLUTE CORNER RADIUS - SLOTTING 2 FLUTE CORNER RADIUS - SLOTTING
RPM =rev./min. FEED =mm/min. LBS = Length Below Shank RPM =rev./min. FEED =mm/min. LBS = Length Below Shank
. . Diameter (@) Diameter (d)

ONF 02 [ 03 [ 03 [ 03 [ 03 [ 03] o4 | 04 | [04 [ 04 [ 05 | 05 | IS0 | 330 | meter [ 05 [ 05 [ 06 | 06 [ 06 [ 06 | 06 [ 07 | 07 | 07 [ 08 | 08 | 08 | 08 |
--n--n---n 155 ---n--nnm--n- 6 | s |

Vc 82 113 102 102 129 129 116 116

fz 0.001 0.001 0.001 0.001 0.002 0.002 0,002 0.002 0.002 0.002 0.002 0.002 0.002 0.002 0.002 0.004 0.004 fz 0.004 0.004 0.004 0.004 0.003 0.005 0.005 0.005 0.004 0,004 0.006 0.005 0.005 0.006 0.006 0.005 0.005

No;:éaellloy 1.0D RPM | 49178 49178 | 44260 | 44260 49178 | 49178 | 44260 | 44260 | 44260 | 53277 | 53277 | 53277 | 47949 | 47949 | 47949 | 52458 | 52458 RPM 52458 | 47212 | 47212 | 47212 | 41966 | 51911 | 46720 | 46720 | 41529 | 31147 | 51569 | 46412 | 46412 | 51228 | 51228 | 46105 | 46105

FEED 98 98 89 89 197 197 177 177 177 213 213 213 192 192 192 420 420 FEED 420 378 378 378 252 519 467 467 332 249 619 464 464 615 615 461 461

Ap 0.010 | 0.009 | 0.008 | 0.007 | 0.014 | 0.014 H 0.012 | 0.011 | 0.011 | 0.020 | 0.018 | 0.018 | 0.016 | 0.016 | 0.014 | 0.025 | 0.025 Ap 0.023 0.020 0.020 0.018 0.018 0.027 0.024 0.021 0.018 0.015 0.035 0.028 0.025 0.040 0.036 0.032 0.028

Vc 31 31 28 28 46 46 42 42 42 67 67 67 60 60 60 82 82 Vc 82 74 74 74 66 98 88 88 78 59 113 102 102 129 129 116 116

fz 0.001 | 0.001 | 0.001 | 0.001 | 0.002 | 0.002  0.002 | 0.002 | 0.002  0.002 | 0.002 | 0.002 | 0.002 | 0.002 | 0.002 | 0.004 | 0.004 fz 0.004 0.004 0.004 | 0.004 0.003 0.005 0.005 0.005 0.004 0.004 0.006 0.005 0.005 0.006 0.006 0.005 0.005

1.0D RPM 49178 49178 | 44260 | 44260 49178 49178 | 44260 | 44260 44260 | 53277 | 53277 | 53277 | 47949 | 47949 | 47949 | 52458 | 52458 RPM 52458 | 47212 | 47212 | 47212 | 41966 | 51911 | 46720 | 46720 | 41529 | 31147 | 51569 | 46412 | 46412 | 51228 | 51228 | 46105 | 46105

FEED 98 98 89 89 197 197 177 177 177 213 213 213 192 192 192 420 420 FEED 420 378 378 378 252 519 467 467 332 249 619 464 464 615 615 461 461

Low aIon Ap 0.010 | 0.009 | 0.008 | 0.007 | 0.014 | 0.014 K 0.012 | 0.011 | 0.011 | 0.020 | 0.018 | 0.018 | 0.016 | 0.016 | 0.014 | 0.025 | 0.025 Ap 0.023 | 0020 | 0020 | 0.018 | 0018 | 0027 | 0024 | 0.021 0.018 | 0.015 0.035 | 0028 | 0025 | 0.040 | 0036 | 0.032 | 0.028

steel Vc 31 31 28 28 46 46 42 42 42 67 67 67 60 60 60 82 82 Vc 82 74 74 74 66 98 88 88 78 59 113 102 102 129 129 116 116

fz 0.001 | 0.001 | 0.001 | 0.001 | 0.002 | 0.002 K 0.002 | 0.002 | 0.002 H 0.002 | 0.002 | 0.002 | 0.002 | 0.002 | 0.002 | 0.004 | 0.004 fz 0.004 0.004 0.004 | 0.004 0.003 0.005 0.005 0.005 0.004 0.004 0.006 0.005 0.005 0.006 0.006 0.005 0.005

1.0D RPM | 49178 49178 | 44260 | 44260 49178 | 49178 | 44260 | 44260 | 44260 | 53277 | 53277 | 53277 | 47949 | 47949 | 47949 | 52458 | 52458 RPM 52458 | 47212 | 47212 | 47212 | 41966 | 51911 | 46720 | 46720 | 41529 | 31147 | 51569 | 46412 | 46412 | 51228 | 51228 | 46105 | 46105

FEED 98 98 89 89 197 197 177 177 177 213 213 213 192 192 192 420 420 FEED 420 378 378 378 252 519 467 467 332 249 619 464 464 615 615 461 461

Ap 0.010 | 0.009 | 0.008 | 0.007 | 0.014 | 0.014 |/ 0.012 | 0.011 | 0.011 | 0.020 | 0.018 | 0.018 | 0.016 | 0.016 | 0.014 | 0.025 | 0.025 Ap 0.023 0.020 0.020 0.018 0.018 0.027 0.024 0.021 0.018 0.015 0.035 0.028 0.025 0.040 0.036 0.032 0.028

Vc 31 31 28 28 46 46 42 42 42 67 67 67 60 60 60 82 82 Vc 82 74 74 74 66 98 88 88 78 59 113 102 102 129 129 116 116

fz 0.001 | 0.001 | 0.001 | 0.001 | 0.002 | 0.002  0.002 H 0.002 | 0.002 | 0.002 H 0.002 H 0.002 H 0.002 | 0.002 | 0.002 @ 0.004  0.004 fz 0.004 | 0004 & 0004 | 0004 | 0.003 | 0.005 | 0.005 0.005 | 0.004 | 0004 | 0006 | 0005 0005 | 0006 | 0.006 | 0.005 0.005

. 1.0D RPM 49178 49178 | 44260 | 44260 49178 49178 | 44260 | 44260 44260 | 53277 | 53277 | 53277 | 47949 | 47949 | 47949 | 52458 | 52458 11.17 i 52458 | 47212 | 47212 | 47212 | 41966 | 51911 | 46720 | 46720 | 41529 | 31147 | 51569 | 46412 | 46412 | 51228 | 51228 | 46105 | 46105

High FEED 98 98 89 89 197 197 177 177 177 213 213 213 192 192 192 420 420 FEED 420 378 378 378 252 519 467 467 332 249 619 464 464 615 615 461 461
alloyed Ap 0.010 | 0.009 | 0.008 | 0.007 | 0.014 | 0.014 A 0.012 | 0.011 | 0.011 | 0.020 | 0.018 | 0.018 | 0.016 | 0.016 | 0.014 | 0.025 | 0.025 Ap 0.023 0.020 0.020 0.018 0.018 0.027 0.024 0.021 0.018 0.015 0.035 0.028 0.025 0.040 0.036 0.032 0.028

steel, and Vc 31 31 28 28 41 41 37 37 37 57 57 57 51 51 51 72 72 Vc 72 65 65 65 58 88 79 79 70 53 93 84 84 103 103 93 93
tool steel fz 0.001 | 0.001 | 0.001 | 0.001 | 0.002 | 0.002 K 0.002 | 0.002 | 0.002  0.002 | 0.002 | 0.002 | 0.002 | 0.002 | 0.002 | 0.003 | 0.003 fz 0.003 0.003 0.003 0.003 0.002 0.004 0.004 0.004 0.003 0.003 0.005 0.005 0.005 0.006 0.006 0.005 0.005
1.0D RPM 49178 49178 | 44260 | 44260 43714 | 43714 | 39343 | 39343 | 39343 | 45081 | 45081 | 45081 | 40573 | 40573 | 40573 | 45900 | 45900 (NP2 RPM 45900 | 41310 | 41310 | 41310 | 36720 @ 46447 | 41802 | 41802 | 37158 | 27868 | 42230 | 38007 | 38007 | 40983 | 40983 | 36885 | 36885

FEED 98 98 89 89 175 175 157 157 157 180 180 180 162 162 162 275 275 FEED 275 248 248 248 147 372 334 334 223 167 422 380 380 492 492 369 369

Ap 0.009 | 0.008 | 0.007 | 0.006 | 0.011 | 0.011 | 0.010 | 0.009 | 0.009 | 0.017 | 0.015 | 0.015 | 0.014 | 0.014 | 0.012 | 0.021 | 0.021 Ap 0.019 | 0017 | 0017 | 0015 | 0015 | 0023 | 0.020 | 0.018 | 0.015 | 0.013 0.030 | 0.024 @ 0.021 0.034 | 0.031 0.027 | 0.024

Vc 31 31 28 28 41 41 37 37 37 57 57 57 51 51 51 72 72 Vc 72 65 65 65 58 88 79 79 70 53 93 84 84 103 103 93 93

fz 0.001 | 0.001 | 0.001 | 0.001 | 0.002 | 0.002  0.002 | 0.002 | 0.002 | 0.002 | 0.002 | 0.002 | 0.002 | 0.002 | 0.002 @ 0.003 | 0.003
1.0D RPM | 49178 49178 44260 | 44260 | 43714 | 43714 39343 39343 | 39343 | 45081 | 45081 | 45081 40573 | 40573 | 40573 | 45900 | 45900
FEED | 98 98 89 89 175 | 175 | 157 | 157 | 157 | 180 | 180 | 180 | 162 @ 162 | 162 | 275 | 275
Ap 0.009 | 0.008 | 0.007 | 0.006 A 0.011 | 0011 | 0.010 | 0.009 | 0.009 | 0.017 | 0.015 | 0.015 | 0.014 | 0.014 | 0.012 | 0.021 | 0.021
Ve 26 26 23 23 4 4 37 37 37 52 52 52 46 46 46 67 67
fz 0.001 | 0.001 | 0.001 | 0.001 | 0.001 | 0.001 H 0.001 | 0.001 | 0.007 | 0.002 | 0.002 | 0.002 | 0.002 | 0.002 | 0.002 K 0.003 | 0.003
1.0D RPM | 40983 40983 36885 | 36885 | 43714 | 43714 | 39343 | 39343 | 39343 | 40983 | 40983 | 40983 | 36885 | 36885 | 36885 | 42621 | 42621
FEED | 82 82 74 74 87 87 79 79 79 164 | 164 | 164 | 148 | 148 | 148 | 256 | 256
Ap 0.009 | 0.008 | 0.007 | 0.006 | 0011 | 0.011 | 0.010 | 0.009 | 0.009 | 0.017 | 0.015 | 0.015 | 0.014 | 0.014 | 0.012 | 0.021 | 0.021
Ve 21 21 19 19 31 31 28 28 28 4 4 4 37 37 37 52 52
fz 0.001 | 0.001 | 0.001 | 0.001 | 0.001 | 0.001  0.001 | 0.001 | 0.0017 | 0.001 | 0.001 | 0.001 | 0.001 | 0.001 | 0.001 | 0.002 | 0.002
1.0D RPM | 32786 32786 29507 | 29507 | 32786 | 32786 | 29507 29507 | 29507 | 32786 | 32786 | 32786 | 29507 | 29507 | 29507 | 32786 | 32786
FEED | 66 66 59 59 66 66 59 59 59 66 66 66 59 59 59 131 | 131
Ap 0.008 | 0.007 | 0.006 | 0.006 A 0.011 | 0011  0.010 | 0.008 | 0.008 | 0.016 | 0.014 | 0.014 | 0.013 | 0.013 | 0.011 | 0.020 | 0.020
Ve 21 21 19 19 26 26 23 23 23 31 31 31 28 28 28 4 4
fz 0.001 | 0.001 | 0.001 | 0.001 | 0.001 | 0.001 A 0.001 | 0.001 | 0.007 | 0.001 | 0.001 | 0.001 | 0.001 | 0.001 | 0.001 | 0.002 | 0.002
1.0D RPM | 32786 32786 29507 | 29507 | 27322 | 27322 | 24590 | 24590 | 24590 | 24589 | 24589 | 24589 | 22130 | 22130 | 22130 | 26229 | 26229
FEED | 66 66 59 59 55 55 49 49 49 49 49 49 44 44 44 105 | 105
Ap 0.008 | 0.007 | 0.006 | 0.006 A 0.011 | 0.011 A 0.010 | 0.008 | 0.008 | 0.016 | 0.014 | 0.014 | 0.013 | 0.013 | 0.011 | 0.020 | 0.020
Ve 15 15 14 14 21 21 19 19 19 26 26 26 23 23 23 31 31
fz 0.001 | 0.001 | 0.001 | 0.001 | 0.001 | 0.001  0.001 | 0.001 | 0.001 | 0.001 | 0.001 | 0.001 | 0.001 | 0.001 | 0.001 | 0.002 | 0.002
1.0D RPM | 24589 | 24589 | 22130 | 22130 | 21858 | 21858 | 19672 | 19672 | 19672 | 20491 | 20491 | 20491 | 18442 | 18442 | 18442 | 19672 | 19672
FEED | 49 49 44 44 44 44 39 39 39 4 4 4 37 37 37 79 79
Ap 0.007 | 0.006 A 0.005 | 0.005 | 0.009 | 0.009  0.008 | 0.007 | 0.007 | 0.013 | 0.012 | 0.012 | 0.010 | 0.010 | 0.009 K 0.016 | 0.016
\'d 31 31 28 28 4 4 37 37 37 57 57 57 51 51 51 72 72
fz 0.001 | 0.001 | 0.001 | 0.001 | 0.002 | 0.002  0.002 | 0.002 | 0.002 | 0.002 | 0.002 | 0.002 | 0.002 | 0.002 | 0.002 K 0.003 | 0.003
1.0D RPM | 49178 49178 44260 | 44260 | 43714 | 43714 | 39343 | 39343 | 39343 | 45081 | 45081 | 45081 | 40573 | 40573 | 40573 | 45900 | 45900
FEED = 98 98 89 89 175 | 175 | 157 | 157 | 157 | 180 | 180 | 180 | 162 = 162 | 162 | 275 | 275
Ap 0.009 | 0.008 | 0.007 | 0.006 A 0.011 | 0.011 | 0.010 | 0.009 | 0.009 | 0.017 | 0.015 | 0.015 | 0.014 | 0.014 | 0.012 | 0.021 | 0.021
Ve 26 26 23 23 4 4 37 37 37 52 52 52 46 46 46 67 67
fz 0.001 | 0.001 | 0.001 | 0.001 | 0.001 | 0001  0.001 | 0.001 | 0.007 | 0.002 | 0.002 | 0.002 | 0.002 | 0.002 | 0.002 A 0.003 | 0.003
1.0D RPM | 40983 40983 36885 | 36885 43714 43714 | 39343 39343 39343 | 40983 | 40983 | 40983 | 36885 | 36885 | 36885 | 42621 | 42621

fz 0.003 | 0003 | 0003 | 0003 | 0002 | 0004 | 0004 0004 | 0003 | 0003 0005 | 0005 | 0005 | 0006 | 0006 | 0005 0.005
RPM | 45900 | 41310 | 41310 | 41310 | 36720 @ 46447 | 41802 @ 41802 | 37158 | 27868 | 42230 | 38007 | 38007 | 40983 | 40983 | 36885 & 36885
FEED | 275 248 248 248 147 372 334 334 223 167 422 380 380 492 492 369 369
Ap 0.019 | 0017 | 0017 | 0015 | 0015 | 0023 | 0020 0018 | 0015 | 0013 | 0030 | 0024 | 0021 | 0034 | 0031 | 0027 | 0024
Vc 67 60 60 60 54 77 70 70 62 46 77 69 69 77 77 70 70
fz 0.003 | 0003 | 0.003 | 0003 | 0002 | 0004 | 0004 0004 | 0003 | 0003 & 0005 | 0004 | 0004 | 0005 | 0005 | 0.005 | 0.005
RPM | 42621 | 38359 | 38359 | 38359 | 34097 | 40983 | 36885 36885 | 32786 | 24590 | 35020 | 31518 | 31518 | 30737 | 30737 | 27663 | 27663
FEED | 256 230 230 230 136 328 295 295 197 148 350 252 252 307 307 277 277
Ap 0.019 | 0017 | 0017 | 0015 | 0015 | 0023 | 0020 0018 | 0015 | 0013 | 0030 | 0024 | 0021 | 0034 | 0031 | 0027 | 0024
Ve 52 46 46 46 4 57 51 51 45 34 62 56 56 67 67 60 60
fz 0.002 | 0002 | 0002 | 0002 | 0002 | 0003 | 0003 0003 | 0002 | 0002 0004 | 0003 | 0003 | 0004 | 0004 | 0004 0004
RPM | 32786 | 29507 | 29507 | 29507 | 26229 | 30053 | 27048 @ 27048 | 24042 | 18032 | 28335 | 25502 | 25502 | 26639 | 26639 | 23975 | 23975
FEED 131 118 118 118 105 180 162 162 96 72 227 153 153 213 213 192 192
Ap 0.018 | 0016 | 0016 | 0014 | 0.014 | 0022 | 0019 0017 | 0014 | 0012 | 0028 | 0022 | 0020 | 0032 | 0029 | 0026 | 0022
Vc 4 37 37 37 33 46 42 42 37 28 46 42 42 51 51 46 46
fz 0.002 | 0002 | 0002 | 0002 & 0001 | 0002 & 0002 | 0002 | 0002 | 0001 | 0003 & 0002 | 0002 0003 | 0003 | 0003 | 0003
RPM | 26229 | 23606 | 23606 | 23606 | 20983 | 24589 | 22130 @ 22130 | 19671 | 14753 | 21115 | 19004 | 19004 = 20491 | 20491 | 18442 | 18442
FEED 105 94 94 94 42 98 89 89 79 30 127 76 76 123 123 m m
Ap 0018 | 0016 | 0016 | 0014 | 0014 | 0022 | 0019 | 0017 | 0014 | 0012 | 0028 | 0022 | 0020 | 0032 | 0029 | 0026 | 0.022
Vc 31 28 28 28 25 4 37 37 33 25 42 38 38 4 4 37 37
fz 0.002 | 0001 | 0001 | 0001 | 0001 | 0002 | 0002 0002 | 0002 | 0001 & 0002 | 0002 | 0002 | 0003 | 0003 | 0002 0002
RPM | 19672 | 17705 | 17705 | 17705 | 15738 | 21858 | 19672 | 19672 | 17486 | 13115 | 18952 | 17057 | 17057 | 16392 | 16392 | 14753 | 14753
FEED 79 35 35 35 31 87 79 79 70 26 76 68 68 98 98 59 59
Ap 0.015 | 0013 | 0013 | 0011 | 0011 | 0018 | 0016 = 0014 | 0012 | 0010 A 0023 | 0018 | 0016 | 0026 | 0023 | 0021 | 0018
Vc 72 65 65 65 58 88 79 79 70 53 93 84 84 103 103 93 93
fz 0.003 | 0003 | 0003 | 0003 | 0002 | 0004 | 0004 0004 | 0003 | 0003 & 0005 | 0005 | 0005 | 0006 | 0006 | 0005 | 0.005
RPM | 45900 | 41310 | 41310 | 41310 | 36720 | 46447 | 41802 | 41802 | 37158 | 27868 | 42230 | 38007 | 38007 | 40983 | 40983 | 36885 & 36885
FEED | 275 248 248 248 147 372 334 334 223 167 422 380 380 492 492 369 369
Ap 0.019 | 0017 | 0017 | 0015 | 0015 | 0023 | 0020 0018 | 0015 | 0013 | 0030 | 0024 | 0021 | 0034 | 0031 | 0027 | 0024
Ve 67 60 60 60 54 77 70 70 62 46 77 69 69 77 77 70 70
fz 0.003 | 0003 | 0.003 | 0003 | 0002 | 0004 | 0004 0004 | 0003 | 0003 & 0005 | 0004 | 0004 | 0005 | 0005 | 0005 0005
RPM | 42621 | 38359 38359 | 38359 | 34097 @ 40983 | 36885 36885 | 32786 | 24590 | 35020 | 31518 | 31518 30737 | 30737 | 27663 | 27663
FEED | 82 82 74 74 87 87 79 79 79 164 | 164 | 164 | 148 | 148 | 148 | 256 | 256 FEED | 256 230 230 230 136 328 295 295 197 148 350 252 252 307 307 277 277
Ap 0.009 | 0.008 | 0.007 | 0.006 A 0.011 | 0011 | 0.010 | 0.009 | 0.009 | 0.017 | 0.015 | 0.015 | 0.014 | 0.014 | 0.012 | 0.021 | 0.021 Ap 0.019 | 0017 | 0017 | 0015 | 0015 | 0023 | 0020 0018 | 0015 | 0013 | 0030 | 0024 | 0021 | 0034 | 0031 | 0027 | 0024
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. I/G RECOMMENDED CUTTING CONDITIONS RECOMMENDED CUTTING CONDITIONS

HPI189, HPK15 seres HPI89, HPK15 seres

2 FLUTE CORNER RADIUS - SLOTTING Vemmmn  femmfeh  Ap=mm 2 FLUTE CORNER RADIUS - SLOTTING Vemmmn  femmioh  Ap=mm

RPM =rev./min. FEED =mm/min. LBS = Length Below Shank RPM =rev./min. FEED =mm/min. LBS = Length Below Shank

Diameter (@) Para- Diameter (@)

VDI

323 e I N T B I meter 25 [ 3 3 [ 3|3 | s |3 |3 Jas | a4 ] 4] 4]
_LBs | --n--nn-nnn _Les | 16| -n-nnnnnm
Vc 103 | 144 130 | 154 | 154 | 139 | 139 | 139 | 124 19 | 176 | 176 | 176 | 157 | 216 | 216 | 195 Vc 195 195 173 173 217 21 21 21 190 190 190 169 216 216 216 216 216
fz 0.005 | 0.007 0,007 0.006 | 0.010 | 0.010 | 0.009 | 0.009 | 0.009 | 0.008 0.007 0.007 0.011 | 0010 | 0.010 | 0010 | 0.009 | 0.013 | 0.013 | 0.012 fz 0012 | 0012 | 0010 | 0010 | 0016 | 0019 | 0019 | 0019 | 0017 | 0017 | 0017 | 0015 | 0022 | 0026 | 0026 | 0026 | 0026

RPM 40982 | 51000 | 51000 | 45900 | 49178 | 49178 | 44260 | 44260 | 44260 | 39342 | 29507 | 29507 | 41581 | 37423 | 37423 | 37423 | 33265 | 34426 | 34426 | 30983
FEED | 410 | 714 | 714 | 551 | 984 | 984 | 797 | 797 | 797 | 629 | 413 | 413 | 915 | 748 | 748 | 748 | 599 | 895 | 895 | 744
Ap 0.024 | 0.041 | 0.041 | 0032 | 0.050 | 0.045 | 0.040 | 0.040 | 0.035 | 0.035 | 0.030 | 0.025 | 0.075 | 0.060 | 0.060 | 0.053 | 0.045 | 0.100 | 0.090 | 0.080

RPM | 30983 | 30983 | 27541 | 27541 | 27604 | 22404 | 22404 | 22404 = 20164 | 20164 | 20164 | 17923 | 19673 | 17212 | 17212 | 17212 | 17212
FEED | 744 744 551 551 873 851 851 851 686 686 686 538 866 895 895 895 895
Ap 0080 | 0070 | 0070 | 0060 | 0.125 | 0150 | 0.150 | 0135 | 0.120 | 0.120 | 0.105 | 0.105 | 0.175 | 0200 | 0200 | 0.200 | 0.180

