V(D 41550 METRIC

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



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 Special High Technology Coating ==
P Optimized transition from end mill B Excellent wear and heat resistance with [
center to flute for improved chip flow. improved thermal shock stability.
The nanolayer structure prevents the
propagation of microcracks and coating

Reinforced Back Relief elasticity promotes increased tool life.

P Strengthened cutting edge design
for greater stability while not interfering

with chip flow. 3848&6&8 FLUTE END M"_LS
- )
Multiple Helix

P Decreasing chatter to provide
optimized surface qualities

Raw Material
P Newly developed fine-grain nanostructure
substrate for improved thermal shock stability

and higher hardness.

Unequal Indexing

Corner Geometries
» Avoiding harmonics to

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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S A RN TS %
for HIGH HARDENED STEEL L

OD Range |HRc Range

SERIES Accurarcy Applications
min ‘ max 40-60‘50-70
———— =5 HPI90 c| e
Ball Nose R0.05 | R10.0
HPK44 [ ]
HPI191 O [ J
i Ball Nose for Rib Processing | R0.05 | R6.0 >@6mm v . 3 )
HPK45 [ ] O X rofiling
%\) 4?
HPI92 gy Nose for Rib Processing o | e & 30
S : R0.05 | R6.0
HPKa47 WithTaper Neck ° o
— HPK10 (e} [}
O —) Ball Nose with Neck RO5 | R125
HPK46 [} O
Corner Radius
2 pe— HPI8O 0T Processing P02 D120/ o e | <gomm | >gemm
X
%,)) %,)) Side cutting
Corner Radius with
ﬁ HPK15 Extended Neck-Stub Length D03 D200} © d "
X Sloting
el HPK14 Miniature ComerRadius | D03 D20 | O @ %
35°
Face milling
ﬁ HPI88 Square for Rib Processing D01 D60 | O @ s u
el  HPK19 Square with Extended Neck | DO.1 D200 O ® -
3 peeee@P HPK11 BallNose-CenterMatch | R15 R100| O @
<@6émm || >@6mm 3D
/ (Profiling)
) HPK12 BallNose-CenterMatch | R15 R100| O o | |\ %, ]
% 2 30° 4
= Ball Nose with Neck
ﬁ HPK13 - Center Match RO.5 | R6.O o ®
Corner Radius \x"Z
- < ' '
i HPK16 (o Rib Processing with Neck D05 | D60 | o | @ 4 Side cutting
4 <@6mm || >@6mm 30° "
X &
ﬁ HPK17 Corner Radius with Neck D10 D200 0 e %, &, upto @3 Sloting
= = Square Z &
* HPK20 ¢ Rib Processing with Neck D10 | D60 o | @ S Face miling
27°/30
= . Over @3
E HPK21 Square with Extended Neck | D1.0 |D20.0| © [} -
%

6 e HPK18 ComerRadius D60 D200 O | ® % " a
Z | ndiid
45°

4&6&8? HPK23 Multi Flute Square D10 D250| O @ - "
NS

4 i HPK22 CornerRadius-HighFeed | D20 D160 O | ® | l’:”’l é> ~a

o

Shank Dia. Tolerance

up to @6 h4
over @6 h5

GUIDE TO ICO

non

. c
+0.005 Coating
4&6&8 Tolerance of Tolerance Type of Type of Cutting
Ball Radius of Corner Shank Coating Conditions
No. of Flutes Radius
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The tool is made of
Nanograin carbide




PREMIUM SOLID CARBIDE END MILLS
for HIGH HARDENED STEEL

7o

CASE STUDY

1131 BN Contouring

@6(R0.2) 4 Flute Corner Radius

Cutting Condition (Contour Milling)

Tool

Work Material

25

Competitor

16 part

Number of Workpieces

R.P.M (rev./min.)

Feed (mm/min.)

Milling Depth (mm)

Coolant

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

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

5,000 rev./min.

950 mm/min.

4.0mm (0.7xD) (Axial Depth)
3.5mm (0.6xD) (Radial Depth)

Water Soluble

Machining Center

<Die set>

LI=]N!§ Finishing

Cutting Condition (Finish Milling)

Tool @5 X @6 X 5(13) x 55
@5 4 Flute Square
Work Material Steel HRc 52 - 54
14
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 LR 5 5 (0.5xD) (Radiial Depth)
10
Competitor Coolant Dry Machining
3 Machining Center
< 8 10 hour
E
£
(]
£ 6
'_
4
2
<Die set>
0
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S A RN TS %
for HIGH HARDENED STEEL L

113308 Shoulder Milling

Cutting Condition (Shoulder Milling)

@12(R1) 4 Flute Corner Radius oo P12(R1) x 91216 x73

500

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

400

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

300 . )
Feed (mm/min.) 216 mm/min.

Time in cut (min.)

N
o
o

10.0mm (0.8xD) (Axial Depth)
0.5mm (0.04xD) (Radial Depth)

Milling Depth (mm)

Competitor

Coolant Dry Machinin:
100 180 min. ! ’

Machining Center

1133 p\'A Contouring

@6(R0.5) 4 Flute Corner Radius

Cutting Condition (Contour Milling)

@6(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)

Miing Depth mm) 2.5mm (0.4xD) (Radial Depth)

Competitor

Coolant Water Soluble

7 part
P Machining Center

EIIIIIH
=X

Number of Workpieces

<Housing>

m www.NVvanmaele.be | info@NVvanmaele.be G YG-1CO, LTD. 5



Y e I
CASE STUDY
1) X3 R'A Profiling

Cutting Condition (Profiling)
@3(R1.5) X @6 X 2.5(6) X 60

-DIN:1.2379
@3(R1.5) 2 Flute Ball Nose - JIS : SKD11(HRc63)
- AlSI: D2
100
21,000 rev./min.
2,800 mm/min.

0.06mm (0.02xD) (Axial Depth)
0.15mm (0.05xD) (Radial Depth)

Oil Mist

80

Machining Center

60

Wear Resistance (%)

40

20
Competitor

Wear:81 /m

1133 A"/ Side Cutting

Cutting Condition (Side Cutting)

@6 x @6 x 15 x 50
@6 2 Flute Square -DIN:12379
- JIS : SKD11(HRc63)
100 - AlSI: D2
4200 rev./min.
255 mm/min.
6mm (1.0xD) (Axial Depth)
80 0.18mm (0.03xD) (Radial Depth)
QOil Mist
. Machining Center
x
g 60
C
S
3
oc
5
= 40
20
Chipping
Competitor
0
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M o HicH RARDENED STEEL
for HIGH HARDENED STEEL

11310 § Profiling

Cutting Condition (Profiling)

@3(R1.5) x @6 x 2.5(6) X 60

-DIN: X30Cr13
@3(R1.5) 2 Flute Ball Nose 115 : STAVAX(HRCS?)
- AISI: 420
100
26,500 rev./min.
4,000 mm/min.

0.06mm (0.02xD) (Axial Depth)
0.15mm (0.05xD) (Radial Depth)

Oil Mist

80

Machining Center

(o))
o

Competitor

Wear Resistance (%)

IS
S

Wear : 44 /m

20

1133 R} Face Milling

@0.6(R0.3) 2 Flute Ball Nose

100

Cutting Condition (Face Milling)

B0.6(R0.3) X B4 x 0.45(1) x 45

-DIN:X30Cr13
- JIS : STAVAX(HRc52)
- AlSI : 420

40,000 rev./min.

1,400 mm/min.

0.05mm (0.08xD) (Axial Depth)
0.1mm (0.16xD) (Radial Depth)

Total Milling length : 80m

80

60

Wear Resistance (%)

40

Competitor

20 Wear:62 /m

m www.NVvanmaele.be | info@NVvanmaele.be G YG-1CO, LTD. 7



’ / | HPI92 | HPK10 | HPI90 | HPKa5_
FLUTE 2 2 2 2 2
HELIX ANGLE 30° 30° 30° 30° 30°
SELECTION GUIDE
CUTTING EDGE SHAPE BALL NOSE BALL NOSE BALL NOSE BALL NOSE BALL NOSE
SIZE MIN R0.05 R0.05 RO.5 R0.05 R0.05
SIZE MAX R6.0 R6.0 R12.5 R10.0 R6.0
PAGE 1 21 30 31 32
RIB RIB
C-COATED SOLID CARBIDE g o
C-Coating C-Coating C-Coating C-Coating C-Coating
Please visit
0 globalyg1.com/mat
wF: formaterial search
(Recommended cutting conditions : p.88-139 ) ©:Excellent O Good
O > De .. 5 ompo 0 e e e e B R
About 0.15% C Annealed 125
About 045%C Annealed 190 13
Non-alloy steel  About 0.45% C Quenched &tempered 250 25
About 0.75%C Annealed 270 28
About 0.75% C Quenched &tempered 300 32 O O O O @)
5| 6 | Annealed 180 10
Low allov steel Quenched & tempered 275 29
8 | 4 Quenched&tempered 300 32 o o o o o
n Quenched &tempered 350 38 O O O O ©
m Hiah alloved steel Annealed 200 15
igh alloyed steel,
T Quenched &Tempered 325 35 ©) (©) ©) ©) O
1.2 Quenched &Tempered 409 44 O @) @) O ©
Ferritic/ Martensitic ~ Annealed 200 15
. Martensitic Quenched &Tempered 240 23
M Stainess steel Austenitic 180 10
PH Stainless Steel 180 10
Grey cast iron Pearlitic / ferritic 180 10
4 Pearlitic (Martensitic) 260 26
X Ferritic 160 3
Nodular cast iron Pearlitic 250 2%
. Ferritic 130
Malleable cast iron Pearlitic 230 2
Aluminum- Not Curable 60
wroughtalloy  Curable Hardened 100
, <12%Si, Not Curable 75
AIun;lHr:)L;/r:d-cast, <12%Si, Curable Hardened 90
>12%Si, Not Curable 130
Copperand  Cutting Alloys, PB>1% 110
Copper Alloys  CuZn, CuSnZn (Brass) 90
(Bronze /Brass)  cysn, lead-free copperand electrolytic copper 100
29.1 Duroplastic
Non Metallic ~ GRAPHITE
293 Materials CFRP, GFRP
Rubber, Wood, etc.
] Annealed 200 15
Heat Resistant Cured 280 30
eat Resistan
Super Alloys Annealed 250 25
Nior Co Based Cured 350 38
Cast 320 34
Titanium Allovs PureTitanium 400Rm
4 Alpha +BetaAlloys ~ Hardened 1050 Rm
38.1 Hardened 421-469 45-49 © © © © ©
382 Hardened 481-560 50-55 © © © © ©
el Hardened steel Hardened 577-654 56-60 © © © ©
39.2 Hardened 670-739 61-65 © © © ©
39.3 Hardened 66-70 © © © ©
Chilled Cast Iron Cast 400 42 @) ©) ©) (©) ©
Hardened Cast Iron Hardened 550 55 © © © © ©

8
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CHpie7 | HPkas | HPkas | HPKTT | HPKT2 | HPKT3 | HPIBS | HPKTS | HPK1a | HPK1G | HPKT7 | HPKTa
2 2 2 3 4 4 2 2 2 4 4 6

27°/30°

27°/30°

30° 30° 30° 30° 30° 30° 35° 35° 35° DRG0, 45
BALLNOSE = BALLNOSE = BALLNOSE =~ CORNER  CORNER  CORNER = CORNER | CORNER | CORNER
BALLNOSE | BALLNOSE | BALLNOSE | o\repwaTcH | CENTERMATCH | CENTERMATCH | RADIUS RADIUS RADIUS RADIUS RADIUS RADIUS
R0.05 ROS5 R0.05 R15 R15 ROS D02 D03 D03 D05 D1.0 D60
R60 R125 R10.0 R100 R10.0 R60 D120 D200 D20 D6.0 D20.0 D200
42 51 52 53 54 55 56 66 68 69 74 76
RIB EXTENDED RIB
TAPERNECK ~ NECK - ; ; NECK | promeone Checes | MINATURE oo B ek -

C-Coating

C-Coating

C-Coating

C-Coating

C-Coating

C-Coating

C-Coating

C-Coating

C-Coating

C-Coating

C-Coating

C-Coating

@)

©0 00

© 0

©
©

@)

©0 ©00

© 0

©
©

O

©0 ©00

© 0

©
©

@)

OO0 0O
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@)

OO0 0O
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OO0 0O
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©)

OO0 0O

©00000Oo

@)

OO0 0O

©00000O0o

@)

OO0 0O

©00000Oo

@)

OO0 0O

©00000Oo

@)

OO0 0O

©00000Oo

S

0

EEREBRENE

B

N
R
!

[}
O
w

m www.NVvanmaele.be | info@NVvanmaele.be

%G YG-1CO, LTD.




’ / il HPI8 | HPK19 | HPK20 | HPK21 | HPK23 | HPK22
FLUTE 2 2 4 4 486&8 4
HELIXANGLE | 35° 350 | 27300 | 27°30° 450 0°
(up to @3:30°) | (up to @3:30°)
SELECTION GUIDE ORER
CUTTING EDGE SHAPE SQUARE SQUARE SQUARE SQUARE SQUARE RADIUS
SIZE MIN DO0.1 DO.1 D1.0 D1.0 D1.0 D2.0
SIZE MAX D6.0 D20.0 D6.0 D20.0 D25.0 D16.0
PAGE 77 83 84 85 86 87
RIB EXTENDED RIB EXTENDED
C-COATED SOLID CARBIDE e et
C-Coating C-Coating C-Coating C-Coating C-Coating C-Coating
" |
Ty, 5 Iy
e o END MILLS |
[=]:5= 5K formaterial search ‘
(Recommended cutting conditions : p.88-139 ) ©:Excellent O Good |
Material o
Description Composition / Structure / Heat Treatment |
1 About 0.15% C Annealed 125
About 045%C Annealed 190 13
Non-alloy steel  About 0.45% 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 O
p | 6 | Annealed 180 10
Quenched & tempered 275 29
Low alloy steel
n Quenched &tempered 300 32 O @) O O ©) O
n Quenched &tempered 350 38 O O O O ©) O
m Hiah alloved steel Annealed 200 15
igh alloyed steel,
T Quenched &Tempered 325 35 ©) (©] @) o O ©)
1.2 Quenched &Tempered 409 44 O @] @) O O @)
Ferritic/ Martensitic ~ Annealed 200 15
: Martensitic Quenched &Tempered 240 23
M Stainess steel Austenitic 180 10
PH Stainless Steel 180 10
Grey cast iron Pearlitic / ferritic 180 10
4 Pearlitic (Martensitic) 260 26
. Ferritic 160 3
Nodular cast iron Pearlitic 250 2%
. Ferritic 130
Malleable cast iron Pearlitic 230 2
Aluminum- Not Curable 60
wroughtalloy  Curable Hardened 100
, <12%Si, Not Curable 75
AIun;lHr:)L;/r:d-cast, <12%Si, Curable Hardened 90
>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.
] Annealed 200 15
Heat Resistant Cured 280 30
eat Resistan
Super Alloys Annealed 250 25
Nior Co Based Cured 350 38
Cast 320 34
Titanium Allovs PureTitanium 400Rm
4 Alpha +BetaAlloys ~ Hardened 1050 Rm
38.1 Hardened 421-469 45-49 © © © © © ©
382 Hardened 481-560 50-55 © © © © © ©
el Hardened steel Hardened 577-654 56-60 © © © © © ©
39.2 Hardened 670-739 61-65 © © © © © ©
393 Hardened 66-70 © © © © © ©
Chilled Cast Iron Cast 400 42 @) o ©) ©) O ©)
Hardened Cast Iron Hardened 550 55 © © © © © ©
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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 (HRc50-70)

SERIES

PREMIUM SOLID CARBIDE END MILLS Q= 1
for HIGH HARDENED STEEL / -

D3
————————— /R DZI [ s S B - T
e p— s

L3

InterferenCe

L2 Angle (°)

Maximum reach length
according to draft angle

.@ R R a |
‘ Coating P.88-99

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

Radiusof |  Mill Shank | Length Ihee':gw Overall | Neck Maximum reach lengths
BallNose [Diameter|Diameter| of Cut Length |Diameter|Interference according to draft angle
Shank Ang|e °)
R D1 D2 L Ls L2 Ds 0.5° 1° 1.5° 2° 3°

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
HPI191901 R0.05 0.1 4 0.07 0.3 45 0.085 14.47 036 | 037 | 039 | 041 0.47
HPI91902 | R0.05 0.1 4 0.07 0.5 45 0.085 14.11 0.57 | 0.60 | 063 | 066 | 0.75
HPI910015 | R0.075 0.15 4 0.1 0.3 45 0.135 14.51 036 | 037 | 039 | 041 0.46
HPI91903 | R0.075 0.15 4 0.1 0.5 45 0.135 14.15 0.57 | 059 | 062 | 066 | 0.74
HPI91904 | R0.075 0.15 4 0.1 1 45 0.135 13.31 1.09 1.15 1.21 1.28 1.45
HPI91002 | RO.1 0.2 4 0.15 0.3 45 0.17 14.50 040 | 042 | 043 | 046 | 051
HPI91905 | RO.1 0.2 4 0.15 0.5 45 0.17 14.13 0.61 0.64 | 067 | 0.70 | 0.79
HPI91906 | RO.1 0.2 4 0.15 0.75 45 0.17 13.70 0.87 | 092 | 0.96 1.02 1.15
HPI91907 | RO.1 0.2 4 0.15 1 45 0.17 13.29 1.14 1.19 1.26 1.33 1.50
HPI91908 | RO.1 0.2 4 0.15 1 50 0.17 13.29 1.14 1.19 1.26 1.33 1.50
HPI91909 | RO.1 0.2 4 0.15 1.25 45 0.17 12.90 1.40 1.47 1.55 1.64 1.86
HPI91910 | RO.1 0.2 4 0.15 1.5 45 0.17 12.53 1.66 1.75 1.84 1.95 2.21
HPI91911 RO.1 0.2 4 0.15 1.75 45 0.17 12.19 193 | 203 | 214 | 226 | 257
HPI91912 | RO.1 0.2 4 0.15 2 45 0.17 11.86 219 | 230 | 243 | 258 | 292
HPI91913 | RO.1 0.2 4 0.15 2.5 45 0.17 11.26 2.71 286 | 3.02 | 320 | 364
HPI91914 | RO.1 0.2 4 0.15 3 45 0.17 10.71 324 | 341 3.61 3.82 | 435
HPI91915 | RO.1 0.2 4 0.2 0.5 35 0.17 14.13 0.61 0.64 | 0.67 | 0.70 | 0.79
HPI91916 | RO.1 0.2 4 0.2 0.5 50 0.17 14.13 0.61 0.64 | 0.67 | 0.70 | 0.79
HPI91917 | RO.1 0.2 6 0.2 0.5 50 0.17 14.42 0.61 0.64 | 0.67 | 0.70 | 0.79
HPI91003 | RO.15 0.3 4 0.2 0.5 45 0.27 14.20 0.61 0.63 | 0.66 | 0.69 | 0.77
HPI91918 | R0.15 0.3 4 0.2 0.6 45 0.27 14.02 0.71 0.74 | 0.78 | 0.82 | 0.91
HPI91919 | R0.15 0.3 4 0.2 0.75 45 0.27 13.75 0.87 | 091 0.95 1.00 1.12
HPI91920 | RO.15 0.3 4 0.2 1 45 0.27 13.33 1.13 1.19 1.25 1.32 1.48
HPI191921 RO.15 0 3 4 0 2 1 25 45 0.27 12.93 1.40 1.47 1.54 1.63 1.84
HPI91922 | RO0.15 4 0.27 12.55 1.66 1.74 1.84 194 | 2.19
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 \ * Shank D|a >@6: h5
© : Excellent O :Good
ISO . M
D’a\eﬂsﬁgt?(lm Non-alloy steel Low alloy steel Hgt:]gl{g)élegt:};el, Stainless steel Grey cast iron N°dli’r|grr] cast Malleiarg:]e cast
VDI3323 1 2 3 4 5 6 7 8 9 10 M1 12 12 13 1441 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 s |
- — : : Titani
pual Ay, Aumpumzs Copenicopertls Nen el ot Rosistat SuperAloys ot Hardenod o o ke
VDI3323 21 22 23 24 25 26 27 28 29 30 31 32 58] 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 481560 577-654 670-739 400 550
Recommended © © © © © O ©

m www.NVvanmaele.be | info@NVvanmaele.be
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PREMIUM SOLID CARBIDE END MILLS
for HIGH HARDENED STEEL

7o

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

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)

D3

R

— —77’ / D2

SN

L3

lnterferen(:e

L2 Angle (°)

R R C
Coating

Maximum reach length
according to draft angle

R0.05~R3  R3.5~R6

Radiusof |  Mill ank | Length Length Overall | Neck
BallNose |Diameter|Diameter| of Cut Sha k Length |Diameter
L2 Ds

Unit : mm

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

HPI91923 | RO.15 0.3 4 0.2 1.75 45 0.27 12.19 192 | 2.02 | 213 | 225 | 255
HPI91924 | R0.15 0.3 4 0.2 2 45 0.27 11.86 219 | 230 | 242 | 256 | 290
HPI91925 | RO.15 0.3 4 0.2 2.25 45 0.27 11.54 245 | 258 | 272 | 287 | 3.26
HPI91926 | RO0.15 0.3 4 0.2 2.5 45 0.27 11.24 271 | 285 | 3.01 | 3.19 | 361
HPI91927 | R0.15 0.3 4 0.2 3 45 0.27 10.68 324 | 341 | 360 | 381 | 433
HPI91928 | R0.15 0.3 4 0.2 35 45 0.27 10.17 376 | 396 | 418 | 443 | 5.04
HPI91929 | RO.15 0.3 4 0.2 4 45 0.27 9.71 429 | 452 | 477 | 5.06 | 5.75
HPI91930 | R0.15 0.3 6 0.2 1.5 50 0.27 13.31 166 | 1.74 | 1.84 | 1.94 | 2.19
HPI91004 | R0.2 0.4 4 0.3 0.5 45 0.37 14.28 0.61 | 0.63 | 065 | 068 | 0.75
HPI91931 | R0.2 0.4 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 13.37 113 | 118 | 1.24 | 1.30 | 1.46
HPI91933 | R0.2 0.4 4 0.3 1.5 45 0.37 12.57 166 | 1.74 | 1.83 | 193 | 217
HPI91934 | R0.2 0.4 4 0.3 2 45 0.37 11.86 218 | 229 | 241 | 255 | 2.88
HPI91935 | R0.2 0.4 4 0.3 2.5 45 0.37 11.22 271 | 285 | 3.00 | 3.17 | 3.59
HPI91936 | R0.2 0.4 4 0.3 3 45 0.37 10.65 3.24 | 340 | 3,59 | 380 | 431
HPI91937 | R0.2 0.4 4 0.3 3.5 45 0.37 10.13 3.76 | 396 | 4.18 | 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 | R0.2 0.4 4 0.3 45 45 0.37 9.23 481 | 507 | 535 | 5.67 | 644
HPI91940 | R0.2 0.4 4 0.3 5 45 0.37 8.84 534 | 562 | 594 | 6.29 | 7.15
HPI91941 | RO.2 0.4 4 0.3 6 45 0.37 8.15 6.39 | 6.73 | 7.11 754 | 857
HPI91942 | R0.2 0.4 4 04 1 35 0.37 13.37 113 | 118 | 1.24 | 1.30 | 1.46
HPI91943 | R0.2 0.4 4 0.4 1 50 0.37 13.37 113 | 118 | 1.24 | 1.30 | 1.46
HPI91944 | R0.2 0.4 6 0.3 1 50 0.37 13.91 113 | 118 | 1.24 | 1.30 | 1.46
HPI91945 | R0.2 0.4 6 0.3 2 50 0.37 12.82 218 | 229 | 241 | 255 | 2.88
HPI91946 | R0.2 04 6 04 1 50 0.37 13.91 113 | 118 | 1.24 | 1.30 | 146
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 D|a >06: h5
© : Excellent O : Good
ISO . M
Dg’gac'ﬂ@gt?(lm Non-alloy steel Low alloy steel ngggligsé?gtielel, Stainless steel Grey castiron NOdli’rI;r] sl
VDI 3323 1 2 4 7 9 10 11.2 13 14.1 15 16 17 18 19 20
HRc 13 28 10 29 38 15 44 23 10 10 26 3 25 21
HB 125 190 250 270 180 275 350 200 409 200 240 180 180 260 160 250 130 230
Recommended O O
|SQ . . . _
Dgnsﬁgﬁl)n W'l:‘loﬂgmlg%y Auminum-cast, rroar% Aloys N&r;{\éﬁgglc Heat Resistant Super Alloys T:}\?lg';;'sm Hardened steel C(?a'slinlergn Hcaragﬁnr:ﬁ
VDI3323 21 23 25 27 29 31 32 33 35 36 37 38.1 382 39.1 392 393 40 41
HRc 15 30 25 34 45-49 50-55 56-60 61-65 66-70 42 55
HB 60 100 75 130 90 200 280 250 350 320 400Rm 1050 Rm 421-469 481-560 577654 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 Q= 1
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)

D3

o
< [or

| — 7b R 2]

Ll

L3

Interferenc,
e
Angle (°)

L2

R R C
Coating

Maximum reach length
according to draft angle

R0.05~R3  R3.5~R6

Unit : mm

Radiusof |  Mill Shank | Length Ihee':gw Overall | Neck Maximum reach lengths
BallNose [Diameter|Diameter| of Cut Length |Diameter|Interference according to draft angle
Shank Ang|e °)
R D1 D2 L Ls L2 Ds 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 2.61 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 | 3.65 386 | 436
HPI91951 R0.25 0.5 4 0.35 35 45 0.45 10.05 3.82 | 401 423 | 448 | 5.08
HPI91952 | R0.25 0.5 4 0.35 4 45 0.45 9.57 434 | 457 | 4.82 5.10 | 5.79
HPI91953 | R0.25 0.5 4 0.35 4.5 45 0.45 9.14 4.87 512 | 541 5.73 6.50
HPI91954 | R0.25 0.5 4 0.35 5 45 0.45 8.75 5.40 5.68 599 | 6.35 7.21
HPI91955 | R0.25 0.5 4 0.35 5.5 45 0.45 8.38 592 | 6.23 6.58 | 6.97 7.92
HPI91956 | R0.25 0.5 4 0.35 6 45 0.45 8.05 6.45 6.79 | 7.17 760 | 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 1.45 1.52 1.59 1.67 1.87
HPI91006 | R0.3 0.6 4 0.45 1 45 0.55 13.40 1.19 1.23 1.29 1.35 1.50
HPI191961 RO.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 3.64 | 384 | 434
HPI91965 | R0.3 0.6 4 0.45 35 45 0.55 10.00 382 | 4.01 422 | 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 4.5 45 0.55 9.08 4.87 5.12 | 540 | 571 6.48
HPI91968 | R0.3 0.6 4 0.45 5 45 0.55 8.68 539 | 567 599 | 634 | 7.19
HPI91969 | R0.3 0.6 4 0.45 5.5 45 0.55 8.31 592 | 6.23 6.57 | 6.96 7.90
HPI91970 | R0.3 0 6 4 0.45 6 45 0.55 7.97 645 | 6.78 | 7.16 | 758 | 8.61
HPI91971 RO.3 4 0.45 0.55 737 7.50 | 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

1SO M

D’a\eﬂsﬁgt?(lm Non-alloy steel Low alloy steel Higt:]gl{g)élegt:};el, Stainless steel Grey cast iron N°dli’r|grr] cast Malleiarg:]e cast

VDI3323 1 2 3 4 5 6 7 8 9 0 M1 112 12 13 144 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
EEE N e ) s
Material ~ Aluminum-  Aluminum-cast, rand rAlloys Non Metallic " Titanium Chiled  Hardened
Description wrought alloy alloyed ronze / rassk}ys Materials Heat Resistant Super Alloys Alloys Hardened steel Castlron  Castlron

VDI3323 21 2 23 24 25 26 27 28 29 30 3 32 33

HRc 15 30 25
HB 60 100 75 9 130 10 90 100 200 280 250
Recommended

34 35 36 37 381 382 391 392 393 40 4
38 34 45-49 50-55 56-60 61-65 66-70 42 55
350 320 400Rm 1050 Rm 421-469 481560 577654 670-739 400 550

© © o o0 0 (@) ©

m www.NVvanmaele.be | info@NVvanmaele.be

4G YG-1CO., LTD. 13



Y/ orvichmamoeneostee.
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)

D3
— R0 T T—STo
e p— oy

L3
L2

Interferenc,
e
Angle (°)

Maximum reach length
according to draft angle

.@ R R a |
‘ Coating 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
HPI91972 | R0.3 0.6 4 0.45 8 45 0.55 6.86 855 | 9.00 | 9.51 | 10.08 | 11.36
HPI91973 | R0.3 0.6 4 0.45 9 45 0.55 6.41 9.60 | 10.11 | 10.68 | 11.33 | 12.53
HPI91974 | R0.3 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 | R0.3 0.6 4 0.6 1.5 35 0.55 12.55 1.71 1.79 | 1.88 | 1.97 | 2.21
HPI91977 | R0.3 0.6 4 0.6 1.5 50 0.55 12.55 1.71 1.79 | 1.88 | 1.97 | 221
HPI91978 | RO.3 0.6 6 0.45 2 50 0.55 12.81 224 | 234 | 246 | 260 | 292
HPI91979 | R0.3 0.6 () 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 | 481 | 509 | 577
HPI91981 | 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 | 508 | 575
HPI91983 | R0.35 0.7 4 0.5 6 45 0.65 7.89 6.44 | 6.78 | 715 | 7.57 | 8.59
HPI91984 | R0.35 0.7 4 0.5 8 45 0.65 6.77 855 | 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 10.46 328 | 344 | 362 | 3.82 | 430
HPI91986 | R0.4 0.8 4 0.6 4 45 0.75 9.40 434 | 455 | 479 | 507 | 572
HPI91987 | R0.4 0.8 4 0.6 5 45 0.75 8.53 539 | 566 | 597 | 631 | 7.15
HPI191988 | R0.4 0.8 4 0.6 6 45 0.75 7.81 644 | 6.77 | 714 | 7.56 | 8.57
HPI91989 | R0.4 0.8 4 0.6 7 45 0.75 7.20 749 | 788 | 832 | 881 | 9.99
HPI91990 | R0.4 0.8 4 0.6 8 45 0.75 6.68 854 | 899 | 949 | 10.05| 11.23
HPI91991 | R0.4 0.8 4 0.6 10 45 0.75 5.83 1065 | 11.21 | 11.84 | 12.55 | 13.56
HPI91992 | RO.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 0 8 4 0 8 2 50 0.75 11.79 223 | 233 | 245 | 257 | 288
HPI91995 | R0.4 6 2 0.75 12.85 223 | 233 | 245 | 257 | 2.88

Radius Mill Dia. Shank Dia. NEXT PAGE b
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 [ M
Material v High alloyed steel, . . Nodular cast ~Malleable cast
Description Non-alloy steel Low alloy steel and tool steel 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
I1SO
Material ~ Aluminum-  Aluminum-cast, rand Aloys Non Metallic - Titanium Chiled  Hardened
Description wrought alloy alloyed ronze / Brass) Materials Heat Resistant Super Alloys Alloys Hardened steel Castlron  Castlron
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 © © © © ©) O ©
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C-COATED SOLID CARBIDE END MILLS
2 FLUTE BALL NOSE for RIB PROCESSING

PREMIUM SOLID CARBIDE END MILLS Q= 1
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)

D3

o
< [or

| — 7b R 2]

Ll

L3

Interferenc,
e
Angle (°)

L2

R R C
Coating

Maximum reach length
according to draft angle

ROOS~R3  R35~R6
Length

Radiusof |  Mill Shank | Length Bel
Ball Nose |[Diameter|Diameter| of Cut
R Ds D2 L1 Ls

Shank

Unit : mm

W Overall | Neck Maximum reach lengths
Length |Diameter|Interference according to draft angle
Angle (°)
L2 Ds 0.5° 1° 1.5° 2° 3°

HPI91996 | R0.4 0.8 6 0.8 2 50 0.75 12.85 2.23 233 245 2.57 2.88
HPI91009 | R0.45 0.9 4 0.65 2 45 0.85 11.79 2.23 2.33 244 | 256 | 2.86
HPI91997 | R0.45 0.9 4 0.65 4 45 0.85 9.34 433 | 455 | 479 | 5.05 5.70
HPI91998 | R0.45 0.9 4 0.65 6 45 0.85 7.72 6.44 | 6.77 7.13 7.55 8.55
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 2.23 232 | 243 2.55 2.84
HPI91801 RO.5 1.0 4 0.75 25 45 0.95 11.04 2.75 2.88 | 3.02 3.17 | 355
HPI91802 | RO.5 1.0 4 0.75 3 45 0.95 10.38 3.28 343 3.60 | 3.79 | 4.26
HPI91803 | R0.5 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 5.95 6.29 7.10
HPI91805 | RO.5 1.0 4 0.75 6 45 0.95 7.63 644 | 6.76 | 7.13 7.54 | 853
HPI91806 | R0.5 1.0 4 0.75 7 45 0.95 7.01 749 | 7.87 | 830 | 878 | 9.93
HPI91807 | RO.5 1.0 4 0.75 8 45 0.95 6.49 854 | 898 | 947 | 10.03 | 11.10
HPI91808 | R0.5 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 | RO.5 1.0 4 0.75 12 45 0.95 4.99 12.75 | 13.42 | 14.17 | 1496 | 15.77
HPI91811 RO.5 1.0 4 0.75 13 45 0.95 4.71 13.80 | 1453 | 1535 | 16.06 | 16.94
HPI91812 | RO.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 | R0O.5 1.0 4 0.75 18 55 0.95 3.70 19.06 | 20.08 | 21.05 | 21.59 | 22.78
HPI91815 | R0O.5 1.0 4 0.75 20 55 0.95 3.41 21.16 | 22.30 | 23.20 | 23.81 | 25.11
HPI91816 | R0.5 1.0 4 1 2.5 40 0.95 11.04 2.75 2.88 3.02 3.17 3.55
HPI91817 | RO.5 1.0 4 1 25 50 0.95 11.04 2.75 288 | 3.02 3.17 3.55
HPI91818 | R0.5 1.0 6 0.75 3 50 0.95 11.84 328 | 343 360 | 3.79 | 426
HPI91819 | RO.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 | 629 | 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
1SO M
D’a\eﬂsﬁgt?(lm Non-alloy steel Low alloy steel Higt:]gl{g)élegt:};el, Stainless steel Grey cast iron N°dli’r|grr] cast Malleiarg:]e cast
VDI3323 1 2 3 4 5 6 7 8 9 0 M1 112 12 13 144 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
EEE N e ) s
Ut i Almiuncast  CoperaOype o NonMealc gt Resistant super Aloys 10wl Hardened ses i, T

VDI3323 21 2 23 24 25 26 27 28 29 30 3 32 33

HRc 15 30 25
HB 60 100 75 9 130 10 90 100 200 280 250
Recommended

34 35 36 37 381 382 391 392 393 40 4
38 34 45-49 50-55 56-60 61-65 66-70 42 55
350 320 400Rm 1050 Rm 421-469 481560 577654 670-739 400 550

© © o o0 0 (@) ©
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Y/ orvichmamoeneostee.
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)

D3
— R0 T T—STo
e p— oy

L3
L2
.@ R R a |
‘ Coating 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

HPI91821 RO.5 1.0 6 0.75 6 50 0.95 9.51 644 | 6.76 | 713 | 754 | 853
HPI91822 | RO.5 1.0 6 0.75 7 50 0.95 8.92 749 | 787 | 830 | 878 | 9.95
HPI91823 | R0.5 1.0 6 0.75 8 50 0.95 8.40 854 | 898 | 947 | 10.03 | 11.37
HPI91824 | R0O.5 1.0 6 0.75 10 50 0.95 7.53 10.64 | 11.20 | 11.82 | 12.52 | 14.22
HPI91825 | R0O.5 1.0 6 0.75 22 60 0.95 4.62 23.27 | 2452 | 2592 | 27.11 | 28.60
HPI91826 | R0.5 1.0 6 1 2.5 50 0.95 12.34 2775 | 288 | 3.02 | 3.17 | 3,55
HPI91012 | R0.6 1.2 4 0.9 24 45 1.15 11.13 256 | 263 | 270 | 278 | 295
HPI91827 | R0.6 1.2 4 0.9 4 45 1.15 9.12 4.21 434 | 447 | 462 | 494
HPI91828 | R0.6 1.2 4 0.9 6 45 1.15 7.44 6.28 | 648 | 6.69 | 692 | 743
HPI91829 | R0.6 1.2 4 0.9 8 45 1.15 6.28 835 | 862 | 890 | 9.22 | 9.92
HPI91830 | R0.6 1.2 4 0.9 10 45 1.15 543 1041 | 10.75 | 11.12 | 11.52 | 12.40
HPI191831 R0.6 1.2 4 0.9 12 45 1.15 4.79 12.48 | 12.89 | 13.34 | 13.82 | 14.89
HPI91832 | R0.6 1.2 4 0.9 14 50 1.15 4.28 14.55 | 15.03 | 15.55 | 16.12 | 17.37
HPI91833 | R0.6 1.2 4 0.9 16 50 1.15 3.87 16.61 | 17.17 | 17.77 | 1842 | 19.86
HPI91834 | R0.6 1.2 4 1.2 3 40 1.15 10.28 3.18 | 3.27 | 336 | 347 | 3.70
HPI91014 | RO.7 14 4 1 8 45 1.35 6.06 8.34 | 8.61 8.89 | 9.20 | 9.89
HPI91835 | R0O.7 1.4 4 1 12 50 1.35 4.58 1248 | 12.89 | 13.33 | 13.80 | 14.86
HPI91836 | R0.7 1.4 4 1 16 50 1.35 3.67 16.61 | 17.17 | 17.76 | 1840 | 19.84
HPI91015 | R0.75 1.5 4 1.1 3 45 1.45 10.11 317 | 326 | 335 | 344 | 3.66
HPI91837 | R0.75 1.5 4 1.1 4 45 1.45 8.87 4.21 433 | 446 | 459 | 491
HPI91838 | R0.75 1.5 4 1.1 6 45 1.45 7.12 6.27 | 647 | 6.67 | 6.89 | 7.39
HPI91839 | R0.75 1.5 4 1.1 8 45 1.45 5.94 834 | 8.61 8.89 | 9.19 | 9.88
HPI91840 | R0.75 1.5 4 1.1 10 45 1.45 5.10 1041 | 10.74 | 11.11 | 1149 | 12.37
HP191841 RO.75 1.5 4 1.1 12 45 1.45 4.46 1248 | 12.88 | 13.32 | 13.79 | 14.85
HPI91842 | R0.75 1 5 4 1 1 14 50 1.45 3.97 14.54 | 15.02 | 1554 | 16.09 | 17.34
HPI91843 | R0.75 4 1.45 3.57 16.61 | 17.16 | 17.76 | 18.39 | 19.82
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
150 | ]
Dg’gac'ﬂ@gt?(lm Non-alloy steel Low alloy steel ngggligsé?gtielel, Stainless steel Grey castiron NOdli’rIgr cast Malleable 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 O O
ISO
ol Aurinu, - Aunfuncast,  Copprarppril Noy et ot ResisntSuperaloys | T Hordened s Z [
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 481560 577-654 670-739 400 550
Recommended © © © © ©) O ©)
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WG g
for HIGH HARDENED STEEL / L

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)

D3
————————— /R DZI [ s S B - T
e p— s

L3
L2

Interferenc,
e
Angle (°)

Maximum reach length
according to draft angle

.@ R R a |
‘ Coating P.88-99

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

Radiusof |  Mill Shank | Length Ihee':gw Overall | Neck Maximum reach lengths
BallNose [Diameter|Diameter| of Cut Length |Diameter|Interference according to draft angle
Shank Ang|e °)
R D1 D2 L Ls L2 Ds 0.5° 1° 1.5° 2° 3°

HPI91844 | R0.75 1.5 4 1.1 18 55 1.45 3.25 18.68 | 19.30 | 19.97 | 20.69 | 22.31
HPI91845 | R0.75 1.5 4 1.1 20 55 1.45 2.98 20.74 | 2144 | 22.19 | 22.99 =
HPI91846 | R0.75 1.5 4 1.1 22 60 1.45 2.75 22.81 | 23.58 | 24.41 | 25.29 -
HPI91847 | R0.75 1.5 4 1.1 30 70 1.45 2.10 31.08 | 32.14 | 33.27 | 34.49 =
HPI91848 | R0.75 1.5 4 1.5 3.8 40 1.45 9.10 4.00 | 41 423 | 436 | 4.66
HPI91849 | R0.75 1.5 4 1.5 3.8 50 1.45 9.10 400 | 411 423 | 436 | 4.66
HPI91850 | RO.75 1.5 6 1.1 6 50 1.45 9.30 6.27 | 647 | 667 | 689 | 7.39
HPI91851 | R0.75 1.5 6 1.1 8 50 1.45 8.13 8.34 | 8.61 8.89 | 9.19 | 9.88
HPI91852 | R0.75 1.5 6 1.5 3.8 50 1.45 11.03 400 | 4.1 423 | 436 | 4.66
HPI91016 | R0.8 1.6 4 1.2 8 45 1.55 5.82 834 | 860 | 888 | 9.19 | 9.87
HPI91853 | R0.8 1.6 4 1.2 12 45 1.55 435 1247 | 12.88 | 13.32 | 13.79 | 14.84
HPI91854 | R0.8 1.6 4 1.2 16 50 1.55 3.47 16.61 | 17.16 | 17.75 | 18.39 | 19.81
HPI91855 | R0.8 1.6 4 1.2 20 55 1.55 2.89 20.74 | 21.44 | 22.18 | 22.98 -
HPI91020 | R1.0 2.0 4 1.5 3 45 1.95 9.74 3.16 | 324 | 332 | 341 3.60
HPI91856 | R1.0 2.0 4 1.5 4 45 1.95 8.34 420 | 431 443 | 456 | 4.85
HPI91857 | R1.0 2.0 4 1.5 6 45 1.95 6.46 6.26 | 645 | 664 | 686 | 7.33
HPI191858 | R1.0 2.0 4 1.5 8 45 1.95 5.28 833 | 859 | 886 | 9.16 | 9.82
HPI91859 | R1.0 2.0 4 1.5 10 45 1.95 4.46 10.40 | 10.73 | 11.08 | 1146 | 12.30
HPI91860 | R1.0 2.0 4 1.5 12 45 1.95 3.86 1247 | 12.87 | 13.29 | 13.76 | 14.79
HPI91861 R1.0 2.0 4 1.5 13 45 1.95 3.62 13.50 | 13.94 | 1440 | 1491 | 16.03
HPI91862 | R1.0 2.0 4 1.5 14 50 1.95 3.40 14.53 | 15.01 | 15.51 | 16.06 | 17.28
HPI91863 | R1.0 2.0 4 1.5 16 50 1.95 3.04 16.60 | 17.15 | 17.73 | 18.36 | 19.76
HPI91864 | R1.0 2.0 4 1.5 18 55 1.95 2.75 18.67 | 19.28 | 19.94 | 20.65 -
HPI91865 | R1.0 2.0 4 1.5 20 55 1.95 2.51 20.74 | 21.42 | 22.16 | 22.95 =
HPI91866 | R1.0 2 0 4 1 5 22 60 1.95 2.31 22.80 | 23.56 | 24.38 | 25.25 -
HPI91867 | R1.0 4 1.95 2.06 2590 | 26.77 | 27.70 | 28.70 =
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

IS0 [ ——— M
Material v High alloyed steel, . . Nodular cast Malleable cast
Description Non-alloy steel Low alloy steel and tool steel Stainless steel Grey cast iron i 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 125 190 250 270 300 180 275 300 350 200 325 409 200 240 180 180 260 160 250 130 230
Recommended O O O O O
o N ]/ s |
Material ~ Aluminum-  Aluminum-cast, rand rAloys Non Metallic - Titanium Chiled  Hardened
Description wrought alloy alloyed ronze / Brass) Materials Heat Resistant Super Alloys Alloys Hardened steel Castlron  Castlron
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 © © © © © O ©)
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Y/ orvichmamoeneostee.
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)

D3
—— /R D2 | <3 ID1 I
e p— oy

L3
L2
.@ R R a |
‘ Coating 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 (°)
L. Ds 0.5° 1° 1.5° 2° 3°

Interferenc,
e
Angle (°)

Maximum reach length
according to draft angle

HPI91868 | R1.0 2.0 4 1.5 30 70 1.95 1.74 31.07 | 32.12 | 33.24 - -
HPI91869 | R1.0 2.0 4 1.5 35 70 1.95 1.51 36.24 | 3747 | 38.79 = =
HPI91870 | R1.0 2.0 4 1.5 40 90 1.95 1.34 4141 | 42.82 - - -
HPI91871 R1.0 2.0 4 2 5 40 1.95 7.28 523 | 538 | 554 | 571 6.09
HPI91872 | R1.0 2.0 4 2 5 50 1.95 7.28 523 | 538 | 554 | 571 6.09
HPI91873 | R1.0 2.0 6 1.5 4 50 1.95 10.73 420 | 4.31 443 | 456 | 4.85
HPI91874 | R1.0 2.0 6 1.5 6 50 1.95 9.05 6.26 | 645 | 664 | 6.86 | 7.33
HPI91875 | R1.0 2.0 6 1.5 8 50 1.95 7.82 833 | 859 | 886 | 9.16 | 9.82
HPI91876 | R1.0 2.0 6 1.5 10 50 1.95 6.89 1040 | 10.73 | 11.08 | 11.46 | 12.30
HPI91877 | R1.0 2.0 6 1.5 16 60 1.95 5.07 16.60 | 17.15 | 17.73 | 18.36 | 19.76
HPI91878 | R1.0 2.0 6 1.5 25 65 1.95 3.63 2590 | 26.77 | 27.70 | 28.70 | 30.95
HPI91879 | R1.0 2.0 6 2 5 50 1.95 9.82 523 | 538 | 554 | 571 6.09
HPI91025 | R1.25 25 4 2.3 6 45 24 5.54 635 | 653 | 672 | 693 | 7.39
HPI91880 | R1.25 2.5 4 23 8 45 24 4.41 842 | 867 | 894 | 9.23 | 9.87
HP191881 R1.25 25 4 23 10 45 24 3.66 10.49 | 10.81 | 11.15 | 11.53 | 12.36
HPI91882 | R1.25 25 4 23 15 50 24 2.57 15.66 | 16.16 | 16.70 | 17.28 =
HPI91883 | R1.25 25 4 23 20 55 24 1.98 20.82 | 21.51 | 22.24 - -
HPI91884 | R1.25 2.5 4 2.3 25 65 24 1.61 25.99 | 26.85 | 27.78 = =
HPI91885 | R1.25 25 4 2.3 30 70 24 1.35 31.16 | 32.20 - - -
HPI91886 | R1.25 25 4 23 35 70 24 1.17 36.33 | 37.55 = = =
HPI91030 | R1.5 3.0 4 3 8 40 2.85 3.31 8.51 8.75 | 9.01 9.30 | 9.93
HPI91887 | R1.5 3.0 6 2.5 6 60 2.85 8.22 6.44 | 6.61 6.80 | 7.00 | 744
HPI91888 | R1.5 3.0 6 25 8 60 2.85 6.91 8.51 8.75 | 9.01 9.30 | 9.93
HPI91889 | R1.5 3.0 6 2.5 10 60 2.85 5.96 10.58 | 10.89 | 11.23 | 11.60 | 12.41
HPI91890 | R1.5 3 0 6 2 5 12 60 2.85 5.23 12.64 | 13.03 | 1345 | 13.90 | 14.90
HPI191891 R1.5 6 2.85 4.67 14.71 | 15.17 | 15.66 | 16.20 | 17.39
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

150 [ ————— ™M
Material v High alloyed steel, . . Nodular cast ~Malleable cast
Description Non-alloy steel Low alloy steel and tool steel 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 125 190 250 270 300 180 275 300 350 200 325 409 200 240 180 180 260 160 250 130 230
Recommended O O O O O
I1SO
Material ~ Aluminum-  Aluminum-cast, rand Aloys Non Metallic - Titanium Chiled  Hardened
Description wrought alloy alloyed ronze / Brass) Materials Heat Resistant Super Alloys Alloys Hardened steel Castlron  Castlron
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 © © © © ©) O ©
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C-COATED SOLID CARBIDE END MILLS

2 FLUTE BALL NOSE for RIB PROCESSING

PREMIUM SOLID CARBIDE END MILLS Q= 1
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)

R

[ — %B/

D3

o

Ll

L3

InterferenCe

L2 Angle (°)

Maximum reach length
according to draft angle

.@ R R a |
‘ Coating P.88-99

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

Radiusof |  Mill Shank | Length Ihee':gw Overall | Neck Maximum reach lengths
BallNose [Diameter|Diameter| of Cut Length |Diameter|Interference according to draft angle
Shank Ang|e °)
R D1 D2 L Ls L2 Ds 0.5° 1° 1.5° 2° 3°

HPI91892 | R1.5 3.0 6 2.5 16 60 2.85 4.21 16.78 | 17.31 | 17.88 | 18.49 | 19.87
HPI91893 | R1.5 3.0 6 2.5 20 65 2.85 3.52 2091 | 21.59 | 22.31 | 23.09 | 24.85
HPI91894 | R1.5 3.0 6 2.5 25 65 2.85 2.92 26.08 | 26.94 | 27.86 | 28.84 -
HPI91895 | R1.5 3.0 6 2.5 30 70 2.85 2.50 31.25 | 32.29 | 33.40 | 34.59 -
HPI91896 | R1.5 3.0 6 2.5 35 80 2.85 2.18 3642 | 37.63 | 38.94 | 40.34 -
HPI91897 | R1.5 3.0 6 2.5 40 90 2.85 1.94 41.59 | 42,98 | 4448 = =
HPI91898 | R1.5 3.0 6 3 8 60 2.85 6.91 8.51 8.75 | 9.01 9.30 | 9.93
HPI91035 | R1.75 3.5 6 2.8 15 60 1.25 3.24 19.79 | 20.41 | 21.09 | 21.81 | 23.44
HPI91899 | R1.75 3.5 6 2.8 20 65 3.35 3.08 20.90 | 21.57 | 22.29 | 23.06 | 24.79
HPI91701 R1.75 3.5 6 2.8 25 65 3.35 2.54 26.07 | 26.92 | 27.83 | 28.81 =
HPI91702 | R1.75 3.5 6 2.8 30 70 3.35 2.16 31.24 | 32.27 | 33.37 | 34.56 -
HPI91703 | R1.75 3.5 6 2.8 35 80 3.35 1.87 36.41 | 37.62 | 3891 = =
HPI91704 | R1.75 3.5 6 2.8 40 90 3.35 1.66 41.58 | 42.96 | 44.45 - -
HPI91705 | R1.75 3.5 6 2.8 45 90 3.35 1.49 46.75 | 48.31 - = =
HPI91040 | R2.0 4.0 4 3 8 65 3.85 0.00 - - - - -
HPI91706 | R2.0 4.0 6 3 8 65 3.85 5.70 849 | 872 | 896 | 9.22 | 9.81
HPI91707 | R2.0 4.0 6 3 10 65 3.85 4.76 10.56 | 10.86 | 11.18 | 11.52 | 12.29
HPI91708 | R2.0 4.0 6 3 12 65 3.85 4.08 12.63 | 13.00 | 13.39 | 13.82 | 14.78
HPI91709 | R2.0 4.0 6 3 14 65 3.85 3.57 14.69 | 15.14 | 1561 | 16.12 | 17.27
HPI91710 | R2.0 4.0 6 3 15 65 3.85 3.36 15.73 | 16.21 | 16.72 | 17.27 | 18.51
HPI91711 R2.0 4.0 6 3 20 65 3.85 2.60 20.90 | 21.55 | 22.26 | 23.02 -
HPI91712 | R2.0 4.0 6 3 25 70 3.85 2.12 26.06 | 26.90 | 27.80 | 28.77 =
HPI91713 | R2.0 4.0 6 3 30 70 3.85 1.79 31.23 | 32.25 | 33.34 - -
HPI91714 | R2.0 4.0 6 3 35 80 3.85 1.55 36.40 | 37.60 | 38.88 = =
HPI91715 | R2.0 4 0 6 3 40 85 3.85 1.36 41.57 | 42.95 - - -
HPI91716 | R2.0 6 3 3.85 1.22 46.74 | 48.30 = = =
Radius Mill Dia. Shank Dia. NEXT PAGE
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’a\eﬂsﬁgt?(lm Non-alloy steel Low alloy steel Hgt:]gl{g)élegt:};el, Stainless steel Grey cast iron N°dli’r|grr] cast Malleiarg:]e cast
VDI3323 1 2 3 4 5 6 7 8 9 10 M1 12 12 13 1441 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
1S0 ! ! s |
pual Ay, Aumpumzs Copenicopertls Nen el ot Rosistat SuperAloys ot Hardenod o o ke
VDI3323 21 22 23 24 25 26 27 28 29 30 31 32 58] 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 481560 577-654 670-739 400 550
Recommended © © © © © O ©
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Y/ orvichmamoeneostee.
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
R D3
e — — / D2 | ] m]:m
T
Lo = Angrreree

Maximum reach length
according to draft angle

.@ R R a |
‘ Coating P.88-99

RO.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 '“teffefe'gce accordmg to draft angle
a Angle (°)
L> Ds

HPI91717 | R2.0 4.0 6 3 50 100 3.85 1.10 5191 | 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 3.5 25 70 4.85 1.16 26.05 | 26.87 - - -
HPI91723 | R2.5 5.0 6 3.5 30 80 4.85 0.97 31.22 = = = =
HPI91724 | R2.5 5.0 6 3.5 40 90 4.85 0.72 41.55 - - - -
HPI91725 | R2.5 5.0 6 5 12 45 4.85 2.46 12.61 | 12.96 | 13.34 | 13.75 =
HPI91726 | R2.5 5.0 6 5 12 60 4.85 246 12.61 | 1296 | 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 = = = = =
HPI91731 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 90 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 - - - - -
Radius Mill Dia. Shank Dia.
Tolerance (mm) Tolerance (mm) ToIerance
up toR3 +0.001~-0.005 up to R6 0~-0.
over R3 \ +0.003~-0.007 over R6 \ 0~-0. o1 2 \ * Shank D|a >06:h5
© : Excellent O : Good
150 | ]
Dg’gac'ﬂ@g‘?(lm Non-alloy steel Low alloy steel nggglig)élegtielel, Stainless steel Grey castiron NOdli’rt‘:rr] cast Malleiela_g:]e 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 O O
ISO
sl Aty Auipum gz, Cogrrd g o Non el et it Superloys 100 Herdened see 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 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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T A T L R
for HIGH HARDENED STEEL

C-COATED SOLID CARBIDE END MILLS SERES
2 FLUTE BALL NOSE for RIB PROCESSING with TAPER NECK  pLan stanc 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)

~¢ |3 /R

— B _ /R D[ ‘u [ﬁﬁx@ Tor

L4

'merference

L3 Angle (°)

L2

Maximum reach length
according to draft angle

R R C "/
* Coating P.88-99

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

. . Length Neck |UnderNeck ;
Radiusof| Mill | Shank |Length Overall | Neck Maximum reach lengths
s : Below Taper | Parallel |Interference .
Ball Nose | Diameter|Diameter| of Cut Shank Length Diameter Angle()| Length | Angle () according to draft angle
R Ds D2 L1 Ls Ds La 0.5° 1° 15° 2 3°

o

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
HPI192901 | 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
HP192903 | 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
HPI192906 | RO.1 0.2 4 0.15 2 50 0.17 | 0.5° 0.35 11.93 2.07 | 213 | 221 | 229 | 2.46
HP192907 | RO.1 0.2 4 0.15 2 50 0.17 1° 0.35 12.00 2.01 | 208 | 2.15 | 2.23 | 240
HP192908 | RO.1 0.2 4 0.15 2 50 0.17 1.5° 0.35 12.07 133 | 202 | 2.09 | 2.16 | 233
HPI192909 | RO.1 0.2 4 0.15 2 50 0.17 2° 0.35 12.14 1.01 | 146 | 203 | 2.10 | 2.26
HPI192910 | 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
HPI192912 | 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 | RO.15 | 0.3 4 0.2 2 50 0.27 | 0.5° 0.5 11.92 207 | 214 | 221 | 229 | 2.46
HPI92914 | R0.15 | 0.3 4 0.2 2 50 0.27 1° 0.5 11.99 2.02 | 2.08 | 2.15 | 2.23 | 2.40
HPI192915 | R0.15 0.3 4 0.2 2 50 0.27 1.5° 0.5 12.05 153 | 203 | 210 | 217 | 2.34
HPI92916 | R0O.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 | 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
HPI192919 | R0.15 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 | RO.15 | 0.3 4 0.2 3 50 0.27 1.5° 0.5 10.95 153 | 292 | 3.10 | 3.21 | 3.46
HPI192921 | RO.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
Radius Mill Dia. Shank Dia. NEXT PAGE
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
150 | ]
Dgﬂsﬁgt?(lm Non-alloy steel Low alloy steel nggglig)élegt:};el, Stainless steel Grey cast iron N°dli"r|gr cast  Malleable 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 O O
S N ). s
: e - : T
el iy A as. - Congerdopor s Non Mol e it Superloys | g Hardened e e
VDI3323 21 22 23 24 25 26 27 28 29 30 31 32 58] 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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PREMIUM SOLID CARBIDE END MILLS
for HIGH HARDENED STEEL

7o

C-COATED SOLID CARBIDE END MILLS SERES
2 FLUTE BALL NOSE for RIB PROCESSING with TAPER NECK  puanswanc 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 o s A
— : / 7
L4
‘ Lo L gm% e 1
| 538
| Lo
Coating P.88-99
RO.05~R3  R3.5~R6 Unit : mm
Radius of : Mill _Shank Length Iheer:gw Overall _Neck gfekr U;gs;" el [Interf Maximym reach lengths
Ball Nose|Diameter|Diameter| of Cut Shank Length |Diameter, Angle(?) Length nA?‘I gelze(r:;e according to draft angle
R D1 D2 L1 Ls L2 D3 6° 0.5° 1° 1.5° 2° 3°
HPI92923 | R0O.15 | 0.3 4 0.2 3 50 0.27 5° 0.5 1162 | 0.73 | 0.80 | 0.89 | 1.02 | 145
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 | 1.45
HPI92926 | R0O.15 | 0.3 4 0.2 7 50 0.27 3° 0.5 8.39 091 | 1.10 | 1.42 | 2.06 | 7.15
HPI192927 | 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
HPI192004 | R0.2 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
HPI192928 | R0.2 0.4 4 0.3 3 50 0.37 1° 0.7 10.81 292 | 3.09 | 3.20 | 3.31 | 356
HP192929 | 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 | 3.47
HPI192930 | R0.2 0.4 4 0.3 3 50 0.37 2° 0.7 10.98 144 | 206 | 3.03 | 3.14 | 3.38
HPI92931 | RO.2 0.4 4 0.3 4 50 0.37 | 0.5° 0.7 9.76 407 | 421 | 435 | 451 | 486
HP192932 | R0.2 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 | 4.59
HP192934 | R0.2 0.4 4 0.3 4 50 0.37 2° 0.7 10.06 144 | 206 | 3.92 | 414 | 4.46
HPI192935 | R0.2 0.4 4 0.3 5 50 0.37 3° 0.7 9.52 114 | 138 | 1.77 | 2.56 | 5.19
HP192936 | 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
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
HPI92938 | R0.2 0.4 4 03 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 | 634 | 6.84
HPI192940 @ R0.2 0.4 4 0.3 6 50 0.37 2° 0.7 8.61 144 | 206 | 3.92 | 6.14 | 6.62
HPI92941 | R0.2 0.4 4 0.3 7 50 0.37 3° 0.7 8.30 114 | 138 | 1.77 | 2.56 | 7.19
HPI192942 | R0.2 0.4 4 0.3 7 50 0.37 5° 0.7 8.88 095 | 1.04 | 116 | 1.32 | 1.87
HPI92005 | R0.25 | 0.5 4 0.35 4 50 045 | 0.5° 0.85 9.67 412 | 425 | 440 | 455 | 490
HPI92943 | R0.25 | 0.5 4 0.35 4 50 0.45 1° 0.85 9.76 401 | 414 | 428 | 443 | 4.77
HPI192944 | 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 | 405 | 420 | 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) 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
Dgg;actﬁgt?(lm Non-alloy steel Low alloy steel Hi%f:]gl{g}é?gtielel, Stainless steel Grey castiron Nodli.lrlg; cast Malleable cast
VDI3323 1 2 3 4 5 6 7 8 9 10 11 M2 12 13 1414 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
sl Aty Auipum gz, Cogrrd g o Non el et it Superloys 100 Fardenod st el e

VDI3323 21 2 23 24 25 26 27 28 29 30 3 32 33 34 3 36 37 381 382 391 392 393 40 4

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 1050Rm 421469 481560 577654 670-739 40 550

Recommended © © © © ©)] @] ©]
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T A T L R
for HIGH HARDENED STEEL

C-COATED SOLID CARBIDE END MILLS SERES
2 FLUTE BALL NOSE for RIB PROCESSING with TAPER NECK  pLan stanc 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)

~¢ |3 /R

— B _ /R D[ ‘u [ﬁﬁx@ Tor

L4

'merference

L3 Angle (°)

L2

Maximum reach length
according to draft angle

.@ R R a |
‘ Coating P.88-99

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

. . Length Neck |UnderNeck ;
Radiusof| Mill | Shank |Length Overall | Neck Maximum reach lengths
s : Below Taper | Parallel |Interference .
Ball Nose | Diameter|Diameter| of Cut Shank Length Diameter Angle()| Length | Angle () according to draft angle
R Ds D2 L1 Ls Ds La 0.5° 1° 15° 2 3°

o

HPI92947 | 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 9.06 258 | 491 | 5.17 | 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 | RO.3 0.6 4 0.45 4 50 0.55 | 0.5° 1.05 9.61 412 | 425 | 440 | 455 | 490
HPI192950 | 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
HPI192952 | R0.3 0.6 4 0.45 4 50 0.55 3° 1.05 10.08 1.77 | 214 | 2.75 | 3.98 | 4.30
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
HPI192955 | R0.3 0.6 4 0.45 5 50 0.55 1.5° 1.05 8.98 2.86 | 501 | 5.18 | 537 | 5.78
HP192956 | R0.3 0.6 4 0.45 5 50 0.55 2° 1.05 9.09 225 | 323 | 5.04 | 522 | 5.62
HP192957 | R0.3 0.6 4 0.45 5 50 0.55 3° 1.05 9.31 177 | 214 | 2.75 | 3.98 | 5.30
HP192958 | R0.3 0.6 4 0.45 5 50 0.55 5° 1.05 9.79 145 | 159 | 1.78 | 2.02 | 2.88
HPI92959 | RO.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
HPI192960 | 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
HPI192961 | 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
HPI92962 | RO.3 0.6 4 0.45 6 50 0.55 2° 1.05 8.41 225 | 323 | 6.01 | 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
HPI192965 | RO.3 0.6 4 0.45 8 50 0.55 | 0.5° 1.05 6.97 8.12 | 839 | 869 | 9.00 | 9.71
HP192966 | 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
HPI192968 | R0.3 0.6 4 0.45 8 50 0.55 2° 1.05 7.32 225 | 3.23 | 6.16 | 8.22 | 8.86
HPI192008 | 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 O 6 8 60 0.75 1° 1 4 6.89 526 | 817 | 845 | 8.75 | 943
HPI192970 | R0.4 4 8 0.75 1.5° 7.01 333 | 6.26 | 8.21 | 850 | 9.16
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
150 | ]
Dgﬂsﬁgt?(lm Non-alloy steel Low alloy steel nggglig)élegt:};el, Stainless steel Grey cast iron N°dli"r|gr cast  Malleable 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 O O
S N ). s
: e - : T
el iy A as. - Congerdopor s Non Mol e it Superloys | g Hardened e e
VDI3323 21 22 23 24 25 26 27 28 29 30 31 32 58] 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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PREMIUM SOLID CARBIDE END MILLS
for HIGH HARDENED STEEL

7o

C-COATED SOLID CARBIDE END MILLS SERES
2 FLUTE BALL NOSE for RIB PROCESSING with TAPER NECK  puanswanc 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 /R

=D [D1

-

——— R o ‘[

R R C
Coating

LL‘

L4

L3

L2

Maximum reach length
according to draft angle

!nterference
Angle (°)

P.88-99
RO.05~R3  R3.5~R6 Unit : mm
Radiusoff Mill | Shank |Length Length Overall | Neck Neck |UnderNeck Maximum reach lengths
Ball Nose| Diameter|Diameter| of Cut | S€lOW Length |Diameter Taper | Parallel interference according to draft angle
Shank Angle(°) Length Angle (°)
R D1 D2 L1 Ls L2 D3 ° 0.5° 1° 1.5° 2° 3°
HP192971 | R0.4 0.8 4 0.6 8 60 0.75 2° 14 7.12 269 | 383 | 7.26 | 8.26 | 8.89
HPI192972 | R0.4 0.8 4 0.6 12 60 0.75 0.5° 1.4 5.28 12.1312.54|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
HP192974 | R0.4 0.8 4 0.6 12 60 0.75 | 1.5° 14 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
HPI192977 | RO.5 1.0 4 0.75 6 60 0.95 1.5° 2.75 7.85 531 | 6.14 | 635 | 6.57 | 7.06
HP192978 | R0.5 1.0 4 0.75 8 60 0.95 | 0.5° 2.75 6.57 8.17 | 844 | 8.73 | 9.03 | 9.73
HP192979 | RO.5 1.0 4 0.75 8 60 0.95 1° 2.75 6.66 7.86 | 8.26 | 854 | 8.84 | 9.51
HPI92980 | RO.5 1.0 4 0.75 8 60 095 | 1.5° 2.75 6.75 531 | 807 | 835 | 8.64 | 930
HPI192981 | R0.5 1.0 4 0.75 8 60 0.95 2° 2.75 6.84 445 | 643 | 8.16 | 8.44 | 9.09
HP192982 | R0.5 1.0 4 0.75 10 60 0.95 | 0.5° 2.75 5.73 10.1710.51 1 10.87 | 11.26 | 12.13
HPI92983 | RO0.5 1.0 4 0.75 10 60 0.95 1° 2.75 5.82 7.86 | 10.26 | 10.61 | 10.99 | 11.84
HPI192984 | R0.5 1.0 4 0.75 10 60 0.95 1.5° 2.75 5.91 5.31 | 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 |10.09|10.44|11.25
HP192986 | R0.5 1.0 4 0.75 10 60 0.95 3° 2.75 6.22 3.77 | 459 | 595 | 8.67 | 10.66
HPI192987 | RO.5 1.0 4 0.75 12 60 0.95 | 0.5° 2.75 5.08 12.17 1258 | 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
HP192989 | R0.5 1.0 4 0.75 12 60 095 | 1.5° 2.75 5.26 531 |10.11 1235/ 12.79 | 13.79
HPI192990 @ RO.5 1.0 4 0.75 16 60 0.95 | 0.5° 2.75 413 16.17|16.72117.30|17.93| 19.35
HPI192991 | R0.5 1.0 4 0.75 16 60 0.95 1° 2.75 422 7.86 | 16.26 | 16.83 | 17.44 | 18.81
HPI92992 | R0.5 1.0 4 0.75 16 60 095 | 1.5° 2.75 431 531 ]10.1116.35| 16.94 | 18.28
HPI92993 | 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
HPI192994 | 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
HPI192995 | R0.5 4 0.75 095 | 1.5° 2.75 3.65 5.31 [10.11|20.35 | 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 *Shank D|a >06: h5
© : Excellent O : Good
SO I M
Dgg;actﬁgt?(lm Non-alloy steel Low alloy steel Hi%f:]gl{g}é?gtielel, Stainless steel Grey castiron Nodli.lrlg; cast Malleable cast
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 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
sl Aty Auipum gz, Cogrrd g o Non el et it Superloys 100 Herdened see el e

VDI3323 21 2 23 24 25 26 27 28 29 30 3 32 33 34 3 36 37 381 382 391 392 393 40 4

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 1050Rm 421469 481560 577654 670-739 40 550

Recommended © © © © ©)] @] ©]
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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  pLan stanc 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

~f

- . /

Dzl ﬁ‘T@/Im

L4

LL‘

L3

‘ L2

Interfereng,
e
Angle ()

Maximum reach length
according to draft angle

.@ R R a |
‘ Coating P.88-99

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

. . Length Neck |UnderNeck ;
Radiusof| Mill | Shank |Length Overall | Neck Maximum reach lengths
s : Below Taper | Parallel |Interference .
Ball Nose | Diameter|Diameter| of Cut Shank Length Diameter Angle()| Length | Angle () according to draft angle
R Ds D2 L1 Ls Ds La 0.5° 1° 15° 2 3°

o

HP192996 | RO.5 1.0 4 0.75 20 70 0.95 2° 2.75 3.74 445 | 643 |12.36|20.44 | 22.06
HPI192997 | RO.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 | 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 |1 31.21 | 32.31 | 33.51 =
HPI192803 | RO.5 1.0 4 0.75 30 70 0.95 1° 2.75 2.57 7.86 |30.26|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 -
HPI92896 | R0.5 1.0 6 0.75 30 70 0.95 3° 2.75 4.26 3.77 | 459 | 5.95 | 8.67 | 30.66
HPI192015 | R0.75 1.5 4 1.1 10 60 1.45 0.5° 3.1 5.18 10.18 | 10.50 | 10.86 | 11.24 | 12.09
HPI192806 | 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 |1 10.02|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|10.46|11.25
HP192809 | R0.75 1.5 4 1.1 15 60 1.45 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 | RO.75 1.5 4 1.1 15 60 1.45 1.5° 3.1 4.01 5.71 1 10.66|15.36| 15.91|17.14
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 1.45 0.5° 3.1 3.05 20.18|20.85| 21.58 | 22.36 | 24.11
HP192814 | 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
HP192815 | R0.75 1.5 4 1.1 20 70 1.45 1.5° 3.1 3.20 5.71 | 10.66 | 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
HPI192817 | R0.75 1.5 4 1.1 25 70 1.45 0.5° 3.1 2.53 25.18 | 26.03 | 26.94 | 27.92 -
HP192818 | 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 1.45 0.5° 3 1 2.16 30.18 | 31.20| 32.30| 3348 -
HP192820 | R0.75 4 1.1 1.45 1° 222 8.31 |30.26 | 31.33 | 32.48 =
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
Dgﬂsﬁgt?(lm Non-alloy steel Low alloy steel Higt:]gl{g)élegtggel, Stainless steel Grey cast iron N°dli"r|;r] cast  Malleable cast
VDI3323 1 2 3 4 5 6 7 8 9 0 M1 112 12 13 144 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
IS0 s |
Ut i Almiuncast  CoperaOype o NonMealc gt Resistant super Aloys 10wl Hardened e i, T

VDI3323 21 2 23 24 25 26 27 28 29 30 3 32 33 34 3 36 37 381 382 391 392 393 40 4

HRe 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 421-469 481-560 577654 670-739 400 550

Recommended © © © © © O ©
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PREMIUM SOLID CARBIDE END MILLS
for HIGH HARDENED STEEL

E L,
C-COATED SOLID CARBIDE END MILLS SERES
2 FLUTE BALL NOSE for RIB PROCESSING with TAPER NECK  puanswanc 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 pz]

~¢ D3 /R

=D [D1

-

R R C
Coating

L2

LL‘

L4

L3

Maximum reach length
according to draft angle

!nterference
Angle (°)

P.88-99
RO.05~R3  R3.5~R6 Unit : mm
Radiusoff Mill | Shank |Length Length Overall | Neck Neck |UnderNeck Maximum reach lengths
Ball Nose| Diameter|Diameter| of Cut | S€lOW Length Diameter| 12P€" | Parallel Jinterference according to draft angle
Shank Angle(’)| Length | Angle ()
R Dn D2 L1 Ds P La 0.5° 1° 1.5° 2° 3°
HP192020 | 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
HPI192822 | R1.0 2.0 4 1.5 12 60 1.95 1.5° 3.5 4.09 6.18 | 11.36|12.37|112.80|13.76
HPI92823 | R1.0 2.0 4 1.5 12 60 1.95 2° 3.5 417 529 | 743 |12.07 | 1248 | 13.41
HPI192824 | R1.0 2.0 4 1.5 16 60 1.95 | 0.5° 35 3.1 16.18|16.71|17.28 | 17.89 | 19.26
HPI192825 | 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
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° 35 333 529 | 743 | 13.86|16.48 17.74
HP192828 | R1.0 2.0 4 1.5 20 70 1.95 | 0.5° 35 2.57 20.18|20.85 | 21.57 | 22.34 -
HPI92829 | R1.0 2.0 4 1.5 20 70 1.95 1° 35 2.63 8.86 |20.27 12097 | 21.72| -
HPI92830 | R1.0 2.0 4 1.5 20 70 195 | 1.5° 35 2.70 6.18 | 11.36|20.37 | 21.10 | -
HPI192831 | R1.0 2.0 4 1.5 20 70 1.95 2° 3.5 2.77 5.29 | 7.43 | 13.86|20.48 =
HPI192832 | R1.0 2.0 4 1.5 25 70 1.95 | 0.5° 3.5 2.11 25.18|26.02 | 26.93 | 27.90 -
HPI192833 | R1.0 2.0 4 1.5 25 70 1.95 1° 3.5 2.17 8.86 | 25.27 | 26.15|27.09| -
HP192834 | R1.0 2.0 4 1.5 25 70 1.95 1.5° 3.5 2.23 6.18 | 11.36 | 25.37 | 26.29 -
HP192835 | R1.0 2.0 4 1.5 30 70 1.95 | 0.5° 3.5 1.79 30.18|31.20 | 32.29 = =
HPI192836 @ R1.0 2.0 4 1.5 30 70 1.95 1° 35 1.84 8.86 1 30.27 3133 | - -
HP192837 | 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 - - -
HP192839 | R1.0 2.0 4 1.5 50 920 1.95 | 0.5° 35 1.12 | 50.18 51.89| - - -
HPI192840 | R1.0 2.0 6 1.5 25 70 1.95 2° 3.5 3.98 529 | 743 | 13.86|25.48|27.47
HPI192841 | 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 -
HPI192845 | R1.0 6 1.95 1° 2.59 8.86 |40.27 |41.69 | 4322 | -
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
SO I M
Dg’gac'ﬂ@gt?(lm Non-alloy steel Low alloy steel Hi%f:]gl{g}é?gtielel, Stainless steel Grey castiron Nodlilrlg;cast Malleable cast
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 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
sl Aty Auipum gz, Cogrrd g o Non el et it Superloys 100 Fardenod st el e

VDI3323 21 2 23 24 25 26 27 28 29 30 3 32 33 34 3 36 37 381 382 391 392 393 40 4

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 1050Rm 421469 481560 577654 670-739 40 550

Recommended © © © © ©)] @] ©]
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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  pLan stanc 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)