\s 103 | 144 | 144 | 130 | 154 | 154 | 139 | 139 | 139 | 124 & 93 93 19 | 176 | 176 | 176 | 157 | 216 | 216 | 195 Ve 195 195 173 173 217 211 211 211 190 190 190 169 216 216 216 216 216
fz 0.005 | 0.007 | 0.007 | 0.006 | 0.010 | 0.010 | 0.009 | 0.009 | 0.009 | 0.008 | 0.007 A 0.007 | 0.011 | 0.010 | 0.010 | 0.010  0.009 | 0.013 | 0.013 | 0.012 fz 0012 | 0012 | 0010 | 0010 | 0016 | 0019 | 0019 | 0019 | 0017 | 0017 | 0017 | 0015 | 0022 | 0026 | 0026 | 0026 | 0.026
RPM | 40982 | 51000 | 51000 | 45900 49178 | 49178 | 44260 44260 | 44260 | 39342 | 29507 29507 | 41581 | 37423 | 37423 | 37423 | 33265 | 34426 | 34426 30983 RPM | 30983 | 30983 | 27541 | 27541 | 27604 | 22404 | 22404 22404 @ 20164 | 20164 | 20164 | 17923 | 19673 | 17212 | 17212 | 17212 | 17212
FEED | 410 | 714 | 714 | 551 | 984 | 984 | 797 | 797 | 797 | 629 | 413 | 413 | 915 | 748 | 748 | 748 | 599 | 895 | 895 | 744 FEED | 744 744 551 551 873 851 851 851 686 686 686 538 866 895 895 895 895
Ap 0.024 | 0.041 | 0.041 | 0.032 | 0.050 | 0.045 | 0.040 | 0.040 | 0.035 | 0.035 | 0.030 | 0.025 | 0.075 | 0.060 | 0.060 | 0.053 | 0.045 | 0.100 | 0.090 | 0.080 Ap 0080 | 0070 | 0070 | 0060 | 0.125 | 0150 | 0.150 | 0135 | 0.120 & 0.120 | 0.105 | 0.105 | 0.175 | 0200 | 0.200 | 0.200 | 0.180

fz 0.005 | 0.007 | 0.007 | 0.006 | 0.010 | 0.010 | 0.009 | 0.009 | 0.009 | 0.008 | 0.007 K 0.007 | 0.011 | 0.010 | 0.010 | 0.010 | 0.009 | 0.013 | 0.013 | 0.012 fz 0012 | 0012 | 0010 | 0010 | 0016 | 0019 | 0019 | 0019 | 0017 | 0017 | 0017 | 0015 | 0022 | 0026 | 0026 | 0026 | 0.026
RPM | 30983 | 30983 | 27541 | 27541 | 27604 | 22404 | 22404 | 22404 @ 20164 | 20164 | 20164 | 17923 | 19673 | 17212 | 17212 | 17212 | 17212
FEED | 744 744 551 551 873 851 851 851 686 686 686 538 866 895 895 895 895
Ap 0080 | 0070 | 0070 | 0060 | 0.125 | 0150 | 0.150 | 0135 | 0.120 | 0.120 | 0.105 | 0.105 | 0.175 | 0200 | 0.200 | 0.200 | 0.180
\'d 103 | 144 | 144 | 130 | 154 | 154 | 139 | 139 | 139 | 124 & 93 93 19 | 176 | 176 | 176 | 157 | 216 | 216 | 195 \'d 195 195 173 173 217 21 21 211 190 190 190 169 216 216 216 216 216
fz 0.005 | 0.007 | 0.007 | 0.006 | 0.010 | 0.010 | 0.009 | 0.009 | 0.009 | 0.008 | 0.007 A 0.007 | 0.011 | 0.010 | 0.010 | 0.010  0.009 | 0.013 | 0.013 | 0.012 fz 0012 | 0012 | 0010 | 0010 | 0016 | 0019 | 0019 | 0019 | 0017 | 0017 | 0017 | 0015 | 0022 | 0026 | 0026 | 0026 | 0.026
RPM | 40982 | 51000 | 51000 | 45900 49178 | 49178 | 44260 44260 | 44260 | 39342 | 29507 29507 | 41581 | 37423 | 37423 | 37423 | 33265 | 34426 | 34426 | 30983 (NS RPM | 30983 | 30983 | 27541 | 27541 | 27604 | 22404 | 22404 @ 22404 | 20164 | 20164 | 20164 | 17923 | 19673 | 17212 17212 | 17212 | 17212
FEED | 410 | 714 | 714 | 551 | 984 | 984 | 797 | 797 | 797 | 629 | 413 | 413 | 915 | 748 | 748 | 748 | 599 | 895 | 895 | 744 FEED | 744 744 551 551 873 851 851 851 686 686 686 538 866 895 895 895 895
Ap 0.024 | 0.041 | 0.041 | 0032 | 0.050 | 0.045 | 0.040 | 0.040 | 0.035 | 0.035 | 0.030 | 0.025 | 0.075 | 0.060 | 0.060 | 0.053 | 0.045 | 0.100 | 0.090 | 0.080 Ap 0080 | 0070 | 0070 | 0060 | 0.125 | 0150 | 0150 | 0135 | 0120 | 0.120 | 0.105 | 0.105 | 0.175 | 0200 | 0200 | 0.200 | 0.180
Ve 82 M3 | M3 102 124 | 124 111 11N 99 74 74 154 | 139 | 139 | 139 | 123 | 170 | 170 | 153 Ve 153 153 136 136 170 170 170 170 153 153 153 136 170 170 170 170 170
fz 0.005 | 0.007 | 0.007 | 0.006 | 0.008 | 0.008 | 0.007 | 0.007 | 0.007 | 0.006 | 0.006 A 0.006 | 0.010 | 0.009 | 0.009 | 0.009  0.008 | 0.013 | 0.013 | 0.012 fz 0012 | 0012 | 0010 | 0010 | 0016 | 0020 | 0020 | 0020 | 0018 | 0018 | 0018 | 0016 | 0023 | 0027 | 0027 | 0027 | 0.027
RPM | 32786 | 40072 | 40072 | 36065 | 39343 | 39343 | 35409 | 35409 | 35409 | 31474 | 23606 | 23606 | 32754 | 29479 | 29479 | 29479 | 26203 | 27049 | 27049 | 24344 (I8 RPM | 24344 | 24344 | 21639 | 21639 | 21630 | 18032 | 18032 | 18032 | 16229 | 16229 @ 16229 | 14426 | 15502 | 13524 | 13524 @ 13524 | 13524
FEED | 328 | 561 | 561 | 433 | 629 = 629 | 496 | 49 | 49 | 378 | 283 | 283 | 655 | 531 | 531 | 531 | 419 | 703 | 703 | 584 FEED | 584 584 433 433 712 21 21 721 584 584 584 462 713 730 730 730 730
Ap 0.020 | 0.034 | 0.034 | 0.027 | 0.043 | 0.038 | 0.034 | 0.034 | 0.030 | 0.030 | 0.026 A 0.021 | 0.064 | 0.051 | 0.051 | 0.045 | 0.038 | 0.085 | 0.077 | 0.068 Ap 0068 | 0060 | 0060 | 0051 | 0.106 | 0128 | 0.128 | 0.115 | 0.102 | 0.102 | 0.089 | 0089 | 0.149 | 0.170 | 0170 | 0.170 | 0.153
\'d 82 M3 | 113 ) 102 | 124 | 124 | 111 | 111 | 11 99 74 74 154 | 139 | 139 | 139 | 123 | 170 | 170 | 153 \'d 153 153 136 136 170 170 170 170 153 153 153 136 170 170 170 170 170
fz 0.005 | 0.007 | 0.007 | 0.006 | 0.008 | 0.008 | 0.007  0.007 A 0.007 | 0.006 | 0.006 0.006  0.010 | 0.009 | 0.009 | 0.009 0.008 | 0.013 | 0013 | 0.012 fz 0012 | 0012 | 0010 | 0010 | 0016 | 0020 | 0020 @ 0020 | 0018 A 0018 | 0018 | 0016 | 0023 | 0027 | 0027 | 0027 | 0.027
RPM | 32786 | 40072 | 40072 | 36065 | 39343 | 39343 | 35409 | 35409 | 35409 | 31474 | 23606 | 23606 | 32754 | 29479 | 29479 | 29479 | 26203 | 27049 | 27049 | 24344 RPM | 24344 | 24344 | 21639 | 21639 | 21630 & 18032 | 18032 | 18032 & 16229 | 16229 | 16229 | 14426 | 15502 | 13524 | 13524 | 13524 | 13524
FEED | 328 | 561 | 561 | 433 | 629 | 629 | 49 | 49 | 49 | 378 | 283 | 283 | 655 | 531 | 531 | 531 | 419 | 703 | 703 | 584 FEED = 584 584 433 433 712 721 721 721 584 584 584 462 713 730 730 730 730
Ap 0.020 | 0.034 | 0.034 | 0.027 | 0.043 | 0.038 | 0.034 | 0.034 | 0.030 | 0.030 | 0.026 A 0.021 | 0.064 | 0.051 | 0.051 | 0.045  0.038 | 0.085 | 0.077 | 0.068 Ap 0068 | 0060 | 0060 | 0051 | 0.106 | 0128 | 0.128 | 0.115 | 0.102 | 0.102 | 0.089 | 0089 | 0.149 | 0170 | 0170 | 0.170 | 0.153

Vc 62 82 82 74 82 82 74 74 74 66 49 49 103 93 93 93 83 13 | 113 | 102 Vc 102 102 91 91 113 113 113 13 102 102 102 91 113 13 113 113 13
38.

RPM | 40982 | 51000 | 51000 | 45900 | 49178 | 49178 | 44260 | 44260 | 44260 | 39342 | 29507 | 29507 | 41581 | 37423 | 37423 | 37423 | 33265 | 34426 | 34426 | 30983

\'d 103 | 144 | 144 | 130 | 154 | 154 | 139 | 139 | 139 | 124 93 93 1% | 176 | 176 | 176 | 157 | 216 | 216 | 195 Ve 195 195 173 173 217 AN 21 21 190 190 190 169 216 216 216 216 216
FEED | 410 | 714 | 714 | 551 | 984 | 984 | 797 | 797 | 797 | 629 | 413 & 413 | 915 | 748 | 748 | 748 | 599 | 895 | 895 | 744

Ap 0.024 | 0.041 | 0.041 | 0.032 | 0.050 | 0.045 | 0.040 | 0.040 | 0.035 | 0.035 | 0.030 | 0.025 | 0.075 | 0.060 | 0.060 | 0.053 | 0.045 | 0.100 | 0.090 | 0.080

fz 0.004 | 0.006 | 0.006 | 0.005 | 0.007 | 0.007 | 0.006 | 0.006 | 0.006 | 0.006 | 0.005  0.005 | 0.009 | 0.008 | 0.008 | 0.008  0.007 | 0.012 0012 | 0.011 fz 0011 | 0011 | 0010 | 0010 | 0015 | 0018 | 0018 | 0018 | 0016 | 0016 | 0016 | 0014 | 0021 | 0025 | 0025 | 0025 | 0.025
RPM | 24590 | 29143 | 29143 | 26229 | 26229 | 26229 | 23606 | 23606 | 23606 | 20983 | 15737 | 15737 | 21939 | 19745 | 19745 | 19745 | 17551 | 18032 | 18032 | 16229 RPM | 16229 | 16229 | 14426 | 14426 | 14420 | 12021 | 12021 | 12021 | 10819 | 10819 | 10819 | 9617 | 10321 | 9017 | 9017 | 9017 | 9017
FEED | 197 | 350 | 350 | 262 | 367 367 | 283 | 283 | 283 | 252 | 157 | 157 | 395 | 316 | 316 | 316 | 246 | 433 | 433 | 357 FEED | 357 357 289 289 433 433 433 433 346 346 346 269 433 451 451 451 451
Ap 0.020 | 0.034 | 0.034 | 0.027 | 0.043 | 0.038 | 0.034 | 0.034 | 0.030 | 0.030 | 0.026 | 0.021 | 0.064 | 0.051 | 0.051 | 0.045 | 0.038 | 0.085 | 0.077 | 0.068 Ap 0068 | 0060 | 0060 | 0051 | 0.106 | 0128 | 0.128 | 0.115 | 0102 | 0.102 | 0.089 | 0089 | 0.149 | 0170 | 0170 | 0.170 | 0.153
\s 54 67 67 60 67 67 60 60 60 54 40 40 83 74 74 74 66 93 93 83 \s 83 83 74 74 93 93 93 93 83 83 83 74 93 93 93 93 93
fz 0.003 | 0.005 | 0.005 | 0.005 | 0.005 | 0.005 | 0.005  0.005 | 0.005 | 0.004 | 0.004 0.004 | 0.007 | 0.006 | 0.006 | 0.006  0.005 | 0.009 | 0.009 | 0.008 fz 0008 | 0008 | 0007 | 0007 | 0011 | 0014 | 0014 0014 | 0013 | 0013 | 0013 | 0011 | 0016 | 0019 | 0019 | 0019 | 0.019
RPM | 21311 | 23679 | 23679 | 21311 | 21311 | 21311 | 19180 | 19180 | 19180 | 17049 | 12787 | 12787 | 17510 | 15759 | 15759 | 15759 | 14008 | 14754 | 14754 | 13279 RPM | 13279 | 13279 | 11803 | 11803 | 11845 | 9835 | 9835 | 9835 | 8852 | 8852 | 8852 | 7868 | 8446 | 7377 | 7377 | 7377 | 7377
FEED | 128 | 237 | 237 | 213 | 213 | 213 | 192 | 192 | 192 | 136 | 102 | 102 | 245 189 | 189 | 189 | 140 | 266 | 266 | 212 FEED | 212 212 165 165 270 275 275 275 230 230 230 173 270 280 280 280 280
Ap 0.019 | 0032 | 0.032 | 0.025 | 0.040 | 0.036 | 0.032 | 0.032 | 0.028 | 0.028 | 0.024 | 0.020 | 0.060 | 0.048 | 0.048 | 0.042  0.036 | 0.080 | 0.072 | 0.064 Ap 0064 | 0056 | 0056 | 0048 | 0.100 | 0120 | 0.120 | 0.108 | 0.096 | 009 | 0.084 | 0084 | 0.140 | 0.160 | 0.160 | 0.160 | 0.144
\'d 4 52 52 46 51 51 46 46 46 4 31 31 62 56 56 56 50 72 72 65 Ve 65 65 58 58 72 72 72 72 65 65 65 58 72 72 72 72 72
fz 0.002 | 0.004 | 0.004 | 0.004 | 0.004 | 0.004 | 0.004 | 0.004  0.004 | 0.003 | 0.003 | 0.003 | 0.006 | 0.005 | 0.005  0.005 0.004 0.007 | 0.007 | 0.006 fz 0.006 | 0006 | 0006 | 0006 | 0009 | 0011 | 0011 | 0011 | 0010 | 0010 | 0010 | 0009 | 0013 | 0015 | 0015 | 0015 | 0015
RPM | 16393 | 18215 | 18215 | 16394 | 16392 | 16392 | 14753 | 14753 | 14753 | 13114 | 9835 | 9835 | 13184 | 11866 | 11866 | 11866 10547 | 11475 | 11475 | 10328 RPM | 10328 | 10328 @ 9180 | 9180 | 9167 | 7650 | 7650 | 7650 | 6885 | 6885 | 6885 | 6120 | 6592 | 5737 | 5737 | 5737 | 5737
FEED | 66 146 | 146 | 131 | 131 | 131 | 118 | 118 | 118 | 79 59 59 158 | 119 | 119 | 119 | 84 161 | 161 | 124 FEED 124 124 110 110 164 168 168 168 138 138 138 110 171 172 172 172 172
Ap 0.019 | 0032 | 0.032 | 0.025 | 0.040 | 0.036 | 0.032 | 0.032 | 0.028 | 0.028 | 0.024 | 0.020 | 0.060 | 0.048 | 0.048 | 0.042 | 0.036 | 0.080 | 0.072 | 0.064 Ap 0064 | 0056 | 0056 | 0048 | 0.100 | 0120 | 0.120 | 0.108 | 0.09 | 009 | 0.084 | 0084 | 0.140 | 0.160 | 0.160 | 0.160 | 0.144
Ve B3 4 4 37 4 4 37 37 37 B 25 25 52 47 47 47 42 62 62 56 \s 56 56 49 49 62 62 62 62 56 56 56 49 62 62 62 62 62
fz 0.002 | 0.003 | 0.003 | 0.003 | 0.003 | 0.003 | 0.003  0.003 | 0.003 | 0.003 | 0.002 A 0.002 | 0.005 | 0.004 | 0.004 | 0.004 0.004 | 0.006 0.006 | 0.005 fz 0.005 | 0005 | 0005 | 0005 | 0008 | 0009 0009 0009 | 0008 0008 | 0008 | 0007 | 0011 | 0012 | 0012 | 0012 | 0012
RPM | 13114 | 14571 | 14571 | 13114 | 13114 13114 | 11803 | 11803 | 11803 | 10491 | 7868 | 7868 | 11021 | 9919 | 9919 | 9919 | 8817 | 9835 | 9835 | 8852 RPM | 8852 | 8852 | 7868 | 7868 | 7931 | 6557 | 6557 | 6557 | 5901 | 5901 | 5901 | 5246 | 5614 | 4918 | 4918 | 4918 & 4918
FEED = 52 87 87 79 79 79 71 71 71 63 31 31 110 | 79 79 79 71 118 | 118 89 FEED 89 89 79 79 119 118 118 118 94 94 94 73 124 118 118 118 118
Ap 0.016 | 0026 | 0.026 | 0.020 | 0.033 | 0.029 | 0.026 | 0.026 | 0.023 | 0.023 | 0.020 A 0.016 | 0.049 | 0.039 | 0.039 | 0.034 | 0.029 | 0.065 | 0.059 | 0.052 Ap 0052 | 0046 | 0046 | 0039 | 0081 | 0098 | 0098 @ 0088 | 0078 @ 0078 | 0068 | 0068 | 0.114 | 0.130 | 0.130 | 0.130 | 0.117
\'d 82 M3 ) 113 ) 102 | 124 | 124 | 111 ) 111 N 99 74 74 154 | 139 | 139 | 139 | 123 | 170 | 170 | 153 Ve 153 153 136 136 170 170 170 170 153 153 153 136 170 170 170 170 170
fz 0.005 | 0.007 | 0.007 | 0.006 | 0.008 | 0.008 | 0.007 | 0.007 | 0.007 | 0.006 | 0.006 A 0.006  0.010 | 0.009 | 0.009 | 0.009  0.008 | 0.013 | 0.013 | 0.012 fz 0012 | 0012 | 0010 | 0010 | 0016 | 0020 | 0020 | 0020 | 0018 | 0018 | 0018 | 0016 | 0023 | 0027 | 0027 | 0027 | 0027
RPM | 32786 | 40072 | 40072 | 36065 | 39343 | 39343 | 35409 | 35409 | 35409 | 31474 | 23606 | 23606 | 32754 | 29479 | 29479 | 29479 | 26203 | 27049 | 27049 | 24344 RPM | 24344 | 24344 | 21639 | 21639 | 21630 | 18032 | 18032 | 18032 & 16229 | 16229 | 16229 | 14426 | 15502 | 13524 | 13524 | 13524 | 13524
FEED | 328 | 561 | 561 | 433 | 629 = 629 | 496 | 49 | 496 | 378 | 283 | 283 | 655 | 531 | 531 | 531 | 419 | 703 | 703 | 584 FEED | 584 584 433 433 712 721 Al 21 584 584 584 462 713 730 730 730 730
Ap 0.020 | 0.034 | 0.034 | 0.027 | 0.043 | 0.038 | 0.034 | 0.034 | 0.030 | 0.030 | 0.026 K 0.021 | 0.064 | 0.051 | 0.051 | 0.045 | 0.038 | 0.085 | 0.077 | 0.068 Ap 0068 | 0060 | 0060 | 0051 | 0106 | 0128 | 0.128 | 0.115 | 0102 | 0.102 | 0.089 | 0089 | 0.149 | 0170 | 0170 | 0.170 | 0.153
Ve 62 82 82 74 82 82 74 74 74 66 49 49 103 93 93 93 83 13 | 113 | 102 \s 102 102 91 91 13 113 113 13 102 102 102 91 113 13 13 113 13
fz 0.004 | 0.006 | 0.006 | 0.005 | 0.007 | 0.007 | 0.006  0.006 | 0.006 | 0.006 | 0.005 0.005 | 0.009 | 0.008 | 0.008 | 0008 0.007 | 0.012 0012 | 0.011 fz 0011 | 0011 | 0010 | 0010 | 0015 | 0018 | 0018 @ 0018 | 0016 | 0016 | 0016 | 0014 | 0.021 | 0025 | 0025 | 0025 | 0.025
RPM | 24590 | 29143 | 29143 | 26229 | 26229 | 26229 | 23606 | 23606 | 23606 | 20983 | 15737 | 15737 | 21939 | 19745 | 19745 | 19745 | 17551 | 18032 | 18032 | 16229 RPM | 16229 | 16229 | 14426 | 14426 & 14420 | 12021 | 12021 | 12021 | 10819 | 10819 | 10819 = 9617 | 10321 | 9017 | 9017 | 9017 | 9017
FEED | 197 | 350 | 350 | 262 | 367 @ 367 | 283 | 283 | 283 | 252 | 157 | 157 | 395 | 316 | 316 | 316 | 246 | 433 | 433 | 357 FEED | 357 357 289 289 433 433 433 433 346 346 346 269 433 451 451 451 451
Ap 0.020 | 0.034 | 0.034 | 0.027 | 0.043 | 0.038 | 0.034 | 0.034 | 0.030 | 0.030 | 0.026 A 0.021 | 0.064 | 0.051 | 0.051 | 0.045 | 0.038 | 0.085 | 0.077 | 0.068 Ap 0.068 | 0060 | 0060 | 0051 | 0.106 | 0128 | 0.128 | 0.115 | 0.102 | 0.102 | 0.089 | 0089 | 0.149 | 0.170 | 0.170 | 0.170 | 0.153
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RECOMMENDED CUTTING CONDITIONS

HP189, HPK15 serees
2 FLUTE CORNER RADIUS - SLOTTING Ve—mmn  f—nmisotr  Ap—mm

RPM =rev./min. FEED =mm/min. LBS = Length Below Shank

Diameter (@)

| 6 [ 6688 frrfnlili]oo]

meer | 4 T4 4[4[ 5 [ [6 6]
55 | 20 | 30 | 35 | 5 | o | 1 [ 20 [ w0 |1z | e | s | o [ 35 | 55 |18 | a5 | 5 | 32 | 30| 38 | 36 | %5 ]

216 | 195 | 195 | 173 | 237 | 252 | 252 | 227 | 252 | 252 | 252 | 252 | 227 | 227 | 257 | 257 | 252 | 252 | 257 | 257 | 252 | 252

fz 0.026 | 0.023 | 0.023 | 0.021 | 0.029 | 0.032 | 0.032 | 0.029 | 0.036 | 0.036 | 0.036 | 0.036 | 0.032 | 0.032  0.047 | 0.047 | 0.054 | 0.054 0.064 0.064 | 0.074 | 0.085
RPM 1721215491 1549113770/ 16789 | 16065 16065 | 14459 | 13388|13388 1338813388 12049 12049 10245 |10245| 8033 | 8033 | 6830 | 6830 | 5020 | 4016
FEED | 895 | 713 | 713 | 578 | 961 | 1028 | 1028 839 | 964 | 964 | 964 964 | 771 | 771 | 963 | 963 | 868 | 868 874 | 874 | 743 | 683
Ap 0.180 | 0.160 | 0.140 | 0.140 | 0.225 | 0.250 | 0.225 | 0.200 | 0.300 | 0.300 | 0.300 | 0.270 | 0.240 | 0.210 | 0.400 | 0.360 | 0.500 | 0.450 | 0.600  0.540 | 0.800 | 1.000
Ve 216 | 195 | 195 | 173 | 237 | 252 | 252 | 227 | 252 | 252 | 252 | 252 | 227 | 227 | 257 | 257 | 252 | 252 | 257 | 257 | 252 | 252
fz 0.026 | 0.023 | 0.023 | 0.021 | 0.029 | 0.032 | 0.032 | 0.029 | 0.036 | 0.036 | 0.036 | 0.036 | 0.032 | 0.032  0.047 | 0.047 | 0.054 | 0.054 0.064 0.064 | 0.074 | 0.085
RPM 17212115491 15491 | 1377016789 | 16065 16065 14459|13388| 13388 13388 13388 12049 12049 10245 10245 8033 | 8033 | 6830 | 6830 | 5020 K 4016
FEED | 895 | 713 | 713 | 578 | 961 | 1028 1028 | 839 | 964 | 964 | 964 | 964 | 771 | 771 | 963 | 963 | 868 & 868 874 | 874 | 743 | 683
\'d 216 | 195 | 195 | 173 | 237 | 252 | 252 | 227 | 252 | 252 | 252 | 252 | 227 | 227 | 257 | 257 | 252 | 252 | 257 | 257 | 252 | 252
fz 0.026 | 0.023 | 0.023 | 0.021 | 0.029 | 0.032 | 0.032 | 0.029 | 0.036 | 0.036 | 0.036 | 0.036 | 0.032 | 0.032  0.047 | 0.047 | 0.054 | 0.054 0.064 0.064 | 0.074 | 0.085
(NN RPM17212]15491 15491 1377016789/ 16065 16065 | 14459 13388 1338813388 13388 12049 12049|10245 10245 8033 | 8033 | 6830 | 6830 | 5020 4016
FEED | 895 | 713 | 713 | 578 | 961 | 1028 1028 | 839 | 964 | 964 | 964 | 964 | 771 | 771 | 963 | 963 | 868 & 868 | 874 | 874 | 743 | 683