~f

e _ /R

Dzl ﬁ‘T@/Im

LL‘

L4

L3

‘ L2

Maximum reach length
according to draft angle

Interfereng,
e
Angle ()

|
.@ : : a %
‘ Coating P.88-99
RO.05~R3  R3.5~R6 Unit : mm
Radiusof| Mill | Shank |Length Length Overall | Neck Neck - |UnderNeck Maximum reach lengths
Ball Nose| Diameter|Diameter| of Cut | S€lOW Length Diameter| 12P€" | Parallel interference according to draft angle
Shank Angle(’)| Length | Angle ()
R Dn D2 L1 Ls Ds P La 0.5° 1° 1.5° 2° 3°
HP192846 | R1.0 2.0 6 1.5 40 80 195 | 1.5° 35 2.66 6.18 | 11.36 | 40.37 |41.85| -
HPI92847 | R1.0 2.0 6 1.5 40 80 1.95 2° 3.5 2.74 529 | 743 |13.86 | 40.48 -
HPI192848 | R1.0 2.0 6 1.5 50 90 1.95 1° 3.5 2.14 8.86 |50.27 | 52.05|53.97 -
HP192849 | R1.0 2.0 6 1.5 50 920 1.95 | 1.5° 35 2.20 6.18 | 11.36 |50.37 | 52.22 | -
HPI192850 | R1.0 2.0 6 1.5 50 90 1.95 2° 3.5 2.27 5.29 | 743 | 13.86 | 50.48 -
HPI192030 | R1.5 3.0 6 2.5 15 70 2.85 0.5° 4.5 451 15.39|15.87 | 16.39| 16.95 | 18.21
HPI192851 | R1.5 3.0 6 2.5 15 70 2.85 1° 4.5 4.59 15.04 | 1551 |16.01 | 16.56 | 17.78
HP192852 | R1.5 3.0 6 2.5 15 70 2.85 1.5° 45 4.67 10.30 | 15.14 | 15.64 | 16.17 | 17.35
HPI192853 | R1.5 3.0 6 2.5 15 70 2.85 2° 45 4.76 836 | 11.79|15.26 | 15.77 | 16.93
HPI92854 | R1.5 3.0 6 2.5 20 70 2.85 | 0.5° 4.5 3.60 |20.39|21.05|21.75|22.51|24.22
HPI92855 | R1.5 3.0 6 2.5 20 70 2.85 1° 45 3.67 |16.09|20.51|21.19|21.93|23.59
HPI192856 | R1.5 3.0 6 2.5 20 70 2.85 1.5° 45 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° 4.5 3.84 8.36 | 11.79]20.08 | 20.77 | 22.33
HPI192858 | R1.5 3.0 6 2.5 25 70 2.85 | 0.5° 4.5 299 |25.39|26.22|27.12|28.08| -
HPI92859 | R1.5 3.0 6 2.5 25 70 2.85 1° 45 3.06 16.09 | 25.51 | 26.38 | 27.31 | 29.40
HPI92860 | R1.5 3.0 6 2.5 25 70 2.85 1.5° 45 3.14 10.30 | 19.09 | 25.64 | 26.54 | 28.57
HPI92861 | R1.5 3.0 6 2.5 30 70 2.85 | 0.5° 45 256 |30.39|31.40|3248|33.64| -
HPI192862 | R1.5 3.0 6 2.5 30 70 2.85 1° 4.5 2.63 16.09 | 30.51 | 31.56 | 32.68 -
HPI92863 | R1.5 3.0 6 2.5 30 70 2.85 1.5° 4.5 2.69 10.30 | 19.09 | 30.64 | 31.73 -
HP192864 | R1.5 3.0 6 25 30 70 2.85 2° 4.5 2.77 836 |11.79|22.08|30.77 | -
HPI192865 | R1.5 3.0 6 2.5 40 80 2.85 0.5° 4.5 1.99 40.39 | 41.75 | 43.20 - -
HPI192866 | R1.5 3.0 6 2.5 40 80 2.85 1° 4.5 2.04 16.09 | 40.51 | 41.92 | 43.43 -
HP192867 | R1.5 3.0 6 2.5 40 80 285 | 1.5° 45 210 |10.30|19.09|40.64|4210| -
HPI92868 | R1.5 3.0 6 2.5 50 90 2.85 | 0.5° 45 162 |50.39|52.09|53.92| - -
HPI192869 | R1.5 30 6 25 50 90 2.85 1° 45 1.67 16.09 | 50.51| 52.28 - -
HPI92870 | R1.5 6 285 | 1.5° 1.72  |10.30|19.09 | 50.64 | - -
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 \ *Shanlea >06:h5
© : Excellent O :Good
IS0 ] ]
Dgﬂsﬁgt?(lm Non-alloy steel Low alloy steel nggglig)élegt:};el, Stainless steel Grey cast iron N°dli"r|;r]°aSt Malleable 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 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
IS0 s |
- — . : =
pual Ay, Aumpumzs Copenicopertls Nen el ot Rosistat SuperAloys ot Fardenod st o ke
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 5660 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 577654 670-739 400 550
Recommended © © © © [©)] O ©
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PREMIUM SOLID CARBIDE END MILLS
for HIGH HARDENED STEEL

E L,
C-COATED SOLID CARBIDE END MILLS SERES
2 FLUTE BALL NOSE for RIB PROCESSING with TAPER NECK  puanswanc 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 pz]

~¢ D3 /R

=D [D1

-

R R C
Coating

L2

LL‘

L4

L3

Maximum reach length
according to draft angle

!nterference
Angle (°)

P.88-99
RO.05~R3  R3.5~R6 Unit : mm
Radiusoff Mill | Shank |Length Length Overall | Neck Neck |UnderNeck Maximum reach lengths
Ball Nose| Diameter|Diameter| of Cut | S€lOW Length |Diameter Taper | Parallel interference according to draft angle
Shank Angle(°) Length Angle (°)
R Dn D2 L1 Ls L2 Ds P 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 20 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 2.06 |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 74 150 475 1.5° 13 1.20 2541 | 48.31 - - -
HPI92701 | R2.5 5.0 8 10 920 140 | 4.85 1° 13 097 3209 - - - -
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 = =
HPI192705 | R3.0 6.0 8 12 40 920 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 3559 51.14 - - -
HPI192708 | R3.0 6.0 8 12 120 200 585 | 0.5° 15 0.49 = = = = =
HPI192709 | R3.0 6.0 10 12 30 80 5.85 3° 15 3.60 | 19.11)23.14|29.84 | 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 - -
HPI92712 | R3.0 6.0 10 12 70 120 5.85 1° 15 1.61 35.59| 71.14| 73.60 - -
HPI192713 | R3.0 6.0 10 12 80 130 5.85 1° 15 1.42 35.59| 81.14 - - -
HPI192714 | R3.0 6.0 10 12 96 200 5.75 1.5° 15 1.23 28.16| 53.31 = = =
HPI192715 | R3.0 6.0 10 12 120 200 5.85 1° 15 0.97 35.59 - - - -
HPI92070 | R3.5 7.0 10 14 40 90 6.70 3° 17 225 | 23.13]28.03|36.20| 4094, -
HPI192875 | R3.5 7 0 10 14 45 95 6.70 1° 17 1.87 45.09| 46.54 | 48.09 - -
HP192876 | R3.5 110 | 6.70 | 1.5° 147 3234 60.04| - - -
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
Dg’gac'ﬂ@gt?(lm Non-alloy steel Low alloy steel Hi%f:]gl{g}é?gtielel, Stainless steel Grey castiron NOdli’rlg; cast Malleable cast
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 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
sl Aty Auipum gz, Cogrrd g o Non el et it Superloys 100 Fardenod st el 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 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 1050Rm 421469 481560 577654 670-739 40 550

Recommended © © © © ©)] @] ©]
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C-COATED SOLID CARBIDE END MILLS

for HIGH HARDENED STEEL

PREMIUM SOLID CARBIDE END MILLS L '

SERIES

2 FLUTE BALL NOSE for RIB PROCESSING with TAPER NECK rswon [EETE

» 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

Dzl ‘ %‘Tﬁ/Im

L4

!nterference

L3 Angle (°)

L2

Maximum reach length
according to draft angle

.@ R R a |
‘ Coating P.88-99

R0.05~R3  R3.5~R6

Unit : mm
Radiusof| Mill | Shank |Length t=nmth Overall | Neck Neck Maximum reach lengths
Ball Nose| Diameter|Diameter| of Cut | S€lOW Length |Diameter Taper | Parallel interference according to draft angle
Shank Angle(°) Length Angle (°)
R D1 D2 L Ls L2 Ds & 0.5° 1° 1.5° 2° 3°
HPI192080 | R4.0 8.0 10 14 35 95 7.70 3° 17 180 23.03|27.7835.08| - -
HPI92877 | R4.0 8.0 10 14 50 110 | 7.70 1° 17 119 4718|5150 - - -
HPI192878 | R4.0 8.0 10 14 50 110 | 770 | 1.5° 17 122 |32.09|5035| - - -
HPI192879 | R4.0 8.0 10 14 55 115 | 7.70 1° 17 1.08 |47.18|56.50| - - -
HPI192880 | R4.0 8.0 10 14 60 120 | 7.70 1° 17 1.00 4718 - - - -
HPI192881 | R4.0 8.0 10 14 70 130 | 7.70 1° 17 086 [47.18| - - - -
HPI192882 | R4.0 8.0 10 14 120 | 200 | 7.70 | 0.5° 17 0.49 - - - - -
HPI92883 | R4.0 8.0 12 14 80 140 | 7.70 1° 17 143 |47.18|81.50| - - -
HPI192884 | R4.0 8.0 12 14 98 200 | 7.70 | 1.5° 17 122 |32.09|60.17| - - -
HP192885 | R4.0 8.0 12 14 120 | 200 | 7.70 1° 17 098 [47.18| - - - -
HPI92100 | R5.0 10.0 12 18 35 105 | 9.70 3° 21 1.82 |27.63|33.28/ 3583 - -
HPI192886 | R5.0 10.0 12 18 55 125 | 9.70 | 1.5° 21 112 | 3759|5553 | - - -
HPI192887 | R5.0 10.0 12 18 60 130 | 9.70 1° 21 1.01 5418 61.71 - - -
HP192888 | R5.0 10.0 12 18 65 135 | 9.70 1° 21 093 |54.18 - - - -
HPI92889 @ R5.0 10.0 12 18 75 140 | 9.70 1° 21 0.81 5418 | - - - -
HPI92890 @ R5.0 10.0 12 18 86 200 | 9.70 1° 21 0.71 5418| - - - -
HPI192891 | R5.0 10.0 12 18 120 | 200 | 9.70 | 0.5° 21 0.49 - - - - -
HPI92892 | R5.0 10.0 16 18 120 | 200 | 9.70 | 1.5° 21 147 3759|7017, - - -
HPI92120 | R6.0 12.0 16 22 60 140 | 11.70 3° 25 2.08 |32.23)/38.78|49.69|60.86 -
HPI192893 | R6.0 12.0 16 22 80 160 | 11.70 | 1.5° 25 149 | 43.09| 80.01 - - -
HPI192894 @ R6.0 12.0 16 22 106 | 200 | 11.70 [ 1.5° 25 1.14 |43.09/80.17, - - -
HPI192895 | R6.0 12.0 16 22 120 | 200 | 11.70 1° 25 099 |61.18| - - - -
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 \ *Shanlea >@6: h5
© : Excellent O :Good
IS0 ] M
D’a\eﬂsﬁgt?(lm Non-alloy steel Low alloy steel Hgt:]gl{g)élegt:};el, Stainless steel Grey cast iron N°dli’r|grr] cast Malleiarg:]e cast
VDI3323 1 2 3 4 5 6 7 8 9 10 11 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
1SO s |
g — . ; T
s Aty Auipumas. - Cogrrd g o Non el et it Superloys 1100 Hardened e 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 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 1050Rm 421469 481-560 577-654 670-739 400 550
Recommended © © © © © O ©
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Y/ orvichmamoeneostee.
for HIGH HARDENED STEEL

C-COATED SOLID CARBIDE END MILLS SeRIES
2 FLUTE BALL NOSE with NECK UL HPK10 |

» 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 — e I
o | R —— ﬁ ‘ ] LsLi'

|
.@ R R a
‘ Coating P.88-99

RO.5~R3  R3.5~R125 Unit : mm

Radius of : ill §hank Length Ii;e'}gw Overall ‘Neck 'II'\la t:)cekr Ug: f;”:fk Interference Maximpm reach lengths
Ball Nose [Diameter|Diameter| of Cut Shank Length |Diameter Angle(?| Length | Angle () according to draft angle
R D1 D2 L2 4 0.5° 1" 15 2 3

L1 L3 D3 0° L

0

Interferenc,
e
Angle )

@
(B>
|
Maximum reach length
according to draft angle

HPK10010 | RO.5 1.0 4 1 25 45 0.95 [10.38| 2.78 2.93 3.10 | 3.29 | 3.76 | 0.53 | 0.56
HPK10015 | R0.75 1.5 4 1.5 3.75 45 145 | 8.36 3.97 4.11 426 | 442 | 478 | 0.76 | 0.81
HPK10020 | R1.0 2.0 6 2 5 45 1.95 | 9.05 5.26 5.45 564 | 586 | 6.33 | 1.00 | 1.08
HPK10025 | R1.25 2.5 6 2.5 6.25 45 24 7.69 6.65 6.89 7.13 | 740 | 8.00 | 1.03 | 1.58
HPK10030 | R1.5 3.0 6 3 7.5 45 2.85 | 6.40 8.04 8.32 8.62 | 895 | 967 | 1.73 | 1.86
HPK10035 | R1.75 3.5 6 3.5 8.75 45 3.35 | 5.22 9.33 9.66 10.0110.38 | 11.23 | 1.69 | 1.82
HPK10040 | R2.0 4.0 6 4 10 45 385 | 4.08 | 10.63 11.00 [11.39|11.82/12.78| 1.64 | 1.77
HPK10050 | R2.5 5.0 6 5 12.5 50 485 | 1.96 | 13.21 13.67 |14.16 = = 1.60 | 1.72
HPK10060 R3.0 6.0 6 6 15 50 5.85 | 0.00 - - - - - 229 | 246
HPK10080 | R4.0 8.0 8 8 20 60 7.7 0.00 = = = = = 223 | 240
HPK10100 | R5.0 10.0 10 1 25 70 9.7 0.00 - - - - - 2.16 | 2.33
HPK10120  R6.0 12.0 12 12 30 75 11.7 | 0.00 - - - - - 2.10 | 2.26
HPK10140 | R7.0 14.0 14 14 28 110 13.7 | 0.00 - - - - - 1.71 | 3.3
HPK10160 | R8.0 16.0 16 16 32 140 15.7 | 0.00 = = = = = 0.80 | 1.15
HPK10180 | R9.0 18.0 18 18 36 140 17.7 | 0.00 - - - - - 1.71 | 513
HPK10200 R10.0 | 20.0 20 20 40 160 19.7 | 0.00 = = = = = 0.80 | 1.15
HPK10250 | R12.5 | 25.0 25 25 50 180 24.7 | 0.00 - - - - - 229 | 246
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 | *ShankDia.>g6:h5
© : Excellent O:Good
150 M
D’z\eds%egt?(lm Non-alloy steel Low alloy steel ngfslgltl%legt:g?el, Stainless steel Grey cast iron N°dli‘r|gr cast Malleiz:(t::? cast
VDI3323 1 2 3 4 5 6 7 8 9 10 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 O O
SO I —
Decomgton wiotg iy aloysa " X ranso Breeey”™ "Wiatorale . Heat Resistant SuperAloys  TRL" Hardened steel Contron Gt
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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WG g
for HIGH HARDENED STEEL / -

C-COATED SOLID CARBIDE END MILLS SERIES
2 FLUTE BALL NOSE auta HPI9O |

» 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 o R
'{ gﬁ}

|
I
L2

.@ : : a
‘ Coating P100-101

R0.05~R3  R3.5~R10.0 NEW SIZE) Unit: mm
m
HPI90001 R0.05 0.1 4 0.1 50
HPI900015 R0.075 0.15 4 0.15 50
HPI190002 RO.1 0.2 4 0.2 50
HPI90003 R0.15 0.3 4 0.3 50
HPI190004 R0.2 0.4 4 0.6 50
* HP190902 R0.2 0.4 6 0.4 50
HPI90005 R0.25 0.5 4 0.8 50
+ HPI90903 R0.25 0.5 6 0.5 50
HPI190006 RO.3 0.6 4 0.9 50
+ HP190904 R0.3 0.6 6 0.6 50
HPI190008 R0.4 0.8 4 1.2 50
* HPI90905 R0.4 0.8 6 0.8 50
HPI90010 RO.5 1.0 4 1.5 50
* HPI90906 R0.5 1.0 6 1 50
* HPI90012 R0.6 1.2 6 1.2 50
HPI90015 R0.75 1.5 4 2.3 50
* HP190907 R0.75 1.5 6 1.5 50
HP190020 R1.0 2.0 4 3 60
* HPI90908 R1.0 2.0 6 2 50
HPI190025 R1.25 2.5 6 3.8 60
HPI190030 R1.5 3.0 6 5 60
HPI90040 R2.0 4.0 4 6 70
HPI90901 R2.0 4.0 6 6 70
HPI90050 R2.5 5.0 6 8 70
HPI190060 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
HPI190200 R10.0 20.0 30 160
ERr N
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
1SO [ M
D’éﬂsﬁgt?(lm Non-alloy steel Low alloy steel Higt:]gl{g}élegtg}gel, Stainless steel Grey cast iron N°dli’r|grr] cast Malle?rg:]e cast
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 @) ©) ©)
el N /s |
o Auniuy Ay, CopraCpetos Neo e g st sparalors TG aersosea Gt
VDI3323 21 22 23 24 25 26 27 28 29 30 31 32 58] 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 © © © © © O ©
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Y/ orvichmamoeneostee.
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)

R
[r— —— 7. : /R DzT l J Dsm/]_:m
! L1

L2

Interferenc,
e
Angle (°)

Maximum reach length
according to draft angle

R R C

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
HPK45901 | R0.05 0.1
HPK45902 | R0.05 0.1
HPK450015 | R0.075 0.15
HPK45903 | R0.075 0.15
HPK45904 | R0.075 0.15

0.07 0.2 45 0.085 14.66 025 | 026 | 0.28 | 0.29 | 0.32
0.07 0.3 45 0.085 14.47 036 | 037 | 039 | 041 | 0.47
0.07 0.5 45 0.085 14.11 0.57 | 060 | 063 | 0.66 | 0.75
0.1 0.3 45 0.135 14.51 036 | 037 | 039 | 041 | 046
0.1 0.5 45 0.135 14.15 0.57 | 059 | 062 | 066 | 0.74
0.1 1 45 0.135 13.31 1.09 | 115 | 1.21 | 128 | 1.45

HPK45002 | RO.1 0.2 0.15 0.3 45 0.17 14.50 040 | 042 | 043 | 046 | 051
HPK45905 | RO.1 0.2 0.15 0.5 45 0.17 14.13 0.61 | 064 | 067 | 0.70 | 0.79
HPK45906 | RO.1 0.2 0.15 0.75 45 0.17 13.70 087 | 092 | 096 | 1.02 | 1.15
HPK45907 | RO.1 0.2 0.15 1 45 0.17 13.29 1.14 | 119 | 126 | 133 | 1.50
HPK45908 | RO.1 0.2 0.15 1 50 0.17 13.29 114 | 119 | 1.26 | 133 | 1.50
HPK45909 | RO.1 0.2 0.15 1.25 45 0.17 12.90 140 | 147 | 155 | 164 | 1.86
HPK45910 | RO.1 0.2 0.15 1.5 45 0.17 12.53 166 | 1.75 | 1.84 | 195 | 221
HPK45911 | RO.1 0.2 0.15 1.75 45 0.17 12.19 193 | 203 | 214 | 226 | 257
HPK45912 | RO.1 0.2 0.15 2 45 0.17 11.86 219 | 230 | 243 | 258 | 292
HPK45913 | RO.1 0.2 0.15 25 45 0.17 11.26 271 | 286 | 3.02 | 3.20 | 3.64
HPK45914 | RO.1 0.2 0.15 3 45 0.17 10.71 324 | 341 | 3,61 | 3.82 | 435
HPK45915 | RO.1 0.2 0.2 0.5 35 0.17 14.13 061 | 064 | 067 | 0.70 | 0.79
HPK45916 | RO.1 0.2 0.2 0.5 50 0.17 14.13 061 | 064 | 067 | 0.70 | 0.79
HPK45917 | RO.1 0.2 0.2 0.5 50 0.17 14.42 061 | 064 | 067 | 0.70 | 0.79

HPK45003 | RO.15 0.3
HPK45918 | R0.15 0.3
HPK45919 | R0.15 0.3
HPK45920 | R0.15 0.3
HPK45921 | R0.15 0 3
HPK45922 | R0.15

0.2 0.5 45 0.27 14.20 061 | 063 | 066 | 0.69 | 0.77
0.2 0.6 45 0.27 14.02 071 | 074 | 0.78 | 0.82 | 091
0.2 0.75 45 0.27 13.75 087 | 091 | 095 | 1.00 | 1.12
0.2 1 45 0.27 13.33 113 | 119 | 125 | 132 | 148
O 2 1 25 45 0.27 12.93 140 | 147 | 154 | 163 | 1.84
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

A DA DdDdbdOoODDDDDDEDDDEDEDEDMDMDMDMDMDMDDDDSS

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
150 [ ————— M
Material v High alloyed steel, . . Nodular cast ~Malleable cast
Description Non-alloy steel Low alloy steel and tool steel 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 ©
I1SO
Material ~ Aluminum-  Aluminum-cast, rand Aloys Non Metallic - Titanium Chiled  Hardened
Description wrought alloy alloyed ronze / Brass) Materials Heat Resistant Super Alloys Alloys Hardened steel Castlron  Castlron
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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WG g
for HIGH HARDENED STEEL / L

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)

R
e e
| L1

Interferenc,
e
Angle (°)

Maximum reach length
according to draft angle

R R C

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

Radiusof |  Mill Shank | Length Ihee':gw Overall | Neck Maximum reach lengths
BallNose [Diameter|Diameter| of Cut Length |Diameter|Interference according to draft angle
Shank Ang|e °)
R D1 D2 L Ls L2 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 25 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 | 3,60 | 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 03 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 | 1.74 | 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 | 4.31
HPK45937 | R0.2 0.4 4 0.3 35 45 0.37 10.13 3.76 | 396 | 4.18 | 442 | 5.02
HPK45938 | R0.2 0.4 4 03 4 45 0.37 9.66 429 | 451 | 476 | 5.04 | 573
HPK45939 | R0.2 0.4 4 0.3 4.5 45 0.37 9.23 481 | 5.07 | 535 | 5,67 | 6.44
HPK45940 | RO.2 0.4 4 0.3 5 45 0.37 8.84 534 | 562 | 594 | 629 | 7.15
HPK45941 | R0.2 0.4 4 0.3 6 45 0.37 8.15 639 | 673 | 711 | 754 | 857
HPK45942 | R0.2 0.4 4 04 1 35 0.37 13.37 113 | 118 | 1.24 | 130 | 146
HPK45943 | R0.2 0.4 4 0.4 1 50 0.37 13.37 113 | 118 | 124 | 130 | 146
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 04 6 0.4 1 50 037 13.91 113 | 118 | 1.24 | 130 | 146
HPK45005 | R0.25 4 0.35 1 0.45 13.35 119 | 124 | 130 | 136 | 1.52

Radius Mill Dia. Shank Dia. NEXT PAGE b
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
IS0 [ ——— ™M
Material v High alloyed steel, . . Nodular cast Malleable cast
Description Non-alloy steel Low alloy steel and tool steel Stainless steel Grey cast iron i 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 125 190 250 270 300 180 275 300 350 200 325 409 200 240 180 180 260 160 250 130 230
Recommended O O © O ©
o N ]/ s |
Material ~ Aluminum-  Aluminum-cast, rand rAloys Non Metallic - Titanium Chiled  Hardened
Description wrought alloy alloyed ronze / Brass) Materials Heat Resistant Super Alloys Alloys Hardened steel Castlron  Castlron
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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Y/ orvichmamoeneostee.
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)

R
[r— —— 7. : /R DzT l J Dsm/]_:m
! L1

L2

Interferenc,
e
Angle (°)

Maximum reach length
according to draft angle

R R C

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

0.35 15 45 0.45 12.53 171 | 179 | 1.88 | 199 | 2.23

HPK45948 | R0.25 0.5 0.35 2 45 0.45 11.80 224 | 235 | 247 | 261 | 294
HPK45949 | R0.25 0.5 0.35 25 45 0.45 11.16 277 | 290 | 3.06 | 3.23 | 3.65
HPK45950 | R0.25 0.5 0.35 3 45 0.45 10.57 329 | 346 | 3,65 | 3.86 | 436
HPK45951 | R0.25 0.5 0.35 35 45 0.45 10.05 382 | 401 | 423 | 448 | 5.08
HPK45952 | R0.25 0.5 0.35 4 45 0.45 9.57 434 | 457 | 482 | 510 | 579
HPK45953 | R0.25 0.5 0.35 4.5 45 0.45 9.14 487 | 512 | 541 | 573 | 6.50
HPK45954 | R0.25 0.5 0.35 5 45 0.45 8.75 540 | 568 | 599 | 635 | 7.21
HPK45955 | R0.25 0.5 0.35 55 45 0.45 8.38 592 | 6.23 | 658 | 697 | 7.92
HPK45956 | R0.25 0.5 0.35 6 45 0.45 8.05 645 | 6.79 | 717 | 7.60 | 8.63
HPK45957 | R0.25 0.5 0.35 8 45 0.45 6.94 855 | 9.01 | 952 | 10.09 | 11.43
HPK45958 | R0.25 0.5 0.35 10 45 0.45 6.10 1066 | 11.23 | 11.87 | 12.58 | 13.76

HPK45959 | R0.25 0.5
HPK45960 | R0.25 0.5

0.5 1.25 50 0.45 12.93 145 | 152 | 159 | 167 | 1.87
0.5 1.25 50 0.45 13.61 145 | 152 | 159 | 167 | 1.87

A DAL

HPK45006 | RO.3 0.6 0.45 1 45 0.55 13.40 119 | 123 | 129 | 135 | 150
HPK45961 | RO.3 0.6 0.45 1.5 45 0.55 12.55 1.71 | 1.79 | 188 | 197 | 221
HPK45962 | R0.3 0.6 0.45 2 45 0.55 11.80 224 | 234 | 246 | 260 | 292
HPK45963 | R0.3 0.6 0.45 25 45 0.55 11.13 276 | 290 | 3.05 | 3.22 | 3.63
HPK45964 | RO.3 0.6 0.45 3 45 0.55 10.54 329 | 345 | 364 | 384 | 434
HPK45965 | R0.3 0.6 0.45 35 45 0.55 10.00 3.82 | 401 | 422 | 447 | 5.06
HPK45966 | R0.3 0.6 0.45 4 45 0.55 9.52 434 | 456 | 481 | 509 | 577
HPK45967 | R0.3 0.6 0.45 4.5 45 0.55 9.08 487 | 512 | 540 | 571 | 648
HPK45968 | R0.3 0.6 0.45 5 45 0.55 8.68 539 | 567 | 599 | 634 | 7.19
HPK45969 | R0.3 0.6 0.45 55 45 0.55 8.31 592 | 623 | 6,57 | 696 | 7.90
HPK45970 | R0.3 0 6 0.45 6 45 0.55 797 645 | 6.78 | 7.16 | 7.58 | 8.61
HPK45971 | R0.3 0.45 0.55 7.37 750 | 7.89 | 834 | 883 | 10.04

Radius Mill Dia. Shank Dia. NEXT PAGE b
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
150 [ ————— M
Material v High alloyed steel, . . Nodular cast ~Malleable cast
Description Non-alloy steel Low alloy steel and tool steel 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 ©
I1SO
Material ~ Aluminum-  Aluminum-cast, rand Aloys Non Metallic - Titanium Chiled  Hardened
Description wrought alloy alloyed ronze / Brass) Materials Heat Resistant Super Alloys Alloys Hardened steel Castlron  Castlron
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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WG g
for HIGH HARDENED STEEL / L

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)

R
e e
| L1

Interferenc,
e
Angle (°)

Maximum reach length
according to draft angle

R R C

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

Radiusof |  Mill Shank | Length Ihee':gw Overall | Neck Maximum reach lengths
BallNose [Diameter|Diameter| of Cut Length |Diameter|Interference according to draft angle
Shank Ang|e °)
R D1 D2 L Ls L2 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 1.5 50 0.55 13.36 1.71 | 179 | 1.88 | 1.97 | 2.21
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 | 9.50 | 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 | 3.82 | 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 | 7.56 | 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 | 1005 | 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 O 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 b
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
IS0 [ ——— ™M
Material v High alloyed steel, . . Nodular cast Malleable cast
Description Non-alloy steel Low alloy steel and tool steel Stainless steel Grey cast iron i 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 125 190 250 270 300 180 275 300 350 200 325 409 200 240 180 180 260 160 250 130 230
Recommended O O © O ©
o N ]/ s |
Material ~ Aluminum-  Aluminum-cast, rand rAloys Non Metallic - Titanium Chiled  Hardened
Description wrought alloy alloyed ronze / Brass) Materials Heat Resistant Super Alloys Alloys Hardened steel Castlron  Castlron
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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Y/ orvichmamoeneostee.
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)

R
[r— —— 7. : /R DzT l J Dsm/]_:m
! L1

L2

Interferenc,
e
Angle (°)

Maximum reach length
according to draft angle

R R C

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 | 2.86
HPK45997 | R0.45 0.9 4 0.65 4 45 0.85 9.34 433 | 455 | 479 | 5.05 | 5.70
HPK45998 | R0.45 0.9 4 0.65 6 45 0.85 7.72 644 | 6.77 | 713 | 755 | 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 | R0.5 1.0 4 0.75 2.5 45 0.95 11.04 275 | 2.88 | 3.02 | 3.17 | 355
HPK45802 | R0.5 1.0 4 0.75 3 45 0.95 10.38 328 | 343 | 360 | 3.79 | 4.26
HPK45803 | R0.5 1.0 4 0.75 4 45 0.95 9.27 433 | 454 | 478 | 5.04 | 5.68
HPK45804 @ R0.5 1.0 4 0.75 5 45 0.95 8.37 538 | 565 | 595 | 629 | 7.10
HPK45805 | R0O.5 1.0 4 0.75 6 45 0.95 7.63 644 | 6.76 | 713 | 7.54 | 853
HPK45806 @ R0.5 1.0 4 0.75 7 45 0.95 7.01 749 | 787 | 830 | 878 | 9.93
HPK45807 | R0.5 1.0 4 0.75 8 45 0.95 6.49 854 | 898 | 947 | 10.03 | 11.10
HPK45808 | R0O.5 1.0 4 0.75 9 45 0.95 6.03 9.59 | 10.09 | 10.65 | 11.28 | 12.26
HPK45809 | R0.5 1.0 4 0.75 10 45 0.95 5.64 10.64 | 11.20 | 11.82 | 12.52 | 1343
HPK45810 | R0.5 1.0 4 0.75 12 45 0.95 4.99 12.75 | 13.42 | 1417 | 1496 | 15.77
HPK45811 | R0O.5 1.0 4 0.75 13 45 0.95 4.71 13.80 | 14.53 | 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 | R0.5 1.0 4 0.75 16 50 0.95 4.05 16.96 | 17.86 | 18.87 | 19.38 | 20.44
HPK45814 | R0O.5 1.0 4 0.75 18 55 0.95 3.70 19.06 | 20.08 | 21.05 | 21.59 | 22.78
HPK45815 | R0.5 1.0 4 0.75 20 55 0.95 341 21.16 | 22.30 | 23.20 | 23.81 | 25.11
HPK45816 | R0.5 1.0 4 1 2.5 40 0.95 11.04 275 | 2.88 | 3.02 | 3.17 | 355
HPK45817 | R0.5 1.0 4 1 2.5 50 0.95 11.04 275 | 2.88 | 3.02 | 3.17 | 355
HPK45818 | RO.5 1.0 6 0.75 3 50 0.95 11.84 328 | 343 | 360 | 379 | 426
HPK45819 | R0.5 1 0 6 0.75 4 50 0.95 10.95 433 | 454 | 478 | 5.04 | 5.68
HPK45820 | R0.5 6 0.75 0.95 10.18 538 | 565 | 595 | 629 | 7.10
Radius Mill Dia. Shank Dia. NEXT PAGE
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
150 | ]
Dg’gac'ﬂ@gt?(lm Non-alloy steel Low alloy steel ngggligsé?gtielel, Stainless steel Grey castiron NOdli’rIgr sl
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 ©
ISO
ol Aurinu, - Aunfuncast,  Copprarppril Noy et ot ResisntSuperaloys | T Hordened s Z [
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 481560 577-654 670-739 400 550
Recommended © © © ©
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WG g
for HIGH HARDENED STEEL / L

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)

R
e e
| L1

Interferenc,
e
Angle (°)

Maximum reach length
according to draft angle

R R C

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

Radiusof |  Mill Shank | Length Ihee':gw Overall | Neck Maximum reach lengths
BallNose [Diameter|Diameter| of Cut Length |Diameter|Interference according to draft angle
Shank Ang|e °)
R D1 D2 L Ls L2 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 | 878 | 9.95
HPK45823 | R0.5 1.0 6 0.75 8 50 0.95 8.40 854 | 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 | 2592 | 27.11 | 28.60
HPK45826 @ R0.5 1.0 6 1 2.5 50 0.95 12.34 275 | 2.88 | 3.02 | 3.17 | 3.55
HPK45012 | R0.6 1.2 4 0.9 24 45 1.15 11.13 256 | 263 | 270 | 278 | 295
HPK45827 | R0.6 1.2 4 0.9 4 45 1.15 9.12 4.21 434 | 447 | 462 | 494
HPK45828 | R0.6 1.2 4 0.9 6 45 1.15 7.44 6.28 | 648 | 6.69 | 6.92 743
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 1.15 543 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 | 1842 | 19.86
HPK45834 | R0.6 1.2 4 1.2 3 40 1.15 10.28 3.18 | 327 | 336 | 347 | 3.70
HPK45014 | R0.7 1.4 4 1 8 45 1.35 6.06 8.34 | 861 8.89 | 9.20 | 9.89
HPK45835 | R0.7 1.4 4 1 12 50 1.35 4.58 1248 | 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 | 1840 | 19.84
HPK45015 | R0.75 1.5 4 1.1 3 45 1.45 10.11 3.17 | 3.26 | 3.35 344 | 3.66
HPK45837 | R0.75 1.5 4 1.1 4 45 1.45 8.87 4.21 433 | 446 | 459 | 4.91
HPK45838 | R0.75 1.5 4 1.1 6 45 1.45 7.12 6.27 | 647 | 667 | 689 | 7.39
HPK45839 | R0.75 1.5 4 1.1 8 45 1.45 5.94 8.34 | 8.61 8.89 | 9.19 | 9.88
HPK45840 | R0.75 1.5 4 1.1 10 45 1.45 5.10 1041 | 10.74 | 11.11 | 1149 | 12.37
HPK45841 | R0.75 1.5 4 1.1 12 45 1.45 4.46 1248 | 12.88 | 13.32 | 13.79 | 14.85
HPK45842 | R0.75 1 5 4 1 1 14 50 1.45 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 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
150 | ]
D’a\eﬂsﬁgt?(lm Non-alloy steel Low alloy steel Hgt:]gl{g)élegt:};el, Stainless steel Grey cast iron NOdli’rI(")’r cast Malleiarg:]e cast
VDI3323 1 2 3 4 5 6 7 8 9 10 M1 12 12 13 1441 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 ©
EEE N e ) s
- — : : Titani
pual Ay, Aumpumzs Copenicopertls Nen el ot Rosistat SuperAloys ot Hardenod o o ke
VDI3323 21 22 23 24 25 26 27 28 29 30 31 32 58] 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 481560 577-654 670-739 400 550
Recommended © © © ©
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Y/ orvichmamoeneostee.
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)

R
[r— —— 7. : /R DzT l J Dsm/]_:m
! L1

L2

Interferenc,
e
Angle (°)

Maximum reach length
according to draft angle

R R C

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 4.00 | 41 423 | 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 | 667 | 6.89 | 7.39
HPK45851 | R0.75 1.5 6 1.1 8 50 1.45 8.13 8.34 | 8.61 8.89 | 9.19 | 9.88
HPK45852 | R0.75 1.5 6 1.5 3.8 50 1.45 11.03 400 | 4N 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 4.35 1247 | 12.88 | 13.32 | 13.79 | 14.84
HPK45854 | R0.8 1.6 4 1.2 16 50 1.55 3.47 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 1.5 3 45 1.95 9.74 3.16 | 324 | 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 | 664 | 686 | 7.33
HPK45858 | R1.0 2.0 4 1.5 8 45 1.95 5.28 833 | 859 | 886 | 9.16 | 9.82
HPK45859 | R1.0 2.0 4 1.5 10 45 1.95 4.46 10.40 | 10.73 | 11.08 | 1146 | 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 1.5 13 45 1.95 3.62 13.50 | 13.94 | 1440 | 1491 | 16.03
HPK45862 | R1.0 2.0 4 1.5 14 50 1.95 340 14.53 | 15.01 | 15.51 | 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 1.5 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 2590 | 26.77 | 27.70 | 28.70 =
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

150 [ ————— M
D’e\zAsactf%t?(lm Non-alloy steel Low alloy steel ngggligsé?gtielel, Stainless steel Grey castiron NOdli’rIgr cast Malleable cast
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 ©
I1SO
Material ~ Aluminum-  Aluminum-cast, rand ‘Alloys Non Metallic " Titanium Chiled  Hardened
Description wrought alloy alloyed ronze / rass)‘oys Materials Heat Resistant Super Alloys Alloys Hardened steel Castlron  Castlron
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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WG g
for HIGH HARDENED STEEL / L

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)

R
e e
| L1

Interferenc,
e
Angle (°)

Maximum reach length
according to draft angle

R R C

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

Radiusof |  Mill Shank | Length Ihee':gw Overall | Neck Maximum reach lengths
BallNose [Diameter|Diameter| of Cut Length |Diameter|Interference according to draft angle
Shank Ang|e °)
R D1 D2 L Ls L2 Ds 0.5° 1° 1.5° 2° 3°

HPK45868 | R1.0 2.0 4 15 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 | 37.47 | 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 | 431 | 443 | 456 | 485
HPK45874 | R1.0 2.0 6 1.5 6 50 1.95 9.05 6.26 | 645 | 6.64 | 686 | 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 25.90 | 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 25 4 23 6 45 24 5.54 635 | 653 | 672 | 693 | 7.39
HPK45880 | R1.25 25 4 23 8 45 24 441 842 | 867 | 894 | 923 | 9.87
HPK45881 | R1.25 2.5 4 23 10 45 24 3.66 10.49 | 10.81 | 11.15 | 11.53 | 12.36
HPK45882 | R1.25 25 4 23 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 23 25 65 24 1.61 25.99 | 26.85 | 27.78 = =
HPK45885 | R1.25 25 4 23 30 70 24 1.35 31.16 | 32.20 - - -
HPK45886 | R1.25 2.5 4 2.3 35 70 24 1.17 36.33 | 37.55 = = =
HPK45030 | R1.5 3.0 4 3 8 40 2.85 3.31 851 | 875 | 9.01 | 930 | 993
HPK45887 | R1.5 3.0 6 25 6 60 2.85 8.22 644 | 661 | 6.80 | 7.00 | 7.44
HPK45888 | R1.5 3.0 6 2.5 8 60 2.85 6.91 851 | 875 | 9.01 | 930 | 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 12 60 2.85 523 12.64 | 13.03 | 1345 | 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 b
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
IS0 [ ——— ™M
Material v High alloyed steel, . . Nodular cast Malleable cast
Description Non-alloy steel Low alloy steel and tool steel Stainless steel Grey cast iron i 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 125 190 250 270 300 180 275 300 350 200 325 409 200 240 180 180 260 160 250 130 230
Recommended O O © O ©
o N ]/ s |
Material ~ Aluminum-  Aluminum-cast, rand rAloys Non Metallic - Titanium Chiled  Hardened
Description wrought alloy alloyed ronze / Brass) Materials Heat Resistant Super Alloys Alloys Hardened steel Castlron  Castlron
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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PREMIUM SOLID CARBIDE END MILLS
for HIGH HARDENED STEEL

7o

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

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)

I

R R C
Coating

o

L2

D3

R
~
> o

P.102-103

Maximum reach length
according to draft angle

Interferenc,
e
Angle (°)

R0.05~R3

Unit : mm
Length .
Radiusof |  Mill ank | Length Overall | Neck Maximum reach lengths
BallNose [Diameter|Diameter| of Cut Length |Diameter|Interference according to draft angle
Sha k Angle (°)
Ls L2 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
HPK45893 | R1.5 3.0 6 2.5 20 65 2.85 3.52 20.91 | 21.59 | 22.31 | 23.09 | 24.85
HPK45894 | R1.5 3.0 6 2.5 25 65 2.85 2.92 26.08 | 26.94 | 27.86 | 28.84 -
HPK45895 | R1.5 3.0 6 2.5 30 70 2.85 2.50 31.25 | 32.29 | 33.40 | 34.59 -
HPK45896 | R1.5 3.0 6 2.5 35 80 2.85 2.18 36.42 | 37.63 | 38.94 | 40.34 -
HPK45897 | R1.5 3.0 6 2.5 40 90 2.85 1.94 41.59 | 42.98 | 44.48 - -
HPK45898 | R1.5 3.0 6 3 8 60 2.85 6.91 8.51 8.75 | 9.01 9.30 | 9.93
HPK45035 | R1.75 3.5 6 2.8 15 60 1.25 3.24 19.79 | 20.41 | 21.09 | 21.81 | 23.44
HPK45899 | R1.75 3.5 6 2.8 20 65 3.35 3.08 20.90 | 21.57 | 22.29 | 23.06 | 24.79
HPK45701 | R1.75 3.5 6 2.8 25 65 3.35 2.54 26.07 | 26.92 | 27.83 | 28.81 -
HPK45702 | R1.75 3.5 6 2.8 30 70 3.35 2.16 31.24 | 32.27 | 33.37 | 3456 -
HPK45703 | R1.75 3.5 6 2.8 35 80 3.35 1.87 36.41 | 37.62 | 38.91 - -
HPK45704 | R1.75 3.5 6 2.8 40 90 3.35 1.66 41.58 | 42.96 | 44.45 - -
HPK45705 | R1.75 3.5 6 2.8 45 20 3.35 1.49 46.75 | 48.31 - - -
HPK45040 | R2.0 4.0 4 3 8 65 3.85 0.00 - - - - -
HPK45706 | R2.0 4.0 6 3 8 65 3.85 5.70 849 | 8.72 896 | 9.22 9.81
HPK45707 | R2.0 4.0 6 3 10 65 3.85 4.76 10.56 | 10.86 | 11.18 | 11.52 | 12.29
HPK45708 | R2.0 4.0 6 3 12 65 3.85 4.08 12.63 | 13.00 | 13.39 | 13.82 | 14.78
HPK45709 | R2.0 4.0 6 3 14 65 3.85 3.57 14.69 | 15.14 | 15.61 | 16.12 | 17.27
HPK45710 | R2.0 4.0 6 3 15 65 3.85 3.36 15.73 | 16.21 | 16.72 | 17.27 | 18.51
HPK45711 | R2.0 4.0 6 3 20 65 3.85 2.60 20.90 | 21.55 | 22.26 | 23.02 -
HPK45712 | R2.0 4.0 6 3 25 70 3.85 2.12 26.06 | 26.90 | 27.80 | 28.77 -
HPK45713 | R2.0 4.0 6 3 30 70 3.85 1.79 31.23 | 32.25 | 33.34 - -
HPK45714 | R2.0 4.0 6 3 35 80 3.85 1.55 36.40 | 37.60 | 38.88 - -
HPK45715 | R2.0 4 0 6 3 40 85 3.85 1.36 4157 | 4295 - - -
HPK45716 | R2.0 6 3 3.85 1.22 46.74 | 48.30 - - -
Radius Mill Dia. Shank Dia. NEXT PAGE b
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 ] ]
Dg’gac'ﬂ@gt?(lm Non-alloy steel Low alloy steel ngggligsé?gtielel, Stainless steel Grey castiron NOdli’rI;r] cast Malleable cast
VDI3323 1 2 4 9 10 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
HB 125 190 270 180 275 350 200 409 200 240 180 180 260 160 250 130 = 230
Recommended © ©
150 ! ! ] )
Dgnsﬁgﬁl)n W'l:‘loﬂgmlg%y Auminum-cast, rroar% Aloys N&r;{\éﬁgglc Heat Resistant Super Alloys T:}\?lg';;'sm Hardened steel C(?a'slinlergn Hcaragﬁnr:ﬁ
VDI 3323 21 23 25 27 29 31 32 33 35 36 37 381 382 391 392 393 40 41
HRc 15 30 25 34 4549 50-55 56-60 61-65 66-70 42 55
HB 60 100 75 130 %0 200 280 250 350 320 400Rm 1050Rm 421469 481560 577654 670-739 400 550
Recommended © © © ©
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C-COATED SOLID CARBIDE END MILLS
2 FLUTE BALL NOSE for RIB PROCESSING

PREMIUM SOLID CARBIDE END MILLS Q= 1
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 (HRc40-60)

D3

R
S
> [

- — —— RooT

Interferenc,
e
Angle ()

L2

R R C
Coating

Maximum reach length
according to draft angle

P.102-103
ROOS~R3  R3.5~R6 Unit : mm
. . Length :
Radiusof |  Mill Shank | Length Below Overall | Neck Maximum reach lengths
BallNose [Diameter|Diameter| of Cut Length |Diameter|Interference according to draft angle
Shank Ang|e °)
R D1 D2 L Ls L2 Ds 0.5° 1° 1.5° 2° 3°
HPK45717 | R2.0 4.0 6 3 50 100 3.85 1.10 51.91 | 53.64
HPK45718 | R2.0 4.0 6 4 10 40 3.85 4,76 10.56 | 10.86 | 11.18 | 11.52 | 12.29
HPK45719 | R2.0 4.0 6 4 10 60 3.85 4,76 10.56 | 10.86 | 11.18 | 11.52 | 12.29
HPK45050 | R2.5 5.0 6 3.5 10 70 4.85 2.97 10.54 | 10.82 | 11.12 | 11.45 -
HPK45720 | R2.5 5.0 6 35 15 70 485 1.96 15.71 | 16.17 | 16.66 - -
HPK45721 | R2.5 5.0 6 35 20 70 4.85 1.46 20.88 | 21.52 - - -
HPK45722 | R2.5 5.0 6 35 25 70 4.85 1.16 26.05 | 26.87 - - -
HPK45723 | R2.5 5.0 6 35 30 80 4.85 0.97 31.22 - - - -
HPK45724 | R2.5 5.0 6 35 40 90 4.85 0.72 41.55 - - - -
HPK45725 | R2.5 5.0 6 5 12 45 4.85 2.46 12.61 | 12.96 | 13.34 | 13.75 -
HPK45726 | R2.5 5.0 6 5 12 60 4.85 2.46 12.61 | 1296 | 13.34 | 13.75 -
HPK45060 | R3.0 6.0 6 6 10 70 5.85 0.00 - - - - -
HPK45727 | R3.0 6.0 6 6 15 45 5.85 0.00 - - - - -
HPK45728 | R3.0 6.0 6 6 15 60 5.85 0.00 - - - - -
HPK45729 | R3.0 6.0 6 6 15 70 5.85 0.00 - - - - -
HPK45730 | R3.0 6.0 6 6 20 70 5.85 0.00 - - - - -
HPK45731 | R3.0 6.0 6 6 25 70 5.85 0.00 - - - - -
HPK45732 | R3.0 6.0 6 6 30 80 5.85 0.00 - - - - -
HPK45733 | R3.0 6.0 6 6 35 85 5.85 0.00 - - - - -
HPK45734 | R3.0 6.0 6 6 40 90 5.85 0.00 - - - - -
HPK45735 | R3.0 6.0 6 6 50 120 5.85 0.00 - - - - -
HPK45736 @ R3.0 6.0 6 6 60 120 5.85 0.00 - - - - -
HPK45080 | R4.0 8.0 8 12 24 100 7.7 0.00 - - - - -
HPK45100 @ R5.0 10.0 10 15 30 100 9.7 0.00 - - - - -
HPK45120 @ R6.0 12.0 12 110 1.7 0.00 - - - - -
Radius Mill Dia. Shank Dia.
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 >@6:h5
© : Excellent O : Good
IS0 ] M
D’a\eﬂsﬁgt?(lm Non-alloy steel Low alloy steel Hgt:]gl{g)élegt:};el, Stainless steel Grey cast iron N°dli’r|grr] cast Malleiarg:]e cast
VDI3323 1 2 3 4 5 6 7 8 9 10 11 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 ©
S N ). s
g — . ; T
el iy A as. - Congerdopor s Non Mol e it Superloys | g Hardened e 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 41
HRc 15 30 25 34 45.49 50-55 5660 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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Y/ orvichmamoeneostee.
for HIGH HARDENED STEEL

C-COATED SOLID CARBIDE END MILLS SERES
2 FLUTE BALL NOSE for RIB PROCESSING with TAPER NECK  puanswanc 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

S — R0l ‘ll =3

L3
Y,
R R C :
ki) P.104-115

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

Length Neck [UnderNeck .
Radiusoff Mill | Shank |Length Overall | Neck Maximum reach lengths
Below . Taper | Parallel |Interference .
Ball Nose |Diameter|Diameter| of Cut Shank Length |Diameter, Angle(’)| Len gth Angle () according to draft angle
L2 Ds 0° 0.5° 1° 1.5° 2° 3°

-

!nterference
Angle (°)

L2

Maximum reach length
according to draft angle

L1 Ls

HPK47001 | R0.05 | 0.1 4 0.07 | 0.5 50 | 0.085 3° 0.17 14.23 | 037 | 044 | 0.51 | 0.53 | 0.56
HPK47901 | R0.05 | 0.1 4 0.07 | 0.75 50 | 0.085 | 3° 0.17 13.88 | 037 | 044 | 0.58 | 0.76 | 0.81
HPK470015| R0.075| 0.15 4 0.1 1 50 | 0.135 3° 0.25 1355 | 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 1292 | 046 | 055 | 0.71 | 1.03 | 1.58
HPK47002 | RO.1 0.2 4 0.15 15 50 0.17 | 0.5° 0.35 1259 | 157 | 162 | 167 | 1.73 | 1.86
HPK47903 | RO.1 0.2 4 015 | 15 50 0.17 1° 0.35 1264 | 153 | 1.58 | 1.63 | 1.69 | 1.82
HPK47904 | RO.1 0.2 4 015 | 15 50 017 | 1.5° 0.35 1269 | 133 | 1.54 | 1.59 | 1.64 | 1.77
HPK47905 | RO.1 0.2 4 0.15 | 15 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 1193 | 2.07 | 213 | 2.21 | 229 | 2.46
HPK47907 | RO.1 0.2 4 0.15 2 50 0.17 1° 0.35 1200 | 2.01 | 2.08 | 2.15 | 2.23 | 240
HPK47908 | RO.1 0.2 4 0.15 2 50 0.17 | 1.5° 0.35 1207 | 1.33 | 202 | 2.09 | 2.16 | 2.33
HPK47909 | RO.1 0.2 4 0.15 2 50 0.17 2° 0.35 1214 | 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 | 074 | 090 | 1.17 | 1.71 | 3.13
HPK47911 | RO.1 0.2 4 0.15 3 50 0.17 5° 0.35 11.69 | 057 | 063 | 0.70 | 0.80 | 1.15
HPK47912 | RO.1 0.2 4 0.15 5 50 0.17 3° 0.35 9.68 074 | 090 | 117 | 1.71 | 5.13
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 | R0O.15 | 0.3 4 0.2 2 50 0.27 | 0.5° 0.5 1192 | 207 | 214 | 221 | 229 | 2.46
HPK47914 | RO.15 | 0.3 4 0.2 2 50 0.27 1° 0.5 11.99 | 2.02 | 2.08 | 2.15 | 2.23 | 2.40
HPK47915| R0.15 | 0.3 4 0.2 2 50 0.27 | 1.5° 0.5 12.05 153 | 203 | 210 | 217 | 2.34
HPK47916 | R0O.15 | 0.3 4 0.2 2 50 0.27 2° 0.5 12.12 1.19 | 1.71 | 2.05 | 212 | 2.28
HPK47917 | R0.15 | 0.3 4 0.2 2 50 0.27 3° 0.5 1226 | 091 | 1.10 | 142 | 2.00 | 2.15
HPK47918 | R0O.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 | R0.15 | 0.3 4 0.2 3 50 0.27 1° 0.5 1086 | 257 | 3.08 | 3.19 | 3.30 | 3.56
HPK47920 | RO.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 02 3 50 0.27 2° 05 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 | 1.42 | 2.06 | 3.15

Radius Mill Dia. Shank Dia. NEXT PAGE b
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
150 [ ————— M
Material v High alloyed steel, . . Nodular cast ~Malleable cast
Description Non-alloy steel Low alloy steel and tool steel 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 ©
I1SO
Material ~ Aluminum-  Aluminum-cast, rand Aloys Non Metallic - Titanium Chiled  Hardened
Description wrought alloy alloyed ronze / Brass) Materials Heat Resistant Super Alloys Alloys Hardened steel Castlron  Castlron
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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PREMIUM SOLID CARBIDE END MILLS
for HIGH HARDENED STEEL

DD 3% -EH IR
C-COATED SOLID CARBIDE END MILLS SERIES
2 FLUTE BALL NOSE for RIB PROCESSING with TAPER NECK  rLamsuank 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)

I\ /
- i /R Dzl ﬁ_TXj b

L4

‘ i

L3

L2

Maximum reach length
according to draft angle

Interfereng,
e
Angle ()

|
BN ...
Coating P 104-115
RO.05~R3  R3.5~R6 Unit : mm
Radiusof| Mill | Shank |Length Length Overall | Neck Neck - |UnderNeck Maximum reach lengths
Ball Nose| Diameter|Diameter| of Cut | S€lOW Length |Diameter Taper | Parallel interference according to draft angle
Shank Angle(°) Length Angle (°)
R Dn D2 L1 L2 Ds P 0.5° 1° 1.5° 2° 3°
HPK47923 | R0.15 | 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 | R0O.15 | 0.3 4 0.2 7 50 0.27 3° 0.5 8.39 091 | 1.10 | 1.42 | 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 | R0.2 0.4 4 03 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 50 037 | 1.5° 0.7 1090 | 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 | 206 | 3.03 | 3.14 | 3.38
HPK47931 | R0.2 0.4 4 0.3 4 50 037 | 0.5° 0.7 9.76 407 | 421 | 435 | 451 | 486
HPK47932 | R0.2 0.4 4 03 4 50 0.37 1° 0.7 9.86 292 | 409 | 424 | 439 | 4.73
HPK47933 | R0.2 0.4 4 0.3 4 50 0.37 1.5° 0.7 9.96 1.81 | 342 | 412 | 426 | 4.59
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 | 1.38 | 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 | 650 | 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 | 6.54 | 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 | RO.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 04 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 4.01 | 414 | 428 | 443 | 4.77
HPK47944 | R0.25 0.5 4 0.35 4 50 0.45 1.5° 0.85 9.86 258 | 403 | 417 | 432 | 4.65
HPK47945 | R0.25 0 5 4 0.35 4 50 0.45 2° 0.85 9.96 2.00 | 2.88 | 405 | 4.20 | 452
HPK47946 | R0.25 4 0.35 5 0.45 | 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
1O I M
Dgﬂsﬁgt?(lm Non-alloy steel Low alloy steel Higt:]gl{g)élegtggel, Stainless steel Grey cast iron N°dli"r|gr cast  Malleable cast
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 32 10 29 32 38 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 ©
S N ). s
pual Ay, Aumpumzs Copenicopertls Nen el ot Rosistat SuperAloys ot Fardenod st o ke

VDI 3323 21 22 23 24 25 26 27 28 29 30 3N 32 33 3 3 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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Y/ orvichmamoeneostee.
for HIGH HARDENED STEEL

C-COATED SOLID CARBIDE END MILLS SERES
2 FLUTE BALL NOSE for RIB PROCESSING with TAPER NECK  puanswanc 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

S — R0l ‘ll =3

L3
Y,
' ki) P104115

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

. . Length Neck |UnderNeck .
Radiusoff Mill | Shank |Length Overall | Neck Maximum reach lengths
s : Below . Taper | Parallel |Interference .
Ball Nose |Diameter|Diameter| of Cut Shank Length |Diameter, Angle(’)| Len gth Angle () according to draft angle
R D1 D2 L Ls L2 Ds 0° 0.5° 1° 1.5° 2° 3°

-

!nterference
Angle (°)

L2

Maximum reach length
according to draft angle

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 R0.3 0.6 4 0.45 4 50 0.55 | 0.5° 1.05 9.61 412 | 425 | 440 | 455 | 490
HPK47950 | R0.3 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 | 4.30
HPK47953 | R0.3 0.6 4 0.45 5 50 0.55 | 0.5° 1.05 8.78 5.12 | 529 | 547 | 566 | 6.10
HPK47954 | R0.3 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 8.98 286 | 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 | 562
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 | 1.59 | 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 | 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
HPK47961 | 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
HPK47962  RO0.3 0.6 4 0.45 6 50 0.55 2° 1.05 8.41 225 | 3.23 | 6.01 | 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 | 398 | 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 | 869 | 9.00 | 9.71
HPK47966 | R0.3 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 | 869 | 9.00 | 9.70
HPK47969 | R0.4 0 8 4 O 6 8 60 0.75 1° 1 4 6.89 526 | 817 | 845 | 875 | 943
HPK47970 | R0.4 4 8 0.75 1.5° 7.01 333 | 6.26 | 821 | 850 | 9.16
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
150 | ]
Dgg;actﬁgt?(lm Non-alloy steel Low alloy steel HI%?[\]daI{%?gtielel, Stainless steel Grey castiron N°dli"r|gr sl
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 ©
ISO
ol Aurinu, - Aunfuncast,  Copprarppril Noy et ot ResisntSuperaloys | T Hordened s Z [
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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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  pLan stanc 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)

9 /
— - R0 ‘ﬂ—[ﬁ"‘rﬁ Tor

L4

'merference

L3 Angle (°)

L2

Maximum reach length
according to draft angle

|
. @ : : a %
‘ Coating P 104-115
RO.05~R3  R3.5~R6 Unit : mm
Radiusof| Mill | Shank |Length Length Overall | Neck Neck - |UnderNeck Maximum reach lengths
Ball Nose| Diameter|Diameter| of Cut | S€lOW Length Diameter| 12P€" | Parallel interference according to draft angle
Shank Angle(’)| Length | Angle ()
R D1 D2 L Ls Ds P La 0.5° 1° 1.5° 2° 3°
HPK47971 | R0.4 0.8 4 0.6 8 60 0.75 2° 14 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 12.13 112,54 11298 | 13.45 | 14.51
HPK47973 | R04 0.8 4 0.6 12 60 0.75 1° 1.4 5.38 5.26 | 12.17 12,59 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 5.61 269 | 383 | 7.26 | 12.26|13.22
HPK47010 | 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
HPK47976 | R0O.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
HPK47977 | RO.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 | RO.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 | 8.26 | 854 | 8.84 | 9.51
HPK47980 | R0.5 1.0 4 0.75 8 60 095 | 1.5° 2.75 6.75 531 | 8.07 | 835 | 864 | 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 10.17 110.51 1 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 | RO.5 1.0 4 0.75 10 60 0.95 1.5° 2.75 5.91 5.31 | 10.0010.35|/10.72 | 11.55
HPK47985 | R0.5 1.0 4 0.75 10 60 0.95 2° 2.75 6.01 445 | 643 [10.09 1044 | 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 | RO.5 1.0 4 0.75 12 60 0.95 0.5° 2.75 5.08 12.17 11258 | 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 | 12.26(12.68| 13.14 | 14.16
HPK47989 | R0.5 1.0 4 0.75 12 60 095 | 1.5° 2.75 5.26 531 [10.11[12.35]12.79 | 13.79
HPK47990 | R0.5 1.0 4 0.75 16 60 0.95 0.5° 2.75 413 16.17 1 16.72 11730 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 70 095 | 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 0.75 095 | 1.5° 2.75 3.65 5.31 | 10.11 | 20.35| 21.09 | 22.76
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 D|a >06:h5
© : Excellent O : Good
IS0 ] ]
Dgﬂsﬁgt?(lm Non-alloy steel Low alloy steel nggglig)élegt:};el, Stainless steel Grey cast iron N°dli"r|;r] cast  Malleable 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 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 ©
IS0 s |
- — . : =
pual Ay, Aumpumzs Copenicopertls Nen el ot Rosistat SuperAloys ot Fardenod st o ke
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 5660 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 577654 670-739 400 550
Recommended © © © ©
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PREMIUM SOLID CARBIDE END MILLS
for HIGH HARDENED STEEL

7o

C-COATED SOLID CARBIDE END MILLS SERES
2 FLUTE BALL NOSE for RIB PROCESSING with TAPER NECK  puanswanc 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

— _ /R D[ ‘u XEIW

-

!nterference

L3 Angle (°)

L2

Maximum reach length
according to draft angle

Y,
R R C :
Coating P104115

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

. . Length Neck |UnderNeck .
Radiusoff Mill | Shank |Length Overall | Neck Maximum reach lengths
s : Below . Taper | Parallel |Interference .
Ball Nose |Diameter|Diameter| of Cut Shank Length |Diameter, Angle(’)| Len gth Angle () according to draft angle
R D1 D2 L Ls L2 Ds 0° 0.5° 1° 1.5° 2° 3°

HPK47996 | RO.5 1.0 4 0.75 20 70 0.95 2° 2.75 3.74 445 | 643 |12.36|20.44 | 22.06
HPK47997 | RO.5 1.0 4 0.75 20 70 0.95 3° 2.75 3.93 3.77 | 459 | 595 | 8.67 | 20.66
HPK47998 | R0O.5 1.0 4 0.75 25 70 0.95 | 0.5° 2.75 291 25.17 | 26.03 | 26.95| 27.95 -
HPK47999 | RO.5 1.0 4 0.75 25 70 0.95 1° 2.75 2.99 7.86 | 25.26 | 26.15| 27.11 =
HPK47801 | R0O.5 1.0 4 0.75 25 70 0.95 1.5° 2.75 3.06 5.31 | 10.11 | 25.35| 26.28 | 28.37
HPK47802 | 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 =
HPK47803 | R0.5 1.0 4 0.75 30 70 0.95 1° 2.75 257 7.86 | 30.26 | 31.33 | 32.49 -
HPK47804 | 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 =
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 4.26 3.77 | 459 | 595 | 8.67 | 30.66
HPK47015 | R0.75 1.5 4 1.1 10 60 1.45 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 1 10.0210.36| 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 1.45 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 1.45 1.5° 3.1 4.01 5.71 1 10.66 | 15.36| 1591 17.14
HPK47812 | R0.75 1.5 4 1.1 15 60 1.45 2° 3.1 4.10 4.84 | 6.88 |13.01| 1546 | 16.65
HPK47813 | R0.75 1.5 4 1.1 20 70 1.45 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 1.45 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 4.84 | 6.88 | 13.01|20.46 | 22.06
HPK47817 | R0.75 1.5 4 1.1 25 70 1.45 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 | 25.26 | 26.15| 27.10 =
HPK47819 | R0.75 1 5 4 1 1 30 70 1.45 0.5° 3 1 2.16 30.18 | 31.20 | 32.30 | 33.48 -
HPK47820 | R0.75 4 1.45 1° 222 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 *Shank D|a >06: h5
© : Excellent O: Good

1SO [ ™M
Dgg;actﬁgt?(lm Non-alloy steel Low alloy steel Hi%f:]gl{g}é?gtielel, Stainless steel Grey castiron Nodli.lrlg; cast Malleable cast
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 ©

ISO
ol Aurinu, - Aunfuncast,  Copprarppril Noy et ot ResisntSuperaloys | T Hordened s Z [

VDI3323 21 2 23 24 25 26 27 28 29 30 3 32 33 34 3 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 1050 Rm 421-469 481-560 577654 670-739 400 550

Recommended © © © ©
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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  pLan stanc 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)

R

~f

- . /

Dzl ﬁ‘T@/Im

L4

LL‘

L3

‘ L2

Interfereng,
e
Angle ()

Maximum reach length
according to draft angle

.@ : : a :
‘ Coating P 104-115

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

. . Length Neck |UnderNeck ;
Radiusof| Mill | Shank |Length Overall | Neck Maximum reach lengths
s : Below Taper | Parallel |Interference .
Ball Nose | Diameter|Diameter| of Cut Shank Length Diameter Angle()| Length | Angle () according to draft angle
R Ds D2 L1 Ls Ds La 0.5° 1° 15° 2 3°

o

HPK47020 | R1.0 2.0 4 1.5 12 60 1.95 | 0.5° 3.5 3.93 12.18 112,57 1299 | 13.44 | 1445
HPK47821 | R1.0 2.0 4 1.5 12 60 1.95 1° 35 4.01 8.86 |12.27|12.68|13.12 | 14.10
HPK47822 | 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
HPK47823 | R1.0 2.0 4 1.5 12 60 1.95 2° 3.5 417 529 | 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° 3.5 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° 3.5 3.33 529 | 743 [13.86|16.48 | 17.74
HPK47828 | R1.0 2.0 4 1.5 20 70 195 | 0.5° 35 2.57 20.18 1 20.85 | 21.57 | 22.34 -
HPK47829 | R1.0 2.0 4 1.5 20 70 1.95 1° 3.5 2.63 8.86 |20.27 |20.97 | 21.72 -
HPK47830 | R1.0 2.0 4 1.5 20 70 195 | 1.5° 3.5 2.70 6.18 | 11.36|20.37 | 21.10 -
HPK47831 | R1.0 2.0 4 1.5 20 70 1.95 2° 35 2.77 529 | 7.43 | 13.86|20.48 -
HPK47832 | R1.0 2.0 4 1.5 25 70 1.95 | 0.5° 35 2.1 25.18 126.02 | 26.93 | 27.90 -
HPK47833 | R1.0 2.0 4 1.5 25 70 1.95 1° 3.5 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 | 11.36|25.37 | 26.29 -
HPK47835 | R1.0 2.0 4 1.5 30 70 195 | 0.5° 35 1.79 30.18 131.20 | 32.29| - -
HPK47836 | R1.0 2.0 4 1.5 30 70 1.95 1° 3.5 1.84 8.86 |30.27 |31.33 - -
HPK47837 | R1.0 2.0 4 1.5 35 80 195 | 0.5° 3.5 1.56 35.18 | 36.37 | 37.65 - -
HPK47838 | R1.0 2.0 4 1.5 40 80 1.95 | 0.5° 3.5 1.38 40.18 | 41.55 - - -
HPK47839 | R1.0 2.0 4 1.5 50 90 1.95 | 0.5° 3.5 1.12 50.18 |51.89 | - - -
HPK47840 | R1.0 2.0 6 1.5 25 70 1.95 2° 3.5 3.98 529 | 7.43 |13.86|25.48 | 27.47
HPK47841 | R1.0 2.0 6 1.5 30 70 195 | 1.5° 3.5 3.37 6.18 | 11.36|30.37 | 31.48 | 33.95
HPK47842 | R1.0 2.0 6 1.5 30 70 1.95 2° 3.5 3.46 5.29 | 7.43 |13.86|30.48 | 32.87
HPK47843 | R1.0 2.0 6 1.5 35 80 1.95 1° 3.5 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 | 11.36|35.37 | 36.66 -
HPK47845 | R1.0 6 1.95 1° 2.59 8.86 |40.27 |41.69 | 43.22 -
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 \ *Shanlea >06:h5
© : Excellent O : Good
1SO ] m
Dgﬂsﬁgt?(lm Non-alloy steel Low alloy steel nggglig)élegt:};el, Stainless steel Grey cast iron N°dli"r|;r]°aSt Malleable cast
VDI3323 1 2 5 6 8 9 10 | 114 | 112 | 12 13 141 15 16 17 18 19 20
HRc 13 32 10 32 38 15 35 44 15 23 10 10 26 3 25 21
HB 125 190 250 300 180 300 350 200 325 409 200 240 180 180 260 160 250 130 230
Recommended O O © O ©
1SO s |
3 . - . e
T ] Ao N OBl ot ResistantSuperAloys 50 Herderedsce T
VDI3323 21 22 24 26 29 30 31 32 3 35 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 %0 110 200 280 350 320 400Rm 1050Rm 421469 481560 577-654 670-739 400 550
Recommended © © © ©
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PREMIUM SOLID CARBIDE END MILLS
for HIGH HARDENED STEEL

7o

C-COATED SOLID CARBIDE END MILLS SERES
2 FLUTE BALL NOSE for RIB PROCESSING with TAPER NECK  puanswanc 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

=D [D1

-

——— R o ‘[

R R C
Coating

L2

LL‘

L4

L3

Maximum reach length
according to draft angle

!nterference
Angle (°)

P.104-115
RO.05~R3  R3.5~R6 Unit : mm
Radiusoff Mill | Shank |Length Length Overall | Neck Neck |UnderNeck Maximum reach lengths
Ball Nose| Diameter|Diameter| of Cut | S€lOW Length |Diameter Taper | Parallel interference according to draft angle
Shank Angle(°) Length Angle (°)
D2 L1 Ls L2 D3 ° 0.5° 1° 1.5° 2° 3°
HPK47846 R1.0 2.0 6 1.5 40 80 1.95 1.5° 3.5 2.66 6.18 | 11.36|40.37 | 41.85 -
HPK47847 | R1.0 2.0 6 1.5 40 80 1.95 2° 3.5 2.74 5.29 | 743 |13.86|40.48 =
HPK47848 | R1.0 2.0 6 1.5 50 90 1.95 1° 3.5 2.14 8.86 | 50.27 | 52.05 | 53.97 -
HPK47849 | R1.0 2.0 6 1.5 50 920 195 | 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 | 7.43 |13.86|50.48 -
HPK47030 | 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
HPK47851 | R1.5 3.0 6 2.5 15 70 2.85 1° 4.5 4.59 15.04 | 15.51|16.01 | 16.56 | 17.78
HPK47852 | R1.5 3.0 6 2.5 15 70 2.85 1.5° 4.5 4.67 10.30 | 15.14 | 15.64 | 16.17 | 17.35
HPK47853 | R1.5 3.0 6 2.5 15 70 2.85 2° 4.5 4.76 8.36 | 11.79|15.26 | 15.77 | 16.93
HPK47854 | R1.5 3.0 6 25 20 70 2.85 | 0.5° 4.5 3.60 |20.39|21.05|21.75|22.51 |24.22
HPK47855 | R1.5 3.0 6 25 20 70 2.85 1° 4,5 3.67 |16.09|20.5121.19|21.93 | 23.59
HPK47856 | R1.5 3.0 6 2.5 20 70 2.85 1.5° 45 3.75 10.30 | 19.09 | 20.64 | 21.35 | 22.96
HPK47857 | R1.5 3.0 6 2.5 20 70 2.85 2° 4.5 3.84 8.36 | 11.79|20.08 | 20.77 | 22.33
HPK47858 | R1.5 3.0 6 25 25 70 2.85 | 0.5° 4.5 299 |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 2.85 1.5° 4.5 3.14 10.30 | 19.09 | 25.64 | 26.54 | 28.57
HPK47861 | R1.5 3.0 6 2.5 30 70 2.85 | 0.5° 45 256 |30.39|31.40|32.48 3364 -
HPK47862 | R1.5 3.0 6 2.5 30 70 2.85 1° 4.5 2.63 16.09 | 30.51 | 31.56 | 32.68 =
HPK47863 | R1.5 3.0 6 2.5 30 70 2.85 1.5° 4.5 2.69 10.30| 19.09 | 30.64 | 31.73 -
HPK47864 | R1.5 3.0 6 2.5 30 70 2.85 2° 4.5 2.77 836 | 11.79|22.0830.77 | -
HPK47865 | R1.5 3.0 6 2.5 40 80 285 | 0.5° 4.5 1.99 40.39 | 41.75|43.20 - -
HPK47866 | R1.5 3.0 6 2.5 40 80 2.85 1° 4.5 2.04 16.09 | 40.51 | 41.92| 43.43 =
HPK47867 | R1.5 3.0 6 2.5 40 80 285 | 1.5° 45 210 ]10.30|19.09|40.64|42.10| -
HPK47868 | R1.5 3.0 6 2.5 50 920 2.85 | 0.5° 45 162 |50.3952.09 5392 - -
HPK47869 | R1.5 30 6 25 50 90 2.85 1° 45 1.67 16.09 | 50.51 | 52.28 - -
HPK47870 | R1.5 6 285 | 1.5° 1.72 |10.30| 19.09 | 50.64| - -
Tolerance (mm) Tolerance (mm) Tolerance
up to R3 +0.001~-0.005 0~-0.010
over R3 \ +0.003~-0.007 \ *Shanlea >06: h5
© : Excellent O : Good
SO I M
Dgg;actﬁgt?(lm Non-alloy steel Low alloy steel Hi%f:]gl{g}é?gtielel, Stainless steel Grey castiron Nodlijrlg;cast Malleable 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 ©
IS0
sl Aty Auipum gz, Cogrrd g o Non el et it Superloys 100 Fardenod st el e

VDI3323 21 2 23 24 25 26 27 28 29 30 3 32 33 34 3 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 1050 Rm 421-469 481-560 577654 670-739 400 550

Recommended © © © ©
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PREMIUM SOLID CARBIDE END MILLS i = '
for HIGH HARDENED STEEL

C-COATED SOLID CARBIDE END MILLS SERES
2 FLUTE BALL NOSE for RIB PROCESSING with TAPER NECK  pLan stanc 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)

I\ /
[ — ﬁ /R Dz ‘l ﬁ"‘rﬁ o

!nterference

L3 Angle (°)

L2

Maximum reach length
according to draft angle

.@ : : a :
‘ Coating P 104-115

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

. . Length Neck |UnderNeck ;
Radiusof| Mill | Shank |Length Overall | Neck Maximum reach lengths
. " Below . Taper | Parallel |Interference X
Ball Nose | Diameter|Diameter| of Cut Shank Length |Diameter Angle(’)| Len gth Angle () according to draft angle
R Ds D2 L1 Ls L2 Ds 0° 0.5° 1° 15°  2° 3

HPK47040 | R2.0 4.0 6 3 20 80 3.85 1° 5 2.72 16.59|20.51 21.18|21.90 -
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 40 920 4.85 1° 13 2.06 32.09 | 41.03 | 42.42 | 43.92 -
HPK47899 | R2.5 5.0 8 10 60 110 4.85 1° 13 1.42 32.09 | 61.03 = = =
HPK47702 | R2.5 5.0 8 10 74 150 4.75 1.5° 13 1.20 25.41 | 48.31 - - -
HPK47701 | R2.5 5.0 8 10 90 140 4.85 1° 13 0.97 32.09 = = = =
HPK47703 | R2.5 5.0 8 10 100 150 485 | 0.5° 13 0.85 10064 - - - -
HPK47704 | R3.0 6.0 8 12 30 80 5.85 1° 15 1.91 30.19| 31.14 | 32.15 = =
HPK47705 | R3.0 6.0 8 12 40 90 5.85 1° 15 1.45 3559 41.14 - - -
HPK47706 | R3.0 6.0 8 12 45 95 5.85 1° 15 1.30 35.59 | 46.14 = = =
HPK47707 | R3.0 6.0 8 12 50 100 5.85 1° 15 1.18 35.59|51.14 - - -
HPK47708 | R3.0 6.0 8 12 120 | 200 5.85 | 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 5.85 1.5° 15 2.23 25.29|47.58|51.61| 53.43 =
HPK47711 | R3.0 6.0 10 12 60 110 5.85 1° 15 1.85 35.59|61.14|63.24| - -
HPK47712 | R3.0 6.0 10 12 70 120 5.85 1° 15 1.61 35.59|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 5.75 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 2.25 23.13 1 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 | R3.5 110 6.70 | 1.5° 1.47 3234 60.04 | - = =
Tolerance (mm) Tolerance (mm) ToIerance
up toR3 +0.001~-0.005 0~-0.010
over R3 \ +0.003~-0.007 \ * Shank Dla >06: h5
© : Excellent O : Good
1SO [ M
Dgﬂsﬁgt?(lm Non-alloy steel Low alloy steel Higt:]gl{g)élegtg};el, Stainless steel Grey cast iron N°dli"r|;r] cast Malleiarg:]e 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 ©
EEE N e ) s
s Aty Auipumas. - Cogrrd g o Non el et it Superloys 1100 Hardened e e

VDI 3323 21 22 23 24 25 26 27 28 29 30 3N 32 33 3 3 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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Y/ orvichmamoeneostee.
for HIGH HARDENED STEEL

C-COATED SOLID CARBIDE END MILLS SERES
2 FLUTE BALL NOSE for RIB PROCESSING with TAPER NECK  puanswanc 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

— - R D[ ‘u XE o

-

L4

!nterference

L3 Angle (°)

L2

Maximum reach length
according to draft angle

Y,
R R C :
Coating P104115

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

Length Neck [UnderNeck .
Radiusoff Mill | Shank |Length Overall | Neck Maximum reach lengths
Below ; Taper | Parallel |Interference ;
Ball Nose |Diameter|Diameter| of Cut Shank Length |Diameter, Angle(’)| Len gth Angle () according to draft angle
Ds 0.5° 1° 15°  2° 3°

D2 L1 Ls L2 [

HPK47080 R4.0 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 | R4.0 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 27.63|33.2835.83 - -
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 = = = =
BT
Tolerance (mm) ToIerance (mm) Tolerance
up toR3 +0.001~-0.005 up to R6 0~-0.
over R3 \ +0.003~-0.007 over R6 \ 0~-0. 01 2 *Shank Dla >06: h5

© : Excellent O : Good

150 [ ————— M
Dg’gac'ﬂ@g‘?(lm Non-alloy steel Low alloy steel nggglig)élegtielel, Stainless steel Grey castiron N°dli’r|;r] cast Mallei?g:]e cast
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 ©
I1SO
Material ~ Aluminum-  Aluminum-cast, rand ‘Alloys Non Metallic " Titanium Chiled  Hardened
Description wrought alloy alloyed ronze / rass)loys Materials Heat Resistant Super Alloys Alloys Hardened steel Castlron  Castlron
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
2 FLUTE BALL NOSE with NECK

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)

R R C
Coating

R

D3
=
L3 LL.