Ap 0.180 | 0.160 | 0.140 | 0.140 | 0.225 | 0.250 | 0.225 | 0.200 | 0.300 | 0.300 | 0.300 | 0.270 | 0.240 | 0.210 | 0400 | 0.360 | 0.500 | 0.450 | 0.600 | 0.540 | 0.800 | 1.000
IVC 216 | 195 | 195 | 173 | 237 | 252 | 252 | 227 | 252 | 252 | 252 | 252 | 227 | 227 | 257 | 257 | 252 | 252 | 257 | 257 | 252 | 252

fz 0.026 | 0.023 | 0.023 | 0.021 | 0.029 | 0.032 | 0.032 | 0.029 | 0.036 | 0.036 | 0.036 | 0.036 | 0.032 | 0.032  0.047 | 0.047 | 0.054 | 0.054 0.064 0.064 | 0.074 | 0.085
RPM 1721215491 1549113770/ 16789 | 16065 16065 | 14459 13388|13388 1338813388 12049 12049 10245/10245| 8033 | 8033 | 6830 | 6830 | 5020 | 4016
FEED | 895 | 713 | 713 | 578 | 961 | 1028 | 1028 839 | 964 | 964 | 964 964 | 771 | 771 | 963 | 963 | 868 | 868 @ 874 | 874 | 743 | 683
Ap 0.180 | 0.160 | 0.140 | 0.140 | 0.225 | 0.250 | 0.225 | 0.200 | 0.300 | 0.300 | 0.300 | 0.270 | 0.240 | 0.210 | 0.400 | 0.360 | 0.500 | 0.450 | 0.600 | 0.540 | 0.800 | 1.000

Ap 0.180 | 0.160 | 0.140 | 0.140 | 0.225 | 0.250 | 0.225 | 0.200 | 0.300 | 0.300 | 0.300 | 0.270 | 0.240 | 0.210 | 0.400 | 0.360 | 0.500 | 0.450 | 0.600  0.540 | 0.800 | 1.000

Ve 170 | 153 | 153 | 136 | 181 | 201 | 201 | 181 | 201 | 201 | 201 | 201 | 181 | 181 | 201 | 201 | 201 | 201 | 206 | 206 | 201 | 201

fz 0.027 | 0.024 | 0.024 | 0.022 | 0.030 | 0.032 | 0.032 | 0.029 | 0.037 | 0.037 | 0.037 | 0.037 | 0.033 | 0.033 | 0.046 | 0.046 | 0.055 | 0.055 0.065 0.065 | 0.074 | 0.085
(NIPH RPM 1352412172 1217210819 12786|12786 1278611507 | 10655 10655|10655 10655 9590 | 9590 | 7992 | 7992 | 6393 | 6393 | 5464 | 5464 | 3995 3197
FEED | 730 | 584 | 584 | 476 | 774 | 818 818 | 667 | 788 | 788 | 788 | 788 | 633 | 633 | 735 | 735 | 703 | 703 | 710 | 710 | 591 | 544
Ap 0.15310.136 | 0.119 | 0.119 | 0.191 | 0.213 | 0.191 | 0.170 | 0.255 | 0.255 | 0.255 | 0.230 | 0.204 | 0.179 | 0.340 | 0.306 | 0.425 | 0.383 | 0.510 | 0.459 | 0.680 | 0.850
\'d 170 | 153 | 153 | 136 | 181 | 201 | 201 | 181 | 201 | 201 | 201 | 201 | 181 | 181 | 201 | 201 | 201 | 201 | 206 | 206 | 201 & 201
fz 0.027 | 0.024 | 0.024 | 0.022 | 0.030 | 0.032 | 0.032 | 0.029 | 0.037 | 0.037 | 0.037 | 0.037 | 0.033 | 0.033 0.046 0.046 | 0.055 | 0.055 0.065 0.065 | 0.074 | 0.085
RPM 11352412172 1217210819| 1278612786 1278611507 | 10655| 10655 | 1065510655 | 9590 | 9590 | 7992 | 7992 | 6393 | 6393 | 5464 | 5464 | 3995 | 3197
FEED | 730 | 584 | 584 | 476 | 774 | 818 818 | 667 | 788 | 788 | 788 | 788 | 633 | 633 | 735 735 | 703 | 703 | 710 | 710 | 591 & 544
Ap 0.153 10.136 | 0.119 | 0.119 | 0.191 | 0.213 | 0.191 | 0.170 | 0.255 | 0.255 | 0.255 | 0.230 | 0.204 | 0.179 | 0.340 | 0.306 | 0.425 | 0.383 | 0.510 | 0.459 | 0.680 | 0.850
Ve 13 1102 | 102 | 91 | 124 | 134 | 134 | 121 | 134 | 134 | 134 | 134 | 121 | 121 | 134 | 134 | 134 | 134 | 134 | 134 | 134 | 134
fz 0.025 | 0.023 | 0.023 | 0.020 | 0.027 | 0.030 | 0.030 | 0.027 | 0.035 | 0.035 | 0.035 | 0.035 | 0.032 | 0.032 | 0.043 | 0.043 | 0.051 | 0.051  0.059 | 0.059 | 0.070 | 0.082
RPM | 9017 | 8115 | 8115 | 7214 | 8770 | 8524 | 8524 | 7672 | 7104 | 7104 | 7104 | 7104 | 6394 | 6394 | 5328 | 5328 | 4262 | 4262 | 3551 | 3551 | 2664 | 2131
FEED | 451 | 373 | 373 | 289 | 481 | 511 | 511 | 414 | 497 | 497 | 497 | 497 | 409 | 409 | 458 | 458 | 435 | 435 419 | 419 | 373 | 349
Ap 0.15310.136 | 0.119 | 0.119 | 0.191 | 0.213 | 0.191 | 0.170 | 0.255 | 0.255 | 0.255 | 0.230 | 0.204 | 0.179 | 0.340 | 0.306 | 0.425 | 0.383 | 0.510 | 0.459 | 0.680 | 0.850
\s 93 | 8 | 8 | 74| 98 | 103 | 103 | 93 | 103 | 103 | 103 | 103 | 93 | 93 | 103 | 103 | 103 | 103 | 103 | 103 | 103 | 103
fz 0.0190.017 | 0.017 | 0.015 | 0.020 | 0.022 | 0.022 | 0.020 | 0.026 | 0.026 | 0.026 | 0.026 | 0.023 | 0.023 0.032 | 0.032 | 0.038 | 0.038 | 0.045 0.045 | 0.053 | 0.061
RPM | 7377 | 6639 | 6639 | 5902 | 6953 | 6557 | 6557 | 5901 | 5464 | 5464 | 5464 | 5464 | 4918 | 4918 | 4098 | 4098 | 3278 | 3278 | 2733 | 2733 | 2049 | 1640
FEED | 280 | 226 | 226 | 177 | 284 | 289 | 289 | 236 284 | 284 | 284 284 | 226 | 226 | 262 | 262 | 249 | 249 246 | 246 | 217 | 200
Ap 0.144 10128 | 0.112 | 0.112 | 0.180 | 0.200 | 0.180 | 0.160 | 0.240 | 0.240 | 0.240 | 0.216 | 0.192 | 0.168 | 0.320 | 0.288 | 0.400 | 0.360 | 0.480  0.432 | 0.640 | 0.800
\'d 72 | 65 | 65 | 58 | 78 8 | 8 | 74 | 8 | 8 8 | 8 | 74|74 | 8 8 8 | 8 | 8 | 8 | 8 | 8
fz 0.015/0.014 | 0.014 | 0.012 0016 | 0.018 | 0.018 | 0.016 | 0.021 | 0.021 | 0.021 | 0.021 | 0.019 | 0.019 | 0.026 | 0.026 | 0.030 | 0.030 0.037 | 0.037 | 0.042 | 0.048
RPM | 5737 | 5163 | 5163 | 4590 | 5491 | 5246 | 5246 | 4721 | 4371 | 4371 | 4371 | 4371 | 3934 | 3934 | 3278 | 3278 | 2622 | 2622 | 2186 | 2186 | 1640 | 1311
FEED | 172 | 145 | 145 | 110 | 180 | 189 | 189 | 151 | 184 | 184 | 184 | 184 | 149 149 | 170 | 170 | 157 | 157 | 162 | 162 | 138 | 126
Ap 0.14410.128 | 0.112 | 0.112  0.180 | 0.200 | 0.180 | 0.160 | 0.240 | 0.240 | 0.240 | 0.216 | 0.192 | 0.168 | 0.320 | 0.288 | 0.400 | 0.360 | 0.480 0.432 | 0.640 | 0.800
Ve 62 | 56 | 56 | 49 | 67 | 72 | 72 | 65 | 72 | 72 | 72 | 72 | 65 | 65 | 72 | 72 | 72 | 72 | 72 | 72 | 72 | 72
fz 0.0120.011|0.011 | 0.010 0014 | 0.015 | 0.015 | 0.013 | 0.018 | 0.018 | 0.018  0.018 | 0.016 | 0.016 0.021 | 0.021|0.026 | 0.026 0.030 0.030 | 0.034 | 0.039
RPM | 4918 | 4426 | 4426 | 3934 | 4753 | 4590 | 4590 | 4131 | 3825 | 3825 | 3825 | 3825 | 3443 | 3443 | 2869 | 2869 | 2295 | 2295 | 1913 | 1913 | 1435 | 1147
FEED | 118 | 97 | 97 | 79 | 129 | 138 A 138 107 | 138 | 138 | 138 | 138 | 110 | 110 | 120 | 120 | 119 119 | 115 | 115 | 97 | 89
Ap 0.117 1 0.104 | 0.091 | 0.091 | 0.146 | 0.163 | 0.146 | 0.130 | 0.195 | 0.195 | 0.195 | 0.176 | 0.156 | 0.137 | 0.260 | 0.234 | 0.325 | 0.293 | 0.390 | 0.351 | 0.520 | 0.650
Ve 170 | 153 | 153 | 136 | 181 | 201 | 201 | 181 | 201 | 201 | 201 | 201 | 181 | 181 | 201 | 201 | 201 | 201 | 206 | 206 | 201 | 201
fz 0.027 1 0.024 | 0.024 | 0.022 | 0.030 | 0.032 | 0.032 | 0.029 | 0.037 | 0.037 | 0.037 | 0.037 | 0.033 | 0.033 | 0.046 | 0.046 | 0.055 | 0.055 0.065 0.065 | 0.074 | 0.085
RPM 113524 12172/1217210819| 1278612786 1278611507 | 10655| 10655 | 1065510655 | 9590 | 9590 | 7992 | 7992 | 6393 | 6393 | 5464 | 5464 | 3995 | 3197
FEED | 730 | 584 | 584 | 476 | 774 | 818 818 | 667 | 788 | 788 | 788 | 788 | 633 | 633 | 735 | 735 | 703 | 703 | 710 | 710 | 591 | 544
Ap 0.15310.136 | 0.119 | 0.119  0.191 | 0.213 | 0.191 | 0.170 | 0.255 | 0.255 | 0.255 | 0.230 | 0.204 | 0.179 | 0.340 | 0.306 | 0.425 | 0.383 | 0.510 | 0.459 | 0.680 | 0.850
\s 13 1102 | 102 | 91 | 124 | 134 | 134 | 121 | 134 | 134 | 134 | 134 | 121 | 121 | 134 | 134 | 134 | 134 | 134 | 134 | 134 | 134
fz 0.025 1 0.023 | 0.023 | 0.020 | 0.027 | 0.030 | 0.030 | 0.027 | 0.035 | 0.035 | 0.035 | 0.035 | 0.032 | 0.032 0.043  0.043 | 0.051 | 0.051 0.059 0.059 | 0.070 | 0.082
RPM | 9017 | 8115 | 8115 | 7214 | 8770 | 8524 | 8524 | 7672 | 7104 | 7104 | 7104 | 7104 | 6394 | 6394 | 5328 5328 4262 | 4262 | 3551 | 3551 | 2664 | 2131
FEED | 451 | 373 | 373 | 289 | 481 | 511 | 511 | 414 | 497 | 497 | 497 | 497 | 409 | 409 | 458 | 458 | 435 | 435 | 419 | 419 | 373 | 349
Ap 0.153 1 0.136 | 0.119 | 0.119 | 0.191 | 0.213 | 0.191 | 0.170 | 0.255 | 0.255 | 0.255 | 0.230 | 0.204 | 0.179 | 0.340 | 0.306 | 0.425 | 0.383 | 0.510 | 0.459 | 0.680 | 0.850
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RECOMMENDED CUTTING CONDITIONS

HPK1 4 SERIES

2 FLUTE MINIATURE CORNER RADIUS - SLOTTING VA ——-

RPM =rev./min.  FEED = mm/min.

VDI | Material Para- Diameter ()
ISO .
. fE _““__

Ve 129 154 175 196 216

Non-alloy fz 0.002 o.ooz 0.004 0.005 0.006 0010 0010 0011 0013
steel RPM | 49178 53277 52458 51911 51228 49178 46350 41581 34426
FEED 197 213 419 519 615 984 958 939 895

Ve 4 67 82 98 129 154 175 196 216

H o o00sp 0.002 0.002 0.004 0.005 0.006 0010 0010 0011 0013
RPM | 49178 53277 52458 51911 51228 49178 46350 41581 34426

Lowalloy FEED 197 213 419 519 615 984 958 939 895
steel Ve % 67 82 98 129 154 175 196 216
I o o00sp 0.002 0.002 0.004 0.005 0.006 0010 0010 0011 0013
RPM 49178 53277 52458 51911 51228 49178 46350 41581 34426

FEED 197 213 419 519 615 984 958 939 895

Ve 4 67 82 98 129 154 175 19 216

o o0osp 0.002 0.002 0.004 0.005 0.006 0010 0010 0011 0013
High RPM 49178 53277 52458 51911 51228 49178 46350 41581 34426
alloyed FEED 197 213 419 519 615 984 958 939 895
steel,and Ve 46 67 82 98 129 154 175 19 216
tool steel o o0o0sp 0.002 0.002 0.004 0.005 0.006 0010 0010 0011 0013
7 ReM 49178 53277 52458 51911 51228 49178 46350 41581 34426

FEED 197 213 419 519 615 984 958 939 895

Ve 41 57 72 88 103 124 139 154 170

oo 0.002 0.002 0.003 0.004 0.006 0.008 0.009 0010 0013
RPM 43714 45081 45900 46447 40983 39343 36874 32754 27049

FEED = 175 180 275 372 491 629 644 666 703

Ve 41 52 67 7 77 82 92 103 13

oo 0.001 0.002 0.003 0.004 0.005 0.007 0.008 0.009 0012
RPM 43714 40983 42621 40983 30737 26229 24514 21939 18032

FEED 88 164 255 328 307 368 371 400 433

Ve 31 41 52 57 67 67 7 83 93

1 oom 0.001 0001 0.002 0,003 0.004 0,005 0.006 0.007 0.009
RPM 32786 32786 32786 30053 26639 21311 19055 17510 14754

FEED 66 66 131 180 213 213 216 239 266

Ve 2% 31 41 4 51 51 56 62 72

o oom 0.001 0.001 0.002 0.002 0.003 0.004 0.005 0.006 0.007

RPM | 27322 24589 26229 24589 20491 16392 14935 13184 11475

FEED 55 49 105 98 123 131 134 145 161

Ve 2 2% 31 41 41 41 47 52 62

o oom 0.001 0.001 0.002 0.002 0.003 0.003 0.004 0.005 0.006

RPM 21858 20491 19672 21858 16392 13114 12360 11021 9835

FEED 39 41 59 83 85 90 98 104 19

Ve 41 57 72 88 103 124 139 154 170

o oo © 0.002 0.002 0.003 0.004 0.006 0.008 0009 0010 0013
RPM 43714 45081 45900 46447 40983 39343 36874 32754 27049

FEED = 175 180 275 372 491 629 644 666 703

Ve 41 52 67 7 77 82 92 103 13

o oosp © 0.001 0.002 0.003 0.004 0.005 0.007 0.008 0.009 0012
RPM | 43714 40983 42621 40983 30737 26229 24514 21939 18032

FEED 88 164 255 328 307 368 371 400 433
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:-EH I
Ap:{: Ap:l:
HPK1 y HPK17 seres Ae HPK1 y HPK17 seres Ae

-~
. I/G RECOMMENDED CUTTING CONDITIONS RECOMMENDED CUTTING CONDITIONS

e——
4 FLUTE CORNER RADIUS - SIDE CUTTING Veemmin 2= mmiooh 4 FLUTE CORNER RADIUS - SIDE CUTTING -
RPM =rev./min.  FEED = mm/min. RPM =rev./min.  FEED = mm/min.
so | voi | watra Par s | ol | pare Diameter (0
BB | Descr mete) 05 | o6 | o7 ] o8 | 1 | 12 ] s ] 18 | 2 | 25 | PRgmeer |5 T35 [ 4 [ 45 [ 5 [ 6 [ s [ o [ 1 [ 6 [ 2 |
Vc 82 17 159 206 154 176 196 206 216 217 Vc 21 216 216 237 252 252 257 252 257 252 252
003D 08D fz 0.005 0.006 0.006 0.007 0.008 0.009 0.010 0.012 0.013 0.016 5 fz 0.020 0.023 0.027 0.029 0.032 0.037 0.048 0.056 0.066 0.077 0.083
RPM 52458 62293 72129 81964 49178 46556 41612 36462 34426 27604 RPM 22404 19673 17212 16789 16065 13388 10245 8033 6830 5020 4016
FEED 1050 1371 1731 2295 1574 1602 1682 1730 1790 1792 FEED 1792 1825 1859 1957 2056 1982 1967 1799 1804 1546 1333
Vc 82 17 159 206 154 176 196 206 216 217 Vc 21 216 216 237 252 252 257 252 257 252 252
fz 0.005 0.006 0.006 0.007 0.008 0.009 0.010 0.012 0.013 0.016 fz 0.020 0.023 0.027 0.029 0.032 0.037 0.048 0.056 0.066 0.077 0.083
R RPM 52458 62293 72129 81964 49178 46556 41612 36462 34426 27604 RPM 22404 19673 17212 16789 16065 13388 10245 8033 6830 5020 4016
FEED 1050 1371 1731 2295 1574 1602 1682 1730 1790 1792 FEED 1792 1825 1859 1957 2056 1982 1967 1799 1804 1546 1333
Vc 82 17 159 206 154 176 196 206 216 217 Vc 21 216 216 237 252 252 257 252 257 252 252
fz 0.005 0.006 0.006 0.007 0.008 0.009 0.010 0.012 0.013 0.016 fz 0.020 0.023 0.027 0.029 0.032 0.037 0.048 0.056 0.066 0.077 0.083
A RPM 52458 62293 72129 81964 49178 46556 41612 36462 34426 27604 RPM 22404 19673 17212 16789 16065 13388 10245 8033 6830 5020 4016
FEED 1050 1371 1731 2295 1574 1602 1682 1730 1790 1792 FEED 1792 1825 1859 1957 2056 1982 1967 1799 1804 1546 1333
Vc 82 17 159 206 154 176 196 206 216 217 Vc 21 216 216 237 252 252 257 252 257 252 252
fz 0.005 0.006 0.006 0.007 0.008 0.009 0.010 0.012 0.013 0.016 fz 0.020 0.023 0.027 0.029 0.032 0.037 0.048 0.056 0.066 0.077 0.083
A RPM 52458 62293 72129 81964 49178 46556 41612 36462 34426 27604 Uikl RPM 22404 19673 17212 16789 16065 13388 10245 8033 6830 5020 4016
FEED 1050 1371 1731 2295 1574 1602 1682 1730 1790 1792 FEED 1792 1825 1859 1957 2056 1982 1967 1799 1804 1546 1333
Ve 72 105 130 165 124 139 154 165 170 170 Vc 170 170 170 181 201 201 201 201 206 201 201
003D 08D fz 0.004 0.005 0.005 0.006 0.007 0.008 0.008 0.010 0.012 0.015 fz 0.018 0.022 0.025 0.028 0.030 0.034 0.043 0.051 0.060 0.071 0.078
RPM 45900 55736 59015 65572 39343 36977 32754 29149 27049 21630 RPM 18032 15450 13524 12786 12786 10655 7992 6393 5464 3995 3197
FEED 734 1003 1180 1574 1102 1102 1102 1133 1299 1299 FEED 1299 1326 1352 1443 1535 1449 1375 1304 1311 1135 997
Ve 72 105 130 165 124 139 154 165 170 170 Ve 170 170 170 181 201 201 201 201 206 201 201
003D 08D fz 0.004 0.005 0.005 0.006 0.007 0.008 0.008 0.010 0.012 0.015 38.1 fz 0018 0.022 0.025 0.028 0.030 0.034 0.043 0.051 0.060 0.071 0.078
RPM 45900 55736 59015 65572 39343 36977 32754 29149 27049 21630 RPM 18032 15450 13524 12786 12786 10655 7992 6393 5464 3995 3197
FEED 734 1003 1180 1574 1102 1102 1102 1133 1299 1299 FEED 1299 1326 1352 1443 1535 1449 1375 1304 1311 1135 997
Ve 67 93 108 124 82 93 103 108 13 13 Ve 113 113 13 124 134 134 134 134 134 134 134
003D 08D fz 0.004 0.005 0.005 0.006 0.007 0.008 0.009 0.011 0.012 0.015 382 fz 0.018 0.021 0.025 0.027 0.030 0.034 0.043 0.051 0.060 0.070 0.079
RPM 42621 49178 49178 49178 26229 24720 21939 19055 18032 14420 RPM 12021 10300 9017 8776 8524 7104 5328 4262 3551 2664 2131
FEED 682 885 984 1180 734 773 799 824 865 865 FEED 865 883 901 962 1023 966 917 869 853 746 674
Ve 52 68 87 107 67 72 82 87 93 93 Vc 93 93 93 98 103 103 103 103 103 103 103
003D 08D fz 0.003 0.004 0.004 0.005 0.005 0.006 0.007 0.008 0.009 0.011 fz 0014 0.017 0.019 0.021 0.023 0.026 0.033 0.038 0.045 0.053 0.059
RPM 32786 36064 39343 42621 21311 19055 17407 15450 14754 11845 RPM 9835 8446 7377 6953 6557 5464 4098 3278 2733 2049 1640
FEED 393 505 629 767 426 443 479 494 531 541 FEED 551 556 560 582 604 569 541 499 492 435 387
Vc 41 56 65 82 51 56 62 67 72 72 Vc 72 72 72 77 82 82 82 82 82 82 82
003D 08D fz 0.003 0.004 0.004 0.004 0.004 0.005 0.006 0.006 0.007 0.009 392 fz 0.011 0.013 0.015 0.017 0.018 0.021 0.026 0.030 0.036 0.042 0.048
RPM 26229 29507 29507 32786 16392 14935 13184 11845 11475 9167 RPM 7650 6592 5737 5459 5246 4371 3278 2622 2186 1640 1311
FEED 315 413 472 524 263 268 294 299 321 329 FEED 337 340 344 361 378 367 341 315 315 275 251
Ve 31 49 58 66 41 46 51 57 62 61 Vc 62 62 62 67 72 72 72 72 72 72 72
003D 08D fz 0.002 0.003 0.003 0.004 0.004 0.005 0.006 0.006 0.007 0.008 393 fz 0.009 0.011 0.013 0.015 0.016 0.018 0.022 0.025 0.030 0.036 0.041
RPM 19672 26229 26229 26229 13114 12257 10918 10094 9835 7828 RPM 6557 5665 4918 4738 4590 3825 2869 2295 1913 1435 1147
FEED 158 263 315 368 210 227 242 252 275 255 FEED 236 245 255 274 294 275 252 230 230 207 188
Vc 72 105 130 165 124 139 154 165 170 170 Vc 170 170 170 181 201 201 201 201 206 201 201
003D 08D fz 0.004 0.005 0.005 0.006 0.007 0.008 0.008 0.010 0.012 0.015 40 fz 0.018 0.022 0.025 0.028 0.030 0.034 0.043 0.051 0.060 0.071 0.078
RPM 45900 55736 59015 65572 39343 36977 32754 29149 27049 21630 RPM 18032 15450 13524 12786 12786 10655 7992 6393 5464 3995 3197
FEED 734 1003 1180 1574 1102 1102 1102 1133 1299 1299 FEED 1299 1326 1352 1443 1535 1449 1375 1304 1311 1135 997
Vc 67 93 108 124 82 93 103 108 113 113 Vc 113 113 113 124 134 134 134 134 134 134 134
003D 08D fz 0.004 0.005 0.005 0.006 0.007 0.008 0.009 0.011 0.012 0.015 fz 0.018 0.021 0.025 0.027 0.030 0.034 0.043 0.051 0.060 0.070 0.079
RPM 42621 49178 49178 49178 26229 24720 21939 19055 18032 14420 RPM 12021 10300 9017 8776 8524 7104 5328 4262 3551 2664 2131
FEED 682 885 984 1180 734 773 799 824 865 865 FEED 865 883 901 962 1023 966 917 869 853 746 674
NEXT PAGE p
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l 7G

RECOMMENDED CUTTING CONDITIONS

HPK1 8 SERIES

6 FLUTE CORNER RADIUS - SIDE CUTTING

0.05D

0.05D

0.05D

0.05D

0.05D

0.05D

0.03D

0.03D

0.03D

0.05D

0.05D

1.0D

1.0D

1.0D

1.0D

1.0D

1.0D

1.0D

1.0D

1.0D

1.0D

1.0D

Diameter (@

Ve=

17,

m/min. fz = mm/tooth

RPM =rev./min.  FEED = mm/min.

Ve 124 125 125 125
fz 0.039 0.052 0.063 0.070 0.090 0.079
RPM 6557 4958 3968 3333 2479 1984
FEED 1535 1547 1500 1400 1339 940
\s 124 125 125 126 125 125
fz 0.039 0.052 0.063 0.070 0.090 0.079
RPM 6557 4958 3968 3333 2479 1984
FEED 1535 1547 1500 1400 1339 940
\s 124 125 125 126 125 125
fz 0.039 0.052 0.063 0.070 0.090 0.079
RPM 6557 4958 3968 3333 2479 1984
FEED 1535 1547 1500 1400 1339 940
\s 124 125 125 126 125 125
fz 0.039 0.052 0.063 0.070 0.090 0.079
RPM 6557 4958 3968 3333 2479 1984
FEED 1535 1547 1500 1400 1339 940
Vc 109 m 109 109 m 113
fz 0.036 0.049 0.058 0.065 0.083 0.095
RPM 5792 4426 3475 2896 2213 1804
FEED 1251 1301 1209 1130 1102 1028
\'d 109 m 109 109 m 113
fz 0.036 0.049 0.058 0.065 0.083 0.095
RPM 5792 4426 3475 2896 2213 1804
FEED 1251 1301 1209 1130 1102 1028
Vc 98 100 97 98 100 101
fz 0.035 0.046 0.055 0.062 0.079 0.091
RPM 5191 3976 3082 259 1988 1607
FEED 1090 1097 1017 965 942 878
\'d 85 85 84 86 86 90
fz 0.033 0.044 0.053 0.059 0.076 0.072
RPM 4535 3401 2688 2268 1701 1427
FEED 898 898 855 803 776 616
Ve 74 74 74 74 74 77
fz 0.031 0.042 0.050 0.056 0.072 0.069
RPM 3935 2951 2361 1967 1475 1230
FEED 732 744 709 661 638 509
\'d 49 49 50 51 49 46
fz 0.028 0.037 0.045 0.050 0.064 0.071
RPM 2622 1967 1607 1366 984 737
FEED 441 437 434 410 378 314
Ve 109 m 109 109 m 113
fz 0.036 0.049 0.058 0.065 0.083 0.095
RPM 5792 4426 3475 2896 2213 1804
FEED 1251 1301 1209 1130 1102 1028
\s 98 100 97 98 100 101
fz 0.035 0.046 0.055 0.062 0.079 0.091
RPM 5191 3976 3082 259 1988 1607
1090 1097 1017 965 942 878
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RECOMMENDED CUTTING CONDITIONS

HP|88, HPK19 serees

2 FLUTE SQUARE - SLOTTING

Ve =m/min. fz=mm/tooth ~ Ap=mm
RPM =rev./min. FEED =mm/min. LBS = Length Below Shank
ol . g Pa Diameter (@)
3323 | Description mete --- m m
o B R N L 0 R N B B B R B N
Vc 31 31 60
fz 0.001 | 0.001 0.001 0.001 0.001 0.001 0.001 0.002 0,002 0.002 0.002 0.002 0.002 0.002 0,002 0.002 0.002
1.0D RPM | 49178 | 49178 49178 | 44260 | 44260 39342 | 39342 | 49178 | 49178 | 44260 | 44260 | 44260 | 53277 | 53277 | 53277 | 47949 | 47949
FEED 98 98 98 89 89 79 79 197 197 177 177 177 | 213 213 213 192 192
Ap 0.010 | 0.009 | 0.009 | 0.008 A 0.007 | 0.007 | 0.006  0.014 | 0.014 | 0.012 | 0.011 | 0.011 | 0.020 | 0.018 | 0.018 | 0.016 | 0.016
Vc 31 31 31 28 28 25 25 46 46 42 42 42 67 67 67 60 60
fz 0.001 | 0001 | 0.001 | 0.001 | 0.001 | 0.001 | 0.001 | 0.002 | 0.002 A 0.002 | 0.002 | 0.002 | 0.002 | 0.002 | 0.002 | 0.002 | 0.002
1.0D RPM | 49178 | 49178 | 49178 | 44260 | 44260 | 39342 | 39342 | 49178 | 49178 | 44260 | 44260 | 44260 | 53277 | 53277 | 53277 | 47949 | 47949
FEED 98 98 98 89 89 79 79 197 197 177 177 177 213 213 213 192 192
Ap 0.010 | 0.009 | 0.009 | 0.008 | 0.007 | 0.007 | 0.006 | 0.014 | 0014 | 0.012 | 0.011 | 0.011 | 0.020 | 0.018 | 0.018 | 0.016 | 0.016
Vc 31 31 31 28 28 25 25 46 46 42 42 42 67 67 67 60 60
fz 0.001 | 0.001 | 0.001 | 0.001 | 0.001 | 0.001 | 0.001 A 0.002 | 0.002 | 0.002 | 0.002 A 0.002 | 0.002 | 0.002 | 0.002 | 0.002 | 0.002
10D RPM | 49178 49178 | 49178 | 44260 | 44260 | 39342 | 39342 | 49178 | 49178 | 44260 | 44260 | 44260 | 53277 | 53277 | 53277 | 47949 | 47949
FEED 98 98 98 89 89 79 79 197 197 177 177 177 | 213 213 213 192 192
Ap 0.010 | 0.009 | 0.009 | 0.008 A 0.007 | 0.007 | 0.006 A 0.014 | 0.014 | 0.012 | 0.011 | 0.011 | 0.020 | 0.018 | 0.018 | 0.016 | 0.016
Vc 31 31 31 28 28 25 25 46 46 42 42 42 67 67 67 60 60
fz 0.0017 | 0001 | 0.001 | 0.001 | 0.001 | 0.001 | 0.001 | 0.002 | 0.002 | 0.002 | 0.002 | 0.002 | 0.002 | 0.002 | 0.002 | 0.002 | 0.002
10D RPM | 49178 | 49178 | 49178 | 44260 | 44260 | 39342 | 39342 | 49178 | 49178 | 44260 | 44260 | 44260 53277 | 53277 | 53277 | 47949 | 47949
FEED 98 98 98 89 89 79 79 197 197 177 177 177 213 213 213 192 192
Ap 0.010 | 0.009 | 0.009 | 0.008  0.007 | 0.007 | 0.006  0.014  0.014 | 0.012 | 0.011 A 0.011 | 0.020 | 0.018 | 0.018 | 0.016 | 0.016
Vc 31 31 31 28 28 25 25 141 41 37 37 37 57 57 57 51 51
fz 0.001 | 0.001 | 0.001 | 0.001 | 0.001 | 0.001 | 0.001 | 0.002 | 0.002 | 0.002 | 0.002 A 0.002 | 0.002 | 0.002 | 0.002 | 0.002 | 0.002
1.0D RPM | 49178 | 49178 | 49178 | 44260 | 44260 | 39342 | 39342 | 43714 | 43714 | 39343 | 39343 | 39343 | 45081 | 45081 | 45081 | 40573 | 40573
FEED 98 98 98 89 89 79 79 175 175 157 157 157 180 180 180 162 162
Ap 0.009 | 0.008 | 0.008 | 0.007 | 0.006 | 0.006 | 0.005 | 0.011 | 0.011 | 0.010 | 0.009 | 0.009 | 0.017 | 0.015 | 0.015 | 0.014 | 0.014
Vc 31 31 31 28 28 25 25 4 4 37 37 37 57 57 57 51 51
fz 0.001 | 0.001 | 0.001 | 0.001 | 0.001 | 0.001 | 0.001 | 0.002 A 0.002 | 0.002 | 0.002  0.002 | 0.002 | 0.002 | 0.002 | 0.002 | 0.002
1.0D RPM | 49178 | 49178 | 49178 | 44260 | 44260 | 39342 | 39342 | 43714 | 43714 | 39343 | 39343 | 39343 | 45081 | 45081 | 45081 | 40573 | 40573
FEED 98 98 98 89 89 79 79 175 175 157 157 157 180 180 180 162 162
Ap 0.009 | 0.008 | 0.008 | 0.007 H 0.006 | 0.006 A 0.005  0.011  0.011 | 0.010 | 0.009 K 0.009 | 0.017 | 0.015 | 0.015 | 0.014 | 0.014
Vc 26 26 26 23 23 21 21 41 41 37 37 37 52 52 52 46 46
fz 0.001 | 0.001 | 0.001 | 0.001 | 0.001 | 0.001 | 0.001 | 0.001 | 0.001 | 0.001T | 0.001T | 0.001 | 0.002 | 0.002 | 0.002 | 0.002 | 0.002
10D RPM | 40983 | 40983 | 40983 | 36885 | 36885 | 32786 | 32786 | 43714 | 43714 | 39343 | 39343 | 39343 | 40983 | 40983 | 40983 | 36885 | 36885
FEED 82 82 82 74 74 66 66 87 87 79 79 79 164 164 164 148 148
Ap 0.009 | 0.008 | 0.008 | 0.007 | 0.006 | 0.006 | 0.005 | 0.011 | 0.011 | 0.010 | 0.009 | 0.009 | 0.017 | 0.015 | 0.015 | 0.014 | 0.014
Vc 21 21 21 19 19 16 16 31 31 28 28 28 41 14 14 37 37
fz 0.001 | 0.001 | 0.001 | 0.001 | 0.001 | 0.001 | 0.001 A 0.001 | 0.001 | 0.001T | 0.001 | 0.001 | 0.001 | 0.001 | 0.001 | 0.001 | 0.001
1.0D RPM | 32786 | 32786 | 32786 | 29507 | 29507 | 26229 | 26229 | 32786 | 32786 | 29507 | 29507 | 29507 | 32786 | 32786 | 32786 | 29507 | 29507
FEED 66 66 66 59 59 52 52 66 66 59 59 59 66 66 66 59 59
Ap 0.008 | 0.007 | 0.007 | 0.006 @ 0.006 | 0.006 | 0.005  0.011  0.011 | 0.010 | 0.008 A 0.008 | 0.016 | 0.014 | 0.014 | 0.013 | 0.013
Vc 21 21 21 19 19 16 16 26 26 23 23 23 31 31 31 28 28
fz 0.0017 | 0,001 | 0.001 | 0.001 | 0.001 | 0.001 | 0.001 | 0.00T | 0.001T | 0.001 | 0.001 | 0.001 | 0.001 | 0.001 | 0.00T | 0.001 | 0.001
1.0D RPM | 32786 | 32786 | 32786 | 29507 | 29507 | 26229 | 26229 | 27322 | 27322 | 24590 | 24590 | 24590 | 24589 | 24589 | 24589 | 22130 | 22130
FEED 66 66 66 59 59 52 52 55 55 49 49 49 49 49 49 44 44
Ap 0.008 | 0.007 | 0.007 | 0.006 @ 0.006 | 0.006 | 0.005  0.011 | 0.011 | 0.010 | 0.008 | 0.008 | 0.016 | 0.014 | 0.014 | 0.013 | 0.013
Vc 15 15 15 14 14 12 12 21 21 19 19 19 26 26 26 23 23
fz 0.001 | 0.001 | 0.001 | 0.001 | 0.001 | 0.001 | 0.001 A 0.001 | 0.001 | 0.001 | 0.001 | 0.001 | 0.001 | 0.001 | 0.001 | 0.001 | 0.001
10D RPM | 24589 | 24589 | 24589 | 22130 | 22130 | 19099 | 19099 | 21858 | 21858 | 19672 | 19672 | 19672 | 20491 | 20491 | 20491 | 18442 | 18442
FEED 49 49 49 44 44 38 38 44 44 39 39 39 41 41 41 37 37
Ap 0.007 | 0.006 | 0.006 | 0.005 | 0.005 | 0.005 | 0.004 | 0.009 | 0.009 K 0.008 | 0.007 | 0.007 | 0.013 | 0.012 | 0.012 | 0.010 | 0.010
Vc 31 31 31 28 28 25 25 41 4 37 37 37 57 57 57 51 51
fz 0.001 | 0.001 | 0.001 | 0.001 | 0.001 | 0.001 | 0.001 | 0.002 | 0.002 | 0.002 | 0.002 A 0.002 | 0.002 | 0.002 | 0.002 | 0.002 | 0.002
1.0D RPM | 49178 | 49178 | 49178 | 44260 | 44260 | 39342 | 39342 | 43714 | 43714 | 39343 | 39343 | 39343 | 45081 | 45081 | 45081 | 40573 | 40573
FEED 98 98 98 89 89 79 79 175 175 157 157 157 180 180 180 162 162
Ap 0.009 | 0.008 | 0.008 | 0.007 K 0.006 | 0.006 | 0.005  0.011  0.011 | 0.010 | 0.009 K 0.009 | 0.017 | 0.015 | 0.015 | 0.014 | 0.014
Vc 26 26 26 23 23 21 21 41 41 37 37 37 52 52 52 46 46
fz 0.001 | 0001 | 0.001 | 0.001 | 0.001 | 0.001 | 0.001 | 0.001T | 0001 | 0.001 | 0.001 | 0.001 | 0.002 | 0.002 | 0.002 | 0.002 | 0.002
1.0D RPM | 40983 | 40983 | 40983 | 36885 | 36885 | 32786 | 32786 | 43714 | 43714 | 39343 | 39343 | 39343 | 40983 | 40983 | 40983 | 36885 | 36885
FEED 82 82 82 74 74 66 66 87 87 79 79 79 164 164 164 148 148
Ap 0.009 | 0.008 | 0.008 | 0.007 | 0.006 | 0.006 | 0.005 | 0.011 | 0011 | 0.010 | 0.009 | 0.009 | 0.017 | 0.015 | 0.015 | 0.014 | 0.014
NEXT PAGE p>
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. I/G RECOMMENDED CUTTING CONDITIONS RECOMMENDED CUTTING CONDITIONS

HPI188, HPK19 sres HP188, HPK19 seres Ap

N

2 FLUTE SQUARE - SLOTTING Vc =m/min. fz = mm/tooth Ap=mm 2 FLUTE SQUARE " SLOTTING Ve =m/min. fz = mm/tooth Ap=mm
RPM =rev./min. FEED =mm/min. LBS = Length Below Shank RPM =rev./min. FEED =mm/min. LBS = Length Below Shank
Para- Diameter (2 "
etee | 04 [ 04 [ 04 [ 04 [ 0505 05 os]os]os]os]os| 133 et mmmmmmmmmmmm
--nn-----n-nn ----n--nnm--nn

Vc 60 54
fz 0.002 0.002 0.002 0.002 0,001 0.001 0.004 0.004 0.004 0.004 0.004 0.004 0.004 0.004 0.004 0.003 0.003 0.003 0.003 0.003
RPM | 47949 | 47949 | 42622 | 42622 | 31966 | 15983 | 52458 | 52458 | 52458 | 52458 | 47212 | 47212 | 47212 | 47212 | 47212 | 41966 | 41966 | 31475 | 31475 | 31475
FEED | 192 | 192 | 170 | 170 | 64 32 | 420 | 420 420 | 420 | 378 | 378 | 378 | 378 | 378 | 252 | 252 | 189 | 189 | 189
Ap 0014 | 0014 | 0.014 | 0012 | 0.010 | 0.008 | 0.025 | 0.025 | 0.023 | 0.023 | 0.020 K 0.020 | 0.020 | 0.018 | 0.018 | 0.018 | 0.015 | 0.015 | 0.013 | 0.013

13 102 102 129 129 116 116 116 103
fz 0.005 0.005 0.005 0.005 0.005 0.005 0006 | 0005  0.005 0,004 0.004 0.006 | 0006 | 0005 | 0005 | 0005 | 0.005
RPM | 51911 | 51911 | 51911 | 46720 | 46720 | 46720 | 51569 | 46412 | 46412 | 41255 | 41255 | 51228 | 51228 | 46105 | 46105 | 46105 | 40982
FEED = 519 519 519 467 467 467 619 464 464 330 330 615 615 461 461 461 410
Ap 0030 | 0027 | 0027 | 0024 | 0021 | 0021 | 0035 0028 | 0025 | 0025 & 0021 | 0036 | 0036 | 0032 | 0032 | 0028 | 0.028
Ve 98 98 98 88 88 88 13 102 102 91 91 129 129 116 116 116 103
fz 0005 | 0.005 | 0005 | 0005 | 0005 | 0005 | 0006 0005 0005 0004 | 0004 0006 | 0006 | 0005 | 0.005 | 0005 | 0.005
RPM | 51911 | 51911 | 51911 | 46720 | 46720 @ 46720 | 51569 = 46412 | 46412 | 41255 | 41255 | 51228 | 51228 46105 | 46105 | 46105 | 40982
FEED | 519 519 519 467 467 467 619 464 464 330 330 615 615 461 461 461 410
Ap 0030 | 0027 | 0027 | 0024 | 0021 | 0021 | 0035 0028 0025 0025 | 0021 & 0036 | 0036 | 0032 | 0032 | 0028 | 0028
Ve 98 98 98 88 88 88 113 102 102 91 91 129 129 116 116 116 103
fz 0.005 | 0005 | 0.005 | 0005 | 0.005 | 0005 | 0006 0005 | 0005 | 0004 & 0004 | 0006 | 0006 | 0005 | 0005 | 0005 | 0.005
RPM | 51911 | 51911 | 51911 | 46720 | 46720 | 46720 | 51569 | 46412 | 46412 | 41255 | 41255 | 51228 | 51228 | 46105 | 46105 | 46105 | 40982
FEED | 519 519 519 467 467 467 619 464 464 330 330 615 615 461 461 461 410
Ap 0.030 | 0027 | 0027 | 0024 | 0021 | 0021 | 0035 0028 | 0025 | 0025 & 0021 | 0036 | 0036 | 0032 | 0032 | 0028 | 0028
Ve 98 98 98 88 88 88 13 102 102 91 91 129 129 116 116 116 103
fz 0005 | 0005 | 0005 | 0005 | 0005 | 0005 | 0006 | 0005 | 0005 0004 | 0004 | 0006 | 0006 | 0005 A 0005 | 0005 0.005
RPM | 51911 | 51911 | 51911 | 46720 | 46720 @ 46720 | 51569 = 46412 | 46412 | 41255 | 41255 | 51228 | 51228 46105 | 46105 | 46105 | 40982
FEED | 519 519 519 467 467 467 619 464 464 330 330 615 615 461 461 461 410
Ap 0030 | 0027 | 0027 | 0024 | 0021 | 0021 | 0035 | 0028 0025 0025 | 0021 | 0036 | 0036 | 0032 | 0032 | 0028 | 0.028
Vc 88 88 88 79 79 79 93 84 84 74 74 103 103 93 93 93 82
fz 0.004 | 0004 | 0.004 | 0004 | 0.004 | 0004 | 0005 0005 | 0005 | 0004 | 0004 | 0006 | 0006 | 0005 | 0005 | 0005 | 0.005
RPM | 46447 | 46447 | 46447 | 41802 | 41802 | 41802 | 42230 @ 38007 | 38007 | 33784 | 33784 | 40983 | 40983 | 36885 | 36885 | 36885 32786
FEED | 372 372 372 334 334 334 422 380 380 270 270 492 492 369 369 369 328
Ap 0026 | 0023 | 0023 | 0020 | 0018 | 0018 | 0030 0024 | 0021 | 0021 | 0018 | 0031 | 0031 | 0027 | 0027 | 0024 | 0024

Ve 88 88 88 79 79 79 93 84 84 74 74 103 103 93 93 93 82
fz 0004 | 0.004 | 0004 | 0004 | 0004 | 0004 0005 0005 0005 0004 | 0004 0006 | 0006 | 0005 | 0005 | 0005 | 0.005
381

\s 60 60 54 54 40 20 82 82 82 82 74 74 74 74 74 66 66 49 49 49
fz 0.002 | 0.002 | 0.002 | 0.002 | 0.001 | 0.001 | 0.004  0.004 | 0.004 | 0.004 | 0.004 0.004  0.004 | 0.004 | 0.004 | 0.003  0.003 | 0.003 | 0.003 | 0.003
RPM | 47949 | 47949 | 42622 | 42622 | 31966 | 15983 | 52458 | 52458 | 52458 | 52458 | 47212 47212 | 47212 | 47212 | 47212 | 41966 | 41966 | 31475 | 31475 | 31475
FEED | 192 | 192 | 170 | 170 | 64 32 | 420 | 420 420 | 420 | 378 | 378 | 378 | 378 | 378 | 252 | 252 | 189 | 189 | 189

Ap 0.014 | 0014 | 0014  0.012 | 0010 | 0.008 | 0.025 | 0.025 | 0.023 | 0.023 | 0.020 0.020 | 0.020 | 0.018 | 0.018 | 0.018 | 0.015  0.015 | 0.013 | 0.013

\'d 60 60 54 54 40 20 82 82 82 82 74 74 74 74 74 66 66 49 49 49
fz 0.002 | 0.002 | 0.002 | 0.002 | 0.001 | 0.001 | 0.004 | 0.004 | 0.004 | 0.004 | 0.004  0.004 | 0.004 | 0.004 | 0.004 | 0.003 H 0.003 | 0.003 | 0.003 | 0.003
FEED | 192 | 192 | 170 | 170 | 64 32 | 420 | 420 | 420 | 420 | 378 | 378 | 378 | 378 | 378 | 252 | 252 | 189 | 189 | 189

RPM | 47949 | 47949 | 42622 | 42622 | 31966 | 15983 | 52458 | 52458 | 52458 | 52458 | 47212 | 47212 | 47212 | 47212 | 47212 | 41966 | 41966 | 31475 | 31475 | 31475
Ap 0.014 | 0014 | 0.014 | 0012 | 0.010 | 0.008 | 0.025 | 0.025 | 0.023 | 0.023 | 0.020 K 0.020 | 0.020 | 0.018 | 0.018 | 0.018 | 0.015 | 0.015 | 0.013 | 0.013

\'d 60 60 54 54 40 20 82 82 82 82 74 74 74 74 74 66 66 49 49 49
fz 0.002 | 0002 | 0.002  0.002 | 0.001 | 0.001 | 0.004 | 0.004 0.004 | 0.004 0004 0004 0004 | 0004 | 0.004 0003 0003 0003 | 0.003 | 0.003
(NS RPM | 47949 | 47949 | 42622 | 42622 | 31966 | 15983 | 52458 | 52458 | 52458 | 52458 | 47212 | 47212 | 47212 | 47212 | 47212 | 41966 | 41966 | 31475 | 31475 | 31475
FEED | 192 | 192 | 170 | 170 | 64 32 | 420 | 420 @ 420 | 420 | 378 | 378 | 378 | 378 | 378 | 252 | 252 | 189 | 189 | 189
Ap 0.014 | 0014 | 0.014 | 0012 | 0.010 | 0.008 | 0.025 | 0.025 | 0.023 | 0.023 | 0.020 K 0.020 | 0.020 | 0.018 | 0.018 | 0.018 | 0.015 | 0.015 | 0.013 | 0.013