‘ L2

Interferenc,
e
Angle (%)

0

4.

|
Maximum reach length
according to draft angle

P.104-115

RO5~R3  R3.5~R125

Unit : mm

Neck

. . Length UnderNed .
Radiusof| Mill | Shank |Length Overall | Neck Maximum reach lengths
. " Below Taper ParaIIeI Interference .
Ball Nose|Diameter|Diameter| of Cut Shank Length Diameter Angle(?| Length | Angle () according to draft angle
R Ds D2 L1 Ls Ds La 0.5° 1° 15°  2° 3

o

HPK46010 | RO.5 1.0 4 1 2.5 45 095 |10.38( 2.78 293 3.10 | 3.29 | 3.76 | 0.53 | 0.56
HPK46015 | R0.75 1.5 4 1.5 3.75 45 145 | 8.36 3.97 411 426 | 442 | 478 | 0.76 | 0.81
HPK46020 | R1.0 2.0 6 2 5 45 195 | 9.05 5.26 5.45 5.64 | 586 | 6.33 | 1.00 | 1.08
HPK46025 | R1.25 2.5 6 2.5 6.25 45 2.4 7.69 6.65 6.89 713 | 740 | 800 | 1.03 | 1.58
HPK46030 | R1.5 3.0 6 3 7.5 45 2.85 | 6.40 8.04 8.32 8.62 | 895 | 967 | 1.73 | 1.86
HPK46035 | R1.75 3.5 6 3.5 8.75 45 3.35 | 5.22 9.33 9.66 10.01 (1038 | 11.23| 1.69 | 1.82
HPK46040 | R2.0 4.0 6 4 10 45 3.85 | 4.08 10.63 11.00 [11.39]11.82|12.78| 1.64 | 1.77
HPK46050 | R2.5 5.0 6 5 12.5 50 485 | 1.96 13.21 13.67 |14.16 = = 1.60 | 1.72
HPK46060 | R3.0 6.0 6 6 15 50 5.85 | 0.00 - - - - - 229 | 246
HPK46080 | R4.0 8.0 8 8 20 60 7.7 0.00 - - - - - 223 | 240
HPK46100  R5.0 10.0 10 10 25 70 9.7 0.00 - - - - - 2.16 | 2.33
HPK46120 R6.0 12.0 12 12 30 75 11.7 | 0.00 - - - - - 2.10 | 2.26
HPK46140 R7.0 14.0 14 14 28 110 13.7 | 0.00 - - - - - 1.71 | 3.13
HPK46160 R8.0 16.0 16 16 32 140 15.7 | 0.00 - - - - - 0.80 | 1.15
HPK46180 | R9.0 18.0 18 18 36 140 17.7 | 0.00 - - - - - 1.71 | 513
HPK46200  R10.0 | 20.0 20 20 40 160 19.7 | 0.00 - - - - - 0.80 | 1.15
HPK46250 | R12.5 | 25.0 25 25 50 180 247 | 0.00 - - - - - 229 | 246
Radius Mill Dia. Shank Dia.
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
ISO . M
D’a\eﬂsﬁgt?(lm Non-alloy steel Low alloy steel ngzglig)élegt:};el, Stainless steel Grey cast iron N°dli’r|grr] cast Malle?rg:]e cast
VDI3323 1 2 3 4 5 6 7 8 9 0 1M1 12 12 13 1441 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 ©
S N ). s
- e - : T
pual Ay, Aumpumzs Copenicopertls Nen el ot Rosistat SuperAloys ot Hardenod o o ke

VDI3323 21 2 23 24 25 26 27 28 29 30 3

32 33 34 3 36 37 381 382 391 392 393 40 4

HRe 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 421-469 481-560 577654 670-739 400 550

Recommended © © © ©)]
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Y/ orvichmamoeneostee.
for HIGH HARDENED STEEL

C-COATED SOLID CARBIDE END MILLS SERIES

2 FLUTE BALL NOSE 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)

f — —— / R /“ i

.@ : : a
' ki) P.102-103

R0O.05~R3  R3.5~R10.0 Unit : mm
R D1 D2 L L2
HPK44001 R0.05 0.1 4 0.1 50
HPK440015 R0.075 0.15 4 0.15 50
HPK44002 RO.1 0.2 4 0.2 50
HPK44003 R0O.15 0.3 4 0.3 50
HPK44004 RO.2 0.4 4 0.6 50
HPK44902 R0.2 0.4 6 0.4 50
HPK44005 R0.25 0.5 4 0.8 50
HPK44903 R0.25 0.5 6 0.5 50
HPK44006 RO.3 0.6 4 0.9 50
HPK44904 R0.3 0.6 6 0.6 50
HPK44008 R0.4 0.8 4 1.2 50
HPK44905 R0.4 0.8 6 0.8 50
HPK44010 R0.5 1.0 4 1.5 50
HPK44906 R0.5 1.0 6 1 50
HPK44012 R0.6 1.2 6 1.2 50
HPK44015 R0.75 1.5 4 2.3 50
HPK44907 R0.75 1.5 6 1.5 50
HPK44020 R1.0 2.0 4 3 60
HPK44908 R1.0 2.0 6 2 50
HPK44025 R1.25 2.5 6 3.8 60
HPK44030 R1.5 3.0 6 5 60
HPK44040 R2.0 4.0 4 6 70
HPK44901 R2.0 4.0 6 6 70
HPK44050 R2.5 5.0 6 8 70
HPK44060 R3.0 6.0 6 10 80
HPK44080 R4.0 8.0 8 12 100
HPK44100 R5.0 10.0 10 15 100
HPK44120 R6.0 12.0 12 18 110
HPK44160 R8.0 16.0 16 24 140
HPK44200 R10.0 20.0 30 160
R R
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
SO I M
Dg’;‘ac'ﬂ@g‘?(lm Non-alloy steel Low alloy steel Hi%f;gl{g}élegtielel, Stainless steel Grey castiron NOdli’rt‘)’rr] cast Mallei?g:]e cast
VDI 3323 1 2 3 4 5] 6 7 8 9 10 1.1 11.2 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 © ©) ©
ISO
D’é’lg?;ﬁén w'l:‘loﬂgmlg;rc;y Nurﬁwgy@d—cast, rroar% ras/él)loys N&lm‘:ﬁg": Heat Resistant Super Alloys T:}\?lgi;,‘? Hardened steel C(?a's]inlergn l'lc%ﬁnr;?
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 1050 Rm 421-469 481-560 577654 670-739 400 550
Recommended © © © ©
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C-COATED SOLID CARBIDE END MILLS SERIES
3 FLUTE BALL NOSE Lt HPK11 |

» 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)

f D “
e ©l| o] == 1t
[

‘ L2
7z
30 +0.008 P.116

PREMIUM SOLID CARBIDE END MILLS =1
for HIGH HARDENED STEEL -

R1.5~R6 R8~R10 Unit : mm
. Mill Shank Length Overall
R D1 D2 L1 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.>@6 : h5
© : Excellent O :Good
ISO M
D’éns%tﬁgfén Non-alloy steel Low alloy steel H'%rr‘]gliggfg :};’iel Stainless steel Grey castiron Nodli’rlé’; cast Malleiarg:le 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 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 . . .
e Ry VU i B i e s s T Harcencd o o ke
VDI3323 21 22 23 24 25 26 27 29 30 31 32 58] 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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I PREMIUM SOLID CARBIDE END MILLS
for HIGH HARDENED STEEL

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 /"

— = 3

! 30° Coating P17

RIS~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

BT N,
Tolerance (mm) Tolerance (mm) ToIerance

up to R3 +0.005 up to R6 0~-0.010
over R3 +0.008 over R6 \ 0~-0.012 \ * Shank Dla >p6: h5

© : Excellent O : Good
SO I ™M

Material v High alloyed steel, . . Nodular cast ~ Malleable cast
Description Non-alloy steel Low alloy steel and tool steel 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 125 190 250 270 300 180 275 300 350 200 325 409 200 240 180 180 260 160 250 130 230
Recommended O O O O
1SO __
Material ~ Aluminum-  Aluminum-cast, CogperAloys Non Metallic - Titanium Chiled  Hardened
Description wrought alloy aIon :g Materials Heat Resistant Super Alloys Alloys IR EmEs itz Castlron  Castlron
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 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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PREMIUM SOLID CARBIDE END MILLS
for HIGH HARDENED STEEL

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)

y R

D3

R R C
Coating

-EH I

SERIES

P117
ROS~R3  Rd~R6 Unit : mm
. . Length :
Radiusof |  Mill Shank | Length Below Overall | Neck Maximum reach lengths
BallNose [Diameter|Diameter| of Cut Length |Diameter|Interference according to draft angle
Shank Angle °)
R D1 D2 L Ls L2 Ds 0.5° 1° 1.5° 2° 3°
HPK13010 | RO.5 1.0 6 1.5 3 50 0.95 11.38 331 | 349 | 369 | 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 6.30 | 6,52 | 6.75 | 7.01 | 7.57
HPK13025 | R1.25 25 6 7.5 50 240 7.02 795 | 822 | 852 | 884 | 9.56
HPK13030 | R1.5 3.0 6 4.5 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 1269 | 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 18 920 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 D|a >@6:h5
© : Excellent O : Good
ISO ] M
D'é";;"?gt?(lm Non-alloy steel Low alloy steel H'%',‘,g'{g‘éfgtgﬁje" Stainless steel Grey cast iron N°dli’r|grr] cast Malle?rg:]e cast
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
IS0 . . s |
el iy A as. - Congerdopor s Non Mol e it Superloys | g Hardened sce 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 41
HRc 15 30 25 38 34 4549 5055 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 ©)

m www.NVvanmaele.be | info@NVvanmaele.be
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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)

| e ﬁ i(R oz} | l %{i; n

L2
S
R R C $
B A8 ...

D02~D6  DB8~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
HPI89906 | R0.02 0.2
HPI89907 | R0.05 0.2
HPI89003 | R0.02 0.3
HPI189908 | R0.05 0.3
HPI89909 | R0.02 0.3
HPI89910 | R0.05 0.3
HPI89911 | R0.02 0.3
HPI89912 | R0.05 0.3
HPI89913 | R0.02 0.3
HPI89914 | R0.05 0.3

Interferep,
A ce

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 | 152
0.15 1.5 45 0.17 12.42 167 | 176 | 1.86 | 1.97 | 2.25
0.15 1.5 45 0.17 12.46 166 | 175 | 185 | 196 | 2.23
0.15 2 45 0.17 11.76 219 | 231 | 245 | 260 | 2.96
0.15 2 45 0.17 11.80 219 | 231 | 244 | 259 | 295
0.25 1 45 0.27 13.12 114 | 120 | 1.27 | 135 | 154
0.25 1 45 0.27 13.16 114 | 120 | 1.27 | 134 | 152
0.25 1.5 45 0.27 12.36 167 | 1.76 | 1.86 | 1.97 | 2.25
0.25 1.5 45 0.27 12.41 166 | 175 | 185 | 196 | 2.23
0.25 2 45 0.27 11.69 219 | 231 | 245 | 260 | 296
0.25 2 45 0.27 11.73 219 | 231 | 244 | 259 | 295
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 | 384 | 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 | 152
HPI89918 | RO.1 0.4 0.3 1 45 0.37 13.20 1.14 | 119 | 1.26 | 133 | 150

HPI89919 | R0.02 0.4
HP189920 | R0.05 0.4
HPI89921 | R0.02 0.4
HPI89922 | R0.05 0 4
HP189923 | RO.1

0.3 1.5 45 037 12.30 167 | 176 | 186 | 197 | 2.25
0.3 15 45 0.37 12.35 166 | 1.75 | 1.85 | 196 | 2.23
0.3 2 45 0.37 11.62 219 | 231 | 245 | 260 | 2.96
0 3 2 45 037 11.66 219 | 231 | 244 | 259 | 295
0.37 11.72 219 | 230 | 243 | 258 | 2.92

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

up to @6 +0.005

A DADADdDDdDDdDDdDDDDDEDAEDEDDDDDDMDMDMDDDIMDIDDDDDDLDN

over @6 \ +0.008 0~-0.010 \ * Shank D|a >@6: h5
© : Excellent O : Good
1SO [ M
Material v High alloyed steel, . . Nodular cast ~Malleable cast
Description Non-alloy steel Low alloy steel and tool steel 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
I1SO
Material ~ Aluminum-  Aluminum-cast, rand Aloys Non Metallic - Titanium Chiled  Hardened
Description wrought alloy alloyed ronze / Brass) Materials Heat Resistant Super Alloys Alloys Hardened steel Castlron  Castlron
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 © © © © ©) O ©
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PREMIUM SOLID CARBIDE END MILLS i = '
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)

( e ﬁ i(R ozf | | %{i;

L2
S
R R C $
B A8 ...

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 (°)
L2 Ds 0.5° 1° 1.5° 2° 3°

Interferen,
A ce

ngle (°)

Maximum reach length
according to draft angle

HPI89924 | R0.02 0.4 4 0.3 25 45 0.37 11.01 272 | 287 | 3.03 | 3.22 | 3.67
HPI89925 | R0.05 0.4 4 0.3 25 45 0.37 11.04 272 | 286 | 3.03 | 3.21 | 3.66
HPI89926 | R0.02 0.4 4 0.3 3 45 0.37 10.46 324 | 342 | 362 | 3.84 | 438
HPI89927 | R0.05 0.4 4 0.3 3 45 0.37 10.49 324 | 342 | 361 | 383 | 437
HPI89928 | RO.1 0.4 4 0.3 3 45 0.37 10.54 324 | 341 | 361 | 3.82 | 435
HPI89929 | R0.02 0.4 4 0.3 4 45 0.37 9.50 430 | 453 | 479 | 509 | 580
HPI89930 | R0.05 0.4 4 0.3 4 45 0.37 9.53 430 | 453 | 479 | 5.08 | 579
HPI89931 | RO.1 0.4 4 0.3 4 45 0.37 9.57 429 | 452 | 478 | 507 | 577
HPI89005 | R0.02 0.5 4 0.4 1 45 0.45 12.96 120 | 127 | 134 | 142 | 1.62
HPI89932 | R0.05 0.5 4 0.4 1 45 0.45 13.01 120 | 126 | 133 | 141 1.60
HPI89933 | RO.1 0.5 4 0.4 1 45 0.45 13.09 120 | 1.26 | 132 | 140 | 1.58
HPI89934 | R0.02 0.5 4 0.4 2 45 0.45 11.50 225 | 237 | 251 | 267 | 3.04
HPI89935 | R0.05 0.5 4 0.4 2 45 0.45 11.54 225 | 237 | 251 | 266 | 3.03
HPI89936 | RO.1 0.5 4 0.4 2 45 0.45 11.60 225 | 237 | 250 | 265 | 3.01
HPI89937 | R0.02 0.5 4 0.4 3 45 0.45 10.33 330 | 348 | 3.69 | 391 | 446
HPI89938 | R0.05 0.5 4 0.4 3 45 0.45 10.36 330 | 348 | 3.68 | 391 | 445
HPI89939 | RO.1 0.5 4 0.4 3 45 0.45 10.41 330 | 348 | 3.67 | 3.89 | 443
HPI89940 | R0.02 0.5 4 0.4 4 45 0.45 9.37 436 | 459 | 486 | 5.16 | 588
HPI89941 | R0.05 0.5 4 0.4 4 45 0.45 9.40 435 | 459 | 486 | 5.15 | 587
HPI89942 | RO.1 0.5 4 0.4 4 45 0.45 9.44 435 | 459 | 485 | 5.14 | 585
HPI89943 | R0.02 0.5 4 0.4 5 45 0.45 8.58 541 | 570 | 6.04 | 641 | 7.31
HPI89944 | R0.05 0.5 4 0.4 5 45 0.45 8.60 541 | 570 | 6.03 | 6.40 | 730
HPI89945 | RO.1 0.5 4 0.4 5 45 0.45 8.63 540 | 570 | 6.02 | 639 | 7.27
HPI89946 | R0.02 0.5 4 0.4 6 45 0.45 7.90 646 | 681 | 721 | 7.65 | 873
HPI89947 | R0.05 0 5 4 0 4 6 45 0.45 7.92 646 | 681 | 720 | 7.65 | 8.72
HPI189948 | RO.1 4 6 0.45 7.95 646 | 681 | 720 | 763 | 870

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

up to @6 +0.005

over 26 +0.008 0~-0.010 \ * Shank D|a >06: h5
© : Excellent O : Good
1SO [ ™M
Material v High alloyed steel, . . Nodular cast Malleable cast
Description Non-alloy steel Low alloy steel and tool steel Stainless steel Grey cast iron i 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 125 190 250 270 300 180 275 300 350 200 325 409 200 240 180 180 260 160 250 130 230
Recommended O O O O O
EEE N e ) s
Material ~ Aluminum-  Aluminum-cast, rand rAloys Non Metallic - Titanium Chiled  Hardened
Description wrought alloy alloyed ronze / Brass) Materials Heat Resistant Super Alloys Alloys Hardened steel Castlron  Castlron
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 © © © © © 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)

| e - i(R oz} | l %{i; n

L2
S
R R C $
B A8 ...

D02~D6  DB8~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 (°)
0.5° 1° 1.5° 2° 3°

Interferep,
A ce

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 | 514 | 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 | 681 | 720 | 7.65 | 8.72
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 5.91 10.67 | 11.25 | 11.91 | 12.64 | 13.74
HPI89961 | R0.05 0.6 4 0.5 10 50 0.55 592 10.67 | 11.25 | 11.90 | 12.63 | 13.74
HPI89962 | RO.1 0.6 4 0.5 10 50 0.55 5.94 1066 | 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 | 2,65 | 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 | 681 | 721 | 765 | 8.73
HPI89969 | R0.05 0.7 4 0.55 6 45 0.65 7.70 646 | 6.81 | 720 | 7.65 | 872
HPI89970 | RO.1 0.7 4 0.55 6 45 0.65 7.73 646 | 6.81 | 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 D|a >@6: h5
© : Excellent O : Good
1SO [ M
Material v High alloyed steel, . . Nodular cast ~Malleable cast
Description Non-alloy steel Low alloy steel and tool steel 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
I1SO
Material ~ Aluminum-  Aluminum-cast, rand Aloys Non Metallic - Titanium Chiled  Hardened
Description wrought alloy alloyed ronze / Brass) Materials Heat Resistant Super Alloys Alloys Hardened steel Castlron  Castlron
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 © © © © ©) O ©
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PREMIUM SOLID CARBIDE END MILLS i = '
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)

( e ﬁ i(R ozf | | %{i;

L2
S
R R C |
ks = ...

D0.2~D6  D8~D12

‘”teﬂere n
A ce

ngle (°)

Maximum reach length
according to draft angle

Unit : mm
Length .
Corner Mill Shank | Length Overall | Neck Maximum reach lengths
Radius |Diameter|Diameter| of Cut Length Diameter| Interference according to draft angle
Sh k Angle (°)
Ls 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 | RO.2 0.8 4 0.65 2 45 0.75 11.50 224 | 236 | 248 | 262 | 296
HPI89974 | R0.02 0.8 4 0.65 4 45 0.75 9.05 436 | 459 | 486 | 5.16 | 588
HPI89975 | R0.05 0.8 4 0.65 4 45 0.75 9.08 435 | 459 | 486 | 515 | 587
HPI89976 | RO.1 0.8 4 0.65 4 45 0.75 9.12 435 | 459 | 485 | 514 | 585
HPI89977 | RO.2 0.8 4 0.65 4 45 0.75 9.21 435 | 457 | 483 | 512 | 581
HPI89978 | R0.02 0.8 4 0.65 6 45 0.75 7.57 646 | 6.81 | 721 | 765 | 8.73
HPI89979 | R0.05 0.8 4 0.65 6 45 0.75 7.59 646 | 681 | 720 | 7.65 | 872
HPI89980 | RO.1 0.8 4 0.65 6 45 0.75 7.62 646 | 681 | 720 | 7.63 | 870
HPI89981 | R0.2 0.8 4 0.65 6 45 0.75 7.68 645 | 6.79 | 718 | 761 | 8.65
HPI189982 | R0.02 0.8 4 0.65 8 50 0.75 6.50 8,56 | 9.03 | 9.56 | 10.15 | 11.29
HPI189983 | R0.05 0.8 4 0.65 8 50 0.75 6.51 856 | 9.03 | 9.55 | 10.14 | 11.29
HPI89984 | RO.1 0.8 4 0.65 8 50 0.75 6.54 856 | 9.03 | 9.54 | 10.13 | 11.28
HPI89985 | R0.2 0.8 4 0.65 8 50 0.75 6.58 8.56 | 9.01 | 9.53 | 10.10 | 11.26
HPI189986 | R0.05 0.8 4 0.65 12 50 0.75 5.08 12.77 | 13.47 | 14.25 | 15.11 | 15.96
HPI89987 | RO.1 0.8 4 0.65 12 50 0.75 5.09 12.77 | 1346 | 14.24 | 15.11 | 15.95
HPI89988 | R0.2 0.8 4 0.65 12 50 0.75 5.12 12.76 | 13.45 | 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 | 585
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 | 5.81
HPI89991 | RO.1 1.0 4 0.8 6 50 0.95 7.37 646 | 681 | 720 | 763 | 870
HPI89992 | R0.2 1.0 4 0.8 6 50 0.95 744 645 | 679 | 718 | 7.61 | 8.65
HPI89993 | R0.3 1.0 4 0.8 6 50 0.95 7.50 645 | 6.78 | 7.16 | 758 | 8.61
HPI89994 | RO.1 1 0 4 0 8 8 50 0.95 6.30 856 | 9.03 | 9.54 | 10.13 | 11.16
HPI89995 | R0.2 4 8 0.95 6.34 856 | 9.01 | 9.53 | 10.10 | 11.15
Corner Radius Mill Dia. Shank Dia. NEXT PAGE D
Tolerance (mm) Tolerance (mm) Tolerance
up to @6 +0.005
over 26 +0.008 0~-0.010 \ * Shank D|a >06: h5
© : Excellent O : Good
150 | M
Dgﬂsﬁgt?(lm Non-alloy steel Low alloy steel ngzglig)élegtg};el, Stainless steel Grey cast iron N°dli"r|gr cast Malleiarg:]e cast
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
S N ). s
- . - . e
el iy A as. - Congerdopor s Non Mol e it Superloys | g Herderedsce 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 41
HRc 15 30 25 38 34 4549 5055 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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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)

| e - i(R oz} | l %{i; n

L2
S
R R C $
B A8 ...

D0.2~D6  D8~D12

Interferep,
A ce

ngle (°)

Maximum reach length
according to draft angle

Unit : mm
Length .
Corner Mill Shank | Length Overall | Neck Maximum reach lengths
Radius |Diameter|Diameter| of Cut Length |Diameter|Interference according to draft angle
Sh 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 10.66 | 11.25 | 11.89 | 12.62 | 13.50
HPI89997 | RO.2 1.0 4 0.8 10 50 0.95 5.53 1066 | 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
HPI89801 | 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 | R0.2 1.0 4 0.8 16 60 0.95 3.99 1697 | 17.89 | 18.92 | 19.41 | 20.49
HPI189804 | RO.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 0.95 335 21.19 | 22.34 | 23.23 | 23.85 | 25.18
HPI89806 | R0O.2 1.0 4 0.8 20 60 0.95 337 21.18 | 22.33 | 23.23 | 23.84 | 25.16
HPI89807 | R0.3 1.0 4 0.8 20 60 0.95 3.38 21.17 | 22.32 | 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 | R0O.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 | R0.2 1.5 4 1.35 8 50 1.45 5.68 836 | 864 | 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 1.5 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 1560 | 16.14 | 16.72 | 17.34 | 18.74
HPI89814 | R0.2 1.5 4 1.35 15 55 1.45 3.66 1559 | 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 | 21.49 | 22.26 | 23.09 -
HPI89817 | R0.2 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 -
HPI89020 | R0.2 2.0 4 1.7 6 50 1.95 5.93 6.29 | 6,50 | 6.73 | 698 | 7.53
HPI89819 | R0O.5 2 0 4 1 7 6 50 1.95 6.12 6.28 | 648 | 6.70 | 6.93 | 7.45
HPI89820 | RO0.2 4 8 1.95 4.92 836 | 864 | 895 | 9.28 | 10.01
Corner Radius Mill Dia. Shank Dia. NEXT PAGE D
Tolerance (mm) Tolerance (mm) Tolerance
up to @6 +0.005
over @6 \ +0.008 0~-0.010 \ * Shank D|a >@6: h5
© : Excellent O : Good
150 | M
Dg’gac'ﬂ@gt?(lm Non-alloy steel Low alloy steel HI%?[\]daI{%?gtielel, Stainless steel Grey castiron NOdli’rIgr cast Malleable cast
VDI3323 1 2 3 4 5 6 7 8 9 10 11 M2 12 13 1414 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
ol Ay Aumpum as. - Copgerdopor s Non Mol it Superloys | g Herdened see 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 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 1050Rm 421469 481-560 577-654 670-739 400 550
Recommended © © © © ©) O ©
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PREMIUM SOLID CARBIDE END MILLS i = '
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)

( e ﬁ i(R ozf | | %{i;

L2
S
R R C |
ks = ...

D0.2~D6  D8~D12

‘”teﬂere n
A ce

ngle (°)

Maximum reach length
according to draft angle

Unit : mm
Length .
Corner Mill Shank | Length Overall | Neck Maximum reach lengths
Radius |Diameter|Diameter| of Cut Length Diameter| Interference according to draft angle
Sh k Angle (°)
Ls 0.5° 1° 1.5° 2° 3°
HPI89821 | R0.3 2.0 4 1.7 8 50 1.95 4.96 836 | 864 | 894 | 926 | 9.99
HPI89822 | R0.5 2.0 4 1.7 8 50 1.95 5.05 835 | 862 | 892 | 923 | 994
HPI89823 | R0.8 2.0 4 1.7 8 50 1.95 5.18 834 | 860 | 888 | 9.19 | 9.87
HPI89824 | R0.2 2.0 4 1.7 12 55 1.95 3.66 1249 | 12,92 | 13.38 | 13.88 | 14.99
HPI89825 | R0.5 2.0 4 1.7 12 55 1.95 3.73 1248 | 1290 | 13.35 | 13.83 | 14.91
HPI189826 | R0.2 2.0 4 1.7 16 55 1.95 2.92 16.63 | 17.20 | 17.81 | 18.48 -
HPI89827 | R0.3 2.0 4 1.7 16 55 1.95 293 16.62 | 17.19 | 17.80 | 18.46 -
HPI189828 | R0.5 2.0 4 1.7 16 55 1.95 2.96 16.62 | 17.18 | 17.78 | 18.43 -
HPI89829 | R0.8 2.0 4 1.7 16 55 1.95 3.01 16.61 | 17.16 | 17.75 | 18.39 | 19.81
HPI89830 | R0.2 2.0 4 1.7 20 60 1.95 242 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 -
HPI89832 | R0.5 2.0 4 1.7 20 60 1.95 245 20.75 | 21.46 | 22.22 | 23.03 -
HPI89833 | R0.8 2.0 4 1.7 20 60 1.95 249 20.74 | 21.44 | 22.18 | 22.98 -
HPI89834 | RO.2 2.0 4 1.7 25 65 1.95 2.00 25.93 | 26.83 | 27.79 | 28.82 -
HPI89835 | R0.5 2.0 4 1.7 25 65 1.95 2.02 2592 | 26.81 | 27.76 | 28.78 -
HPI89836 | R0.2 2.0 4 1.7 30 70 1.95 1.70 31.10 | 32.18 | 33.33 - -
HPI89837 | RO.5 2.0 4 1.7 30 70 1.95 1.72 31.09 | 32.16 | 33.30
HPI89030 | R0.2 3.0 6 2.5 8 55 2.85 6.26 855 | 884 | 9.16 | 949 | 10.24
HPI89838 | R0.3 3.0 6 2.5 8 55 2.85 6.30 855 | 884 | 9.14 | 948 | 10.22
HPI89839 | RO.5 3.0 6 25 8 55 2.85 6.40 854 | 882 | 9.12 | 945 | 10.17
HPI89840 | R0.2 3.0 6 2.5 12 60 2.85 4.85 12.69 | 13.12 | 13.59 | 14.09 | 15.22
HPI89841 | R0.5 3.0 6 2.5 12 60 2.85 493 12.68 | 13.10 | 13.56 | 14.05 | 15.14
HPI89842 | RO.2 3.0 6 25 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
HPI89844 | R0.5 3 0 6 2 5 16 60 2.85 4.01 16.81 | 17.38 | 17.99 | 18.64 | 20.12
HPI89845 | R0.2 6 2.85 3.34 20.96 | 21.68 | 22.45 | 23.29 | 25.16
Corner Radius Mill Dia. Shank Dia. NEXT PAGE D
Tolerance (mm) Tolerance (mm) Tolerance
up to @6 +0.005
over 26 +0.008 0~-0.010 \ * Shank D|a >06: h5
© : Excellent O : Good
150 | M
Dgﬂsﬁgt?(lm Non-alloy steel Low alloy steel ngzglig)élegtg};el, Stainless steel Grey cast iron N°dli"r|gr cast Malleiarg:]e cast
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
S N ). s
- . - . e
el iy A as. - Congerdopor s Non Mol e it Superloys | g Herderedsce 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 41
HRc 15 30 25 38 34 4549 5055 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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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)

| e - i(R oz} | l %{i; n

L2
S
R R C $
B A8 ...

D0.2~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 accordmgtodraftangle

Interferep,
A ce

ngle (°)

Maximum reach length
according to draft angle

Ls
HPI89846 | R0.3 3.0 6 2.5 20 65 2.85 3.36 2095 | 21.67 | 2244 | 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 2.5 30 75 2.85 2.41 31.29 | 32.38 | 33.54 | 34.79 -
HPI89849 | R0.3 3.0 6 2.5 30 75 2.85 241 31.29 | 32.37 | 33.53 | 34.77 -
HPI89850 | R0.5 3.0 6 2.5 30 75 2.85 243 31.28 | 32.36 | 33.51 | 34.74 -
HPI89851 R0.2 3.0 6 2.5 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
= HP189859 | R0.2 4.0 6 3.5 8 55 3.85 4.76 856 | 886 | 9.18 | 9.52 | 10.29
* HPI89866 | R0.3 4.0 6 3.5 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
* HP189860 | R0.2 4.0 6 3.5 12 60 3.85 3.57 1269 | 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
* HP189879 | R1.0 4.0 6 3.5 12 60 3.85 3.57 1269 | 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 -
* HP189861 R0.2 4.0 6 3.5 16 60 3.85 2.86 16.83 | 17.41 | 18.04 | 18.72 -
* HP189868 | R0.3 4.0 6 3.5 16 60 3.85 2.86 16.83 | 17.41 | 18.04 | 18.72 -
* HP189874 | R0.5 4.0 6 3.5 16 60 3.85 2.86 16.83 | 17.41 | 18.04 | 18.72 -
* HPI89880 | R1.0 4.0 6 3.5 16 60 3.85 2.86 16.83 | 17.41 | 18.04 | 18.72 -
* HPI89855 | RO.1 4.0 6 3.5 20 65 3.85 2.38 20.96 | 21.69 | 22.48 | 23.32 -
* HP189862 | 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 | R0.5 4.0 6 3.5 20 65 3.85 2.38 20.96 | 21.69 | 22.48 | 23.32 -
* HP189881 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 b
Tolerance (mm) Tolerance (mm) Tolerance
up to @6 +0.005
over @6 \ +0.008 0~-0.010 \ * Shank D|a >@6: h5
© : Excellent O : Good
150 | ]
Dg’gac'ﬂ@gt?(lm Non-alloy steel Low alloy steel HI%?[\]daI{%?gtielel, Stainless steel Grey castiron NOdli’rIgr cast Malleable 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 O O
ISQ . . . _
ol Ay Aumpum as. - Copgerdopor s Non Mol it Superloys | g Herderesc e
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 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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PREMIUM SOLID CARBIDE END MILLS Q= 1
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)

a—— ﬁfg 1

L2
S
R R C $
B A8 ...