Ve 51 51 45 45 34 17 72 72 72 72 65 65 65 65 65 58 58 43 43 43

fz 0.002 | 0.002 | 0.002 | 0.002 | 0.001 | 0.001 | 0.003 | 0.003 | 0.003 | 0.003 | 0.003 K 0.003 | 0.003 | 0.003 | 0.003 | 0.002 | 0.002 | 0.002 | 0.002 | 0.002
(NP8 RPM | 40573 | 40573 | 36065 | 36065 | 27049 | 13524 | 45900 | 45900 | 45900 | 45900 | 41310 | 41310 | 41310 | 41310 41310 | 36720 | 36720 | 27540 | 27540 | 27540
FEED | 162 | 162 | 144 | 144 | 54 27 275 | 275 | 275 | 275 | 248 | 248 | 248 | 248 | 248 | 147 | 147 | 110 | 110 | 110
Ap 0.012 | 0012 | 0.012 | 0.010 | 0.009 | 0.007 | 0.021 | 0.021 | 0.019 | 0.019 | 0.017 | 0.017 | 0.017 | 0.015 | 0.015 | 0.015 | 0.013 | 0.013 | 0.011 | 0.011
\'d 51 51 45 45 34 17 72 72 72 72 65 65 65 65 65 58 58 43 43 43
fz 0.002 | 0.002 | 0.002 | 0.002 | 0.001 | 0.001 | 0.003 | 0.003 | 0.003 | 0.003 | 0.003 A 0.003 | 0.003 | 0.003 | 0.003 | 0.002  0.002 | 0.002 | 0.002 | 0.002
RPM | 40573 | 40573 | 36065 | 36065 | 27049 | 13524 | 45900 | 45900 | 45900 | 45900 | 41310 | 41310 | 41310 | 41310 | 41310 | 36720 36720 | 27540 | 27540 | 27540
FEED | 162 | 162 | 144 | 144 54 27 275 | 275 | 275 | 275 | 248 | 248 | 248 | 248 | 248 | 147 | 147 | 110 | 110 | 110
Ap 0.012 | 0012 | 0.012 | 0.010 | 0.009 | 0.007 | 0.021 | 0.021 | 0.019 | 0019 | 0.017 | 0.017 | 0.017 | 0.015 | 0.015 | 0.015  0.013 | 0.013 | 0.011 | 0.011
Vc 46 46 4 4 31 15 67 67 67 67 60 60 60 60 60 54 54 40 40 40
fz 0.002 | 0.002 | 0.002 | 0.002 | 0.001 | 0.001 | 0.003 | 0.003 | 0.003 | 0.003 | 0.003 | 0.003 | 0.003 | 0.003 | 0.003 | 0.002 | 0.002 | 0.002 | 0.002 | 0.002
RPM | 36885 | 36885 | 32786 | 32786 | 24590 | 12295 | 42621 | 42621 | 42621 | 42621 | 38359 | 38359 | 38359 | 38359 | 38359 | 34097 | 34097 | 25573 | 25573 | 25573
FEED | 148 | 148 | 131 | 131 49 25 256 | 256 | 256 | 256 | 230 | 230 | 230 | 230 | 230 K 136 | 136 | 102 | 102 | 102
Ap 0012 | 0012 | 0.012 | 0.010 | 0.009 | 0.007 | 0.021 | 0.021 | 0.019 | 0.019 | 0.017 | 0.017 | 0.017 | 0015 | 0.015 | 0.015 | 0.013 | 0.013 | 0.011 | 0.011
\s 37 37 33 33 25 12 52 52 52 52 46 46 46 46 46 4 4 31 31 31
fz 0.001 | 0.001 | 0.001 | 0.001 | 0.001 | 0.001 | 0.002 | 0.002 | 0.002 | 0.002 | 0.002 A 0.002 | 0.002 | 0.002 | 0.002 | 0.002 0.002 | 0.001  0.001 | 0.001
RPM | 29507 | 29507 | 26229 | 26229 | 19672 | 9836 | 32786 | 32786 | 32786 | 32786 | 29507 | 29507 | 29507 | 29507 | 29507 | 26229 | 26229 | 19672 | 19672 | 19672
FEED = 59 59 52 52 39 20 131 ) 131 | 131 | 131 | 118 | 118 | 118 | 118 | 118 | 105 | 105 39 39 39
Ap 0.011 | 0011 | 0.011 | 0.010 | 0.008 | 0.006 | 0.020  0.020 A 0.018 | 0.018 | 0.016 | 0.016 | 0.016 | 0.014 | 0.014 | 0014  0.012 | 0.012 | 0.010 | 0.010
\'d 28 28 25 25 19 9 4 4 4 4 37 37 37 37 37 33 33 25 25 25
fz 0.001 | 0001 | 0.001 | 0.001 | 0.001 | 0.007 | 0.002 | 0.002 | 0.002 | 0.002 | 0.002 A 0.002 | 0.002 | 0.002 | 0.002 | 0.001 | 0.001 | 0.001 | 0.001 | 0.001
RPM | 22130 | 22130 | 19671 | 19671 | 14753 | 7377 | 26229 | 26229 | 26229 | 26229 | 23606 | 23606 | 23606 | 23606 | 23606 | 20983 | 20983 | 15737 | 15737 | 15737
FEED | 44 44 39 39 30 15 105 | 105 | 105 | 105 94 94 94 94 94 42 42 31 31 31
Ap 0011 | 0011 | 0.011 | 0010 | 0.008 | 0.006 | 0.020 | 0.020 | 0.018 | 0.018 | 0.016 A 0.016 | 0.016 | 0.014 | 0.014 | 0014 | 0.012 | 0.012 | 0.010 | 0.010
Ve 23 23 21 21 15 8 31 31 31 31 28 28 28 28 28 25 25 19 19 19
fz 0.001 | 0001 | 0.001 | 0.001 | 0.001 | 0.001 | 0.002 | 0.002 | 0.002 | 0.002 | 0.001 | 0.001 | 0.001 | 0.001 | 0.0017 | 0.001  0.001 | 0.001 0.001 | 0.001
RPM | 18442 18442 | 16393 | 16393 | 12295 6147 | 19672 | 19672 | 19672 | 19672 | 17705 | 17705 | 17705 | 17705 | 17705 | 15738 | 15738 | 11803 | 11803 | 11803
FEED = 37 37 33 33 25 12 79 79 79 79 35 35 35 35 35 31 31 24 24 24
Ap 0.009 | 0.009 | 0.009 | 0.008 | 0.007 | 0.005 | 0.016 0016 | 0.015 | 0.015 | 0.013 | 0.013 | 0.013 | 0.011 | 0.011 | 0011 | 0.010 | 0.010 | 0.008 | 0.008
\'d 51 51 45 45 34 17 72 72 72 72 65 65 65 65 65 58 58 43 43 43
fz 0.002 | 0.002 | 0.002 | 0.002 | 0.001 | 0.001 | 0.003 | 0.003 | 0.003 | 0.003 | 0.003 A 0.003 | 0.003 | 0.003 | 0.003 | 0.002 | 0.002 | 0.002 | 0.002 | 0.002
RPM | 40573 | 40573 | 36065 | 36065 | 27049 | 13524 | 45900 | 45900 | 45900 | 45900 | 41310 | 41310 | 41310 | 41310 | 41310 | 36720 | 36720 | 27540 | 27540 | 27540
FEED | 162 | 162 | 144 | 144 | 54 27 275 | 275 | 275 | 275 | 248 | 248 | 248 | 248 | 248 | 147 | 147 | 110 | 110 | 110
Ap 0012 | 0012 | 0.012 | 0.010 | 0.009 | 0.007 | 0.021 | 0.021 | 0.019 | 0019 | 0.017 | 0.017 | 0.017 | 0.015 | 0.015 | 0.015 | 0.013 | 0.013 | 0.011 | 0.011
Ve 46 46 4 4 31 15 67 67 67 67 60 60 60 60 60 54 54 40 40 40
fz 0.002 | 0002 | 0.002 | 0.002 | 0.001 | 0.001 | 0.003  0.003 | 0.003 | 0.003 | 0.003 A 0.003 | 0.003 | 0.003 | 0.003 | 0002  0.002 | 0.002 | 0.002 | 0.002
RPM | 36885 | 36885 | 32786 | 32786 | 24590 | 12295 | 42621 | 42621 | 42621 | 42621 | 38359 38359 | 38359 | 38359 | 38359 | 34097 | 34097 | 25573 | 25573 | 25573
FEED | 148 | 148 | 131 | 131 49 25 256 | 256 | 256 | 256 | 230 | 230 | 230 | 230 | 230 | 136 | 136 | 102 | 102 | 102 FEED | 328 328 328 295 295 295 350 252 252 224 224 307 307 277 277 277 197
Ap 0.012 | 0012 | 0.012 | 0.010 | 0.009 | 0.007 | 0.021 | 0.021 | 0.019 | 0.019 | 0.017 | 0.017 | 0.017 | 0.015 | 0.015 | 0.015  0.013 | 0.013 | 0011 | 0.011 Ap 0026 | 0023 | 0023 | 0020 | 0018 | 0018 | 0030 | 0024 | 0021 | 0021 | 0018 | 0031 | 0031 | 0027 | 0027 | 0024 | 0024

NEXT PAGE p NEXT PAGE p

RPM | 46447 | 46447 | 46447 | 41802 | 41802 & 41802 | 42230 @ 38007 | 38007 | 33784 | 33784 | 40983 | 40983 | 36885 | 36885 | 36885 32786
FEED = 372 372 372 334 334 334 422 380 380 270 270 492 492 369 369 369 328
Ap 0026 | 0023 | 0023 | 0020 | 0018 | 0018 | 0030 | 0024 | 0021 | 0021 | 0018 | 0031 | 0031 | 0027 | 0027 | 0024 | 0024
Vc 77 77 77 70 70 70 77 69 69 62 62 77 77 70 70 70 62
fz 0.004 | 0004 | 0.004 | 0004 | 0004 | 0004 | 0005 0004 | 0004 | 0004 A 0004 | 0005 | 0005 | 0005 | 0005 | 0005 0004
RPM | 40983 | 40983 | 40983 | 36885 | 36885 | 36885 | 35020 @ 31518 | 31518 | 28016 | 28016 | 30737 | 30737 | 27663 | 27663 | 27663 | 24590
FEED | 328 328 328 295 295 295 350 252 252 224 224 307 307 277 277 277 197
Ap 0026 | 0023 | 0023 | 0020 | 0018 | 0018 | 0030 | 0024 | 0021 | 0021 | 0018 | 0031 | 0031 | 0027 | 0027 | 0024 | 0.024
Vc 57 57 57 51 51 51 62 56 56 50 50 67 67 60 60 60 54
fz 0003 | 0.003 | 0003 | 0003 | 0003 | 0003 0004 0003 0003 0003 | 0003 0004 | 0004 | 0004 | 0004 | 0004 | 0.003
RPM | 30053 | 30053 | 30053 | 27048 | 27048 | 27048 | 28335 | 25502 | 25502 | 22668 | 22668 | 26639 | 26639 | 23975 | 23975 | 23975 | 21311
FEED 180 180 180 162 162 162 227 153 153 136 136 213 213 192 192 192 128
Ap 0024 | 0022 | 0022 | 0019 | 0017 | 0017 | 0028 | 0022 0020 @ 0020 | 0017 | 0029 | 0029 | 0026 | 0026 | 0022 | 0.022
Vc 46 46 46 42 42 42 46 42 42 37 37 51 51 46 46 46 4
fz 0.002 | 0002 | 0002 | 0002 & 0002 | 0002 | 0003 | 0002 | 0002 | 0002 | 0002 & 0003 | 0003 0003 | 0003 | 0003 | 0002
RPM | 24589 | 24589 | 24589 | 22130 | 22130 | 22130 | 21115 | 19004 | 19004 | 16892 | 16892 | 20491 | 20491 @ 18442 | 18442 | 18442 | 16393
FEED 98 98 98 89 89 89 127 76 76 68 68 123 123 m m m 66
Ap 0024 | 0022 | 0022 | 0019 | 0017 | 0017 | 0028 | 0022 | 0020 | 0020 & 0017 | 0029 | 0029 | 0026 | 0026 | 0022 | 0022
Ve 4 4 4 37 37 37 42 38 38 BS B 4 4 37 37 37 B
fz 0002 | 0002 | 0002 | 0002 | 0002 | 0002 | 0002 0002 0002 0002 | 0002 0003 | 0003 | 0002 | 0002 | 0002 | 0.002
RPM | 21858 | 21858 | 21858 | 19672 | 19672 & 19672 | 18952 @ 17057 | 17057 | 15162 | 15162 | 16392 | 16392 | 14753 | 14753 | 14753 | 13114
FEED 87 87 87 79 79 79 76 68 68 61 61 98 98 59 59 59 52
Ap 0020 | 0018 | 0018 | 0016 | 0014 | 0014 | 0023 | 0018 0016 & 0016 | 0014 | 0023 | 0023 | 0021 | 0021 | 0018 | 0018
Vc 88 88 88 79 79 79 93 84 84 74 74 103 103 93 93 93 82
fz 0.004 | 0004 | 0004 | 0004 | 0004 | 0004 | 0005 0005 | 0005 | 0004 0004 | 0006 | 0006 | 0005 | 0005 | 0005 | 0.005
RPM | 46447 | 46447 | 46447 | 41802 | 41802 | 41802 | 42230 @ 38007 | 38007 | 33784 | 33784 | 40983 | 40983 | 36885 | 36885 | 36885 32786
FEED | 372 372 372 334 334 334 422 380 380 270 270 492 492 369 369 369 328
Ap 0026 | 0023 | 0023 | 0020 | 0.018 | 0018 | 0030 0024 | 0021 | 0021 | 0018 | 0031 | 0031 | 0027 | 0027 | 0024 | 0024
Ve 77 77 77 70 70 70 77 69 69 62 62 77 77 70 70 70 62
fz 0.004 | 0.004 | 0004 | 0004 | 0004 | 0004 | 0005 0004 0004 0004 | 0004 0005 | 0005 | 0005 | 0005 | 0.005 | 0.004
RPM | 40983 | 40983 @ 40983 | 36885 | 36885 36885 | 35020 31518 | 31518 | 28016 | 28016 | 30737 @ 30737 | 27663 | 27663 | 27663 | 24590
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. I/G RECOMMENDED CUTTING CONDITIONS RECOMMENDED CUTTING CONDITIONS

HPI188, HPK19 sres HP188, HPK19 seres

2 FLUTE SQUARE - SLOTTING Vc =m/min. fz=mm/tooth ~ Ap=mm 2 FLUTE SQUARE " SLOTTING Ve =m/min. fz=mm/tooth ~ Ap=mm

RPM =rev./min. FEED =mm/min. LBS = Length Below Shank RPM =rev./min. FEED =mm/min. LBS = Length Below Shank

Para- DIENEEE()]
l meter| 12 | 14 | 14 [ 15 [ 15 [ 15 [ 15 [ 15 [ 15 [ 15 [ 15 [ 15 [ 15 | 15 | 15 | 16 | 16 |
mn--nnm-mmnn
136 185 167 196 196 176 176 176 176 157 157 157 118 118 201 201
fz 0.008 | 0011 | 0010 | 0011 | 0011 | 0010 | 0010 | 0010 | 0010 | 0009 | 0009 | 0.009 | 0008  0.008 0.007 0012 | 0012
S0 RPM | 36065 | 42154 | 37939 | 41581 | 41581 | 37423 | 37423 | 37423 | 37423 | 33265 | 33265 | 33265 | 24949 | 24949 | 12474 | 39958 | 39958
FEED | 577 927 759 915 915 748 748 748 748 599 599 599 399 399 175 959 959
Ap 0.036 | 0063 | 0.049 | 0075 | 0.068 | 0060 | 0060 @ 0060 | 0053 | 0053 | 0053 | 0045 | 0038 | 0038 | 0030 | 0072 | 0072
Ve 136 185 167 196 196 176 176 176 176 157 157 157 118 118 59 201 201
fz 0.008 | 0011 | 0010 | 0011 | 0011 | 0010 | 0010 A 0010 | 0010 | 0.009 | 0009 | 0009 | 0008 | 0008 | 0.007 | 0012 | 0012
RPM | 36065 | 42154 | 37939 | 41581 | 41581 | 37423 | 37423 | 37423 | 37423 | 33265 | 33265 | 33265 | 24949 | 24949 | 12474 | 39958 & 39958
FEED | 577 927 759 915 915 748 748 748 748 599 599 599 399 399 175 959 959
Ap 0.036 | 0063 | 0049 | 0075 | 0068 | 0060 | 0060 0.060 | 0053 | 0053 & 0053 | 0045 | 0038 | 0038 | 0030 | 0072 @ 0072
Vc 136 185 167 196 196 176 176 176 176 157 157 157 118 118 59 201 201
fz 0.008 | 0011 | 0010 | 0011 | 0011 | 0010 | 0010 0010 | 0010 | 0009 & 0009 | 0009 | 0008 | 0.008 | 0007 | 0012 | 0012
RPM | 36065 | 42154 | 37939 | 41581 | 41581 | 37423 | 37423 | 37423 | 37423 | 33265 | 33265 | 33265 | 24949 | 24949 | 12474 | 39958 | 39958
FEED | 577 927 759 915 915 748 748 748 748 599 599 599 399 399 175 959 959
Ap 0.036 | 0063 | 0.049 | 0075 | 0.068 | 0060 | 0060 0060 | 0053 | 0053 | 0053 | 0045 | 0038 | 0038 | 0030 | 0072 | 0072
Ve 136 185 167 196 196 176 176 176 176 157 157 157 118 118 59 201 201
fz 0.008 | 0011 | 0010 | 0011 | 0011 | 0010 | 0010 0010 | 0010 | 0009 & 0009 | 0.009 | 0008 | 0008 | 0007 | 0012 0012
RPM | 36065 | 42154 | 37939 | 41581 | 41581 | 37423 | 37423 | 37423 | 37423 | 33265 | 33265 | 33265 | 24949 | 24949 | 12474 | 39958 & 39958
FEED | 577 927 759 915 915 748 748 748 748 599 599 599 399 399 175 959 959
Ap 0.036 | 0063 | 0.049 | 0075 | 0068 | 0060 | 0060 0060 | 0053 | 0053 & 0053 | 0045 | 0038 | 0038 | 0030 | 0072 @ 0072
\/d m 144 130 154 154 139 139 139 139 123 123 123 93 93 46 161 161
fz 0.007 | 0010 | 0.009 | 0010 | 0010 | 0009 | 0009 0009 | 0009 | 0008 A 0008 | 0008 | 0007 | 0.007 | 0006 | 0010 0010
RPM | 29507 | 32786 | 29507 | 32754 | 32754 | 29479 | 29479 | 29479 | 29479 | 26203 | 26203 | 26203 | 19652 | 19652 | 9826 | 31966 & 31966
FEED | 425 662 536 655 655 531 531 531 531 419 419 419 275 275 118 639 639
Ap 0.031 | 0054 | 0042 | 0064 | 0057 | 0051 | 0051  0.051 | 0045 | 0045 @ 0045 | 0038 | 0032 | 0032 | 0026 | 0061 | 0.061
Vc m 144 130 154 154 139 139 139 139 123 123 123 93 93 46 161 161
fz 0.007 | 0010 | 0009 | 0010 | 0010 | 0009 | 0009 0009 0009 0008 | 0008 0008 | 0007 | 0007 | 0006 | 0010 | 0010
RPM | 29507 | 32786 | 29507 | 32754 | 32754 | 29479 | 29479 | 29479 | 29479 | 26203 | 26203 | 26203 | 19652 | 19652 | 9826 | 31966 & 31966
FEED | 425 662 536 655 655 531 531 531 531 419 419 419 275 275 118 639 639
Ap 0031 | 0054 | 0042 @ 0064 | 0057 | 0051 | 0051 | 0051 | 0045 & 0045 | 0045 @ 0038 | 0032 | 0032 | 0026 | 0061 | 0.061

Vc 74 98 88 103 103 93 93 93 93 83 83 83 62 62 31 106 106
38.

IETNEEA(%)]

ol 0 Dameel
150 et os [ v [ [ [ fa fr P f P p P [ fi2fiafi2]i]
----ﬂ-ﬂﬂlﬂlﬁlﬂﬂ

103 | 154 | 154 | 154 | 154 | 139 | 139 | 139 | 139 | 139 | 124 | 124 46 170 | 153 | 153 | 153
5

fz 0.005 | 0.010 | 0.010 | 0.010 | 0.010 | 0.009 | 0.009 | 0.009 K 0.009 | 0.009 | 0.008 | 0.008 0.007 0.007 0.007 0.006 | 0.011 | 0.009 | 0.009 | 0.009
RPM 40982 | 49178 | 49178 | 49178 | 49178 | 44260 | 44260 | 44260 | 44260 | 44260 | 39342 | 39342 | 29507 | 29507 | 29507 | 14753 | 45081 | 40573 | 40573 | 40573
FEED | 410 | 984 | 984 | 984 984 | 797 | 797 | 797 | 797 | 797 | 629 | 629 | 413 | 413 | 413 | 177 | 992 | 730 | 730 | 730
Ap 0.024 | 0.050 | 0.050 | 0.045 | 0.045 | 0.040 | 0.040 | 0.040 | 0.035 | 0.035 | 0.035 | 0.030 | 0.030 | 0.025 | 0.025 | 0.020 | 0.054 | 0.048 | 0.042 | 0.042

Ve 103 | 154 | 154 | 154 | 154 | 139 | 139 | 139 | 139 | 139 124 | 124 | 93 93 93 46 170 | 153 | 153 | 153
fz 0.005 | 0.010 | 0.010 | 0.010 | 0.010 | 0.009 | 0.009 | 0.009 | 0.009 | 0.009 | 0.008 A 0.008 | 0.007 | 0.007 | 0.007 | 0.006  0.011 | 0.009 | 0.009 | 0.009
RPM | 40982 | 49178 | 49178 | 49178 | 49178 | 44260 | 44260 44260 | 44260 | 44260 | 39342 39342 | 29507 | 29507 | 29507 | 14753 | 45081 | 40573 | 40573 | 40573
FEED | 410 = 984 | 984 | 984 | 984 797 | 797 | 797 | 797 | 797 | 629 | 629 | 413 | 413 | 413 | 177 | 992 | 730 | 730 | 730

Ap 0.024 | 0.050 | 0.050 A 0.045 | 0.045 | 0.040 | 0.040 | 0.040 K 0.035 | 0.035 | 0.035  0.030 | 0.030 | 0.025 | 0.025 | 0.020  0.054  0.048 | 0.042 | 0.042

Ve 103 | 154 | 154 | 154 | 154 | 139 | 139 | 139 | 139 | 139 | 124 | 124 | 93 93 93 46 170 | 153 | 153 | 153
fz 0.005 | 0.010 | 0.010 | 0.010 | 0.010 | 0.009 | 0.009 | 0.009 | 0.009 | 0.009 | 0.008 A 0.008 | 0.007 | 0.007 | 0.007 | 0.006 A 0.011 | 0.009 | 0.009 | 0.009
FEED | 410 | 984 | 984 | 984 984 | 797 | 797 | 797 | 797 | 797 | 629 | 629 | 413 | 413 | 413 | 177 | 992 | 730 | 730 | 730

RPM 40982 | 49178 | 49178 | 49178 | 49178 | 44260 | 44260 | 44260 | 44260 | 44260 | 39342 | 39342 | 29507 | 29507 | 29507 | 14753 | 45081 | 40573 | 40573 | 40573
Ap 0.024 | 0.050 | 0.050 | 0.045 | 0.045 | 0.040 | 0.040 | 0.040 | 0.035 | 0.035 | 0.035 | 0.030 | 0.030 | 0.025 | 0.025 | 0.020 | 0.054 | 0.048 | 0.042 | 0.042

\'d 103 | 154 | 154 | 154 | 154 | 139 | 139 | 139 | 139 | 139 124 | 124 | 93 93 93 46 170 | 153 | 153 | 153
fz 0.005 | 0.010 | 0.010 | 0.010 | 0.010 | 0.009 | 0.009 | 0.009 K 0.009 | 0.009 K 0.008 0.008 | 0.007 | 0.007 | 0.007 A 0.006 0.011 0.009 | 0.009 | 0.009
(NS RPM | 40982 | 49178 | 49178 | 49178 | 49178 | 44260 | 44260 | 44260 | 44260 | 44260 | 39342 | 39342 | 29507 | 29507 | 29507 | 14753 | 45081 | 40573 | 40573 | 40573
FEED | 410 = 984 | 984 | 984 | 984 | 797 | 797 | 797 | 797 | 797 | 629 | 629 | 413 | 413 | 413 | 177 | 992 | 730 | 730 | 730
Ap 0.024 | 0.050 | 0.050 | 0.045 | 0.045 | 0.040 | 0.040 | 0.040 | 0.035 | 0.035 | 0.035 | 0.030 | 0.030 | 0.025 | 0.025 | 0.020 | 0.054 | 0.048 | 0.042 | 0.042

Ve 82 124 | 124 124 ) 124 | 110 1 1 11 In 99 99 74 74 74 37 139 | 125 | 125 | 125

fz 0.005 | 0.008 | 0.008 | 0.008 | 0.008 | 0.007 | 0.007 | 0.007 | 0.007 | 0.007 | 0.006 @ 0.006 | 0.006 | 0.006 | 0.006 | 0.005  0.009 | 0.008 | 0.008 | 0.008
(NP8 RPM | 32786 | 39343 | 39343 | 39343 | 39343 | 35409 | 35409 | 35409 | 35409 | 35409 | 31474 | 31474 | 23606 | 23606 23606 | 11803 | 36884 | 33196 | 33196 33196
FEED | 328 | 629 | 629 | 629 | 629 = 496 | 496 | 49 | 496 | 496 | 378 # 378 | 283 | 283 | 283 | 118 | 664 | 538 | 538 | 538
Ap 0.020 | 0.043 | 0.043 | 0.038 | 0.038 | 0.034 | 0.034 | 0.034 | 0.030 | 0.030 | 0.030 | 0.026 | 0.026 | 0.021 | 0.021 | 0.017 | 0.046 | 0.041 | 0.036 | 0.036
\'d 82 124 | 124 | 124 | 124 | 111 | 111 ) 111 ) 111 1 99 99 74 74 74 37 139 | 125 | 125 | 125
fz 0.005 | 0.008 | 0.008 | 0.008 | 0.008 | 0.007 | 0.007  0.007 A 0.007 | 0.007 | 0.006 0.006 | 0.006 | 0.006 | 0.006 | 0.005 0.009 | 0.008 | 0.008 | 0.008
RPM | 32786 | 39343 | 39343 | 39343 | 39343 | 35409 | 35409 | 35409 | 35409 | 35409 | 31474 | 31474 | 23606 | 23606 | 23606 | 11803 | 36884 | 33196 | 33196 | 33196
FEED | 328 | 629 | 629 | 629 @ 629 | 49 | 496 | 496 | 49 | 49 | 378 | 378 | 283 | 283 | 283 | 118 | 664 | 538 @ 538 | 538
Ap 0.020 | 0.043 | 0.043 | 0.038 | 0.038 | 0.034 | 0.034 | 0.034 | 0.030 | 0.030 | 0.030 K 0.026 | 0.026 | 0.021 | 0.021 | 0.017 | 0.046 | 0.041 | 0.036 | 0.036
Vc 62 82 82 82 82 74 74 74 74 74 66 66 49 49 49 25 93 83 83 83
fz 0.004 | 0.007 | 0.007 | 0.007 | 0.007 | 0.006 | 0.006  0.006 | 0.006  0.006 | 0.006  0.006 | 0.005 | 0.005 | 0.005 | 0.004  0.008 | 0.007 | 0.007 | 0.007
RPM | 24590 | 26229 | 26229 | 26229 | 26229 | 23606 | 23606 | 23606 | 23606 | 23606 | 20983 | 20983 | 15737 | 15737 | 15737 | 7869 | 24589 | 22130 | 22130 | 22130
FEED | 197 | 367 | 367 | 367 | 367 | 283 | 283 | 283 | 283 | 283 | 252 | 252 | 157 | 157 | 157 63 393 | 310 | 310 | 310
Ap 0.020 | 0.043 | 0.043 | 0.038 | 0.038 | 0.034 | 0.034 | 0.034 | 0.030 | 0.030 | 0.030 | 0.026 | 0.026 | 0.021 | 0.021 | 0.017 | 0.046 | 0.041 | 0.036 | 0.036
\s 54 67 67 67 67 60 60 60 60 60 54 54 40 40 40 20 75 68 68 68
fz 0.003 | 0.005 | 0.005 | 0.005 | 0.005 | 0.005 | 0.005  0.005 | 0.005 | 0.005 | 0.004 0.004 | 0.004 | 0.004 | 0.004 | 0.003  0.006 | 0.005 | 0.005 | 0.005
RPM | 21311 | 21311 | 21311 | 21311 | 21311 | 19180 | 19180 | 19180 | 19180 | 19180 | 17049 | 17049 | 12787 | 12787 | 12787 | 6393 | 19945 | 17951 | 17951 | 17951
FEED | 128 | 213 | 213 | 213 | 213 | 192 | 192 | 192 | 192 | 192 | 136 | 136 | 102 = 102 | 102 38 | 239 | 180 | 180 | 180
Ap 0.019 | 0.040 | 0.040 | 0.036 | 0.036 | 0.032 | 0.032 | 0.032 | 0.028 | 0.028 | 0.028 K 0.024 | 0.024 | 0.020 | 0.020 | 0.016 | 0.043 | 0.038 | 0.034 | 0.034
\'d 4 51 51 51 51 46 46 46 46 46 4 4 31 31 31 15 57 51 51 51
fz 0.002 | 0.004 | 0.004  0.004 | 0.004 | 0.004 | 0.004 | 0.004  0.004 | 0.004  0.003  0.003 | 0.003 | 0003 | 0.003 | 0.002 0.005 0.005 | 0.005 | 0.005
RPM | 16393 | 16392 | 16392 | 16392 | 16392 | 14753 | 14753 | 14753 | 14753 | 14753 | 13114 13114 | 9835 | 9835 | 9835 | 4918 | 15027 | 13524 | 13524 | 13524
FEED | 66 131 ) 131 ) 131 | 131 | 118 | 118 | 118 | 118 | 118 79 79 59 59 59 20 150 | 135 | 135 | 135
Ap 0.019 | 0.040 | 0.040 | 0.036 | 0.036 | 0.032 | 0.032 | 0.032 | 0.028 | 0.028 | 0.028 | 0.024 | 0.024 | 0.020 | 0.020 | 0.016 | 0.043 | 0.038 | 0.034 | 0.034
Ve B3 4 4 4 4 37 37 37 37 37 33 &H 25 25 25 12 46 42 42 42
fz 0.002 | 0.003 | 0.003 | 0.003 | 0.003 | 0.003 | 0.003  0.003 | 0.003 | 0.003 | 0.003 A 0.003 | 0.002 | 0.002 | 0.002 | 0.002  0.004 | 0.004 | 0.004 | 0.004
RPM | 13114 13114 | 13114 | 13114 | 13114 11803 | 11803 | 11803 | 11803 | 11803 | 10491 | 10491 | 7868 | 7868 | 7868 | 3934 | 12295 | 11066 | 11066 11066
FEED = 52 79 79 79 79 71 71 71 71 71 63 63 31 31 31 16 98 89 89 89
Ap 0.016 | 0033 | 0.033 | 0.029 | 0.029 | 0.026 | 0.026 | 0.026 | 0.023 | 0.023 | 0.023 | 0.020 | 0.020 | 0.016 | 0.016 | 0.013 | 0.035 | 0.031 | 0.027 | 0.027
Ve 82 124 | 124 124 ) 124 | 111 1 o1 11 I 99 99 74 74 74 37 139 | 125 | 125 | 125
fz 0.005 | 0.008 | 0.008 | 0.008 | 0.008 | 0.007 | 0.007 | 0.007 | 0.007 | 0.007 | 0.006 A 0.006 | 0.006 | 0.006 | 0.006 | 0.005 0.009 | 0.008 | 0.008 | 0.008
RPM | 32786 | 39343 | 39343 | 39343 | 39343 | 35409 | 35409 | 35409 | 35409 | 35409 | 31474 | 31474 | 23606 | 23606 | 23606 | 11803 | 36884 | 33196 | 33196 | 33196
FEED | 328 | 629 | 629 | 629 | 629 = 496 | 496 | 496 | 496 | 496 | 378 |« 378 | 283 | 283 | 283 | 118 | 664 | 538 | 538 | 538
Ap 0.020 | 0.043 | 0.043 | 0.038 | 0.038 | 0.034 | 0.034 | 0.034 | 0.030 | 0.030 | 0.030 K 0.026 | 0.026 | 0.021 | 0.021 | 0.017 | 0.046 | 0.041 | 0.036 | 0.036
\s 62 82 82 82 82 74 74 74 74 74 66 66 49 49 49 25 93 83 83 83
fz 0.004 | 0.007 | 0.007 | 0.007 | 0.007 | 0.006 | 0.006 0.006 A 0.006 0.006 | 0.006 0.006  0.005 | 0.005 | 0.005 | 0.004 0.008 | 0.007 | 0.007 | 0.007
RPM | 24590 | 26229 | 26229 | 26229 | 26229 | 23606 | 23606 | 23606 | 23606 | 23606 | 20983 | 20983 | 15737 | 15737 | 15737 | 7869 | 24589 | 22130 | 22130 | 22130
FEED | 197 | 367 | 367 | 367 | 367 & 283 | 283 | 283 | 283 | 283 | 252 | 252 | 157 | 157 | 157 63 393 | 310 | 310 | 310 FEED | 236 400 320 395 395 316 316 316 316 246 246 246 158 158 66 422 422
Ap 0.020 | 0.043 | 0.043 | 0.038 | 0.038 | 0.034 | 0.034 | 0.034 | 0.030 | 0.030 A 0.030 | 0.026 | 0.026 | 0.021 | 0.021 | 0.017 | 0.046 A 0.041 | 0.036 | 0.036 Ap 0031 | 0054 | 0042 | 0064 | 0057 | 0051 | 0051 | 0051 | 0045 | 0045 | 0045 & 0038 | 0032 | 0032 | 0026 | 0061 | 0.061

NEXT PAGE p NEXT PAGE p

fz 0.006 | 0009 | 0.008 | 0009 | 0009 | 0008 | 0008 0008 | 0008 | 0007 & 0007 | 0007 | 0006 | 0006 | 0005 | 0010 0010
RPM | 19671 | 22248 | 20023 | 21939 | 21939 | 19745 | 19745 | 19745 | 19745 | 17551 | 17551 | 17551 | 13163 | 13163 | 6582 | 21106 | 21106
FEED | 236 400 320 395 395 316 316 316 316 246 246 246 158 158 66 422 422
Ap 0031 | 0054 | 0042 | 0064 | 0057 | 0051 | 0051 | 0051 | 0045 | 0045 | 0045 | 0038 | 0032 | 0032 | 0026 | 0061 | 0.061
Vc 60 77 70 83 83 74 74 74 74 66 66 66 50 50 25 85 85
fz 0005 | 0.007 | 0006 | 0007 | 0007 | 0006 | 0006 0006 0006 0005 | 0005 0005 | 0005 | 0005 | 0004 | 0007 | 0.07
RPM | 15956 | 17564 | 15808 | 17510 | 17510 | 15759 | 15759 | 15759 | 15759 | 14008 | 14008 | 14008 | 10506 | 10506 | 5253 | 17007 | 17007
FEED 160 246 190 245 245 189 189 189 189 140 140 140 105 105 42 238 238
Ap 0029 | 0050 | 0039 | 0060 | 0054 | 0048 | 0048 & 0048 0042 | 0042 | 0042 H 0036 | 0030 | 0030 | 0.024 | 0058 | 0.058
Vc 45 60 54 62 62 56 56 56 56 50 50 50 37 37 19 65 65
fz 0.004 | 0005 | 0.005 | 0006 & 0006 | 0005 0005 | 0.005 | 0005 | 0.004 | 0004 0004 | 0004 0004 | 0003 | 0006 | 0.006
RPM | 12022 | 13583 | 12225 | 13184 | 13184 | 11866 | 11866 11866 | 11866 | 10547 | 10547 | 10547 | 7910 | 7910 | 3955 | 12910 | 12910
FEED 96 136 122 158 158 119 119 119 119 84 84 84 63 63 24 155 155
Ap 0.029 | 0050 | 0.039 | 0060 | 0.054 | 0048 | 0.048 0048 | 0042 | 0042 & 0042 | 0036 | 0030 | 0030 | 0024 | 0058 | 0.058
Ve 37 49 44 52 52 47 47 47 47 42 42 42 31 31 16 55 55
fz 0003 | 0.005 | 0004 | 0005 | 0005 | 0004 0004 0004 0004 0004 | 0004 0004 | 0003 | 0003 | 0003 | 0005 | 0.005
RPM | 9836 | 11241 | 10117 | 11021 | 11021 = 9919 | 9919 | 9919 | 9919 | 8817 | 8817 | 8817 | 6613 | 6613 | 3306 | 10860 10860
FEED 59 112 81 110 110 79 79 79 79 71 71 71 40 40 20 109 109
Ap 0023 | 0041 | 0032 | 0049 | 0044 | 0039 | 0039 & 0039 0034 0034 | 0034 0029 | 0024 | 0024 | 0020 | 0047 | 0.047
Vc m 144 130 154 154 139 139 139 139 123 123 123 93 93 46 161 161
fz 0.007 | 0010 | 0009 | 0010 | 0.010 | 0009 | 0009 0009 | 0009 | 0008 A 0008 | 0008 | 0007 | 0007 | 0006 | 0010 | 0010
RPM | 29507 | 32786 | 29507 | 32754 | 32754 | 29479 | 29479 | 29479 | 29479 | 26203 | 26203 | 26203 | 19652 | 19652 | 9826 | 31966 & 31966
FEED | 425 662 536 655 655 531 531 531 531 419 419 419 275 275 118 639 639
Ap 0.031 | 0054 | 0042 | 0064 | 0057 | 0051 | 0051 0051 | 0045 | 0045 @ 0045 | 0038 | 0032 | 0032 | 0026 | 0061 | 0.061
Ve 74 98 88 103 103 93 93 93 93 83 83 83 62 62 31 106 106
fz 0.006 | 0.009 | 0008 | 0009 | 0009 | 0008 | 0008 0008 0008 0007 | 0007 A 0007 | 0006 | 0006 | 0005 | 0010 | 0.010
RPM | 19671 | 22248 @ 20023 | 21939 | 21939 | 19745 | 19745 19745 | 19745 | 17551 | 17551 | 17551 | 13163 | 13163 | 6582 | 21106 | 21106
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RECOMMENDED CUTTING CONDITIONS RECOMMENDED CUTTING CONDITIONS

HP188, HPK19 seres

Vc =m/min. fz=mm/tooth ~ Ap=mm 2 F LUTE SQUARE " S LOTTI N G Ve =m/min. fz=mm/tooth ~ Ap=mm

RPM =rev./min. FEED =mm/min. LBS = Length Below Shank RPM =rev./min. FEED =mm/min. LBS = Length Below Shank
Diameter ()

Para-
323 | 25 | 25 [ 25 | 25 [ 25 | | 3 [ 3 | 3|3 |3 [ 3 [35[ a4/ 4|
e e e e i s Tee e e e i = T s e e ]
Vc 217 217 195 195 173 130 130 21 211 190 190 190 190 216 216 216
fz 0.008 0016 | 0016 | 0014 | 0014 | 0013 | 0011 | 0011 | 0019 | 0019 | 0017 | 0017 | 0017 | 0017 | 0022 | 0026 | 0.026
P RPM | 10328 | 27604 | 27604 | 24844 | 24844 | 22083 | 16562 | 16562 | 22404 | 22404 | 20164 | 20164 | 20164 | 20164 | 19673 | 17212 | 17212
FEED 165 883 883 696 696 574 364 364 851 851 686 686 686 686 873 895 895
Ap 0.040 | 0113 | 0113 | 0100 | 0.100 | 0.088 | 0075 | 0.063 | 0150 | 0.135 | 0120 | 0.120 | 0.105 | 0.105 | 0.175 | 0.200 | 0.200
Vc 65 217 217 195 195 173 130 130 21 21 190 190 190 190 216 216 216
fz 0008 = 0016 | 0016 | 0014 | 0014 | 0013 | 0011 | 0011 | 0019 | 0019 | 0017 | 0017 | 0017 @ 0017 | 0022 @ 0026 | 0026
RPM | 10328 | 27604 | 27604 | 24844 | 24844 | 22083 | 16562 | 16562 | 22404 | 22404 | 20164 | 20164 | 20164 | 20164 | 19673 | 17212 | 17212
FEED 165 883 883 696 696 574 364 364 851 851 686 686 686 686 873 895 895
Ap 0040 | 0113 | 0113 | 0100 @ 0.100 | 0.088 | 0075 | 0063 | 0150 & 0.135 | 0120 | 0.120 | 0.105 | 0.105 | 0.175 | 0200 | 0.200
Vc 65 217 217 195 195 173 130 130 21 21 190 190 190 190 216 216 216
fz 0.008 | 0016 | 0016 | 0014 | 0014 | 0013 | 0011 | 0011 | 0019 | 0019 | 0017 | 0017 | 0017 | 0017 | 0.022 | 0026 | 0.026
RPM | 10328 | 27604 | 27604 | 24844 | 24844 | 22083 | 16562 | 16562 | 22404 | 22404 | 20164 | 20164 | 20164 | 20164 @ 19673 | 17212 | 17212
FEED 165 883 883 696 696 574 364 364 851 851 686 686 686 686 873 895 895
Ap 0.040 | 0113 | 0113 | 0100 | 0.100 | 0.088 | 0075 | 0.063 | 0150 | 0.135 | 0120 | 0.120 | 0.105 | 0.105 | 0.175 | 0.200 | 0.200
Vc 65 217 217 195 195 173 130 130 21 211 190 190 190 190 216 216 216
fz 0.008 | 0016 | 0016 | 0014 @ 0014 | 0013 | 0011 | 0011 | 0019 | 0019 | 0017 | 0017 | 0017 | 0017 | 0022 | 0026 | 0.026
RPM | 10328 | 27604 | 27604 | 24844 | 24844 | 22083 | 16562 | 16562 | 22404 | 22404 | 20164 | 20164 | 20164 | 20164 | 19673 | 17212 | 17212
FEED 165 883 883 696 696 574 364 364 851 851 686 686 686 686 873 895 895
Ap 0.040 | 0113 | 0113 | 0100 @ 0.1700 | 0.088 | 0075 | 0063 | 0150 & 0.135 | 0120 | 0.120 | 0.105 | 0.105 | 0.175 | 0200 | 0.200
Vc 51 170 170 153 153 136 102 102 170 170 153 153 153 153 170 170 170
fz 0.008 | 0017 | 0017 | 0015 | 0015 | 0013 | 0012 | 0012 | 0020 | 0.020 | 0018 | 0018 | 0018 | 0018 | 0.023 | 0027 | 0.027
RPM 8115 | 21630 | 21630 | 19467 | 19467 | 17304 | 12978 | 12978 | 18032 | 18032 | 16229 | 16229 | 16229 | 16229 | 15502 | 13524 | 13524
FEED 130 735 735 584 584 450 31 3N 721 721 584 584 584 584 725 730 730
Ap 0034 | 009 | 0096 | 0085 | 0085 | 0074 | 0064 | 0053 | 0128 | 0.115 | 0102 | 0.102 | 0.089 | 0089 | 0.149 | 0170 | 0.170
Vc 51 170 170 153 153 136 102 102 170 170 153 153 153 153 170 170 170
fz 0008 | 0017 | 0017 | 0015 | 0015 | 0013 | 0012 | 0012 A 0020 | 0020 | 0018 | 0018 | 0018 | 0018 | 0023 | 0027 | 0027
RPM 8115 | 21630 | 21630 | 19467 | 19467 | 17304 | 12978 | 12978 | 18032 | 18032 | 16229 | 16229 | 16229 | 16229 | 15502 | 13524 | 13524
FEED 130 735 735 584 584 450 3N n 721 721 584 584 584 584 725 730 730
Ap 0034 | 0096 | 009 | 0085 | 0.085 | 0074 | 0064 | 0053 | 0128 | 0.115 | 0702 | 0.102 | 0089 & 0.089 | 0.149 | 0.170 | 0.170

Vc 34 113 13 102 102 91 68 68 113 13 102 102 102 102 113 13 113
38.

Diameter (@)

s is sl lis| 22222 2]2]2]2]2]2[]2]2]
[N IO IO NP N TR NN O T P N AT O N B N I
\'d 226 | 226 | 203 | 203 | 203 | 203 | 203 | 216 | 216 | 216 | 216 | 195 | 195 | 195 | 195 | 195 | 173 | 173 | 130 | 130
fz 0012 | 0012 | 0.010 | 0.010 | 0.010 | 0.010 | 0.010 | 0013 | 0.013 | 0.013 | 0.013 | 0.012 | 0.012 | 0012 | 0.012 | 0.012 | 0.010 | 0.010 | 0.009 | 0.009
RPM | 39958 | 39958 | 35962 | 35962 | 35962 | 35962 | 35962 | 34426 | 34426 | 34426 | 34426 | 30983 | 30983 | 30983 | 30983 | 30983 | 27541 | 27541 | 20656 | 20656
FEED | 959 | 959 | 719 | 719 | 719 | 719 | 719 | 895 | 895 | 895 | 895 | 744 | 744 | 744 | 744 | 744 | 551 | 551 | 372 | 372
Ap 0.081 | 0081 | 0.072 | 0.072 | 0.072 | 0.063 | 0.063 | 0.100 | 0.100 | 0.090 | 0.090 K 0.080 | 0.080 | 0.080 | 0.070 | 0.070 | 0.070 | 0.060 | 0.050 | 0.050

Ve 226 | 226 | 203 | 203 | 203 | 203 | 203 | 216 | 216 | 216 | 216 | 195 | 195 | 195 | 195 | 195 | 173 | 173 | 130 | 130

fz 0.012 | 0012 | 0.010 | 0.010 | 0.010 | 0.010 | 0.010 | 0013 | 0.013 | 0013 | 0.013 | 0.012 | 0.012 | 0.012 | 0.012 | 0012 | 0.010 | 0.010 | 0.009 | 0.009
RPM | 39958 | 39958 | 35962 | 35962 | 35962 | 35962 | 35962 | 34426 | 34426 | 34426 | 34426 30983 | 30983 | 30983 | 30983 | 30983 | 27541 | 27541 | 20656 | 20656
FEED | 959 | 959 | 719 | 719 | 719 | 719 | 719 | 895 | 895 | 895 | 895 | 744 | 744 | 744 | 744 | 744 | 551 | 551 | 372 | 372

Ap 0.081 | 0.081 | 0.072 | 0.072 | 0.072 | 0.063 | 0.063 | 0.100 | 0.100 | 0.090 | 0.090  0.080 | 0.080 | 0.080 | 0.070 | 0.070  0.070 A 0.060 | 0.050 | 0.050

Ve 226 | 226 | 203 | 203 | 203 | 203 | 203 | 216 | 216 | 216 | 216 | 195 | 195 | 195 | 195 | 195 | 173 | 173 | 130 | 130
fz 0.012 | 0012 | 0.010 | 0.010 | 0.010 | 0.010 | 0.010 | 0013 | 0.013 | 0013 | 0.013 | 0.012 | 0.012 | 0.012 | 0.012 | 0012 | 0.010 | 0.010 | 0.009 | 0.009
FEED | 959 | 959 | 719 | 719 | 719 | 719 | 719 | 895 | 895 | 895 | 895 | 744 | 744 | 744 | 744 | 744 | 551 | 551 | 372 | 372

RPM | 39958 | 39958 | 35962 | 35962 | 35962 | 35962 | 35962 | 34426 | 34426 | 34426 | 34426 | 30983 | 30983 | 30983 | 30983 | 30983 | 27541 | 27541 | 20656 | 20656
Ap 0.081 | 0.081 | 0.072 | 0.072 | 0.072 | 0.063 | 0.063 | 0.100 | 0.100 | 0.090 | 0.090 K 0.080 | 0.080 | 0.080 | 0.070 | 0.070 | 0.070 | 0.060 | 0.050 | 0.050

\'d 226 | 226 | 203 | 203 | 203 | 203 | 203 | 216 | 216 | 216 | 216 | 195 | 195 | 195 | 195 | 195 | 173 | 173 | 130 | 130
fz 0.012 | 0012 | 0.010 | 0.010 | 0.010 | 0.010 | 0.010 | 0.013 | 0.013 | 0013 | 0.013 | 0.012 | 0.012 | 0.012 | 0.012 | 0012 | 0.010 | 0.010 | 0.009 | 0.009
(NS RPM | 39958 | 39958 | 35962 | 35962 | 35962 | 35962 | 35962 | 34426 | 34426 | 34426 | 34426 | 30983 | 30983 | 30983 | 30983 | 30983 | 27541 | 27541 20656 20656
FEED | 959 | 959 | 719 | 719 | 719 | 719 | 719 | 895 | 895 | 895 | 895 | 744 | 744 | 744 | 744 | 744 | 551 | 551 | 372 | 372
Ap 0.081 | 0.081 | 0.072 | 0.072 | 0.072 | 0.063 | 0.063 | 0.100 A 0.100 | 0.090 | 0.090 K 0.080 | 0.080 | 0.080 | 0.070 | 0.070 | 0.070 | 0.060 | 0.050 | 0.050