D0.2~D6 D8~D12 NEWSIZE 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 accordmgtodraftangle

Interferep,
A ce

ngle (°)

Maximum reach length
according to draft angle

Ls
* HP189863 | R0.2 4.0 6 3.5 30 75 3.85 1.68 31.30 | 32.39 | 33.56 - -
* HPI89870 | R0.3 4.0 6 3.5 30 75 3.85 1.68 31.30 | 32.39 | 33.56 - -
+ HPI89876 | R0.5 4.0 6 3.5 30 75 3.85 1.68 31.30 | 32.39 | 33.56 - -
* HP189882 | R1.0 4.0 6 3.5 30 75 3.85 1.68 31.30 | 32.39 | 33.56 - -
* HPI89857 | RO.1 4.0 6 3.5 35 80 3.85 1.47 3647 | 37.74 - - -
* HPI89864 | R0.2 4.0 6 3.5 35 80 3.85 1.47 3647 | 37.74 - - -
* HP189871 RO.3 4.0 6 3.5 35 80 3.85 1.47 36.47 | 37.74 - - -
* HPI89877 | R0O.5 4.0 6 3.5 35 80 3.85 1.47 3647 | 37.74 - - -
* HPI89883 | R1.0 4.0 6 3.5 35 80 3.85 1.47 3647 | 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 | R0.5 4.0 6 3.5 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 - - -
* HP1I89892 | R1.0 5.0 6 4 20 65 4.85 1.29 20.96 | 21.69 - - -
* HP1I89885 | RO.1 5.0 6 4 40 85 4.85 0.68 41.64 - - - -
* HP1I89887 | 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 - - - -
* HP189891 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 b
Tolerance (mm) Tolerance (mm) Tolerance
up to @6 +0.005
over 26 +0.008 0~-0.010 ‘ * Shank D|a >06: h5
© : Excellent O :Good
150 | ]
D’a\eﬂsﬁgt?(lm Non-alloy steel Low alloy steel Hgt:]gl{g)élegt:};el, Stainless steel Grey cast iron NOdli’rI(")’r cast Malleiarg:]e 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 O O
el N /s |
el iy A as. - Congerdopor s Non Mol e it Superloys | g Herdened s T
VDI3323 21 22 23 24 25 26 27 28 29 30 31 32 58] 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 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)

a——— ﬁfg 1

L2
S
' R R C $
.@ a 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\er:;elze(?)ce accordmgtodraftangle

Interferep,
A ce

ngle (°)

Maximum reach length
according to draft angle

Ls
* HPI89704 | RO.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 | RO.3 6.0 6 5 18 60 5.85 0.00 - - - - -
* HPI89709 | RO.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 - - - - -
* HP189701 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 | R0O.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 | R0O.5 6.0 6 5 35 80 5.85 0.00 - - - - -
* HPI89715 | R1.0 6.0 6 5 35 80 5.85 0.00 = = = = =
* HP189897 | 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 | R0.5 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 | R0O.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 b
Tolerance (mm) Tolerance (mm) Tolerance
up to @6 +0.005
over 26 \ +0.008 0~-0.010 ‘ * Shank D|a >06: h5
© : Excellent O : Good
150 | ]
Dg’gac'ﬂ@g‘?(lm Non-alloy steel Low alloy steel nggglig)élegtielel, Stainless steel Grey castiron N°dli’r|;r] cast Mallei?g:]e 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 O O
ISQ . . . _
ol Aurinu, - Aunfuncast,  Copprarppril Noy et ot ResisntSuperaloys | T Herderesc e
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 9 130 110 90 100 200 280 250 350 320 400Rm 1050Rm 421469 481560 577-654 670-739 400 550
Recommended © © © © ©) O ©)

64 4G YG-1CO,, LTD. m www.NVvanmaele.be | info@NVvanmaele.be




PREMIUM SOLID CARBIDE END MILLS
for HIGH HARDENED STEEL

C-COATED SOLID CARBIDE END MILLS
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)

— — R oof DID:iE/%[; W

SERIES

PLAIN SHANK HP|89

e
L3 "cgn%,:” lnterferenCe
| L2 & % Angle (¢ )
= 3
‘ =i
oating P118122
D02-D6  D8~DI2 (NEW SIZE) Unit : mm
. Length
Corner Mill Shank | Length Overall | Neck Maximum reach lengths
Radius |Diameter|Diameter| of Cut Length Diameter Interferen:ce accordmg to draft angle
Sh k Angle (°)
R D1 Ls
* HPI89100 | R0.3 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 - = = = =
* HP189724 | 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 12 12 38 80 11.70 0.00 - - - - -
* HPI89727 | R2.0 12.0 11.70 0.00 - - - - -
Corner Radius Mill Dia. Shank Dia.
Tolerance (mm) Tolerance (mm) ToIerance
up to @6 +0.005
over @6 +0.008 0~-0.010 ‘ * Shank D|a >06: h5
© : Excellent O : Good
1SO ] ]
D’t\eﬂsﬁgt?(lm Non-alloy steel Low alloy steel ngfaglig)élegtggel, Stainless steel Grey castiron NOdli’rlgrr] cast Malle?rg:]e cast
VDI3323 1 2 3 4 5 6 7 8 9 10 111 12 13 141 15 16 17 18 19 20
HRc 13 25 28 32 10 29 32 38 15 35 44 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 ! ! !
o Ay A, G adCopeon N NI oo SperAloys T orradsool U o
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 6165 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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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 ean stanc 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 D3 /
| /o = b1
ﬁ L
r— co
52 Int
L2 L 58 Angle (7%
\ 83
Lo
N E g)
4‘ 1
£8
2 Y o b
ezl 118122
D0.3~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
a Angle (°)
L2 Ds 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 1.27 134 | 142 1.62
HPK15901 | R0.05 0.5 4 1 1.5 40 0.45 12.16 1.73 1.82 193 | 2.05 | 234
HPK15006 | R0.05 0.6 3 0.9 2 40 0.55 10.35 225 | 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 | 2,67 | 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 11.22 225 | 238 | 252 | 267 | 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 | RO0.1 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 | 675 | 7.01 7.57
HPK15907 | RO.1 2.0 4 3 6 40 1.95 5.81 630 | 652 | 6.75 | 7.01 7.57
HPK15908 | RO.1 2.0 6 3 6 40 1.95 8.39 630 | 652 | 675 | 7.01 7.57
HPK15025 | RO.1 2.5 3 4 6 40 2.40 2.01 639 | 662 | 686 | 7.11 -
HPK15909 | RO.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 | 1250 | 12.97 -
NEXT PAGE p
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 D|a >06:h5
© : Excellent O : Good
150 | ]
Dg’gac'ﬂ@gt?(lm Non-alloy steel Low alloy steel ngggligsé?gtielel, Stainless steel Grey castiron NOdli’rIgr sl
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 O O
ISO
ol Ay Aumpum as. - Copgerdopor s Non Mol it Superloys | g Herdened see e
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 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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PREMIUM

C-COATED SOLID CARBIDE END MILLS

SOLID CARBIDE END MILLS
for HIGH HARDENED STEEL

X'EH N

SERIES

2 FLUTE STUB LENGTH CORNER RADIUS with EXTENDED NECK ruxn v [[IIRER

» 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

F

| L2

' oating P118122

Maximum reach length
according to draft angle

Interfere,
A nce

ngle ()

D03~D6  D8~D20

Unit : mm

Corner Mill hank | Length Ii;r:g‘t: Over Neck Maximum reach lengths

Radius |Diameter|Diameter| of Cut | ¢ - | Leng iameter '“It\er:';elze(?)‘e according to draft angle
R D1 D2 L Ls Ds 0.5° 1° 1.5° 2° 3°
HPK15060 | R0.2 6.0 6 7 14 50 5.85 0.00 = = = = =
HPK15080 | R0.2 8.0 8 9 18 60 7.70 0.00 - - - - -
HPK15100 | R0.2 10.0 10 12 25 75 9.70 0.00 = = = = =
HPK15120 | R0.3 12.0 12 15 30 75 11.70 0.00 - - - - -
HPK15160 | R0.3 16.0 16 18 38 90 15.70 0.00 = = = = =
HPK15200 | R0.3 20.0 20 24 45 100 19.70 0.00 - - - - -

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
ISO M
Material v High alloyed steel, . . Nodular cast Malleable cast
Description Non-alloy steel Low alloy steel and tool steel 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 125 190 250 270 300 180 275 300 350 200 325 409 200 240 180 180 260 160 250 130 230
Recommended O O O O O
ISO
Material ~ Aluminum-  Aluminum-cast, rand Aloys Non Metallic - Titanium Chiled  Hardened
Description wrought alloy alloyed ;E Cogp:ss Materials Heat Resistant Super Alloys Alloys IR e Sz Castlron  Castlron
VDI3323 21 22 23 24 25 26 27 29 30 31 32 58] 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 © © © © © O ©

m www.NVvanmaele.be | info@NVvanmaele.be
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7o

PREMIUM SOLID CARBIDE END MILLS
for HIGH HARDENED STEEL

C-COATED SOLID CARBIDE END MILLS
2 FLUTE MINIATURE CORNER RADIUS

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)

]>Q/Z¥D1
SE

L2

Coating P 123

Unit : mm

. Mill Shank Length Overall
R D1 D2 L L2

HPK14003
HPK14004
HPK14005
HPK14006
HPK14008
HPK14010
HPK14012
HPK14015
HPK14020

R0.02
R0.05
R0.05
R0.05
R0.05
RO.1

RO.1

R0.15
RO.15

0.3
0.4
0.5
0.6
0.8
1.0
1.2
1.5
2.0

[e )W) N o)W e)Nie)Nie)Nike)Nie)Wie))

0.45 50
0.6 50
0.7 50
0.9 50
1.2 50
15 50
1.8 50
2.2 50
2.2 50

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

0~-0.010

| h4

+0.005 |
ISO
Dg”sﬁ?gfén Non-alloy steel
VDI 3323 1 2 3 4
HRc 13 25 28
HB 125 190 250 270
Recommended
ISO
Material ~ Aluminum-  Aluminum-cast,
Description wrought alloy alloyed
VDI3323 21 22 23 24 25

HRc
HB 60 100 75
Recommended

130

ronze / Brass)
27 28 29 30 31 32 33 34 35 36 37 38.1
45-49  50-55 56-60 61-65 66-70 42 55

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

M
High alloyed steel, f
Low alloy steel A Stainless steel
6 7 8 9 10 1.1 1.2 12 13 14.1
10 29 32 38 15 35 44 15 23 10
180 275 300 350 200 325 409 200 240 180

O ©) ©) ©)
and Non Metallic " Titanium
Aloys Materials Heat Resistant Super Alloys Alloys

15 30 25 38

©

© : Excellent O : Good

: Nodular cast ~Malleable cast
Grey cast iron e =
15 16 17 18 19 20
10 26 3 25 21

180 260 160 250 130 230

Chiled  Hardened
Hardened steel i | i
382 391 392 393 40 41

© o o o0 (@) ©
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T A T L R
for HIGH HARDENED STEEL

C-COATED SOLID CARBIDE END MILLS SERIES
4 FLUTE CORNER RADIUS for RIB PROCESSING with NECK  ruanswens [ ETTTSI

» 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
— = 4 02| | [T STo
= " o

L2

Interferep,
A ce

ngle (°)

Maximum reach length
according to draft angle

g P.124-125

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°

'_

HPK16005 | R0.02 0.5 4 0.4 1 50 0.45 12.93 120 | 1.27 | 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 | 3.92 | 447
HPK16904 | R0.05 0.5 4 0.4 3 50 0.45 10.31 331 | 349 | 3.69 | 3.92 | 447
HPK16907 | RO.1 0.5 4 0.4 3 50 0.45 10.31 331 | 349 | 3.69 | 3.92 | 4.47
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 | 2,67 | 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 | 7.66 | 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 | 2,67 | 3.05
HPK16917 | R0.02 0.7 4 0.55 6 50 0.65 7.67 646 | 682 | 721 | 7.66 | 874
HPK16919 | R0.05 0.7 4 0.55 6 50 0.65 7.67 646 | 682 | 721 | 766 | 874
HPK16921 | RO.1 0.7 4 0.55 6 50 0.65 7.67 646 | 682 | 721 | 766 | 874
HPK16008 | R0.02 0.8 4 0.65 2 50 0.75 11.22 225 | 238 | 252 | 2,67 | 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 b
Tolerance (mm) Tolerance (mm) Tolerance

+0.005 | 0~-0.010 | h4

© : Excellent O :Good

1SO [ ™M
Material v High alloyed steel, . . Nodular cast Malleable cast
Description Non-alloy steel Low alloy steel and tool steel Stainless steel Grey cast iron i 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 125 190 250 270 300 180 275 300 350 200 325 409 200 240 180 180 260 160 250 130 230
Recommended O O O O O
EEE N e ) s
Material ~ Aluminum-  Aluminum-cast, rand rAloys Non Metallic - Titanium Chiled  Hardened
Description wrought alloy alloyed ronze / Brass) Materials Heat Resistant Super Alloys Alloys Hardened steel Castlron  Castlron
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 © © © © © O ©)
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Y/ orvichmamoeneostee.
for HIGH HARDENED STEEL

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)

L2

lnterferenc
e
Angle °)

Maximum reach length
according to draft angle

g P124-125

upto@3  Over @3 Unit : mm

Corner Mill Shank | Length Iheer:gw Overall | Neck Maximum reach lengths
Radius |Diameter|Diameter| of Cut Length |Diameter|Interference according to draft angle
Shank Angle °)
R D1 D2 L L2 Ds 0.5° 1° 1.5° 2° 3°

Ls

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 6.46 | 6.82 | 7.21 7.66 | 8.74
HPK16924 | R0.05 0.8 4 0.65 6 50 0.75 7.55 6.46 | 6.82 | 7.21 7.66 | 8.74
HPK16927 | RO.1 0.8 4 0.65 6 50 0.75 7.55 6.46 | 6.82 | 7.21 7.66 | 8.74
HPK16930 | R0.2 0.8 4 0.65 6 50 0.75 7.55 6.46 | 6.82 | 7.21 7.66 | 8.74
HPK16925 | R0.05 0.8 4 0.65 12 50 0.75 5.06 12.77 | 13.48 | 14.26 | 15.12 | 15.97
HPK16928 | RO.1 0.8 4 0.65 12 50 0.75 5.06 12.77 | 13.48 | 14.26 | 15.12 | 15.97
HPK16931 | R0.2 0.8 4 0.65 12 50 0.75 5.06 12.77 | 13.48 | 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 | 3,69 | 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 5.71 6.04 | 6.41 7.32
HPK16940 | RO.1 1.0 4 0.8 5 50 0.95 7.99 5.41 5.71 6.04 | 6.41 7.32
HPK16946 | R0.2 1.0 4 0.8 5 50 0.95 7.99 541 5.71 6.04 | 6.41 7.32
HPK16935 | R0.05 1.0 4 0.8 6 50 0.95 7.31 6.46 | 6.82 | 7.21 7.66 | 8.74
HPK16941 | RO.1 1.0 4 0.8 6 50 0.95 7.31 6.46 | 6.82 | 7.21 7.66 | 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 6.25 857 | 9.04 | 9.56 | 10.15| 11.18
HPK16942 | RO0.1 1.0 4 0.8 8 50 0.95 6.25 857 | 9.04 | 9.56 | 10.15 | 11.18
Corner Radius Mill Dia. Shank Dia. NEXT PAGE b
Tolerance (mm) Tolerance (mm) Tolerance
+0.005 | 0~-0.010 | h4
© : Excellent O : Good
150 | ]
Dg’gac'ﬂ@gt?(lm Non-alloy steel Low alloy steel HI%?[\]daI{%?gtielel, Stainless steel Grey castiron NOdli’rlg; cast Malleable 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 O O
ISO
ol Ay Aumpum as. - Copgerdopor s Non Mol it Superloys | g Herderesc e
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 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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T A T L R
for HIGH HARDENED STEEL

C-COATED SOLID CARBIDE END MILLS SERIES
4 FLUTE CORNER RADIUS for RIB PROCESSING with NECK  ruanswens [ ETTTSI

» 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 o
— = 4 02| | [T STo
= o

L2
g P.124-125

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°

Interferen,
A Ce

ngle (°)

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 | 3,56 | 3.85
HPK16952 | R0.2 1.5 4 1.2 3 50 1.45 9.15 3.20 | 3.31 343 | 3,56 | 3.85
HPK16955 | R0.3 1.5 4 1.2 3 50 1.45 9.15 3.20 | 3.31 343 | 356 | 385
HPK16949 | RO.1 1.5 4 1.2 4 50 1.45 8.12 423 | 438 | 454 | 471 5.09
HPK16950 | RO0.1 1.5 4 1.2 6 50 1.45 6.63 630 | 6.52 | 6.75 | 7.01 7.57
HPK16953 | R0.2 1.5 4 1.2 6 50 1.45 6.63 630 | 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 1.45 427 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 | 1391 | 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 | 4.71 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 5.81 630 | 652 | 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 | 9.31 | 10.06
HPK16966 | R0.3 2.0 4 1.6 8 50 1.95 4.83 837 | 866 | 897 | 9.31 | 10.06
HPK16969 | R0.5 2.0 4 1.6 8 50 1.95 4.83 837 | 866 | 897 | 9.31 | 10.06
HPK16960 | RO.1 2.0 4 1.6 12 50 1.95 3.62 12.50 | 12.94 | 13.40 | 1391 | 15.03
HPK16964 | R0.2 2.0 4 1.6 12 50 1.95 3.62 12.50 | 12.94 | 13.40 | 1391 | 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 | R0.2 3.0 6 2.5 8 55 2.85 6.17 856 | 8.86 | 9.18 | 9.52 | 10.29
Corner Radius Mill Dia. Shank Dia. NEXT PAGE >
Tolerance (mm) Tolerance (mm) Tolerance
+0.005 | 0~-0.010 | h4
© : Excellent O :Good
150 | ]
Dgﬂsﬁgt?(lm Non-alloy steel Low alloy steel ngzglig)élegtg};el, Stainless steel Grey cast iron N°dli"r|gr cast Malleiarg:]e 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 O O
S N ). s
: e - : T
el iy A as. - Congerdopor s Non Mol e it Superloys | g Herderedsce T
VDI3323 21 22 23 24 25 26 27 28 29 30 31 32 58] 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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Y/ orvichmamoeneostee.
for HIGH HARDENED STEEL

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)

L2

lnterferenc
e
Angle °)

Maximum reach length
according to draft angle

g P124-125

upto@3  Over @3 Unit : mm

Corner Mill Shank | Length Iheer:gw Overall | Neck Maximum reach lengths
Radius |Diameter|Diameter| of Cut Length |Diameter|Interference according to draft angle
Shank Angle °)
R D1 D2 L L2 Ds 0.5° 1° 1.5° 2° 3°

Ls
HPK16974 | R0.3 3.0 6 2.5 8 55 2.85 6.17 856 | 886 | 9.18 | 9.52 | 10.29
HPK16977 | R0.5 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 2.5 16 60 2.85 3.92 16.83 | 17.41 | 18.04 | 18.72 | 20.24
HPK16975 | R0.3 3.0 6 2.5 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 2.5 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 2.5 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 | 952 | 10.29
HPK16987 | R0.5 4.0 6 3.2 8 55 3.85 476 856 | 886 | 9.18 | 9.52 | 10.29
HPK16990 | R1.0 4.0 6 3.2 8 55 3.85 4.76 8.56 | 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 | 2691 | 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 | 2597 | 2691 | 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 1063 | 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 -
Corner Radius Mill Dia. Shank Dia. NEXT PAGE b
Tolerance (mm) Tolerance (mm) Tolerance
+0.005 | 0~-0.010 | h4
© : Excellent O : Good
150 | ]
Dg’gac'ﬂ@gt?(lm Non-alloy steel Low alloy steel HI%?[\]daI{%?gtielel, Stainless steel Grey castiron NOdli’rlg; cast Malleable 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 O O
ISO
ol Ay Aumpum as. - Copgerdopor s Non Mol it Superloys | g Herderesc e
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 9 130 110 90 100 200 280 250 350 320 400Rm 1050Rm 421469 481560 577-654 670-739 400 550
Recommended © © © © ©) O ©)

72 G YG-1CO, LTD. m www.NVvanmaele.be | info@NVvanmaele.be



WG g
for HIGH HARDENED STEEL / =

C-COATED SOLID CARBIDE END MILLS SERIES
4 FLUTE CORNER RADIUS for RIB PROCESSING with NECK  ruanswens [ ETTTSI

» 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 -
— — 7 02| | [ — B ()
] | o

L2

Interferep,
A ce

ngle (°)

Maximum reach length
according to draft angle

g P.124-125

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°

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 65 485 1.29 20.96 | 21.69 - - -
HPK16999 | R0O.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 | R0O.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 = = = = =
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 | R0.5 6.0 6 5 30 80 5.85 0.00 = = = = =
HPK16815 | R1.0 6.0 6 5 30 80 5.85 0.00 - - - - -
Corner Radius Mill Dia. Shank Dia.
Tolerance (mm) Tolerance (mm) Tolerance
+0.005 | 0~-0.010 | h4
© : Excellent O :Good
150 | M
D’a\eﬂsﬁgt?(lm Non-alloy steel Low alloy steel ngzglig)élegt:};el, Stainless steel Grey cast iron N°dli’r|grr] cast Malle?rg:]e cast
VDI3323 1 2 3 4 5 6 7 8 9 0 1M1 12 12 13 1441 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
S N ). s
- e - : T
pual Ay, Aumpumzs Copenicopertls Nen el ot Rosistat SuperAloys ot Hardenod o o ke
VDI3323 21 22 23 24 25 26 27 28 29 30 31 32 58] 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 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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Y/ orvichmamoeneostee.
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)

e Be—" =1
L)

| .

%z | % R R C
30° | 27730° 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°

Interferep,
A ce

ngle ]

Maximum reach length
according to draft angle

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 3.59 630 | 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 40 240 2.01 639 | 6.62 | 686 | 7.11 -
HPK17904 | RO.1 2.5 6 4 6 40 2.40 7.83 639 | 6.62 | 686 | 7.11 7.69
HPK17030 | RO.1 3.0 6 4 7 45 2.85 6.64 7.52 | 7.79 | 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 | 14.12 | 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 9.59 | 993 | 10.29 | 10.67 | 11.54
HPK17040 | RO.1 4.0 6 5 9 45 3.85 4.39 9.59 | 993 | 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 | R0.5 4.0 6 5 12 55 3.85 3.57 12.69 | 13.14 | 13.61 | 14.12 | 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 2096 | 21.69 | 22.48 | 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 45 435 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
N KD
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
Dg’gac'ﬂ@g‘?(lm Non-alloy steel Low alloy steel Hi%f;gl{g}élegtielel, Stainless steel Grey castiron N°dli’r|;r] cast Mallei?g:]e cast
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
ISO
et i Mo, CopeaiCops Neu otk g Rsian SuperAloys | T Horionogsesl (SO 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 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 © © © © ©) O ©)
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C-COATED SOLID CARBIDE END MILLS
4 FLUTE CORNER RADIUS with NECK

PREMIUM SOLID CARBIDE END MILLS Q= 1
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)

el - LSS
e

Interferep,
A ce

ngle (°)

%z | % R C
30° | 27730° Coating

9
Maximum reach length
according to draft angle

P.124-125
upto@3  Over @3 D1~D6 D8~D20 Unit : mm
C Length .
orner M|II Shank Length Overall | Neck Maximum reach lengths
Angle (°)

L3 L2 Ds 0.5° 1° 1.5° 2° 3°
HPK17060 | RO.2 6.0 6 7 14 50 5.85 0.00 - - - - -
HPK17918 | R0O.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 | R0O.5 6.0 6 9 20 920 5.85 0.00 - - - - -
HPK17921 | R1.0 6.0 6 9 20 90 5.85 0.00 = = = o S
HPK17080 | RO.2 8.0 8 9 18 60 7.70 0.00 - - - - -
HPK17923 | R0.5 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 | R0.5 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 | R0.5 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 | R0O.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 = = = = o
HPK17200 | R0.3 20.0 20 24 45 100 19.70 0.00 - - - -

| Size __|Corner 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 D|a >@6: h5 ©: Excellent O: Good
1SO M
D’a\eﬂsﬁgt?(lm Non-alloy steel Low alloy steel Higt:]gl{g)élegt:};el, Stainless steel Grey cast iron N°dli’r|grr] cast Malleiarg:]e 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 O O
EEE N e ) s
Material ~ Aluminum-  Aluminum-cast, rand rAlloys Non Metallic " Titanium Chiled  Hardened
Description wrought alloy alloyed ronze / rassk}ys Materials Heat Resistant Super Alloys Alloys Hardened steel Castlron  Castlron

VDI3323 21 2 23 24 25 26 27 28 29 30 3 32 33

HRc 15 30 25
HB 60 100 75 9 130 10 90 100 200 280 250
Recommended

34 35 36 37 381 382 391 392 393 40 4
38 34 45-49 50-55 56-60 61-65 66-70 42 55
350 320 400Rm 1050 Rm 421-469 481560 577654 670-739 400 550

© © o o0 0 (@) ©
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Y/ orvichmamoeneostee.
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

ce| | AN
I

| L2

Coating P126
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

ISO M
Material v High alloyed steel, . . Nodular cast ~ Malleable cast
Description Non-alloy steel Low alloy steel and tool steel 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 125 190 250 270 300 180 275 300 350 200 325 409 200 240 180 180 260 160 250 130 230
Recommended O O O O O
ISO
Material ~ Aluminum-  Aluminum-cast, and Aloys Non Metallic - Titanium Chiled  Hardened
Description wrought alloy alloyed ronze/Brass) | Materials  Heat Resistant Super Alloys Alloys IR EmEs itz Casthon  Castlron
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 © © © © ©) O ©)
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PREMIUM SOLID CARBIDE END MILLS =

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)

Amerference

L2 e ()

Maximum reach length
according to draft angle

N
BEA5 r
oating P127-134 ‘
Unit : mm
Diameter|Diameter| of Cut Shank Length |Diameter Aer:'gelze(?)ce according to draft angle
Dn D2 L Ls 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
HPI88903 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
HP188904 0.15 4 0.12 0.5 45 0.135 14.01 0.57 0.60 0.64 0.68 0.77
HPI88905 0.15 4 0.12 0.75 45 0.135 13.59 0.83 0.88 0.93 0.99 1.13
HPI188906 0.15 4 0.12 1 45 0.135 13.19 1.10 1.16 1.22 1.30 1.48
HP188907 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
HP188908 0.2 4 0.15 0.75 45 0.17 13.53 0.88 0.93 0.98 1.04 1.19
HP188909 0.2 4 0.15 1 45 0.17 13.13 1.14 1.20 1.27 1.35 1.54
HP188910 0.2 4 0.15 1.5 45 0.17 12.39 1.67 1.76 1.86 1.98 2.26
HP188911 0.2 4 0.15 2 45 0.17 11.73 2.19 2.31 245 2.60 297
HP188912 0.2 4 0.15 25 45 0.17 11.14 272 2.87 3.04 3.22 3.68
HP188913 0.2 4 0.15 3 45 0.17 10.61 3.25 342 3.62 3.85 4.39
HP188003 0.3 4 0.25 1 45 0.27 13.08 1.14 1.20 1.27 1.35 1.54
HP188914 0.3 4 0.25 1.5 45 0.27 12.33 1.67 1.76 1.86 1.98 2.26
HP188915 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
HP188917 0.3 4 0.25 3 45 0.27 10.52 3.25 3.42 3.62 3.85 4.39
HP188004 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 15 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 2.31 245 2.60 2.97
HP188920 0.4 4 0.3 25 45 0.37 10.98 272 2.87 3.04 3.22 3.68
HP188921 0.4 4

0.3 3 45 0.37 10.44 3.25 342 3.62 3.85 4.39
NEXT PAGE p>

Mil Dia. Shank Dia. — 7
ey YT
| h4

0~-0.010

Enforced Cutting Edge
© : Excellent O : Good

1SO [ ™M
Material v High alloyed steel, . . Nodular cast Malleable cast
Description Non-alloy steel Low alloy steel and tool steel Stainless steel Grey cast iron o 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
EEE N e ) s
Material ~ Aluminum-  Aluminum-cast, rand rAloys Non Metallic - Titanium Chiled  Hardened
Description wrought alloy alloyed ronze / Brass) Materials Heat Resistant Super Alloys Alloys Hardened steel Castlron  Castlron
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 © © © © © O ©)

m www.NVvanmaele.be | info@NVvanmaele.be 4G YG-1CO, LTD. 77

=1
for HIGH HARDENED STEEL 4 - E H



PREMIUM SOLID CARBIDE END MILLS
for HIGH HARDENED STEEL

7o

C-COATED SOLID CARBIDE END MILLS
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)

SERIES

PLAIN SHANK HP|88

L2

—’l—lﬂf
9

Maximum reach length
according to draft angle

lmerferenCe

A

ngle (°
~\)

N
L3 o B T
Coating P127-134 ‘
Unit : mm
Mill Shank | Length Length Overall | Neck Maximum reach lengths
Diameter |Diameter| of Cut | o Length |Diameter| Interference according to draft angle
ank Angle (°)
Dn D2 L 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
HPI188927 0.4 4 0.3 10 45 0.37 6.13 10.61 11.19 11.84 | 12.58 13.82
HPI88005 0.5 4 04 1 45 0.45 12.93 1.20 1.27 1.34 1.42 1.62
HP188928 0.5 4 0.4 1.5 45 0.45 12.16 1.73 1.82 1.93 2.05 234
HP188929 0.5 4 0.4 2 45 0.45 11.47 2.25 2.38 2.52 2.67 3.05
HPI88930 0.5 4 0.4 2.5 45 0.45 10.86 2.78 2.93 3.10 3.29 3.76
HPI188931 0.5 4 0.4 3 45 0.45 10.31 3.31 3.49 3.69 3.92 4.47
HPI188932 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 4.36 4.60 4.86 5.16 5.89
HP188934 0.5 4 0.4 45 45 0.45 8.94 4.88 5.15 5.45 5.79 6.60
HPI188935 0.5 4 0.4 5 45 0.45 8.56 5.41 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
HP188937 0.5 4 04 7 45 0.45 7.32 7.51 7.93 8.39 8.91 10.16
HPI188938 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
HP188942 0.6 4 0.5 3 45 0.55 10.21 3.31 3.49 3.69 3.92 4.47
HPI188943 0.6 4 0.5 4 45 0.55 9.25 4.36 4.60 4.86 5.16 5.89
HPI188944 0.6 4 0.5 5 45 0.55 8.45 541 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
— 5
Tolerance (mm) Tolerance v N
0~-0.010 \ h4
Enforced Cutting Edge
© : Excellent O : Good
S0 I m
Dg’gac'ﬂ@gt?(lm Non-alloy steel Low alloy steel Hi%f:]gl{g}é?gtielel, Stainless steel Grey castiron NOdli’rlg; cast Malleable 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
180
o Ay Mg, Ggge 0GNNSR SperAloys T ornoaseel Gl (e

VDI3323 21 2 23 24 25 26 27 28 29 30 3 32 33 34 3 36 37 381 382 391 392 393 40 4

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 1050Rm 421469 481560 577654 670-739 40 550

Recommended © © © © ©)] @] ©]
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C-COATED SOLID CARBIDE END MILLS
2 FLUTE SQUARE for RIB PROCESSING

PREMIUM SOLID CARBIDE END MILLS =
for HIGH HARDENED STEEL 4

SERIES

PLAIN SHANK HP|88

» 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
( o2} [ D1
e —————— L
e
L3 ’mel‘ference
L2 ~Angle ()
\

N
T

C
Coating

P.127-134

Maximum reach length
according to draft angle

Length

Interference

Mill Shank | Length
Diameter|Diameter| of Cut
D1 D2 L1

Overall | Neck
Length |Diameter
L2 Ds

Unit : mm

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

Shank Angle )
HPI88007 0.7 4 0.55 2 45 0.65 11.31 2.25 2.38 2.52 2.67 3.05
HPI88946 0.7 4 0.55 4 45 0.65 9.14 4.36 4.60 4.86 5.16 5.89
HPI88947 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
HPI88949 0.7 4 0.55 10 50 0.65 5.80 10.67 11.26 11.91 12.65 13.69
HPI88008 0.8 4 0.65 3 45 0.75 10.01 3.31 3.49 3.69 3.92 447
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
HPI88953 0.8 4 0.65 8 50 0.75 6.49 8.57 9.04 9.56 10.15 11.29
HP188954 0.8 4 0.65 10 50 0.75 5.69 10.67 11.26 | 11.91 12.65 13.63
HPI88955 0.8 4 0.65 12 50 0.75 5.06 12.77 13.48 14.26 15.12 15.97
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 3.92 447
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
HPI188960 1.0 4 0.8 7 50 0.95 6.74 7.51 7.93 8.39 8.91 10.01
HPI88961 1.0 4 0.8 8 50 0.95 6.25 8.57 9.04 9.56 10.15 11.18
HP188962 1.0 4 0.8 9 50 0.95 5.83 9.62 10.15 10.74 | 11.40 12.35
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 13.48 14.26 15.01 15.85
HP188965 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 18.93 1943 | 20.53
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
Mill Dia., Shank Dia, o NEXT PAGE b
Tolerance (mm) Tolerance s RN
0~-0.010 | h4
Enforced Cutting Edge
© : Excellent O :Good
1SO ! ™M
Dgﬂsﬁgt?(lm Non-alloy steel Low alloy steel nggglig)élegt:};el, Stainless steel Grey cast iron N°dli"r|;r] cast  Malleable 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
1SO s |
o Moy A e, OngraiCapeon N Mo e Restan suerloys T ez (Ot
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 66-70 42 55
HB 60 100 75 90 130 110 90 100 200 280 250 350 320 400Rm1050Rm 421469 481560 577-654 670-739 400 550
Recommended © © © © © O ©
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PREMIUM SOLID CARBIDE END MILLS
for HIGH HARDENED STEEL

7o

C-COATED SOLID CARBIDE END MILLS
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)

SERIES

PLAIN SHANK HP|88

i
g

| L
=8
L3 o B T
Coating P127-134 ‘
Unit : mm
Mill Shank | Length Length Overall | Neck Maximum reach lengths
Diameter |Diameter| of Cut | o Length |Diameter| Interference according to draft angle
ank Angle (°)
Dn D2 L L2 Ds 0.5° 1° 1.5° 2° 3°
HPI188969 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 | 1850 | 20.01
HPI188014 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
HP188975 1.5 4 1.2 6 50 1.45 6.63 6.30 6.52 6.75 7.01 7.57
HP188976 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
HPI188979 1.5 4 1.2 14 60 1.45 3.81 14.57 15.08 15.62 16.21 17.52
HP188980 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
HP188982 1.5 4 1.2 20 60 1.45 2.89 20.77 | 21.49 | 22.27 | 23.10 -
HP188983 1.5 4 1.2 25 70 1.45 2.41 2594 | 26.84 | 27.81 28.85 -
HP188984 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 | 3754 | 38.89 - -
HPI88016 1.6 4 1.3 6 50 1.55 6.48 6.30 6.52 6.75 7.01 7.57
HPI188986 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
HP188987 1.8 4 1.4 8 50 1.75 5.15 8.37 8.66 8.97 9.31 10.06
HPI188988 1.8 4 1.4 10 50 1.75 443 1043 10.80 11.19 11.61 12.55
HP188989 1.8 4 1.4 12 50 1.75 3.88 1250 | 1294 | 1340 | 13.91 15.03
—
Tolerance (mm) Tolerance v -
0~-0.010 | h4
Enforced Cutting Edge
© : Excellent O : Good
S0 I m
Dg’gac'ﬂ@gt?(lm Non-alloy steel Low alloy steel Hi%f:]gl{g}é?gtielel, Stainless steel Grey castiron NOdli’rlg; cast Malleable 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
180
sl Ay Aupuncas. Gage Gt No VI o ResisantSuperAloys 1T ornoaseel Gl (e

VDI3323 21 2 23 24 25 26 27 28 29 30 3 32 33 34 3 36 37 381 382 391 392 393 40 4

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 1050Rm 421469 481560 577654 670-739 40 550

Recommended © © © © ©)] @] ©]
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PREMIUM SOLID CARBIDE END MILLS i = '

for HIGH HARDENED STEEL
C-COATED SOLID CARBIDE END MILLS SERIES
2 FLUTE SQUARE for RIB PROCESSING SUEY HPIS8
» 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 T
( - o2} [ :&*01
L3 £z Angrerence
£ O
4“ g3

C ‘I’
ki) P127-134 ‘

Unit : mm

Mill Shank | Length Ibee']g‘t’:‘ Overall | Neck Maximum reach lengths
Diameter|Diameter| ofCut | ¢~ | Length (Diameter Inlt\er:';elze(?)ce according to draft angle
Dn D2 L Ls Lo Ds 0.5° 1° 1.5° 2° 3°

HPI188990 1.8 4 1.4 14 50 1.75 3.46 1457 | 15.08 | 1562 | 16.21 17.52
HP188991 1.8 4 1.4 16 60 1.75 3.12 1664 | 17.21 | 17.84 | 1850 | 20.01
HP188992 1.8 4 1.4 18 60 1.75 2.84 18.70 | 19.35 | 20.05 | 20.80 -
HPI188020 2.0 4 1.6 4 50 1.95 7.28 423 4.38 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
HPI88995 2.0 4 1.6 10 50 1.95 414 1043 | 10.80 | 11.19 | 11.61 12.55
HPI188996 2.0 4 1.6 12 50 1.95 3.62 1250 | 1294 | 1340 | 13.91 15.03
HPI188997 2.0 4 1.6 14 60 1.95 3.21 14.57 | 15.08 | 1562 | 16.21 17.52
HPI88998 2.0 4 1.6 16 60 1.95 2.89 16.64 | 17.21 17.84 | 18.50 -
HPI188999 2.0 4 1.6 18 60 1.95 2.62 18.70 | 19.35 | 20.05 | 20.80 -
HPI188801 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 - -
HPI88803 2.0 4 1.6 30 70 1.95 1.69 3111 | 32,19 | 3335 - -
HP188804 2.0 4 1.6 35 80 1.95 1.48 36.27 | 37.54 - - -
HPI188805 2.0 4 1.6 40 920 1.95 1.31 4144 | 42.89 - - -
HPI88806 2.0 4 1.6 50 100 1.95 1.06 51.78 | 53.58
HPI188025 25 4 2 8 50 24 3.91 8.46 8.76 9.07 9.41 10.18
HP188807 25 4 2 12 50 24 2.87 1260 | 13.04 | 13.51 14.01 -
HPI88808 25 4 2 16 60 24 2.26 16.73 | 17.31 17.94 | 18.61 -
HPI188809 25 4 2 20 60 24 1.87 20.87 | 21.59 | 2237 - -
HPI88810 2.5 4 2 30 70 24 1.30 31.20 | 32.29 - - -
HPI88811 25 4 2 40 90 24 1.00 41.54 - - - -
HP188812 25 4 2 50 100 24 0.81 51.88 - - - -
HPI188030 3 0 6 4.5 8 50 2.85 6.17 8.56 8.86 9.18 9.52 10.29
HPI88813 6 4.5 12 50 2.85 4.80 1269 | 13.14 | 13.61 14.12 | 15.27
Mill Dia. Shank Dia. P NEXT PAGE >
Tolerance (mm) ToIerance /‘ RN
0~-0.010
Enforced Cutting Edge
© : Excellent O : Good
150 | M
Dgﬂsﬁgt?(lm Non-alloy steel Low alloy steel ngzglig)élegtg};el, Stainless steel Grey cast iron N°dli"r|;r] cast Malleiarg:]e cast
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
S N ). s
- . - . e
lre Aumiurs A o, CopeaiCgpenlos N Metol et Rosita SuperAloys | THA Hordend o i [peset
VDI3323 21 22 23 24 25 26 27 28 29 30 31 32 58] 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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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)

Inlerferen
A ce

L2 el ()

Maximum reach length
according to draft angle

N
k5 T
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 3130 | 3239 | 3356 | 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 5197 | 53.78 = = =
HPI88050 5.0 6 75 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 20 4.85 0.68 41.64 - - - -
HPI88825 5.0 6 7.5 50 100 4.85 0.55 51.97 = = = =
HP188060 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 20 5.85 0.00 - - - - -
HP188828 6.0 6 9 50 100 5.85 0.00 = = = = =

Mill Dia. Shank Dia.
Tolerance (mm) Tolerance P e

0~-0.010 \ h4 /

. Enforced Cutting Edge
© : Excellent O : Good
1SO [ ™M
Material v High alloyed steel, . . Nodular cast ~Malleable cast
Description Non-alloy steel Low alloy steel and tool steel 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 125 190 250 270 300 180 275 300 350 200 325 409 200 240 180 180 260 160 250 130 230
Recommended O O O O O
I1SO
Material ~ Aluminum-  Aluminum-cast, rand Aloys Non Metallic - Titanium Chiled  Hardened
Description wrought alloy alloyed ronze/Brass) | Materials  Heat Resistant Super Alloys Alloys Hardened steel Casthon  Castlron
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 © © © © ©) O ©
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C-COATED SOLID CARBIDE END MILLS
2 FLUTE SQUARE with EXTENDED NECK

PREMIUM SOLID CARBIDE END MILLS Q= 1
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)