Ve 181 | 181 | 163 | 163 | 163 | 163 | 163 | 170 | 170 | 170 | 170 | 153 | 153 | 153 | 153 | 153 | 136 | 136 | 102 | 102

fz 0.010 | 0.010 | 0.009 | 0.009 | 0.009 | 0.009 | 0.009 | 0013 | 0.013 | 0013 | 0.013 | 0.012 | 0012 | 0.012 | 0.012 | 0012 | 0.010 | 0.010 | 0.009 | 0.009
(NEP8 RPM | 31966 | 31966 | 28769 | 28769 | 28769 | 28769 | 28769 | 27049 | 27049 | 27049 | 27049 | 24344 | 24344 | 24344 | 24344 | 24344 | 21639 | 21639 | 16229 | 16229
FEED | 639 | 639 | 518 | 518 | 518 | 518 | 518 | 703 | 703 | 703 | 703 | 584 | 584 | 584 | 584 | 584 | 433 | 433 | 292 | 292
Ap 0.069 | 0.069 | 0.061 | 0.061 | 0.061 | 0.054 | 0.054 | 0.085 | 0.085 | 0.077 | 0.077 K 0.068 | 0.068 | 0.068 | 0.060 | 0.060  0.060 | 0.051 | 0.043 | 0.043
\'d 181 | 181 | 163 | 163 | 163 | 163 | 163 | 170 | 170 | 170 | 170 | 153 | 153 | 153 | 153 | 153 | 136 | 136 | 102 | 102
fz 0.010 | 0.010 | 0.009 | 0.009 | 0.009 | 0.009 | 0.009 0013 | 0.013 | 0013 | 0.013 | 0.012 | 0012 | 0.012 | 0.012 | 0.012  0.010 | 0.010 | 0.009 | 0.009
RPM 31966 | 31966 | 28769 | 28769 | 28769 | 28769 | 28769 | 27049 | 27049 | 27049 | 27049 | 24344 | 24344 | 24344 | 24344 | 24344 | 21639 | 21639 | 16229 | 16229
FEED | 639 | 639 | 518 | 518 | 518 | 518 | 518 | 703 | 703 | 703 | 703 | 584 | 584 | 584 | 584 | 584 | 433 | 433 292 | 292
Ap 0.069 | 0.069 | 0.061 | 0.061 | 0.061 | 0.054 | 0.054 0.085  0.085 0077 | 0.077 A 0.068 | 0.068 | 0.068 | 0.060 | 0.060  0.060 | 0.051 | 0.043 | 0.043
Vc 119 | 119 | 107 | 107 | 107 | 107 | 107 | 113 | 113 | 113 | 113 | 102 | 102 | 102 | 102 | 102 91 91 68 68
fz 0.010 | 0.010 | 0.009 | 0.009 | 0.009 | 0.009 | 0.009 | 0012 | 0.012 | 0012 | 0.012 | 0.011 | 0.011 | 0.011 | 0.011 | 0011 | 0.010 | 0.010 | 0.008 | 0.008
RPM | 21106 | 21106 | 18995 | 18995 | 18995 | 18995 | 18995 | 18032 | 18032 | 18032 | 18032 | 16229 | 16229 | 16229 | 16229 | 16229 | 14426 | 14426 | 10819 | 10819
FEED | 422 | 422 | 342 | 342 | 342 | 342 | 342 | 433 | 433 | 433 | 433 | 357 | 357 | 357 | 357 | 357 | 289 | 289 | 173 | 173
Ap 0.069 | 0.069 | 0.061 | 0.061 | 0.061 | 0.054 | 0.054 | 0.085 | 0.085 | 0.077 | 0.077 A 0.068 | 0.068 | 0.068 | 0.060 | 0.060  0.060 | 0.051 | 0.043 | 0.043
\s 96 96 87 87 87 87 87 93 93 93 93 83 83 83 83 83 74 74 56 56
fz 0.007 | 0.007 | 0.006 | 0.006 | 0.006 | 0.006 | 0.006 0.009  0.009 | 0.009 | 0.009 0.008 | 0.008 | 0.008 | 0.008 | 0.008 0.007 | 0.007 | 0.006 | 0.006
RPM | 17007 | 17007 | 15306 | 15306 | 15306 | 15306 | 15306 | 14754 | 14754 | 14754 | 14754 | 13279 | 13279 | 13279 | 13279 | 13279 | 11803 | 11803 | 8852 | 8852
FEED | 238 | 238 | 184 | 184 184 | 184 | 184 | 266 | 266 | 266 | 266 | 212 | 212 212 | 212 | 212 | 165 | 165 106 | 106
Ap 0.065 | 0.065 | 0.058 | 0.058 | 0.058 | 0.050 | 0.050 0.080 A 0.080 | 0.072 | 0.072 K 0.064 | 0.064 | 0.064 | 0.056 | 0.056  0.056 | 0.048 | 0.040 | 0.040
\'d 73 73 66 66 66 66 66 72 72 72 72 65 65 65 65 65 58 58 43 43
fz 0.006 | 0.006 | 0.005 | 0.005 | 0.005 | 0.005 | 0.005 | 0.007 | 0.007 | 0.007 | 0.007 | 0.006 | 0.006 | 0.006 | 0.006 | 0.006 0.006 0.006 | 0.005 | 0.005
RPM | 12910 | 12910 | 11619 | 11619 11619 | 11619 | 11619 | 11475 | 11475 | 11475 | 11475 | 10328 10328 10328 | 10328 | 10328 | 9180 | 9180 | 6885 | 6885
FEED | 155 | 155 | 116 | 116 | 116 | 116 | 116 | 161 | 161 | 161 | 161 | 124 | 124 | 124 | 124 | 124 110 | 110 | 69 69
Ap 0.065 | 0.065 | 0.058 | 0.058 | 0.058 | 0.050 | 0.050 | 0.080 | 0.080 | 0.072 | 0.072 K 0.064 | 0.064 | 0.064 | 0.056 | 0.056  0.056 | 0.048 | 0.040 | 0.040
Ve 61 61 55 55 55 55 55 62 62 62 62 56 56 56 56 56 49 49 37 37
fz 0.005 | 0.005 | 0.004 | 0.004 | 0.004 | 0.004 | 0.004 0.006 A 0.006 | 0.006 | 0.006 0.005 | 0.005 | 0.005 | 0.005 | 0.005 0.005 | 0.005 | 0.004 | 0.004
RPM | 10860 10860 | 9774 | 9774 | 9774 = 9774 | 9774 | 9835 | 9835 | 9835 | 9835 | 8852 | 8852 | 8852 | 8852 | 8852 | 7868 | 7868 | 5901 | 5901
FEED | 109 | 109 78 78 78 78 78 118 | 118 | 118 | 118 89 89 89 89 89 79 79 47 47
Ap 0.053 | 0.053 | 0.047 | 0.047 | 0.047 | 0.041 | 0.041 | 0.065 A 0.065 | 0.059 | 0.059 | 0.052 | 0.052 | 0.052 | 0.046 A 0.046 0.046  0.039 | 0033 | 0.033
Ve 181 | 181 | 163 | 163 | 163 | 163 | 163 | 170 | 170 | 170 | 170 | 153 | 153 | 153 | 153 | 153 | 136 | 136 | 102 | 102
fz 0.010 | 0.010 | 0.009 | 0.009 | 0.009 | 0.009 | 0.009 | 0013 | 0013 | 0.013 | 0.013 | 0.012 | 0.012 | 0012 | 0012 | 0.012 | 0.010 | 0.070 | 0.009 | 0.009
RPM | 31966 | 31966 | 28769 | 28769 | 28769 | 28769 | 28769 | 27049 | 27049 | 27049 | 27049 | 24344 | 24344 | 24344 | 24344 | 24344 | 21639 | 21639 | 16229 | 16229
FEED | 639 | 639 | 518 | 518 | 518 | 518 | 518 | 703 | 703 | 703 | 703 | 584 | 584 | 584 | 584 | 584 | 433 | 433 | 292 | 292
Ap 0.069 | 0.069 | 0.061 | 0.061 | 0.061 | 0.054 | 0.054 | 0.085 | 0.085 | 0.077 | 0.077 K 0.068 | 0.068 | 0.068 | 0.060 | 0.060  0.060 | 0.051 | 0.043 | 0.043
\s 19 | 119 | 107 | 107 | 107 | 107 | 107 | 113 | 113 | 113 | 113 | 102 | 102 | 102 | 102 | 102 91 91 68 68
fz 0.010 | 0010 | 0.009 | 0.009 | 0.009 | 0.009 | 0.009 0012 | 0.012 | 0012 | 0012 | 0.011 | 0011 | 0.011 | 0.011 | 0011 | 0.010 | 0.010 | 0.008 | 0.008
RPM | 21106 | 21106 | 18995 | 18995 | 18995 | 18995 | 18995 | 18032 | 18032 | 18032 | 18032 | 16229 | 16229 | 16229 | 16229 | 16229 | 14426 | 14426 | 10819 | 10819
FEED | 422 | 422 | 342 | 342 | 342 | 342 | 342 | 433 | 433 | 433 | 433 | 357 | 357 | 357 | 357 | 357 | 289 | 289 | 173 | 173 FEED 76 433 433 363 363 277 190 190 433 433 346 346 346 346 442 451 451
Ap 0.069 | 0.069 | 0.061 | 0.061 | 0.061 | 0.054 | 0.054 | 0.085  0.085 | 0.077 | 0.077 | 0.068 | 0.068 | 0.068 | 0.060 A 0.060  0.060 A 0.051 | 0.043 | 0.043 Ap 0034 | 009 | 0096 | 0085 | 0085 | 0074 | 0064 & 0053 | 0.128 | 0115 | 0.102 | 0.102 | 0.089 | 0089 | 0.149 | 0.170 | 0.170

NEXT PAGE p NEXT PAGE p

fz 0.007 | 0015 | 0015 | 0014 | 0014 | 0012 | 0011 | 0011 | 0018 | 0018 | 0016 | 0016 | 0016 | 0016 | 0021 | 0025 | 0025
RPM | 5410 | 14420 & 14420 | 12978 | 12978 | 11536 | 8652 | 8652 | 12021 | 12021 | 10819 | 10819 | 10819 | 10819 | 10321 | 9017 | 9017
FEED 76 433 433 363 363 277 190 190 433 433 346 346 346 346 442 451 451
Ap 0034 | 009% | 009 | 0085 | 0085 | 0074 | 0064 | 0053 | 0128 | 0.115 | 0102 | 0.102 | 0.089 | 0089 | 0.149 | 0170 | 0.170
Vc 28 93 93 84 84 74 56 56 93 93 83 83 83 83 93 93 93
fz 0005 | 0011 | 0011 | 0010 | 0010 | 0009 | 0008 0008 0014 0014 | 0013 A 0013 | 0013 | 0013 | 0016 | 0019 | 0019
RPM | 4426 | 11845 | 11845 | 10661 | 10661 | 9476 | 7107 | 7107 | 9835 | 9835 | 8852 | 8852 | 8852 | 8852 | 8446 | 7377 | 7377
FEED 44 261 261 213 213 17 114 114 275 275 230 230 230 230 277 280 280
Ap 0032 | 0090 | 009 | 0080 | 0080 | 0070 | 0060 & 0050 @ 0.120 & 0.108 | 009 |k 009 | 0084 | 0084 | 0.140 | 0.160 | 0.160
Vc 22 72 72 65 65 58 43 43 72 72 65 65 65 65 72 72 72
fz 0.004 | 0009 | 0.009 | 0008 | 0008 | 0007 | 0006 0006 | 0011 | 0011 | 0010 | 0010 | 0010 | 0010 | 0013 | 0015 | 0015
RPM | 3443 | 9167 | 9167 | 8250 | 8250 | 7334 | 5500 | 5500 | 7650 | 7650 | 6885 | 6885 | 6885 | 6885 | 6592 | 5737 | 5737
FEED 28 165 165 132 132 103 66 66 168 168 138 138 138 138 170 172 172
Ap 0.032 | 009 | 009 | 0080 | 0.080 | 0070 | 0060 0050 | 0.120 | 0.108 | 0.09% | 0096 | 0084 | 0084 | 0.140 | 0.160 | 0.160
Ve 19 62 62 56 56 50 37 37 62 62 56 56 56 56 62 62 62
fz 0.004 | 0.008 | 0008 | 0007 | 0007 | 0006 | 0005 0005 0009 0009 | 0008 0008 | 0008 | 0008 | 0011 | 0012 | 0.012
RPM | 2951 | 7931 | 7931 7138 | 7138 | 6345 | 4759 | 4759 | 6557 | 6557 | 5901 | 5901 | 5901 | 5901 5614 | 4918 | 4918
FEED 24 127 127 100 100 76 48 48 118 118 94 94 94 94 121 118 118
Ap 0026 | 0073 | 0073 | 0065 | 0065 | 0057 | 0049 & 0041 0098 & 0088 | 0078 A 0078 | 0068 | 0068 | 0.114 | 0.130 | 0.130
Vc 51 170 170 153 153 136 102 102 170 170 153 153 153 153 170 170 170
fz 0.008 | 0017 | 0017 | 0015 | 0015 | 0013 | 0012 | 0012 | 0020 | 0020 | 0018 | 0018 | 0018 | 0018 | 0023 | 0027 | 0.027
RPM | 8115 | 21630 | 21630 | 19467 | 19467 | 17304 | 12978 | 12978 | 18032 | 18032 | 16229 | 16229 | 16229 | 16229 | 15502 | 13524 & 13524
FEED 130 735 735 584 584 450 3N 31 21 21 584 584 584 584 725 730 730
Ap 0.034 | 009 | 009 | 0085 | 0.085 | 0074 | 0064 0053 | 0128 | 0.115 | 0.102 | 0.102 | 0089 | 0089 | 0.149 | 0170 | 0.170
Ve 34 113 13 102 102 91 68 68 113 13 102 102 102 102 113 113 113
fz 0007 | 0015 | 0015 | 0014 | 0014 | 0012 | 0011 | 0011 | 0018 A 0018 | 0016 A 0016 | 0016 | 0016 | 0.021 | 0025 | 0.025
RPM | 5410 | 14420 14420 | 12978 | 12978 | 11536 | 8652 | 8652 | 12021 | 12021 | 10819 | 10819 | 10819 | 10819 | 10321 | 9017 | 9017
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RECOMMENDED CUTTING CONDITIONS RECOMMENDED CUTTING CONDITIONS

=
-EH I
i B

Vc =m/min. fz=mm/tooth ~ Ap=mm 4 FLUTE - SIDE CUTTING Ve =m/min. fz=mm/tooth

RPM =rev./min. FEED =mm/min. LBS = Length Below Shank RPM =rev./min.  FEED = mm/min.
I O O O N B 0 B B s D'amete'@ ST T e e

10 16 | 20 Ap meter 12 | 15 25 10 | 12| 16| 20

Vo 155 | 176 | 196 | 206 | 216 | 217 om | 216 | 25 | 250 | 258 | 252 | 28 | 252 | 232

Ve | 216 ) 216\ 195 | 195 | 173 | 252\ 252 | 227 | 227 |\ 27 | 152 | 252 | D52\ 227 | 227 | 257 | D52 | 257 | 232 | 252 Non-alloy f2 | 0008 | 0009 | 0010 0012 0013 0016 0020 | 0027 | 0032 | 0037 | 0048 0056 0066 0077 0083
fz 0026 0026 0023 0023 0021 0032 0032 0029 0029 0029 0036 0036 0036 0032 0032 0047 0054 0064 0074 0085 003D 08D Lo i0ie ussss 41612 | 36462 | 34426 27604 22404 17212 | 16065 | 13388 | 10245 8033 | 6830 | 5020 | 4016
RPM | 17212 17212 15491 15491 13770 | 16065 16065 14459 14459 14450 13388 13388 13388 12049 12049 10245 8033 6830 5020 4016 beeD | 1574 | 1602 | 168 | 1730 | 170 | 1700 | 1702 | 1850 | 2056 | 1982 | 1967 | 170 | 1804 | 1546 | 1333
FEED | 895 895 | 713 713 | 578 | 1028 | 1028 839 839 839 964 | 964 | 964 | 771 | 771 963 868 874 | 743 | 683 ve e e 106 T206 Tai6 37 T3t 216 252 T 352 T o8 o5 | 358 T 252 T 255
Ap 0180 | 0180 | 0160 0140 0140 | 0250 | 0225 0200 0200 0175 0300 0270 0270 0240 0210 0400 0500 0600 0800 | 1.000 6 | oo | 0000 | 0010 | aote | 0013 | oot6 | 6020 | 0027 | 002 | ogs7 | ooas | oos6 | 0066 | 0or7 | 0083
e 003D 08D con 40178 46556 | 41612 36462 34426 27604 | 22404 17212 | 16065 | 13388 10245 8033 | 6830 | 5020 4016
f2 0026 0026 0023 | 0023 0021|0032 | 0032 0029 0029 0029 0036 0036 0036 | 0032 0032 0047 | 0054 0064 | 0.074 0085 Lowalloy eep | 1574 | 1602 | 1683 | 1730 | 1790 | 1782 | 1792 | 1859 | 206 | 1982 | 1967 | 1799 | 1804 | 1546 | 1333
RPM | 17212 17212 | 15491 15491 13770 16065 16065 14459 14459 14459 13388 | 13388 | 13388 12049 12049 10245 8033 6830 5020 4016 teel ve s | 196 106 206 | 216 | 217 | 211 | 216 | 252 | 352 | 258 | 252 | 258 | 252 | 25
| e | GRS | sl Tl e G| uB | BRD B | ki | Be | omi] €S e | e | e | e fz | 0008 0009 0010 | 0012 | 0013 0016 0020 0027 | 0032 | 0.037 0048 0056 0066 | 0077 | 0.083
Ap 0180 | 0180 | 0160 0.140 0140 | 0250 | 0225 0200 0200 0.75 0300 0270 0270 0240 0210 0400 0500 0600 0800  1.000 003D 08D Lo oie seses 41612 | 36462 | 34426 27604 22404 17212 | 16065 | 13388 | 10245 8033 | 6830 | 5020 | 4016
Ve | 216 | 216 | 195 | 195 | 173\ 252\ 252 | 207 | 227 | 227 | 252 | 252 | 252 | 27 | 227 | 257 | 252 | 257 | 252 | 252 FEED | 1574 | 1602 1682 | 1730 | 1790 1792 1792 | 1859 | 2056 1982 1967 | 1799 | 1804 1546 | 1333
fz 0026 0026 0023 0023 0021 0032 0032 0029 0029 0029 0036 0036 0036 0032 0032 0047 0054 0064 0074 0085 ve i e o6 T206 a6 T30 a1 216 252 T 352 T om8 om0 | 358 T 32 55
E:x) 1;;;2 1;;2 15‘1‘21 15?21 1;20 116:2685 11":)026; 1;":;9 1;‘:;9 1:‘3‘;9 1;228 13228 1;28 153?9 Eg?g 1(9’2‘3‘5 88063; 287340 5721230 460;36 003 osp T | 0008 0009 0010 002 0013 0016 0020 0027 0032 0037 0048 0056 0065 0077 0083
Ap 0180 | 0180 0160 0140 0140 0250 | 0225 0200 0200 0175 0300 0270 0270 0240 0210 0400 0500 0600 0.800 | 1.000 High RPM | 49178 | 46556 | 41612 36462 | 34426 | 27604 22404 | 17212 16065 | 13388 | 10245 | 8033 | 6830 | 5020 | 4016
p_ | 0180 0180  0.160 | 0.140 | 0.140 | 0250 | 0225 | 0.200 | 0.200 | 0.175 | 0.300 | 0270 | 0270 | 0240 | 0.210 | 0400 | 0.500 | 0.600 | 0. : alloyed FEED | 1574 | 1602 1682 | 1730 | 1790 | 1792 1792 | 1859 2056 | 1982 | 1967 | 1799 1804 | 1546 | 1333
Vo | 216 | 216 | 195 | 195 | 173 | 252 | 252 | 227 | 207 | 227 | 252 | 252 | 252 | 227 | 227 | 257 | 252 | 257 | 252 | 252 steel and ve 1 130 158 Taes 150 | 170 T 10 T 150 | 201 | 301 | 501 | 201 | 206 | 201 | 201
Bl el S|, e £ oo oo o o e o o o o
: : S0 RPM 30343 | 36977 32754 29149 27049 | 21630 18032 | 13524 12786 10655 7992 | 6393 | 5464 3995 | 3197
FEED | 895 | 895 | 713 | 713 | 578 | 1028 | 1028 839 839 839 964 | 964 | 964 | 771 | 771 963 868 874 | 743 | 683 FeD | 1102 | 1102 | 1102 | 1133 | 1296 | 1299 | 1290 | 1352 | 1535 | 1440 | 1375 | 1308 | 1311 | 1135 | 907
Ap | 0180 0180 0160 0140 0140 | 0250 | 0225 | 0200 0200 0175 0300 0270 0270 | 0240 | 0210 0400 0500  0.600  0.800 | 1.000 ve 12 73 T Taes T im0 T30 10 101 T 3or T30 01 1 306 T 300 o1
Ve ] 170 1170 1 153 | 153 | 136 | 201 | 201 | 181 | 181 | 181 | 201 | 201 | 201 | 181 | 181 | 201 | 201 | 206 | 201 | 201 fz 0007 0008 0008 0010 0012 | 0015 0018 0025 0030 0034 0043 0051 0060 0071 | 0078
f2 0027 | 0027 0024 0024 0022 0032 0032 0029 0029 0029 0037 0037 0037 0033 0033 0046 0055 0065 0074 0085 OO ROBBNY . | ... | 5077 | 30754 | 20140 | 27040 | 21630 | 18032 | 13528 | 12786 | 10655 | 7999 | €393 | 5464 | 3005 | 3107
BN RPM 13524 13524 | 12172 12172 10819 | 12786 12786 11507 11507 | 11507 | 10655 10655 10655 9590 | 9590 | 7992 | 6393 | 5464 3995 3197 Fep | 1102 | 1102 | 1102 | 1133 | 1296 | 100 | 1290 | 1352 | 1535 | 1440 | 1375 | 1308 | 1311 | 1735 | 97
FEED | 730 | 730 | 584 584 476 | 818 | 818 667 667 667 788 | 788 | 788 633 633 | 735 703 | 710 | 591 | 544 Ve 2 o3 | 105 108 |13 |13 | s | 115 132 | 136 | 136 132 | 13 | 136 | 14
Ap 0153|0153 | 0136 0119 0119 0213 0191 0170 0170 0149 0255 0230 0230 0204 0179 0340 0425 0510 0680 0850 & | o007 | 0008 | 0000 | 0011 | 0012 | 0015 | 0018 | 0025 | 0030 | 0034 | 0043 | 0051 | 0060 | 0070 | 0079
e | s e e | A0 A )R 20 a2 TR il a0 20 0 003D 108D oo 26220 | 24720 | 21930 19055 18032 | 14420 12021 | 9017 | 8524 7104 | 5328 4262 | 3551 | 2664 2131
fz 0027|0027 | 0024 0024 0022 0032 0032 0029 0029 0029 0037 0037 0037 0033 0033 0046 0055 0065 0074 0085 bep | 73 | 773 | 790 | 54 | ses | ses | 8es | oo1 | 1033 | 966 | o17 | ses | 858 | 7as | 64
RPM | 13524 13524 12172 12172 10819 12786 12786 11507 11507 11507 10655 10655 10655 9500 9500 | 7992 | 6393 | 5464 3995 3197 Ve o T Ta e e lal el e s s e e e el e
o | R | ED B S e | BB Gar ) e | Gar | ge | RS g | G GRS | RS | 0 D R | S fz 0005 0006 0007 0008 0009 0011 0014 0019 0023 002 0033 0038 0045 0053 0059
Ap 0153|0153 | 0136 0119 0119 | 0213 | 0191 0170 0170 | 0.149 0255 0230 0230 0204 0179 0340 0425 0510 0680 0850 OOSOR RSB . | | o0 | 17407 | 15450 | 14754 | 11645 | og35 | 7377 | esr | sasa | 4008 | 3278 | 2733 | 2040 | 1640
Ve | 113 | 113 | 102 | 102 | 91 | 134 | 134 | 121 121 | 121 | 134 | 134 | 134 121 121 | 134 | 134 | 134 134 134 bep | 46 | 443 | 479 | aon | 531 | 541 | 551 | 560 | 608 | 560 | a1 | 409 | ag2 | 435 | 387
f2 0025 0025 0023 0023 0020 0030 0030 0027 0027 0027 0035 0035 0035 0032 0032 0043 0051 | 0059 0070 0082 Ve a s oo 22272 8 & o & & o o
FF“E’E’[') 9405117 9405117 8317135 8317135 7228194 8551214 8551214 7‘1’61742 7461742 73? 119074 29074 119074 fogg“ T‘;“ i?: ‘223652 '151591 2367634 2314391 003> osp 7 | 0004 0005 0006 0006 0007 0009 00T | 0015 0018 0021 0026 0030 0036 0042 0048
RPM | 16302 | 14935 13184 | 11845 11475 9167 7650 | 5737 | 5246 | 4371 | 3278 2622 | 2186 1640 | 1311

Ap 0153|0153 | 0136 019 0119 0213 0191 0170 0170 | 0.149 | 0255 0230 0230 0204 0179 0340 0425 0510 0680 0850 feD | 263 | 268 | 254 | 299 | 31 | 39 | 337 | 3aa | 378 | 367 | 3m | 315 | 315 | 295 | 251
Ve 93 | 93 | 8 | 8 | 74 | 103 | 103 | 93 | 93 | 93 | 103 | 103 | 103 | 93 | 93 103 103 | 103 | 103 | 103 Ve o w5 T e o taal nlatnnln7n s
C, o o o o o o o o o o o o o a0 o o 0 0 s a5 o B oy s o o s o o e o a
RPM | 13114 | 12257 10918 | 10094 9835 | 7828 6557 | 4918 4590 | 3825 | 2860 | 2205 1913 | 1435 | 1147