D3
——— I s
| EE e
ES
L B P
Coating P127-134
Unit : mm
Diameter|Diameter| of Cut Shank Length |Diameter Angle () according to draft angle
D1 D2 L L2 Ds 0.5° 1° 1.5° 2° 3°
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 2.05 234
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 1.4 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 3.92 447
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 3.31 349 3.69 3.92 4.47
HPK19015 1.5 4 1.7 4 50 1.45 8.12 423 4.38 4.54 4.71 5.09
HPK19902 1.5 6 1.7 4 50 1.45 10.21 423 4.38 4.54 4.71 5.09
HPK19020 2.0 4 2 5 50 1.95 6.46 5.26 5.45 5.64 5.86 6.33
HPK19903 2.0 6 2 5 50 1.95 9.05 5.26 5.45 5.64 5.86 6.33
HPK19025 25 4 25 6 55 240 4.77 6.39 6.62 6.86 7.11 7.69
HPK19904 25 6 2.5 6 55 240 7.83 6.39 6.62 6.86 7.11 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 35 9 55 335 5.12 9.59 9.93 10.29 | 10.67 | 11.54
HPK19040 4.0 6 4 10 55 3.85 4.08 1063 | 11.00 | 1139 | 11.82 | 12.78
HPK19050 5.0 6 5 13 55 4.85 1.89 13.73 | 14.21 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 90 15.70 0.00 - - - - -
HPK19200 20.0 105 19.70 0.00 - - - - -
“ by
up to @12 0~-0.010
over @12 \ 0~-0.012 * Shank Dla >06:h5
Enforced Cutting Edge
© : Excellent O : Good
IS0 M
D’a\eﬂsﬁgt?(lm Non-alloy steel Low alloy steel Higt:]gl{g)élegt:};el, Stainless steel Grey cast iron N°dli’r|grr] cast Malleiarg:]e cast
VDI3323 1 2 3 4 5 6 7 8 9 10 11 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
1SO s |
ol Auripur,  Aumfuncast, - CoppraCrperAls Nou elallo ot ResisantSuperloys T Hersened s 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 41

HRc 15 30 25 38
350

HB 60 100 75 90 130 10 90 250

Recommended

100 200 280

34 45-49 50-55 56-60 61-65 66-70 42 55
320 400Rm 1050 Rm 421-469 481-560 577-654 670-739 400 550

© © o o0 0 (@) ©
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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)

Dzl[l | [ NTor

— —
—— e— | D
L2

Inlerferen
A ce

ngle (°
~\)

Maximum reach length
according to draft angle

N
Ay

d
C N
Coating P 135 ‘

upto@3  Over @3 Unit : mm

Mill Shank | Length Ibeenlg‘t:,‘ Overall | Neck Maximum reach lengths
Diameter |Diameter| ofCut | ¢~ | Length (Diameter In;\er:';?;e(lg)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 | 13.91 | 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 14 12 50 1.75 3.88 1250 | 1294 | 1340 | 1391 | 15.03
HPK20906 1.8 4 14 18 60 1.75 2.84 18.70 | 19.35 | 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 | 2694 | 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 3130 | 3239 | 33.56 | 34.82 -
HPK20040 4.0 6 6 12 50 3.85 3.57 12,69 | 13.14 | 13.61 | 1412 | 1527
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.>@6 : h5
© : Excellent O : Good
150 [ ————— M
Dg’gac'ﬂ@g‘?(lm Non-alloy steel Low alloy steel nggglig)élegtielel, Stainless steel Grey castiron N°dli’r|;r] cast Malleiab:]e cast
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
I1SO
Material ~ Aluminum-  Aluminum-cast, rand Aloys Non Metallic - Titanium Chiled  Hardened
Description wrought alloy alloyed ronze / Brass) Materials Heat Resistant Super Alloys Alloys Hardened steel Castlron  Castlron
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 © © © © © O ©
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C-COATED SOLID CARBIDE END MILLS
4 FLUTE SQUARE with EXTENDED NECK

=1

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)

D3
— PO OOSST
Ls 52 I
o0 Interferen,
| L2 g% %Ce
£8
TR
— = =8
a Coating P135 '
upto@3  Over @3 Unit : mm
Mill ank | Length Ibeer}gw Overall | Neck Maximum reach lengths
Diameter |Diameter| of Cut Length |Diameter| Interference according to draft angle
Shank Angle )
D1 D2 L Ls 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 5.45 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 10.63 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 = = = = =
HPK21200 20.0 20 20 40 105 19.70 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
1SO ] ]
D'é";;"?gt?(lm Non-alloy steel Low alloy steel H'%',‘,g'{g‘éfgtgﬁje" Stainless steel Grey cast iron N°dli’r|grr] cast Malle?rg:]e 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 3 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
1S0 ! ! Jq s |
sl Aumiy - Auuncas,Gage Gl No W o RessaniSuperAloys | T Hornogsoel Gt
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 6165 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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PREMIUM SOLID CARBIDE END MILLS
for HIGH HARDENED STEEL

7o

C-COATED SOLID CARBIDE END MILLS
MULTI FLUTE SQUARE

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)

PL_—

C
Coating

P.136-137

| NN\

o

Mill Shank Length Overall
Diameter Diameter of Cut Length
D1 D2 L1 L2

Unit : mm

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 90 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 Din06:hs
* Mill Dia. Tolerance(mm) for Long Type : 0~-0.02
© : Excellent O : Good
ISO M
Dg’gac'ﬂ@g‘?(lm Non-alloy steel Low alloy steel Hi%f;gl{g}élegtielel, Stainless steel Grey castiron NOdli’rt‘:rr] cast Malleiab:]e cast
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 @) ©) ©)
ISO
ool Ay Mmoo, CogemiGmetos N MOBIC st Ressat Speals AT R T

VDI3323 21 2 23 24 25 26 27 28 29 30

HRc
HB 60 100 75 920 130 110 90 100

Recommended

31 32 33 34 3 36 37 38.1
15 30 25 38
200 280 250 350

©

382 391 392 393 40 M

34 45-49 50-55 56-60 61-65 66-70 42 55
320 400Rm 1050 Rm 421-469 481-560 577-654 670-739 400 550

© o o o0 (@) ©
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C-COATED SOLID CARBIDE END MILLS
4 FLUTE CORNER RADIUS - HIGH FEED

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)

R
R |D3
[ — / Dzlﬂ Fh' D1
5 il
L2
I ’E' ‘é,
3
Coating P.138-139
Unit : mm
. Length .
Corner Mill Shank | Length Below Overall | Neck Maximum reach lengths
Radius |Diameter|Diameter| of Cut Length |Diameter|Interference according to draft angle
Shank Ang|e °)
R D1 D2 L Ls L2 Ds 0.5° 1° 1.5° 2° 3°
HPK22020 | R0O.5 2.0 6 1 6 50 1.95 8.39 6.30 | 6.52 | 6.75 | 7.01 7.57
HPK22901 | R0O.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 | 952 | 10.29
HPK22902 | R0O.5 3.0 6 1.2 8 70 2.85 6.17 856 | 8.86 | 9.18 | 9.52 | 10.29
HPK22040 | R0O.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 @ R0.5 5.0 6 2 10 70 4.85 2.36 10.63 | 11.00 | 11.39 | 11.82 -
HPK22060 | R0O.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 90 5.85 0.00 - - - - -
HPK22907 | R1.0 8.0 8 3.5 16 60 7.70 0.00 - - - - -
HPK22080 | R1.0 8.0 8 35 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.>g6 : hS
© : Excellent O : Good
1SO ] ]
D’a\eﬂsﬁgt?(lm Non-alloy steel Low alloy steel Hgt:]gl{g)élegt:};el, Stainless steel Grey cast iron N°dli’r|grr] cast Malleiarg:]e 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 3 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
IS0 s |
sl Aumiy - Auuncas,Gage Gl No W o RessaniSuperAloys | T ornegseel G (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 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 1050Rm 421469 481560 577654 670-739 400 550
Recommended © © © © © O ©
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o,
. I/G RECOMMENDED CUTTING CONDITIONS
HPI91, HPI192, HPK10 s:res

2 FLUTE BALL NOSE for RIB PROCESSING Ve-min  fo=nmisah  Ap=mm

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

- o Diameter (@)
ateria
50" {3323 | Description ~ 2 | 0.
3 | 05 |0. 5] 15 [175] 2 [ 25] 3 | 5 | 05]06]0 ~ ~
8 28 28 25 25 9 | 46 46 46 46 46 46 42 | 42 42

0.012/0.012 0012 001100110011 0,011 0010 0010 0.007 | 0.015 0015 0015|0015 0.015 0015 0014 0014|0014
4917849178 49178 | 44260 | 44260 | 44260| 44260 3934239342 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
Ve 31 31 31 31 28 28 | 28 | 28 | 25 | 25 9 46 | 46 | 46 | 46 | 46 | 46 | 42 | 42 | &2
fz 0.0120.012 0012 0012 00110011 0011 0011 0010 0010 0.007 0015 0015 0015|0015 0.015|0.015 0014 0014|0014
RPM 49178 49178 49178 49178 44260 44260 44260 44260 39342|39342 14753 49178 49178 49178 49178 49178 49178|44260 44260 44260

Non-alloy
steel

steel Ve 31 31 31 31 28 28 | 28 | 28 | 25 | 25 9 46 | 46 | 46 | 46 | 46 | 46 | 42 | 42 | &2
fz 00120012 0.012 0012 001100110011 0,011 0010 0.010 | 0.007 | 0015 0015 0015|0015 0015|0015 0014 0014|0014
RPM 49178 49178 49178 4917844260 | 44260 4426044260 39342|39342 14753 49178 49178 49178 49178 4917849178 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 4 | 46 | 46 | 46 | 46 | 46 | 42 | 42 | &2
fz 0.012 0,012 0012 0012 00110011 0011 0011 0010 0010 0.007 0015 0015 0015 0015 0.015|0.015 0014 0014|0014
RPM 49178 49178 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 4 | 46 | 46 | 46 | 46 | 46 | 42 | 42 | &2
fz 0.011/0.011 0011 0011 0010 0010 0.010 0.010 0.009 0.009 | 0.007 | 0.014 0014 0014|0014 0014 0014 0013 0013|0013
RPM 49178 49178 49178 49178 44260 44260 4426044260 39342|39342 14753 49178 49178 49178 49178 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 0002 0.002 0001 0005 0.005 0.005| 0005 0.005 0005 0004 0004 0.004
Ve 31 31 31 31 28 28 | 28 | 28 | 25 | 25 9 46 | 46 | 46 | 46 | 46 | 46 | 42 | 42 | &2
fz 0.011 /0,011 0.011 0011 0010 0010 0010 0.010 0.009 0.009 0007 0014 0014 0014|0014 0014 0014 0013 0013|0013
RPM 49178 49178 49178 49178 | 44260 | 44260 4426044260 39342|39342 14753 49178 49178 49178 49178 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 0.04 0.004 0.004
Ve 29 29 | 29 | 29 | 26 | 26 | 26 | 26 | 23 | 23 9 4 4 4 41 4 4 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 0.0130.013|0.013 | 0.013 0013 0012 0012|0012
RPM 45900 45900 4590045900 41310 41310/41310|41310 3672036720 13770 43714 43714 4371443714 43714 43714|39343 3934339343
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 0002 0.002 0001 0005 0.005 0.005| 0.005 0.005 0005 0.004 0.004 0004
Vc 26 | 26 | 26 | 26 | 23 23 | 23 23 21 21 8 4 4 4 4 4 4 37 | 37 | 37
fz 0.010 0.010  0.010  0.010 0.009 | 0.009 A 0.009 0.009  0.008 0.008  0.006 0.012 0.012 0012|0012 00120012 0011 0011|0011
RPM 40983 40983 40983 |40983 | 36885 | 36885 36885 | 36885 32786|32786 12295 43714 43714 43714 43714 43714 4371439343 3934339343
FEED | 820 @ 820 | 820 | 820 | 664 664 664 | 664 525 | 525 @ 148 | 1049 | 1049 | 1049 1049 | 1049 | 1049 866 | 866 & 866
Ap | 0.003|0.003 0.03 0.003 0.003 0.003 0.002 0.002 0.002 0.002 0.001 0005 0005 0.005 0.004 0.004 0004 0004 0.004 0.004
Vc 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 A 0.009 | 0.008  0.008 | 0.006 | 0.012 0.0120.012|0.012|0.0120.012 0.011|0.011|0.011
RPM 3278632786 3278632786 29507 2950729507 29507 2622926229 9836 138250 38250 3825038250 38250 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 0004 0004 0.004
Ve 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 00110011 0011|0011 0010 0010|0010
RPM 32786 32786 32786 3278629507 2950729507 29507 26229| 26229 9836 32786 32786 32786 32786 32786 32786|29507 29507 29507
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 0.0020.002 0.002 0002 0002 0.002 0002 0.001 0004 0004 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 4 | 46 | 46 | 46 | 46 | 46 | 42 | 42 | &2
fz 0.011 /0,011 0.011 0011 0010 0010 0010 0.010 0.009 0.009 0.007 0014 0014 0014|0014 0014 0014 0013 0013|0013
RPM 49178 49178 49178 4917844260 | 44260 44260 44260 39342|39342 14753 49178 49178 49178 49178 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
\'¢ 29 29 | 29 | 29 | 26 | 26 | 26 | 26 | 23 | 23 9 4 4 4 4 4 4 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 0013|0013 0013 0013 0012 0012|0012
RPM 45900 45900 45900 45900 41310 41310/41310|41310 36720| 36720 13770 43714 4371443714 43714 43714 43714|39343 3934339343
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 0004 0004 0.004

NEXT PAGE p

88 4G YG-1CO,, LTD. m www.NVvanmaele.be | info@NVvanmaele.be

FEED | 1180 | 1180 | 1180 | 1180 | 974 | 974 | 974 | 974 | 787 | 787 | 207 | 1475 | 1475 | 1475 | 1475 | 1475 | 1475 | 1239 | 1239 | 1239
Lowalloy 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




RECOMMENDED CUTTING CONDITIONS

HPI191, HP192, HPK10 sres

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 (@)

50 | 424 |meter| 55 05 T 03 [ 05 [ 03 [ 05 [ 04 [ 04 s
5 (35| 4 | 5 | 7 [os o8| 1 [ 15| 2 25| 3 [35] & 455 [ 67 1 [is]is
Ve 42 42 37 37 28 14 67 67 67 67 67 60 60 60 60 54 54 54 40 82 82 82
fz 0014/ 0.014 0.012 0012 0011 0009 0019 0019 0019 0019 0019 0017 0017 0.017 0017 0015 0015 0015 0013 0.024 0.024 0.024
RPM | 4426044260 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 0.004 0004 0.004 0.003 0.002 0.008 0.008 0.08 0007 0.007 0006 0.006 0.006 0.006 0.06 0.006 0.05 0004 0.010 0010 0.010
Vc 42 42 37 37 28 14 67 67 67 67 67 60 60 60 60 54 54 54 40 82 82 82
fz 0.014 | 0.014 0.012 0012 0011 0.009 0019 0019 0019 0019 0019 0.017 0017 0017 0017 0015 0015 0015 0013 0.024 0.024 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 0.004 0004 0.004 0.003 0002 0.008 0008 0.008 0007 0.007 0006 0.006 0.006 0.006 0.006 0006 0.05 0004 0.010 0010 0.010
Vc 42 42 37 37 28 14 67 67 67 67 67 60 60 60 60 54 54 54 40 82 82 82
fz 0.014 | 0.014 0.012 0012 0011 0009 0019 0019 0.019 0019 0019 0.017 0017 0.017 0017 0015 0015 0015 0013 0.024 0.024 0.024
RPM | 4426044260 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 0.004 0.004 0004 0.003 0.02 0008 0.008 0.008 0007 0.007 0006 0006 0.006 0006 0006 0.006 0.05 0.004 0.010 0.010 0.010
Ve 42 42 37 37 28 14 67 67 67 67 67 60 60 60 60 54 54 54 40 82 82 82
fz 0.014 | 0.014 0012 0012 0011 0009 0019 0019 0019 0019 0019 0017 0017 0017 0017 0015 0015 0015 0013 0024 0.024 0024
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 0.004 0004 0.004 0.003 0.002 0.008 0008 0.08 0007 0.007 0006 0.006 0.006 0.006 0.006 0.006 0.05 0004 0.010 0010 0.010
Vc 42 42 37 37 28 14 67 67 67 67 67 60 60 60 60 54 54 54 40 82 82 82
fz 0.013/0.013 0.011 0011 0010 0.008 0.017 0017 0017 0017 0017 0015 0015 0015 0015 0014 0014 0.014 0012 0021 0.021 0.021
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 0.004 0004 0.003 0003 0001 0007 0007 0.007 0006 0.006 0005 0.005 0.005 0005 0.005 0005 0.004 0003 0.009 0009 0.009
Vc 42 42 37 37 28 14 67 67 67 67 67 60 60 60 60 54 54 54 40 82 82 82
fz 0.013 /0.013 0.011 0011 0010 0.008 0.017 0017 0017 0017 0017 0015 0015 0015 0015 0014 0014 0014 0012 0021 0.021 0.021
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 0.004 0004 0.003 0.003 0001 0.007 0007 0.007 0006 0.006 0005 0.005 0.005 0.005 0.005 0.005 0.04 0003 0.009 0009 0.009
Vc 37 37 33 33 25 12 57 57 57 57 57 51 51 51 51 45 45 45 34 72 72 72
fz 0.012 /0,012 0.010 0.010 0009 0.008 0.017 0017 0017 0017 0017 0015 0015 0015 0015 0.014 0014 0.014 0012 0021 0.021 0.021
RPM 3934339343 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 0.004 0004 0.003 0003 0.001 0007 0007 0.007 0006 0.006 0005 0.005 0005 0.005 0.005 0.005 0.004 0.003 0.009 0.009 0.009
Vc 37 37 33 33 25 12 52 52 52 52 52 46 46 46 46 41 41 41 31 67 67 67
fz 0.011 0,011 0.010 0.010 0.008 0.007 0015 0.015 0.015 0015 0.015 0.014 0014 0.014 0.014 0012 0.012 0012 0011 0.019 0.019 0019
RPM 39343 39343 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 0.003 0.003 0003 0.002 0.001 0006 0.006 0.006 0006 0.006 0.005 0005 0.004 0.004 0.004 0.004 0.04 0.03 0.008 0.08 0.008
Ve 32 32 29 29 22 1 46 46 46 46 46 42 42 42 42 37 37 37 28 57 57 57
fz 0.011/0.011 0010 0.010 0008 0.007 0015 0015 0015 0015 0015 0014 0014 0014 0014 0012 0012 0012 0011 0019 0019 0019
RPM 34425 34425 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 0.003 0003 0.003 0002 0001 0.006 0006 0.006 0006 0.006 0005 0.005 0.004 0.004 0.004 0.004 0.04 0003 0.08 0008 0.008
Vc 28 28 25 25 19 9 41 41 41 41 41 37 37 37 37 33 33 33 25 52 52 52
fz 0.010 | 0.010 0.009 0.009 0.008 0.007 0.014 0.014 0.014 0.014 0014 0.013 0013 0013 0013 0011 0011 0011 0010 0017 0.017 0.017
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 0.003 0003 0003 0002 0001 0.005 0005 0.005 0005 0.005 0004 0.004 0004 0.004 0004 0.004 0.003 0.003 0.007 0007 0.007
Vc 42 42 37 37 28 14 67 67 67 67 67 60 60 60 60 54 54 54 40 82 82 82
fz 0.013 0,013 0011 0011 0010 0008 0.017 0017 0017 0017 0017 0015 0015 0015 0015 0014 0014 0014 0012 0021 0.021 0.021
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 0.004 0004 0.003 0.003 0001 0.007 0007 0.007 0006 0.006 0005 0.005 0.005 0.005 0.005 0.005 0.04 0003 0.009 0009 0.009
Vc 37 37 33 33 25 12 57 57 57 57 57 51 51 51 51 45 45 45 34 72 72 72
fz 0.012 | 0.012 0.010 0.010 0.009 0.008 0.017 0017 0017 0017 0017 0015 0015 0015 0015 0014 0014 0.014 0012 0021 0.021 0.021
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 0.004 0004 0.003 0003 0001 0.007 0007 0.007 0006 0.006 0005 0.005 0.005 0.005 0.005 0005 0.004 0003 0.009 0009 0.009
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. I/G RECOMMENDED CUTTING CONDITIONS
HPI91, HP192, HPK1 0 screes

2 FLUTE BALL NOSE for RIB PROCESSING Ve-min  fo=nmisah  Ap=mm

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

Diameter (@)
D
3\§z'3 | 05 | o5 [ 05| o5 [os5]|os[os|os[os|o06[os]|06[os]|os]os]os]|os]os]|os]|
_LBS | ---ﬂﬂlﬂ---ﬂ

Vc 82 8
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
RPM 52458 52458 47212 47212|47212|47212 47212 41966 41966|31475|31475 5191151911 51911| 51911 51911 46720 46720 46720 46720 46720 46720
FEED | 2518 | 2518 | 2077 | 2077 | 2077 | 2077 | 2077 | 1595 | 1595 | 1070 | 1070 A 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 0010 0010 0.008  0.008 | 0.008
Ve 82 82 74 74 74 | 74 74 66 66 49 | 49 98 98 98 | 98 | 98 | 88 | 88 | 8 | 8 | 8 | 88
fz 0.024 | 0.024 1 0.022 0.022  0.022 0.022 0.022 0019 0019 0.017|0.017 0.029 0.029 0029 0.029 0.029 0.026 | 0.026 | 0026 0.026  0.026 0.026
RPM | 52458 52458 4721247212 47212 47212 47212|41966 41966 31475 31475 51911 5191151911 51911 51911|46720 46720 46720 46720 46720 46720
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 A 0.007 0.005 0.012 0012 0.011 0.011 00110010 0010 0.010 0.008 0.008 | 0.008
Ve 82 | 82 74 74 74 74 74 66 66 49 | 49 98 98 | 98 | 98 | 98 | 88 | 88 | 8 | 8 | 88 | 88
fz 0.024 1 0.024 1 0.022 0.022 | 0.022 | 0.022  0.022 0.019 0019 | 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
RPM 52458 52458 47212 47212|47212|47212 47212 41966 41966|31475|31475 5191151911 51911| 51911 51911 46720 46720 46720 46720 46720 46720
FEED | 2518 | 2518 | 2077 | 2077 | 2077 | 2077 | 2077 | 1595 | 1595 | 1070 | 1070 A 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 00110010 0010 0.010  0.008 0.008 | 0.008
\'d 82 8 74 74 74 | 74 74 66 66 49 | 49 98 98 98 | 98 | 98 | 88 | 8 | 8 | 8 | 88 | 88
fz 0.024 | 0.024 | 0.022 0022  0.022 0.022 0.022 0019 0019 0.017|0.017 0.029 0.029 0029 0.029 0.029 0.026 | 0.026 | 0026 0.026  0.026 0.026
RPM | 52458 52458 4721247212 47212 47212 47212|41966 41966 31475 31475 51911 5191151911 51911 51911|46720 46720 46720 46720 46720 46720
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 0010 0.010 0.008  0.008 | 0.008
\d 82 82 74 74 74 74 |74 66 66 49 | 49 98 98 | 98 | 98 | 98 | 88 88 | 8 | 88 | 8 | 88
fz 0.0210.021 1 0019 0019 0019 0019 0.019 0017 0017 | 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 4721247212 47212 47212 47212|41966 41966 31475 31475 51911 5191151911 51911 51911|46720 46720 46720 46720 46720 46720
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
\'d 82 8 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 0019 0019 0.019 0017 0017 | 0015 0.015 0.025 0.025|0.025 | 0.025 0.0250.023|0.023|0.023 0.0230.023 0.023
RPM | 52458 52458 47212 47212|47212 /4721247212 41966 41966|31475|31475 5191151911 51911/ 51911 51911 46720 46720 46720 46720 46720 46720
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
38.

fz 0.021/0.021 1 0019 0019 0019 0019 0.019 0017 0017 | 0.015 | 0.015 0.024 0.024|0.024 | 0.024 | 0.024 | 0.022|0.022|0.022 0022 0.022 0.022
RPM | 45900 45900 4131041310 41310 41310 41310|36720 36720 27540 27540 46447 46447 46447 46447 46447|41802 41802|41802 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
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
Vc 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 0017 0017 0.017 0015 0.015|0.013 | 0.013 0.0230.023|0.023 | 0.023 0023 002100210021 0021 0021 0.021
RPM | 4262142621 38359 38359 38359 38359 38359|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
Vc 57 | 57 | 51 51 51 51 51 45 | 45 | 34 | 34 | 67 | 67 | 67 | 67 | 67 | 60 | 60 | 60 | 60 | 60 | 60
fz 0.019/0.019 0017 0017 | 0017|0017 0.017 0015 0.015|0.013 | 0.013 0.023|0.023 | 0023 | 0.023 | 0.023 | 0.021 | 0.021 | 0.021 | 0.021 | 0.021 | 0.021
RPM | 36064 36064 32458 32458 32458 32458 32458|28851 28851 21638 21638 35519/35519/35519 35519 35519|31967 31967 31967 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 0,017 0015 0015 0015 0015 0.015 0014 0014 0012 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 2950726229 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 98 98 | 98 | 98 | 98 | 88 8 | 8 | 8 | 88 | 88
fz 0.0210.021 1 0019 0019 0019 0019 0.019 0017 0017 |0.015|0.015 0.025 0.025|0.025 | 0.025 0.0250.023|0.023|0.023 | 0.0230.023 0.023
RPM 52458 52458 47212 47212|47212|47212 47212 41966 41966|31475|31475 5191151911 51911| 51911 51911 46720 46720 46720 46720 46720 46720
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 0.0210.021 0019 0019 0019 0019 0.019 0017 0017 | 0015 0.015 0.024 0024|0024 | 0.024 0.0240.022 0022|0022 0022 0.022  0.022
RPM 45900 45900 41310 41310 41310 41310 41310|36720 36720 27540 27540 46447 46447 46447 46447 4644741802 41802 41802 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
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
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RECOMMENDED CUTTING CONDITIONS

HPI191, HP192, HPK10 sres

2 FLUTE BALL NOSE for RIB PROCESSING Ve-mimn  fo=nmisah  Ap=mm

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

Diameter (@)

ol 0 Demeer
323 et o [ 0 [ o6 | oa [ 5 | o7 | o7 |07 | o7 | o8 | 08 [ os [ o8 | o | os [ o8 | 8 [ os [ 05 [ 5 [ 6o ]
-ﬂﬂ--ﬂﬂ----ﬂ-ﬂlﬂ--ﬂﬂ

114 1 103 | 103 129 1 129 | 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 | 0.039 0.035 | 0035 0.035 0.035 0.031 | 0.031 0.039 0039 0035|0035
RPM 4152941529 41529 31147|31147|51911 46720 | 46720 | 41529|51228| 51228 | 51228 46105 46105| 46105 46105 40982 40982 51228 51228 46105 46105
FEED | 1910 | 1910 | 1910 | 1246 | 1246 3011 | 2429 | 2429 | 1910 | 3996 A 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|0.011 0010 0010 0016 0.014 0.014|0.013|0.013 0011|0011 0011 0010 0018 0016 0.0140.013

RPM | 41529 41529 4152931147 31147 51911 46720|46720 41529 51228 51228 51228 46105 46105 46105 46105|40982 40982 51228 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 | 0.008 | 0.008 0.008 | 0.006  0.006 0014|0011 0010 0010 0.016 0.014 0014 0013 0013 0011 001100110010 0018 0.016 0014|0013
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 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
RPM 4152941529 41529 31147|31147|51911 46720 46720 | 41529|51228| 51228 51228 46105 46105| 46105 46105 40982 40982 51228 51228 46105 46105
FEED | 1910 | 1910 | 1910 | 1246 | 1246 3011 | 2429 | 2429 | 1910 | 3996 A 3996 A 3996 | 3227 | 3227 | 3227 | 3227 | 2541 | 2541 | 3996 3996 | 3227 | 3227
Ap | 0.008 | 0.008  0.008 | 0.006 | 0.006 0.014|0.011 0010 0010 0.016 0.014 0014 0013 0013 0011 001100110010 0018 0016 0.014|0.013
Vc 78 78 | 78 | 59 | 59 | 114 | 103 | 103 | 91 | 129 | 129 | 129 | 116 | 116 | 116 | 116 | 103 | 103 | 145 | 145 | 130 130
fz 0.023 | 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 0039  0.039  0.035 | 0.035
RPM | 41529 41529 4152931147 31147 51911 46720|46720 41529 51228 51228 51228 46105 46105 46105 46105|40982 40982 51228 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 | 0.008 | 0.008 0.008 0.006 | 0.006 0.014|0.011 0010 0010 0016 0014 0.0140.013|0.013 0011|0011 0011 0010 0018 0016 0.0140.013
Ve 78 78 | 78 | 59 | 59 | 114 103 | 103 | 91 | 129 | 129 | 129 | 116 | 116 | 116 | 116 | 103 | 103 | 145 | 145 | 130 @ 130
fz 0.020 | 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 | 41529 41529 41529 3114731147 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 0.012 00120011 0.011 0010 0010|0010 0009 0015 0.014  0.012|0.011
Ve 78 78 | 78 | 59 | 59 | 114 | 103 | 103 | 91 | 129 | 129 | 129 | 116 | 116 | 116 | 116 | 103 | 103 | 145 145 | 130 @ 130
fz 0.020 | 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 K 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|0.011 0011 0.010|0.010 0.010 0.009 0015 0014 0.012 0.011
Ve 70 70 | 70 | 53 53 0102 ) 92 | 92 | 8 | 118 | 118 | 118 | 107 | 107 | 107 | 107 | 95 | 95 | 133 | 133 | 120 | 120
fz 0.019/0.019 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
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 0,012 0012 0011 0.011 0010 0010|0010 0.009 0015 0014 0012|0011
Vc 62 62 | 62 | 4 | 46 | 90 81 81 72103 | 103 | 103 & 93 93 | 93 | 93 | 82 | 8 | 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 0012 0010 0.010 0.009 0.009  0.009 0008 0014 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  0.018 0016 | 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 28415/21311|21311 35519 31967|31967 28415 36884 36884 36884 33196 33196 33196 33196|29507 29507 36884 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 00130012 0.012]0.010|0.010 0.009 | 0.009 0.009 0008 0014 0013 0012|0.010
Ve 499 | 49 | 49 | 37 | 37 72 | 65 65 58 | 8 8 | 8 74 74 74 74 | 66 66 93 93 | 8 | 8
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 | 26229 26229 26229 1967219672 32786 2950729507 26229 32786 32786 32786 29507 29507 29507 2950726229 26229 32786 32786 29507 29507
FEED | 944 | 944 | 944 | 590 | 590 1443 1180 | 1180 944 | 1902 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 0010 0.009 0.009 0.008 | 0.008 0.007 | 0.007 0.007 0.007 0012 0011 0.009 0.008
Ve 78 78 | 78 | 59 | 59 | 114 | 103 | 103 | 91 | 129 | 129 | 129 | 116 | 116 | 116 | 116 | 103 | 103 | 145 | 145 | 130 K 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]0.011 0011 0010|0010 0.010 0.009 0015 0014 0.012 0.011
Ve 70 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
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 0.012 0012 0011 0.011 0.010 0.010] 0010 0009 0015 0.014 0012|0011
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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 1 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
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. I/G RECOMMENDED CUTTING CONDITIONS
HPI91, HP192, HPK1 0 screes

2 FLUTE BALL NOSE for RIB PROCESSING Ve-min  fo=nmisah  Ap=mm

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

Diameter (@)
EREEEREE RN RN RN R RN R RN AR RN
' 3 l4als |67 [8loJao]]n]uln]i]o]l2]2s]30]2]4]6]
Vc 160 | 160 | 160 | 160 | 160 | 144 | 144 | 144 | 144 | 144 | 128 128 | 128 @ 96 9 96 48 48 48 196 196 | 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 5081845736 45736 4573645736 4573640654 40654 | 40654 30491 3049130491 15245|15245|15245 51911 5191151911
FEED | 4879 | 4879 | 4879 | 4879 | 4879 | 3933 | 3933 | 3933 | 3933 | 3933 | 3090 | 3090 3090 | 2073 | 2073 4 2073 | 884 | 884 | 884 | 5295 | 5295 | 5295
Ap | 0020 0.020 | 0.020 0.018 | 0.018 0.016 0.016 0016 0.014 0014 0.014 0014 0.013 0013 0.010| 0.010 0.005| 0.005 0.005 0.024 0022 0.022
Vc 160 | 160 | 160 | 160 @ 160 | 144 | 144 | 144 | 144 | 144 128 128 | 128 @ 96 9% 96 48 48 48 196 196 | 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 1524551911 51911 51911
FEED | 4879 | 4879 | 4879 | 4879 | 4879 | 3933 | 3933 | 3933 | 3933 | 3933 | 3090 A 3090 | 3090 | 2073 | 2073 | 2073 | 884 = 884 | 884 | 5295 | 5295 | 5295
Ap | 0020 0.020 0020 0.018 0.018 0016 0016 0016 0014 0014 0.014 0014 0.013 0013 0010 0010 0.005  0.005 0.005 0.024 0022 0.022

Ve 160 | 160 | 160 | 160 = 160 144 | 144 | 144 144 144 128 | 128 | 128 | 9% | 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 50818 50818 50818 50818|50818 45736 45736 45736|45736|45736|40654 40654 40654 30491|30491 30491 15245 15245 15245 51911 5191151911

FEED | 4879 | 4879 | 4879 | 4879 | 4879 | 3933 | 3933 | 3933 | 3933 | 3933 | 3090 A 3090 | 3090 | 2073 | 2073 | 2073 | 884 & 884 | 884 K 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 0014 0013 0.013 0.010 0.0100.005  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 | 19 | 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 0034|0034 0.029 0029 0029 0051 0051 0.051
({5 RPM 5081850818 50818 50818| 50818 45736 45736 45736 45736|45736 40654 40654 40654|30491 3049130491 15245 15245| 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 | 0020 0.020 0.020 0.018|0.018 0016|0016 0016 0014 0.014 0014 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 | 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
1N[7H RPM | 50818 50818 50818 50818 50818 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 | 0017/0017 0017|0015 0.015|0.014|0.014 0014 0012 0012 0012 0012 0011 |0.011 0.009 0.009  0.004  0.004 | 0.004 0.020 0018|0018
\'d 160 160 | 160 | 160 = 160 144 | 144 | 144 144 144 128 | 128 | 128 | 9% 9 | 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 0034 0.029  0.029 0029 0.025|0.025]|0.025 0.045 0.045  0.045
RPM 50818 50818 50818 50818|50818 4573645736 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 | 00170017 0017 0015|0015 0014|0014 0014 0012 0012 0012 0.0120.011|0.011 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 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|4131041310 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
Ap | 0017|0017 0017 | 0.015 0.015| 0014|0014 0014 0012 0012 0012 0012 0.011|0.011 0.009 0.09  0.004  0.004 | 0.004 0.020 0018|0018
Vc 129 1 129 | 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 0034 0.034 0034 0.030 0.030 00300027 0027 0027 002300230023 0039 0.039 0039
RPM 40983 40983 | 40983 4098340983 | 36885 36885 36885 36885| 3688532786 3278632786 24590 24590 24590 1229512295 12295 39616 39616 39616
FEED | 3115 | 3115 | 3115 | 3115 | 3115 | 2508 | 2508 | 2508 2508 | 2508 | 1967 A 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 0011 0.011 0011 0010 0.010 0.008 0.008 0.004  0.004 | 0.004 0.019 0.017|0.017
Vc 3 13 | 13 113 113 102 | 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 0022 0022 0022 0.040 0.040 0.040
RPM | 36064 36064 36064 36064 36064 32458 32458|32458 32458 32458 28851 28851 2885121638 21638 21638|10819 10819 10819 35519 35519 35519
FEED | 2669 | 2669 | 2669 | 2669 | 2669 | 2142 | 2142 | 2142 | 2142 | 2142 | 1731 | 1731 | 1731 | 1125 | 1125 1125 | 476 | 476 | 476 | 2842 | 2842 | 2842
Ap 00160016 0016 0014|0014 0013|0013 0013 0011 0011 0011 0.0110.010|0.010 0.008 | 0.008 0.04 0.04 0.004 0.019 0.0170.017
Ve M3 13 | 13 ) 13 113 | 102 | 102 | 102 | 102 | 102 @ 91 91 91 68 68 | 68 | 34 | 34 | 34 | 118 | 118 | 118
fz 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 | 0.023 | 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 28851 28851 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 2383 | 2383 2388
Ap | 00130013 0013 0012|0012 0010|0010 0.010 0.009 0009 0.009 0.009 0.008 | 0.008 0.007 | 0.007 0.003 0.003 0.003 0016  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 1 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 50818 50818 50818 50818|50818 4573645736 45736  45736|45736|40654 40654 40654 3049130491 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 | 00170017 0017 0015|0015 0014|0014 0014 0012 00120012 0.012]0.011|0.011 0.09 | 0.009 0.004 0.04 0.004 0.020 0.0180.018
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 3672027540 27540 27540|13770| 13770 13770 43714 4371443714
FEED | 3856 | 3856 | 3856 3856 | 3856 | 3140 | 3140 | 3140 | 3140 | 3140 | 2497 | 2497 | 2497 | 1597 | 1597 1597 | 689 | 689 & 689 | 3934 3934 | 3934
Ap | 0017/0017 0017 | 0015 0.015|0.014| 0014 0014 0012 0.012 0012 0012 0011 |0.011 0.009 0.009  0.004  0.004  0.004 0.020 0.018|0.018
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RECOMMENDED CUTTING CONDITIONS

HPI191, HP192, HPK10 sres

2 FLUTE BALL NOSE for RIB PROCESSING

e[ 73 72 |72 |2 [ 12 |7 [ A [ 14 ] 55

Diameter (@)

Vc =m/min.
RPM = rev./min.

15 [ s [ s |15 [ 15 ]

fz = mm/tooth
FEED = mm/min.