FEED | 280 | 280 | 226 | 226 | 177 | 289 | 289 236 236 | 236 | 284 | 284 | 284 226 226 | 262 | 249 | 246 | 217 & 200 kep | 210 | 227 | 242 | 259 | 275 | 255 | 236 | 255 | 204 | 295 | 259 | 230 | 230 | 207 | 188
Ap 0144 0144 0128 0112 0112 0200 0180 0160 0160 0140 0240 0216 0216 0192 0168 0320 0400 0480 0640 0.800 ve T 12a 139 Tase Taes Tio Tio Tio Tio 21 20 |20 | 201 | 206 | 201 | 201
Ve 72 |72 | 65 | 65 | 58 | 82 | 8 | 74 ) 74| 74 | & & B 74| 74| 8| 8 &) &) & fz 0007 0008 0008 0010 0012 0015 0018 0025 0030 0034 0043 0051 | 0060 0071 | 0078
fz 0015 0015 0014 0014 0012 0018 0018 0016 0016 0016 0021 0021 0021 0019 0019 0026 0030 0037 0042 0048 003D 08D Lo 1020 se77 aa7sa | 20149 | 27040 | 21630 | 18032 13526 | 12786 10655 | 7992 | 6303 | a6 | 3995 | 3197
RPM | 5737 | 5737 | 5163 5163 4500 | 5246 | 5246 4721 4721 4721 4371 | 4371 | 4371 | 3034 | 3934 3278 2622 2186 | 1640 | 1311 FeD | 1102 | 1102 | 1102 | 1133 | 1299 | 199 | 1299 | 1352 | 1535 | 144 | 1375 | 1304 | 1311 | 1138 | 07
FEED | 172 | 172 | 145 145 | 110 | 189 189 | 151 | 151 | 151 | 184 184 | 184 149 149 | 170 157 | 162 138 126 Ve 2 o i s s T 115 Tt s | 13e 36 Tma s 1 ias s
Ap | 0144 0144 0128 0112 0112 0200 0180 | 0160 0160 0140 0240 0216 0216 0192 | 0.168 0320 0400 0480 0640 | 0.800 e | ooo7 | 0cos | 0000 | 0011 | 0012 | 0015 | 0018 | 0025 | 0030 | 0034 | 0oes | 005t | 0060 | 0070 | 0ors
i @@ | s % @ ? 7|6 6 e 72 ® e e T 003D "08D  poy 26200 24720 | 21930 19055 18032 14420 12021 | 9017 8524 7104 | 5328 4262 | 3551 2664 2131
f2 0012|0012 0011 0011 0010 0015 0015 0013 0013 0013 0018 0018 0018 0016 0016 0021 0026 0030 0034 0039 reep | 730 | 773 | 790 | s | ses | ses | o5 | 01 | 1023 | 966 | 917 | seo | 853 | 746 | 674

RPM | 4918 | 4918 | 4426 | 4426 | 3934 H 4590 | 4590 | 4131 | 4131 | 4131 | 3825 | 3825 | 3825 | 3443 | 3443 | 2869 | 2295 | 1913 | 1435 | 1147
FEED = 118 | 118 97 97 79 138 | 138 | 107 | 107 | 107 | 138 | 138 | 138 | 110 | 110 | 120 | 119 | 115 97 89
Ap 0.117 | 0117 | 0.104 | 0.091 | 0.091 | 0.163 | 0.146 | 0.130 | 0.130 | 0.114 | 0.195 | 0.176 | 0.176 | 0.156 | 0.137 | 0.260 | 0.325 | 0.390 | 0.520 | 0.650
Ve 170 | 170 | 153 | 153 | 136 | 201 | 201 | 181 | 181 | 181 | 201 | 201 | 201 | 181 | 181 | 201 | 201 | 206 | 201 | 201
fz 0.027 | 0027 | 0.024 | 0.024 | 0.022 | 0.032 | 0.032 | 0.029 | 0.029 | 0.029 | 0.037 | 0.037 | 0.037 | 0.033 | 0.033 | 0.046 | 0.055 | 0.065 | 0.074 | 0.085
RPM | 13524 | 13524 | 12172 | 12172 10819 | 12786 | 12786 | 11507 | 11507 | 11507 | 10655 | 10655 | 10655 | 9590 | 9590 | 7992 | 6393 | 5464 | 3995 | 3197
FEED | 730 | 730 | 584 | 584 | 476 | 818 | 818 | 667 | 667 | 667 | 788 | 788 | 788 | 633 | 633 | 735 | 703 | 710 | 591 | 544
Ap 0.153 | 0.153 | 0.136 | 0.119 | 0.119 | 0.213 | 0.191 | 0.170 | 0.170 | 0.149 | 0.255 | 0.230 | 0.230 | 0.204 | 0.179 | 0.340 | 0425 | 0.510 | 0.680 | 0.850
\s 13 | 113 | 102 | 102 91 134 | 134 | 121 | 121 | 121 | 134 | 134 | 134 | 121 | 121 | 134 | 134 | 134 | 134 | 134
fz 0.025 | 0025 | 0.023 | 0.023 | 0.020 | 0.030 | 0.030 | 0.027 | 0.027 | 0.027 | 0.035 A 0.035 | 0.035 | 0.032 | 0.032 | 0.043 | 0.051 | 0.059 | 0.070 | 0.082
RPM | 9017 | 9017 | 8115 | 8115 | 7214 | 8524 | 8524 | 7672 | 7672 | 7672 | 7104 | 7104 | 7104 6394 | 6394 | 5328 | 4262 | 3551 | 2664 | 2131
FEED | 451 | 451 | 373 | 373 | 289 | 511 | 511 | 414 | 414 | 414 | 497 | 497 | 497 | 409 | 409 | 458 | 435 | 419 | 373 | 349
Ap 0.153 | 0153 | 0.136 | 0.119 | 0.119 | 0.213 | 0.191 | 0.170 | 0.170 | 0.149 | 0.255 | 0.230 | 0.230 | 0.204 | 0.179 | 0.340 0425 | 0.510 | 0.680 | 0.850
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Y/ %
. / RECOMMENDED CUTTING CONDITIONS RECOMMENDED CUTTING CONDITIONS =-EH -
ApI ApI
| HPK23 s | . | HPK23 seues T e

4 Flute : @1-@5 4 Flute : @1-@5
4,6,8 FLUTE SQUARE LONG - SIDE CUTTING  &fue 26016 Veomimn 2= mmooh 4,6,8 FLUTE SQUARE LONG - SIDE CUTTING  §Fute:a601s Voo f2— oot
RPM =rev./min.  FEED = mm/min. RPM =rev./min.  FEED = mm/min.
el I I I AN N N O T N T T N 3% | Descr mete ] 0 ]2 ]34 s e s o]zl sl o] x5
Ve 124 124 124 124 124 124 124 124 124 124 124 124 124 129 Vc 62 62 62 62 62 62 62 62 62 62 62 62 62 62
fz 0.008 | 0013 | 0.020 | 0027 | 0032 | 0039 | 0052 | 0063 | 0070 | 0081 | 0.090 @ 0.095 | 0080 | 0.110 fz 0.008 | 0013 | 0020 | 0027 | 0032 | 0040 | 0.050 | 0.060 | 0.070 | 0075 | 0.081 | 0.085 | 0.086 | 0.089
R RPM | 39343 | 19672 | 13114 | 9835 | 7868 | 6557 | 4918 | 3935 | 3278 | 2810 | 2459 | 2186 | 1967 | 1640 R RPM | 19672 | 9835 | 6557 | 4918 | 3935 | 3278 | 2459 | 1967 1640 | 1405 1230 | 1093 984 787
FEED | 1259 | 1023 1050 | 1062 | 1007 | 1535 1535 1487 | 1377 | 1366 | 1328 1661 1259 | 1443 FEED 629 512 524 531 504 787 737 709 689 632 597 743 677 560
Vc 124 124 124 124 124 124 124 124 124 124 124 124 124 129 Vc 62 62 62 62 62 62 62 62 62 62 62 62 62 62
004D 15D fz 0.008 | 0.013 | 0.020 | 0027 | 0032 | 0039 | 0052 | 0063 | 0070 A 0.081 | 0.090 | 0.095 | 0080  0.110 001D 3.0D fz 0.008 | 0013 | 0020 | 0.027 | 0032 | 0040 | 0050 | 0.060 | 0070 | 0075 & 0.081 | 0.085 | 0.086 | 0.089
RPM | 39343 | 19672 | 13114 | 9835 | 7868 | 6557 | 4918 | 3935 | 3278 | 2810 | 2459 | 2186 | 1967 | 1640 RPM | 19672 = 9835 | 6557 | 4918 | 3935 | 3278 | 2459 | 1967 1640 | 1405 1230 | 1093 984 787
FEED | 1259 | 1023 1050 | 1062 | 1007 | 1535 1535 | 1487 | 1377 | 1366 | 1328 | 1661 1259 | 1443 FEED 629 512 524 531 504 787 737 709 689 632 597 743 677 560
Vc 124 124 124 124 124 124 124 124 124 124 124 124 124 129 Vc 62 62 62 62 62 62 62 62 62 62 62 62 62 62
004D 15D fz 0.008 | 0013 | 0020 | 0.027 | 0.032 | 0039 | 0052 | 0063 | 0070 | 0081 | 0090 @ 0.095 | 0080 | 0.110 001D 3.0D fz 0.008 | 0013 | 0020 | 0.027 | 0032 | 0040 | 0.050 | 0.060 | 0.070 | 0075 | 0.081 | 0.085 | 0.086 | 0.089
RPM | 39343 | 19672 | 13114 | 9835 | 7868 | 6557 | 4918 | 3935 | 3278 | 2810 | 2459 | 2186 | 1967 | 1640 RPM | 19672 | 9835 | 6557 | 4918 | 3935 | 3278 | 2459 | 1967 1640 | 1405 1230 | 1093 984 787
FEED | 1259 | 1023 1050 | 1062 | 1007 | 1535 1535 | 1487 | 1377 | 1366 | 1328 1661 1259 | 1443 FEED 629 512 524 531 504 787 737 709 689 632 597 743 677 560
Vc 124 124 124 124 124 124 124 124 124 124 124 124 124 129 Vc 62 62 62 62 62 62 62 62 62 62 62 62 62 62
004D 15D fz 0.008 = 0013 | 0020 | 0027 | 0032 | 0039 | 0052 | 0063 | 0070 | 0081 | 0.090 A 0.095 | 0080 | 0.110 001D 3.0D fz 0.008 | 0013 | 0020 | 0.027 | 0032 | 0040 | 0050 | 0.060 | 0070 | 0075 & 0.081 | 0.085 | 0.086 | 0.089
RPM | 39343 | 19672 | 13114 | 9835 | 7868 | 6557 | 4918 | 3935 | 3278 | 2810 | 2459 | 2186 | 1967 | 1640 RPM | 19672 | 9835 | 6557 | 4918 | 3935 | 3278 | 2459 | 1967 1640 | 1405 1230 | 1093 984 787
FEED | 1259 | 1023 1050 | 1062 | 1007 | 1535 1535 | 1487 | 1377 | 1366 | 1328 | 1661 1259 | 1443 FEED 629 512 524 531 504 787 737 709 689 632 597 743 677 560
Ve 98 98 98 98 98 98 98 98 98 98 98 98 103 98 Vc 62 62 62 62 62 62 62 62 62 62 62 62 62 62
004D 15D fz 0.007 | 0012 | 0018 | 0025 | 0.030 | 0035 | 0046 | 0.055 | 0062 | 0070 | 0079 & 0.080 | 0.091 | 0.096 001D 3.0D fz 0.007 | 0012 | 0018 | 0.025 | 0030 | 0030 | 0040 | 0.050 | 0061 | 0066 & 0071 | 0.080 | 0.090 | 0.080
RPM | 31146 | 15574 | 10382 | 7787 | 6229 | 5191 3893 | 3115 | 259 | 2225 1947 1730 | 1640 | 1246 RPM | 19672 | 9835 | 6557 | 4918 | 3935 | 3278 | 2459 | 1967 1640 | 1405 1230 | 1093 984 787
FEED 872 748 748 779 748 1090 | 1074 | 1028 965 934 923 1107 | 1194 957 FEED 551 472 472 492 472 590 590 590 600 556 524 699 709 504
Ve 98 98 98 98 98 98 98 98 98 98 98 98 103 98 Ve 62 62 62 62 62 62 62 62 62 62 62 62 62 62
004D 15D fz 0007 | 0012 | 0018 | 0025 | 0030 | 0035 | 0046 | 0055 | 0062 | 0070 | 0079 | 0080 | 0091 | 0.09 001D 3.0D fz 0007 | 0012 | 0018 | 0025 | 0030 A 0030 | 0040 | 0050 | 0061 | 0066 | 0071 | 0080 | 0.090 & 0.080
RPM | 31146 | 15574 | 10382 | 7787 | 6229 | 5191 3893 | 3115 | 259 | 2225 1947 | 1730 | 1640 | 1246 RPM | 19672 = 9835 | 6557 | 4918 | 3935 | 3278 | 2459 | 1967 1640 | 1405 1230 | 1093 984 787
FEED 872 748 748 779 748 1090 = 1074 | 1028 965 934 923 1107 | 1194 957 FEED 551 472 472 492 472 590 590 590 600 556 524 699 709 504
Ve 98 98 98 98 98 98 98 98 98 98 98 98 103 98 Vc 62 62 62 62 62 62 62 62 62 62 62 62 62 62
004D 15D fz 0.007 | 0012 | 0018 | 0.025 | 0030 | 0035 | 0046 | 0055 | 0062 | 0070 | 0079 | 0.080 | 0.091 | 0.09 001D 3.0D fz 0.007 | 0012 | 0018 | 0025 | 0.030 | 0030 | 0040 | 0050 | 0061 | 0066 | 0071 | 0.080 | 0.090 | 0.080
RPM | 31146 | 15574 | 10382 | 7787 | 6229 | 5191 3893 | 3115 | 259 | 2225 1947 | 1730 | 1640 | 1246 RPM | 19672 | 9835 | 6557 | 4918 | 3935 | 3278 | 2459 | 1967 1640 | 1405 1230 | 1093 984 787
FEED 872 748 748 779 748 1090 | 1074 | 1028 965 934 923 1107 | 1194 957 FEED 551 472 472 492 472 590 590 590 600 556 524 699 709 504
Ve 70 70 70 70 70 70 70 70 70 70 70 70 75 75 Ve 51 52 51 51 51 52 51 52 51 52 52 52 52 52
004D 15D fz 0007 | 0012 | 0018 | 0025 | 0030 | 0031 | 0042 | 0050 A 0056 | 0066 | 0072 | 0073 | 0069 | 0.087 001D 3.0D fz 0.007 | 0012 | 0018 | 0025 | 0030 | 0030 | 0040 | 0050 | 0060 A 0066 | 0071 | 0081 | 0.091 | 0081
RPM | 22282 | 11141 | 7427 | 5570 | 4456 | 3714 | 2785 | 2228 | 1857 | 1592 1393 | 1238 | 1194 955 RPM | 16392 | 8197 | 5464 | 4098 | 3278 | 2733 | 2049 | 1640 | 1366 | 1171 1025 9 820 656
FEED 624 535 535 557 535 691 702 668 624 630 602 723 659 665 FEED 459 393 393 410 393 492 491 492 491 464 437 590 596 425
Ve 70 70 70 70 70 70 70 70 70 70 70 70 75 75 Ve 51 52 51 51 51 52 51 52 51 52 52 52 52 52
004D 15D fz 0.007 | 0012 | 0.018 | 0025 | 0030 | 0031 | 0042 | 0050 | 0056 | 0066 | 0072 @ 0073 | 0069 | 0.087 001D 3.0D fz 0.007 | 0012 | 0018 | 0025 | 0030 | 0030 | 0.040 | 0.050 | 0060 | 0066 | 0071 | 0081 | 0.091 | 0.081
RPM | 22282 | 11141 | 7427 | 5570 | 4456 | 3714 | 2785 | 2228 | 1857 | 1592 1393 | 1238 | 1194 955 RPM | 16392 | 8197 | 5464 | 4098 | 3278 | 2733 | 2049 | 1640 | 1366 | 1171 1025 IM 820 656
FEED 624 535 535 557 535 691 702 668 624 630 602 723 659 665 FEED 459 393 393 410 393 492 491 492 491 464 437 590 596 425
Vc 50 50 50 50 50 50 50 50 50 45 50 50 45 50 \'d 62 62 62 62 62 62 62 62 62 62 62 62 62 62
004D 15D fz 0.005 | 0.009 0014 | 0019 | 0023 | 0028 | 0037 | 0045 | 0050 A 0051 | 0064 | 0066 | 0071 & 0.079 001D 3.0D fz 0.007 | 0012 | 0018 | 0025 | 0030 | 0030 | 0040 | 0.050 | 0061 | 0066 & 0.071 | 0.080 | 0.090 | 0.080
RPM | 15915 | 7958 | 5305 | 3979 | 3183 | 2653 1989 | 1592 | 1326 | 1023 995 884 716 637 RPM | 19672 | 9835 | 6557 | 4918 | 3935 | 3278 | 2459 | 1967 1640 | 1405 1230 | 1093 984 787
FEED 318 286 297 302 293 446 442 430 398 313 382 467 407 403 551 472 472 492 472 590 590 590 600 556 524 699 709 504
Vc 98 98 98 98 98 98 98 98 98 98 98 98 103 98 Ve 62 62 62 62 62 62 62 62 62 62 62 62 62 62
004D 15D fz 0.007 | 0012 | 0.018 | 0025 | 0030 | 0035 | 0046 | 0.055 | 0062 | 0070 | 0079 & 0.080 | 0091 | 0.096 001D 3.0D fz 0.007 | 0012 | 0018 | 0025 | 0.030 | 0030 | 0040 | 0.050 | 0061 | 0066 A 0.071 | 0.080 | 0.090 | 0.080
RPM | 31146 | 15574 | 10382 | 7787 | 6229 | 5191 3893 | 3115 | 2596 | 2225 1947 | 1730 | 1640 | 1246 RPM | 19672 | 9835 | 6557 | 4918 | 3935 | 3278 | 2459 | 1967 | 1640 | 1405 1230 | 1093 984 787
FEED 872 748 748 779 748 1090 | 1074 | 1028 965 934 923 1107 | 1194 957 551 472 472 492 472 590 590 590 600 556 524 699 709 504
Vc 98 98 98 98 98 98 98 98 98 98 98 98 103 98
004D 15D fz 0.007 | 0012 0018 | 0025 | 0030 | 0.035 | 0046 | 0.055 | 0062 A 0070 | 0.079 | 0.080 | 0.091  0.096
RPM | 31146 | 15574 | 10382 | 7787 | 6229 | 5191 3893 | 3115 | 2596 | 2225 1947 | 1730 | 1640 | 1246
FEED 872 748 748 779 748 1090 | 1074 | 1028 965 934 923 1107 | 1194 957
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4 FLUTE CORNER RADIUS NORMAL SPEED - SIDE CUTTING Vemmmn  fe=mmodts 4 FLUTE CORNER RADIUS HIGH SPEED - SIDE CUTTING Vemmmn  fe=mmiu

RPM =rev./min.  FEED = mm/min. RPM =rev./min.  FEED = mm/min.
- Donetr 0

"
221 242 263 257 258 257 258

-~
. I/G RECOMMENDED CUTTING CONDITIONS RECOMMENDED CUTTING CONDITIONS

\'d 88 93 103 103 113 113 113 113 113 Vc 185 21
03D  O02R fz 0.120 0.170 0.220 0.281 0330 0440 0.546 0.659 0.869 03D 01R fz 0.129 0.182 0257 0.300 0343 0463 0578 0.701 0925
RPM 13934 9835 8197 6557 6011 4508 3606 3006 2254 ! RPM 29507 22404 17622 15410 13934 10245 8197 6830 5123
FEED 6689 6689 7213 7371 7934 7934 7876 7922 7835 FEED 15225 16310 18116 18492 19118 18975 18950 19153 18954
Ve 88 93 103 103 13 13 113 113 13 Ve 185 21 221 242 263 257 258 257 258
03D  O2R fz 0.120 0.170 0.220 0.281 0330 0440 0.546 0.659 0.869 03D  01R fz 0.129 0.182 0.257 0.300 0343 0463 0578 0.701 0.925
RPM 13934 9835 8197 6557 6011 4508 3606 3006 2254 RPM 29507 22404 17622 15410 13934 10245 8197 6830 5123
FEED 6689 6689 7213 7371 7934 7934 7876 7922 7835 FEED 15225 16310 18116 18492 19118 18975 18950 19153 18954
Ve 88 93 103 103 13 13 13 13 113 Vc 185 21 221 242 263 257 258 257 258
03D  O2R fz 0.120 0.170 0.220 0.281 0330 0.440 0.546 0.659 0.869 03D  01R fz 0.129 0.182 0.257 0.300 0343 0463 0578 0.701 0925
’ ’ RPM 13934 9835 8197 6557 6011 4508 3606 3006 2254 ’ ’ RPM 29507 22404 17622 15410 13934 10245 8197 6830 5123
FEED 6689 6689 7213 7371 7934 7934 7876 7922 7835 FEED 15225 16310 18116 18492 19118 18975 18950 19153 18954
Ve 88 93 103 103 13 13 113 113 113 Ve 185 211 221 242 263 257 258 257 258
03D  O2R fz 0.120 0.170 0.220 0.281 0330 0440 0.546 0.659 0.869 03D 01R fz 0.129 0.182 0.257 0.300 0343 0463 0578 0.701 0.925
’ ’ RPM 13934 9835 8197 6557 6011 4508 3606 3006 2254 ’ : RPM 29507 22404 17622 15410 13934 10245 8197 6830 5123
FEED 6689 6689 7213 7371 7934 7934 7876 7922 7835 FEED 15225 16310 18116 18492 19118 18975 18950 19153 18954
Vc 62 67 72 77 77 77 77 77 82 Vc 144 165 170 180 206 206 206 206 201
03D  O2R fz 0.099 0.150 0.200 0.250 0.299 0402 0.500 0.598 0.790 03D  01R fz 011 0.147 0231 0.284 0329 0438 0.547 0.660 0.897
’ ’ RPM 9835 7104 5737 4918 4098 3074 2459 2049 1640 : ¥ RPM 22950 17486 13524 11475 10928 8197 6557 5464 3995
FEED 3895 4262 4590 4918 4902 4943 4918 4902 5180 FEED 10190 10281 12496 13036 14382 14360 14347 14426 14337
Vc 62 67 72 77 77 77 77 77 82 Vc 144 165 170 180 206 206 206 206 201
03D  02R fz 0.099 0.150 0.200 0.250 0.299 0402 0.500 0.598 0.790 03D  04R fz 0.111 0.147 0231 0.284 0329 0438 0.547 0.660 0.897
RPM 9835 7104 5737 4918 4098 3074 2459 2049 1640 RPM 22950 17486 13524 11475 10928 8197 6557 5464 3995
FEED 3895 4262 4590 4918 4902 4943 4918 4902 5180 FEED 10190 10281 12496 13036 14382 14360 14347 14426 14337
Vc 36 46 51 57 57 57 57 57 57 Vc 98 206 144 160 175 175 175 175 170
03D  02R fz 0.100 0.151 0.200 0.235 0302 0.398 0.500 0.603 0.795 03D  04R fz 0.131 0.160 0.209 0.250 0.306 0404 0.509 0611 0.833
RPM 5737 4918 4098 3606 3006 2254 1804 1503 127 RPM 15574 21858 11475 10164 9290 6967 5573 4644 3381
FEED 2295 2971 3278 3390 3631 3589 3606 3625 3584 FEED 8161 13988 9593 10164 11370 11259 11348 11352 11266
\'d 21 26 31 36 36 36 36 36 36 Vc 72 93 103 113 124 124 124 124 124
03D  01R fz 0.078 0.101 0.132 0.182 0.250 0330 0420 0.500 0.661 03D  0.05R fz 0.101 0.121 0.172 0214 0.250 0.349 0.447 0.547 0.729
RPM 3278 2733 2459 2295 1913 1435 1147 956 717 RPM 11475 9835 8197 7213 6557 4918 3935 3278 2459
FEED 1023 1104 1299 1671 1913 1893 1928 1913 1896 FEED 4636 4761 5639 6174 6557 6865 7035 7174 7170
Ve 15 21 21 26 26 26 26 26 26 Vc 57 67 72 77 88 88 88 88 88
03D 0.05R fz 0.063 0.080 0.100 0.117 0.147 0.200 0.250 0.299 0398 03D 0.05R fz 0.070 0.091 0.129 0.158 0.200 0.301 0352 0.400 0.500
RPM 2459 2186 1640 1640 1366 1025 820 683 512 RPM 9017 7104 5737 4918 4644 3483 2787 2323 1742
FEED 620 699 656 767 803 820 820 817 816 FEED 2525 2585 2960 3109 3716 4194 3924 3716 3483
Ve 62 67 72 77 77 77 77 77 82 Vc 144 165 170 180 206 206 206 206 201
03D  O02R fz 0.099 0.150 0.200 0.250 0.299 0402 0.500 0.598 0.790 03D  04R fz (ARN 0.147 0231 0.284 0329 0438 0.547 0.660 0.897
RPM 9835 7104 5737 4918 4098 3074 2459 2049 1640 RPM 22950 17486 13524 11475 10928 8197 6557 5464 3995
FEED 3895 4262 4590 4918 4902 4943 4918 4902 5180 FEED 10190 10281 12496 13036 14382 14360 14347 14426 14337
Ve 36 46 51 57 57 57 57 57 57 Ve 98 206 144 160 175 175 175 175 170
03D  O2R fz 0.100 0.151 0.200 0.235 0302 0.398 0.500 0.603 0.795 03D  01R fz 0.131 0.160 0.209 0.250 0.306 0404 0.509 0611 0.833
RPM 5737 4918 4098 3606 3006 2254 1804 1503 1127 RPM 15574 21858 11475 10164 9290 6967 5573 4644 3381
FEED 2295 2971 3278 3390 3631 3589 3606 3625 3584 FEED 8161 13988 9593 10164 11370 11259 11348 11352 11266
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m The information is provided for reference only. Tool specifications are subject to change without prior notice.
Although we endeavor to supply accurate and timely information, there can be no guarantee to cover every particular application.
YG-1 or publishers are not liable for any damage for use of the information.
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