Ap=mm
LBS = Length Below Shank

s |
S 3 0 N A N M 5.3 TN R B S R T R B TR R
176 | 176 | 176 | 157 | 157 | 197 | 197 | 175 | 242 | 242 | 242 | 242 242 | 218 218 | 218 | 218 | 218 | 194 | 194 194 | 1%
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 46720 46720|46720 41529|41529 44814|44814 3983451365 5136551365 5136551365 46229 46229 | 46229 46229 4622941092 (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 0.019 1 0.017 | 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 A 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 @ 1%
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 4152944814 44814 39834 5136551365 5136551365 | 51365 46229 46229 46229 46229 46229|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 0.019 |/ 0.017 | 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
Vc 176 | 176 | 176 | 157 | 157 | 197 | 197 | 175 | 242 | 242 | 242 | 242 242 | 218 218 | 218 | 218 | 218 | 194 | 194 194 | 1%
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 4152944814 4481439834 5136551365 5136551365 | 51365 46229 46229 46229 46229 46229|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 0.019  0.017 | 0.017 1 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 A 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 @ 1%
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 44814 44814 39834 5136551365 5136551365 | 51365 46229 46229 46229 46229 46229|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 0.019  0.017 | 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
Vc 167 | 167 | 167 | 148 | 148 | 189 | 189 | 168 | 232 | 232 | 232 | 232 232 | 209 209 | 209 A 209 | 209 K 185 | 185 | 185 | 185
fz 0.041 1 0.041 | 0.041 1 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 4426044260 44260 3934239342 42971 4297138197 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 A 3718 A 3718 | 3718 3718 | 3718 | 2990 | 2990 K 2990 | 2990
Ap 0016 0.014 0.014 0014 0.0130.019|0.017|0.017 | 0026 | 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 167 | 167 | 167 | 148 | 148 | 189 | 189 | 168 | 232 | 232 H 232 | 232 | 232 | 209 | 209 | 209 K 209 K 209 | 185 | 185 185 | 185
fz 0.041 1 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 3934239342 42971|42971 38197 49178 49178 49178 49178 49178 44260 44260 44260 44260 44260 39342|39342 39342|39342
FEED | 3585 | 3585 | 3585 | 2833 | 2833 | 3558 | 3558 | 2811 | 4623 | 4623 | 4623 | 4623 | 4623 A 3718 3718 | 3718 3718 | 3718 | 2990 | 2990 K 2990 | 2990
Ap 0.016 1 0.014 | 0.014  0.014 | 0.013 | 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
Vc 148 | 148 | 148 | 132 | 132 | 172 | 172 | 153 | 211 | 211 | 211 | 211 | 211 | 190 190 | 190 A 190 | 190 | 169 | 169 @ 169 | 169
fz 0.041 1 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 39343139343 39343 34971 3497139084 39084 34742 | 44807 | 44807 | 44807 | 44807 | 44807 40326 40326 40326 4032640326 |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 0.016 | 0.014 | 0.014 | 0.014 | 0.013 | 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
Vc 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 A 0.038 | 0.038  0.034 | 0.034 0.034 | 0.034
RPM | 3565435654 35654 31693 31693 | 33354 3335429648 | 38250 38250 38250 | 38250 38250 34425 3442534425 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 0.015 0.013 | 0.013 1 0.013 | 0.012 | 0.018 | 0.016 | 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 0 121 | 121 0 107 | 107 | 130 | 130 | 115 160 | 160 | 160 | 160 = 160 | 144 144 | 144 144 | 144 128 | 128 H 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 3196731967 131967 | 2841528415 | 29466 29466 2619233879 33879 3387933879 33879 30491 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 0.015/0.013 /0.013 0.013 /0.012 | 0.018 | 0.016 | 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 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 1 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 2513625136 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 1 1928 A 1928 | 1928 1928 | 1928 | 1518 | 1518 1518 | 1518
Ap 0012 0011 0011|0011 0.010 0.015|0.013|0.013 | 0.020  0.020 | 0.020 | 0.020 | 0.018 | 0.016 | 0.016 | 0.016 | 0.014 | 0.014 | 0.014 | 0.014 0.013 | 0.013
Vc 167 | 167 | 167 | 148 | 148 | 189 | 189 | 168 | 232 | 232 1 232 | 232 | 232 | 209 | 209 | 209 | 209 K 209 | 185 | 185 | 185 | 185
fz 0.041 1 0.041 | 0.041 1 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 39342|39342
FEED | 3585 | 3585 | 3585 | 2833 | 2833 | 3558 | 3558 | 2811 | 4623 | 4623 | 4623 | 4623 | 4623 A 3718 3718 | 3718 3718 | 3718 | 2990 | 2990 K 2990 | 2990
Ap 0.016 1 0.014 | 0.014  0.014 | 0.013 | 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
Vc 148 | 148 | 148 132 | 132 | 172 | 172 | 153 211 | 211 | 211 | 211 | 211 | 190 190 | 190 K 190 | 190 K 169 | 169 @ 169 | 169
fz 0.041 1 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 39343139343 39343 34971 3497139084 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 0014 0013 0019 0017 0017 0.026 0026 0.026 0026 0.023 0.020 0.020 0.020 0018 0.018 0018 0.018 0017 0017
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. I/G RECOMMENDED CUTTING CONDITIONS
HPI191, HP192, HPK10 s:res

2 FLUTE BALL NOSE for RIB PROCESSING Ve-mmn  fommhh A

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

Para
s islsfs[afafafafafafa2]2]2]2]2]2]2]2[]2]

RECSRN P T T N I I OO IO I A TN N I O NP N S N
\'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 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|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
145 | 145 | 258 | 232 | 232 | 206 | 319 | 319 | 319 | 319 319 | 319 | 287 | 287 | 287 | 287 | 287 | 287 | 255 | 255 | 255 | 192

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
30819/30819|51228 46105 46105|40982| 50818 50818 | 50818 50818| 50818 50818 45736 45736 45736 45736 45736 45736 40654 40654 40654 30491
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 0028 0.028  0.026 0.020
Ve 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 | 0.022 | 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
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 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|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 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 | 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 2950729507 49178 44260 44260 39342 4917849178 49178 49178|49178 49178 44260 44260 44260 44260 44260 44260 39342|39342 39342 29507
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 0.024 0022|0019 0.019|0.034|0.034 0034 0034 0031 00310027 0027 002700270024 0024 0024 0024 0022 0017
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 | 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 49178 49178|49178 49178 49178 44260| 44260 44260 44260 44260 44260 39342|39342 39342 29507
FEED | 1947 | 1947 A 4721 | 3806 K 3806 | 2990 | 4918 | 4918 4918 | 4918 | 4918 4918 | 3983 3983 | 3983 | 3983 | 3983 | 3983 | 3147 | 3147 | 3147 | 2065
Ap | 00130013 0.024 | 0.022|0.019|0.019 | 0034 | 0034 0.034 0.034| 0031 0031 0.027 0.027 0027 0027 0024 0.024 0.024 0024 0022 0017
Vc 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| 3688536885 36885 36885 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

Ap 00130013 0.024|0.022|0.019 0019 0034 0034 0034 0034 0031 0.031]0.027|0.027 0027 0027 0024 0024 0024 0024 00220017
Ve 108 | 108 | 192 | 172 | 172 | 153 | 227 | 227 | 227 | 227 | 227 | 227 | 204 K 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 |22950| 22950 3811434303 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 | 0032 | 0.032 | 0.032 | 0.032|0.029 0.029 0.026  0.026 0.026 0.026 0022 0.022 | 0.022 0.022 0021 0016
\'d 9% | 9% | 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 33811 30430 3043027049 32786 32786 32786|32786|32786 32786 |29507|29507|29507 29507 | 29507 | 29507 | 26229| 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 0.023|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 0016
\'d 87 | 8 | 153 | 138 | 138 | 123 | 185 | 185 | 185 185 | 185 | 185 | 167 | 167 167 | 167 | 167 K 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 3053227479 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 0.019 0017 0.015 0.015|0.026|0.026 0.026 0.026 0023 0023 0021 0021 0021|0.021|0.018 0018 0018 0018 0017 0013
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 | 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 3934249178 49178 49178|49178 49178 49178 44260| 44260 44260 44260 44260 44260 39342|39342 39342 29507
FEED | 1947 | 1947 | 4721 | 3806 | 3806 | 2990 | 4918 | 4918 4918 | 4918 | 4918 | 4918 | 3983 1 3983 | 3983 | 3983 | 3983 | 3983 | 3147 | 3147 | 3147 | 2065
Ap | 00130013 0.024|0.022| 0019|0019 | 0.034 | 0034 | 0.034 0.034|0.031 0031 0.027 0.027 0027 0027 0024 0.024 0.024 0024 0022|0017
\'d 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 36885 36885 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 0.013 0.024 0.022 0019 0.019|0.034|0.034 0034 0034 0031 0031 0.027 0.027 0.027 0027|0024 0024 0024 0024 0022 0.017
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RECOMMENDED CUTTING CONDITIONS

HPI91, HP192, HPK1O0 scres

2 FLUTE BALL NOSE for RIB PROCESSING Ve-mmn  f-mmith  Ap=mm

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

Para- Diameter (@)

150 | g5 |meter 25 [ 25 | 25 | 25 | 25 | ENENENENEN NN NN N

mn-nmnnm
192 320 | 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
RPM 30491 15245 40685 40685 40685 40685 36617 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 | 0010 | 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
\'d 192 | 9 | 320 H 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
RPM 30491 15245 40685 40685 40685 40685 36617 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 | 0020 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 | 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 3661736617 36617|32548| 32548 33879 33879 33879 3387933879 33879 33879|30491|30491 30491 30491
FEED | 2439 | 1037 1 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 0048 0.048  0.042 | 0.042
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
RPM 30491 15245 40685 40685 40685 40685 36617 3661736617 |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 | 0010 | 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
\'d 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 0083 0.083 0075 0.075 0.075]|0.075
RPM 29507/ 14753 39295 3929539295 39295 35366 | 35366 35366 31436| 31436 32786 3278632786 32786 32786 32786 32786 29507|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 0.0380.034|0.034 0.030 0030 0028 0051 0.051 0051 0.046| 0.046| 0.046 0.046 0041 0041 0.036 0.036
Vc 185 | 93 | 309 | 309 | 309 309 | 278 | 278 K 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 39295 39295 39295 35366 35366 35366|31436 31436 32786 32786|32786| 32786 32786 32786 32786 29507|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 0009 | 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
\'d 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 32754 3275432754 29479 29479 29479|26203 | 26203 | 27322 |27322|27322| 27322 2732227322 27322 | 24590| 24590 24590 | 24590
FEED | 1721 | 738 | 4127 | 4127 | 4127 | 4127 | 3302 | 3302 | 3302 | 2620 K 2620 | 4098 | 4098 | 4098 4098 | 4098 | 4098 | 4098 | 3344 3344 | 3344 | 3344
Ap | 0.017/0.009 0.043|0.043 | 0.038 0.038 0.034 0034 0.030  0.030 0.028 0.051|0.051|0.051 0.046 0.046 0046 0.046  0.041 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| 10819 28840 28840 28840 28840 25956 25956 25956 23072|23072 24043 24043 24043 24043 24043 24043 24043 21639|21639 21639 21639
FEED | 1385 584 3230 3230 | 3230 | 3230 | 2596 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 0028 0028 0.026 0.048 0.048 0.048 0.043 | 0.043| 0043 0043 0038 0038 0.034 | 0.034
\'d 124 | 62 | 206 | 206 | 206 206 | 186 | 186 & 186 165 165 | 206 | 206 & 206 = 206 | 206 | 206 | 206 | 185 | 185 | 185 | 185
fz 0.0310.026 | 0.055 | 0.055 | 0.055 | 0.055 | 0.050  0.050 | 0.050 | 0.044 | 0.044 | 0.067 | 0.067 | 0.067 | 0.067 | 0.067 | 0.067 | 0.067 A 0.060 | 0.060  0.060 | 0.060
RPM 19672 9836 126265 26265 2626526265 23639 23639 23639|21012/21012/21858|21858|21858| 21858 21858 21858 21858 19672|19672 1967219672
FEED | 1220 | 511 | 2889 | 2889 | 2889 | 2889 | 2364 | 2364 2364 | 1849 | 1849 | 2929 | 2929 2929 | 2929 | 2929 | 2929 | 2929 | 2361 2361 | 2361 K 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 | 5 | 185 | 185 | 185 185 | 167 | 167 K 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 0061 0061 0061 | 0.055 0.055 0.055|0.055
RPM | 17704| 8852 2358723587 23587 23587 2122821228 21228 18870| 18870 19672 19672 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 0.007  0.033 0.033|0.029 0.029 0.026|0.026 0023 0023 0021 0039 0.039 0039 0.035|0.035|0.035 0035 0031 0031 0027 0.027
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 3929539295 39295 35366 35366 35366|31436 31436 32786 32786|32786| 32786 3278632786 32786 29507|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
\'d 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 | 24590 12295 32754 3275432754 32754 2947929479 29479 26203| 26203 2732227322 2732227322 2732227322 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 0051 0.051 0.051 0.046 | 0.046| 0.046 0.046 0.041 0.041 0.036 0.036
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. I/G RECOMMENDED CUTTING CONDITIONS
HPI91, HP192, HPK1 0 screes

2 FLUTE BALL NOSE for RIB PROCESSING Ve-min  fo=nmisah  Ap=mm

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

Pa Diameter (@)
DI
50 3‘22'3 | 3 |3s[3s[as|as/ss[3s[3s[as| 4|4 |afafafa]a]a]alal]a)]
S0 75 | 15 | 20 | 25 [ 30 | 35 | 40 | 45 | 8 | o | 12| 4 | 15 | 20 | 25 | 30 | 35 | d0 | 45|
Ve 255 | 255 | 192 | 324 | 324 | 292 | 292 | 292 | 292 | 260 @ 260 | 324 | 324 324 | 324 | 324 | 324 | 292 | 292 | 292 | 292 260

fz 0.0730.073 0064 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 | 2581925819 |25819| 2581925819 2581923237 23237 23237 2323720655
FEED | 3957 | 3957 | 2602 | 6197 | 6197 | 4993 | 4993 | 4993 4993 | 3966 K 3966 6197 | 6197 | 6197 | 6197 | 6197 | 6197 | 5019 | 5019 5019 | 5019 | 3966
Ap | 0.0420.039 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 0072 0064 0.064  0.056  0.056 | 0.056
Ve 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 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 20327 2951029510 26559 2655926559 26559 23608 23608 25819 2581925819 25819 25819|25819 2323723237 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 | 0.0420.039 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 0072 0064 0.064  0.056  0.056  0.056
Ve 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 2710327103 2032729510/ 29510 26559 | 26559 | 26559 | 26559| 23608 | 23608 | 2581925819 |25819| 25819 25819 2581923237 23237 23237 2323720655
FEED | 3957 | 3957 | 2602 | 6197 | 6197 | 4993 | 4993 | 4993 4993 | 3966 K 3966 6197 | 6197 | 6197 | 6197 | 6197 | 6197 5019 | 5019 5019 | 5019 | 3966
Ap | 0.0420.039  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
\'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 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 20327 2951029510 26559 2655926559 26559 23608 23608 25819 2581925819 25819 25819|25819 2323723237 23237 23237 20655
FEED | 3957 | 3957 | 2602 | 6197 | 6197 | 4993 | 4993 | 4993 | 4993 | 3966 | 3966 | 6197 | 6197 | 6197 | 6197 6197 | 6197 | 5019 | 5019 A 5019 | 5019 | 3966
Ap | 0.0420.039 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 0064 0.064  0.056  0.056 | 0.056
\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 0087 0.078 0078 0.1110.111|0.1110.1110.111/0.111|0.100 | 0.100 | 0.100 | 0.100 | 0.089
RPM | 2622926229 1967228068 28068 25261 25261|25261 2526122454 22454 24589 24589 24589 24589|24589|24589 22130|22130 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 0068 0068  0.068 0.061 0061 0061 0054 0.054 0.048 0.048 | 0.048
\'d 247 | 247 | 185 | 309 | 309 | 278 | 278 | 278 | 278 | 247 | 247 | 309 K 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 0087 0087 0078 0078 0.111 0.111|0.1110.111 0.111/0.111|0.100 | 0.100 | 0.100 | 0.100 | 0.089
RPM 2622926229 19672 28068 | 28068 25261 25261 25261 2526122454 | 22454 24589 | 24589 24589| 24589 24589 24589 22130 22130 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 | 0036 0.033 0.026 0.060 | 0.054 0.048 0.048 0042 0.042 0042 0.042 0.068  0.068 | 0.068 0.061 | 0.061 0061 0.054 0.054 0.048  0.048  0.048

I
I
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 1639323433 23433 21090 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 4 3320 3320 | 3320 | 2623
Ap | 0.036 0.033 0026 0.060 | 0.054 0.048 0.048 0042 0042 0042 0.042 0.068  0.068|0.068 0.061|0.061 0061 0054 0.054 0.048  0.048  0.048
Vc 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 0079 0.071 0.071 0071 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 2060020600 | 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 K 2076 3246 | 3246 | 3246 | 3246 | 3246 | 3246 2629 | 2629 2629 | 2629 2077
Ap | 0.034|0.031 0024 0.056  0.050| 0.045 | 0.045 0.039  0.039 0.039 0.039 0064 0064 0.064 0.058 0.058 0.058  0.051 | 0.051  0.045 0.045 0.045
Vc 165 | 165 | 124 | 206 206 186 | 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 0079 | 0.079  0.079 | 0.070
RPM | 1748617486 1311518746 18746 16871 16871|16871| 16871 14997 | 14997 16392 1639216392 16392 16392|16392| 14753 14753 | 14753 1475313114
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 0039 0.039  0.039 0.064 0.064|0.064 0.058 0058 0.058 0051 0051 0.045  0.045 0.045
Ve 148 | 148 | 111 | 186 186 167 | 167 | 167 K 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 13279 11803
FEED | 1542 | 1542 | 1015 | 2365 | 2365 | 1916 | 1916 | 1916 1916 | 1514 1514 2331 | 2331 | 2331 | 2331 | 2331 | 2331 1886 | 1886 1886 | 1886 1487
Ap | 0027|0025 0.020 | 0.046 0.041|0.036 | 0.036 0032 0032 0032 0032 0052 0.052 0.052 0.047 0047 0047  0.042 0.042 0.036 0036 | 0036
\'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 0087 0087 0078 0078 0.1110.111|0.1110.1110.111/0.111|0.100 | 0.100 | 0.100 | 0.100 | 0.089
RPM 2622926229 19672 28068 | 28068 25261 2526125261 2526122454 | 22454 24589 | 24589 | 24589| 24589 24589 2458922130 22130 22130 2213019671
FEED | 3462 | 3462 | 2282 | 5445 | 5445 | 4395 | 4395 | 4395 | 4395 | 3503 | 3503 | 5459 | 5459 | 5459 | 5459 | 5459 | 5459 | 4426 | 4426 | 4426 | 4426 3501
Ap | 0036 0.033 0.026 0.060 | 0.054 0.048 0.048 0042 0.042 0042 0.042 0.068  0.068 | 0.068 0.061| 0061 0061 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 1639323433 23433 21090 21090|21090 21090 18746 18746 20491 20491 20491 20491 20491|20491 18442 18442 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 | 0.0360.033 0.026 0.060 | 0.054 0.048 0048 0042 0.042 0042 0.042 0.068  0.068 | 0.068 0061 0.061 0061 0054 0.054 0.048  0.048  0.048
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RECOMMENDED CUTTING CONDITIONS

HPI191, HP192, HPK10 sres

2 FLUTE BALL NOSE for RIB PROCESSING Ve-mimn  fo=nmisah  Ap=mm

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

Para- Diameter (@)
50 | 3595 s [ s [ 5[5 []5[5[5[5s[6]6 666666 6]
(65| 50 |61 | 1o | 12 | 125 | 15 | 20 | 25 | 30 | 40 | 10 | 15 | 20 | 25 | 30 | 35 | 4 | 50 | 0 |
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 A 0174 | 0174 | 0.174 | 0.157 | 0.157 | 0.157 | 0.157
RPM | 20655 | 15491 | 19016 | 19016 | 19016 | 19016 | 19016 | 19016 | 17114 17114 | 14207 A 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 A 0.120 K 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 | 0174 A 0.174 A 0174 A 0.174 | 0.157 | 0.157 | 0.157 | 0.157
RPM | 20655 | 15491 | 19016 | 19016 | 19016 | 19016 K 19016 K 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 A 0.100 | 0.100 A 0.090 @ 0.090 A 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 | 0174 A 0174 | 0174 | 0174 | 0.157 | 0.157 | 0.157 | 0.157
RPM | 20655 | 15491 | 19016 | 19016 | 19016 | 19016 | 19016 | 19016 | 17114 17114 | 14207 A 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 K 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 | 0174 A 0174 A 0174 A 0.174 | 0.157 | 0.157 | 0.157 | 0.157
RPM | 20655 | 15491 | 19016 | 19016 | 19016 | 19016 A 19016 A 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 A 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 | 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 | 0.085 | 0.085 | 0.077 | 0.077 | 0.068 @ 0.068 A 0.102  0.102 @ 0.092 0.092 @ 0.092 | 0.082 | 0.082 | 0.071 | 0.071
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 | 0.077 | 0.068 0.068  0.102  0.102 0.092 0.092 @ 0.092 | 0.082 | 0.082 | 0.071 | 0.071

Ve 206 | 155 | 242 | 242 | 242 | 242 | 242 | 242 | 218 | 218 | 211 21 21 21 190 190 | 190 190
38.

fz 0.080 | 0070 | 0.125 | 0125 | 0.125 | 0125 | 0125 | 0.125 | 0.113 | 0.113 | 0.141 | 0.141 | 0.141 | 0.141 | 0.141 | 0127 | 0127 | 0.127 | 0.127
RPM | 16393 | 12295 | 15410 | 15410 | 15410 | 15410 | 15410 | 15410 | 13869 | 13869 | 11202 | 11202 | 11202 | 11202 A 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 | 0048 A 0044 0085 0085 0085 0085 0077 0077 | 0068 0068 | 0.102 | 0.102 | 0092 | 0.092 | 0092 A 0082 | 0082 | 0071 | 0071
Ve 181 136 | 216 | 216 | 216 | 216 | 216 | 216 | 195 195 19 | 19 196 196 | 19 176 176 | 176 176

fz 0072 | 0063 | 0.113 | 0113 | 0.113 | 0.113 | 0113 | 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 0080 0080 0080 0080 0072 0072 | 0064 0064 009 | 009 | 0086 | 0086 | 0086 0077 | 0077 | 0067 | 0.067
Vc 165 124 | 185 185 185 185 185 185 167 167 | 170 | 170 170 170 | 170 153 153 153 153

fz 0070 | 0062 | 0.111 | 01711 | 0.111 | 0.111 | 0111 | 0.111 | 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 | 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 | 0045 | 0.042 | 0.080 | 0.080 | 0.080 | 0.080 | 0.072 | 0.072 | 0.064 | 0064 0.09 | 0.09 | 0086 | 0086 0086 0077 | 0077 0067 0.067
Vc 148 | 1M1 170 170 | 170 | 170 170 | 170 | 153 153 155 155 155 155 155 139 139 | 139 139

fz 0.063 | 0055 | 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 A 0.098 A 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 | 0036 | 0034 | 0065 | 0.065 | 0.065 | 0.065 | 0059 | 0059 0052 0052 | 0078 | 0078 | 0070 0070 0070 0062 0062 0055 0.055
Vc 247 | 185 | 288 | 288 | 288 | 288 | 288 | 288 | 260 | 260 | 263 | 263 | 263 | 263 263 | 236 | 236 @ 236 | 236

fz 0089 | 0078 | 0.138 | 0138 | 0.138 | 0138 | 0138 | 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 | 0048 | 0.044 | 0085 | 0.085 | 0.085 | 0.085 | 0077 | 0077 0068 0068 | 0.102 0.102 0092 0092 | 0.092 | 0082 | 0082 | 0071 | 0.071
\'¢ 206 | 155 | 242 | 242 | 242 | 242 | 242 | 242 | 218 | 218 | 211 21 21 21 190 190 | 190 190

fz 0.080 | 0070 | 0.125 | 0125 | 0.125 | 0125 | 0125 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 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 A 0044 0085 0085 0085 0085 0077 0077 | 0068 0.068 | 0.102 | 0.102 A 0.092 | 0092 | 0092 A 0.082 | 0082 | 0071 | 0.071
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. I/G RECOMMENDED CUTTING CONDITIONS
HPI91, HP192, HPK1 0 screes

2 FLUTE BALL NOSE for RIB PROCESSING Ve-min  fo=nmisah  Ap=mm

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

DENEEA()]

Pa
s0 |32 7 [ s [ s [ s s [ & e85 s[w0[0]w0]wn]
5 [ w0 | 20 | 2 | 35 | 30 | 55 | w0 | 70 | s | % | | 5 | 30 | 5 | 5|

Vc 255 255 255 288 288 288 260 260 260 260 260 231 231 299 299 299 269

fz 0162 | 0162 | 0.162 | 0.189 | 0.189 | 0.189 | 0.170 @ 0.170 | 0170 | 0.170 | 0.170 | 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
FEED | 3755 3755 3755 4338 4338 4338 3512 3512 3512 3512 3512 2772 2772 3784 3784 3784 3063
Ap 0112 | 0112 | 0098 | 0160 | 0.160 & 0.144 & 0.128 | 0.128 | 0.128 | 0.112 | 0.112 | 0.112 | 0.104 & 0.200 & 0.200 | 0.180 | 0.160
Vc 255 255 255 288 288 288 260 260 260 260 260 231 231 299 299 299 269

fz 0162 | 0.162 | 0.162 | 0.189 | 0.189 | 0.189 & 0.170 @ 0.170 | 0.170 | 0.170 | 0.170 | 0.151 0.151 0199 | 0.199 | 0.199 | 0.179
RPM | 11588 | 11588 @ 11588 | 11475 | 11475 | 11475 |H 10328 | 10328 | 10328 & 10328 | 10328 | 9180 9180 9508 9508 9508 8557
FEED | 3755 3755 3755 4338 4338 4338 3512 3512 3512 3512 3512 2772 2772 3784 3784 3784 3063
Ap 0112 | 0112 | 0098 @ 0.160 | 0.160 = 0.144 | 0.128 | 0.128 | 0.128 | 0.112 | 0.112 | 0.112 | 0.104 | 0200 | 0200 ' 0.180 | 0.160
Vc 255 255 255 288 288 288 260 260 260 260 260 231 231 299 299 299 269

fz 0162 | 0.162 | 0.162 | 0.189 | 0.189 | 0.189 | 0.170 @ 0.170 | 0170 | 0.170 | 0.170 | 0.151 0.151 0199 | 0199 | 0.199 | 0.179
RPM | 11588 | 11588 @ 11588 | 11475 | 11475 | 11475 | 10328 | 10328 | 10328 & 10328 | 10328 | 9180 9180 9508 9508 9508 8557
FEED | 3755 3755 3755 4338 4338 4338 3512 3512 3512 3512 3512 2772 2772 3784 3784 3784 3063
Ap 0112 | 0112 | 0098 | 0160 | 0.160 & 0.144 & 0.128 | 0.128 | 0.128 | 0.112 | 0.112 | 0.112 | 0.104 & 0200 & 0200 | 0.180 | 0.160
Vc 255 255 255 288 288 288 260 260 260 260 260 231 231 299 299 299 269

fz 0162 | 0.162 | 0.162 | 0.189 | 0.189 @ 0.189 | 0.170 | 0.170 | 0.170 | 0.170 & 0.170 | 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
FEED | 3755 3755 3755 4338 4338 4338 3512 3512 3512 3512 3512 2772 2772 3784 3784 3784 3063
Ap 0112 | 0112 | 0098 | 0160 | 0.160 & 0.144 @ 0.128 @ 0.128 | 0.128 | 0.112 | 0.112 | 0.112 | 0104 | 0200 | 0200 | 0.180 | 0.160
Vc 246 246 246 278 278 278 250 250 250 250 250 222 222 288 288 288 260

fz 0143 | 0143 | 0143 | 0164 | 0164 | 0.164 @ 0.148 @ 0.148 | 0.148 | 0.148 | 0.148 | 0.131 0.131 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 2594
Ap 0.095 | 0095 | 0083 | 0.136 | 0136 | 0122 | 0.109 | 0.109 | 0.109 | 0095 | 0.095 | 0.095 0088 | 0.170 | 0.170 & 0.153 | 0.136
Vc 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 | 0.148 | 0.148 | 0.131 0.131 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 2594
Ap 0095 | 0095 | 0083 | 0136 | 0136 @ 0.122 A 0.109 @ 0.109 | 0.109 | 0.095 | 0.095 | 0.095 | 0088 & 0.170 @ 0.170 | 0.153 | 0.136

I
I
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 | 0135 | 0135 | 0135 | 0120 | 0120 | 0160 | 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 0095 = 0095 | 0083 | 0.136 | 0.136 | 0122 | 0.109 & 0.109 | 0.109 | 0095 & 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 | 0144 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 | 0115 | 0102 = 0.102 = 0.102 | 009 | 009 | 009 | 0083 | 0.160 | 0.160 0.144 0.128
Vc 158 158 158 180 180 180 162 162 162 162 162 144 144 185 185 185 167

fz 0115 | 0115 | 0115 | 0132 | 0132 | 0132 | 0119 | 0119 | 0119 | 0119 & 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 | 0128 | 0115 | 0102 & 0102 = 0102 | 009 | 009 | 009 | 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 | 0119 | 0107 | 0107 | 0.107 | 0.107 = 0107 | 0095 | 0095 | 0130 | 0130 0130 0117
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 | 0.130 | 0130 0.117 0.104
Ve 246 246 246 278 278 278 250 250 250 250 250 222 222 288 288 288 260

fz 0143 | 0143 | 0143 | 0164 | 0.164 | 0164 | 0148 | 0148 0148 | 0148 0148 | 0131 | 0131 | 0174 | 0174 | 0174 0157
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 & 2594
Ap 0095 @ 0095 | 0083 | 0136 | 0.136 | 0122 | 0109 = 0109 0109 | 0095 @ 0095 | 0095 | 0088 | 0170 | 0170 = 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 | 0.150 | 0.150 | 0.135 0135 0135 | 0135 0135 | 0120 | 0.120 | 0160 | 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 0095 = 0095 | 0083 | 0.136 | 0.136 | 0122 | 0.109 @ 0.109 = 0.109 | 0095 0095 | 0095 | 0088 | 0.170 | 0170 = 0.153 0.136
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RECOMMENDED CUTTING CONDITIONS

HPI191, HP192, HPK10 sres

2 FLUTE BALL NOSE for RIB PROCESSING Ve-mimn  fo=nmisah  Ap=mm

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

Para- Diameter (@)

—
l meter) 10 | 10 | 1o | 10 |10 [ 12 [ 12 | 12 [ 12 [ 12 [ 12 ] 14 [ 6 [ 18] 0 [ |
m--m--mm---m-

269 269 269 269 239 268 268 268 241 241 241 288 288 288 288 288

fz 0179 | 0179 | 0179 | 0179 | 0159 | 0212 0212 | 0212 | 0191 0.191 0.191 0219 | 0238 = 0253 | 0264 & 0281
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
Ap 0160 | 0160 | 0160 | 0.140 | 0140 = 0240 | 0240 | 0216 | 0192 | 0168 | 0.168 | 0280 | 0320 | 0360 | 0400 | 0500
Ve 269 269 269 269 239 268 268 268 241 241 241 288 288 288 288 288

fz 0179 | 0179 | 0179 | 0179 | 0159 @ 0212 = 0212 | 0212 | 0.191 0.191 0.191 0219 | 0238 = 0253 | 0264 & 0.281
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
Ap 0.160 | 0.160 | 0.160 | 0.140 | 0140 | 0240 | 0240 | 0216 | 0192 | 0168 | 0168 | 0280 | 0320 | 0360 | 0400 | 0500
Vc 269 269 269 269 239 268 268 268 241 241 241 288 288 288 288 288

fz 0179 | 0179 | 03179 | 0179 | 0159 | 0212 @ 0212 | 0212 | 0191 0.191 0.191 0219 | 0238 | 0253 | 0264 & 0.281
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
Ap 0160 | 0160 | 0160 | 0140 | 0140 = 0240 | 0240 | 0216 | 0192 | 0168 | 0.168 | 0280 | 0320 | 0360 | 0400 | 0500
Vc 269 269 269 269 239 268 268 268 241 241 241 288 288 288 288 288

fz 0179 | 0179 | 0179 | 0179 | 0159 @ 0212 = 0212 | 0212 | 0.191 0.191 0.191 0219 | 0238 = 0253 | 0264 @ 0.281
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
Ap 0160 | 0160 | 0160 | 0.140 | 0140 = 0240 | 0240 | 0216 | 0192 | 0168 | 0.168 | 0280 | 0320 | 0360 | 0400 | 0500
Ve 260 260 260 260 231 257 257 257 232 232 232 279 278 278 278 278

fz 0157 | 0157 | 0157 | 0157 | 0139 | 0187 @ 0187 | 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
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 | 0.184 | 0163 | 0143 | 0143 | 0238 | 0272 | 0306 | 0340 | 0425
Ve 260 260 260 260 231 257 257 257 232 232 232 279 278 278 278 278

fz 0157 | 0157 | 0157 | 0157 | 0139 0187 @ 0187 | 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
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
38.

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
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 | 0143 | 0143 | 0238 | 0272 | 0306 | 0340 | 0425
Vc 190 190 190 190 169 196 196 196 176 176 176 206 206 206 206 206

fz 0130 | 0130 | 0130 | 0130 | 0115 | 0155 | 0155 | 0155 | 0140 | 0.140 | 0.140 | 0.160 | 0.169 | 0.180 | 0.188 | 0.19
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 | 0134 | 0134 | 0224 | 0256 | 0288 | 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 | 0728 | 0128 | 0128 | 0143 | 0143 | 0143 | 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 174 1026 912 821 21

Ap 0128 | 0128 | 0328 | 0112 | 0112 | 0192 | 0192 | 0173 | 0154 | 0134 | 0134 | 0224 | 0256 | 0288 | 0320 | 0400
Ve 153 153 153 153 136 154 154 154 139 139 139 160 165 165 165 165

fz 0117 | 0117 | 0117 | 0117 | 0104 | 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 | 0109 | 0109 | 0.182 | 0208 & 0234 & 0260 | 0325
Ve 260 260 260 260 231 257 257 257 232 232 232 279 278 278 278 278

fz 0157 | 0157 | 0157 | 0157 | 0139 | 0187 | 0187 | 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
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 | 0163 | 0143 | 0143 | 0238 | 0272 | 0306 | 0340 | 0425
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Y /
. /4 G RECOMMENDED CUTTING CONDITIONS

Ap |
HPI90 sees iz
Ae
2 FLUTE BALL NOSE - PLANE

RPM =rev./min.  FEED = mm/min.

; :
TN BT B B BT
31 46 67 82 98 129 160 196 242

Ve 319
5 Non-alloy e | oo fz 0012 0015 0.019 0.024 0.029 0.039 0.048 0.051 0.054 0.057
steel ’ : RPM 49178 49178 53277 52458 51911 51228 50818 51911 51365 50818
FEED 1180 1475 2025 2518 3011 3995 4878 5295 5548 5794
Ve 31 46 67 82 98 129 160 196 242 319
H o fz 0012 0015 0.019 0.024 0.029 0.039 0.048 0.051 0.054 0.057
RPM 49178 49178 53277 52458 51911 51228 50818 51911 51365 50818
Low alloy FEED 1180 1475 2025 2518 3011 3995 4878 5295 5548 5794
steel Ve 31 46 67 82 98 129 160 196 242 319
I e [l fz 0012 0015 0.019 0.024 0.029 0.039 0.048 0.051 0.054 0.057
RPM 49178 49178 53277 52458 51911 51228 50818 51911 51365 50818
FEED 1180 1475 2025 2518 301 3995 4878 5295 5548 5794
Ve 31 46 67 82 98 129 160 196 242 319
M e | e fz 0012 0015 0.019 0.024 0.029 0.039 0.048 0.051 0.054 0.057
High RPM 49178 49178 53277 52458 51911 51228 50818 51911 51365 50818
alloyed FEED 1180 1475 2025 2518 301 3995 4878 5295 5548 5794
steel, and Ve 31 46 67 82 98 129 160 185 232 309
t00| steel e | e fz 0011 0014 0.017 0.021 0.025 0.033 0.042 0.045 0.047 0.050
: : : RPM 49178 49178 53277 52458 51911 51228 50818 49178 49178 49178
FEED 1082 1377 1812 2203 2596 3381 4268 4426 4623 4918
Vc 31 46 67 82 98 129 160 185 232 309
381 i | e fz 0011 0014 0.017 0.021 0.025 0.033 0.042 0.045 0.047 0.050
RPM 49178 49178 53277 52458 51911 51228 50818 49178 49178 49178
FEED 1082 1377 1812 2203 2596 3381 4268 4426 4623 4918
Ve 29 4 57 72 88 118 144 165 211 258
fz 0.010 0013 0.017 0.021 0.024 0033 0.042 0.045 0.047 0.050
se N RPM 45900 43714 45081 45900 46447 47130 45900 43714 44807 40983
FEED 918 1136 1533 1928 2230 31 3855 3935 4212 4098
Ve 26 41 52 67 77 103 129 149 180 227
391 s | oo fz 0.010 0.012 0015 0.019 0023 0.030 0.038 0.039 0.042 0.045
RPM 40983 43714 40983 42621 40983 40983 40983 39616 38250 36064
FEED 820 1050 1230 1619 1885 2459 3115 3090 3213 3246
Ve 21 36 46 57 67 93 113 134 160 206
fz 0.010 0012 0015 0019 0.023 0.030 0.037 0.040 0.041 0.044
— R RPM 32786 38250 36884 36064 35519 36884 36064 35519 33879 32786
FEED 656 218 1106 1371 1634 2213 2669 2842 2778 2885
Ve 21 31 41 52 62 82 113 118 144 185
393 e | oo fz 0.009 0011 0014 0017 0.022 0.029 0.033 0.038 0.039 0.040
RPM 32786 32786 32786 32786 32786 32786 36064 31420 30600 29507
FEED 590 721 218 1114 1443 1901 2380 2388 2387 2361
Ve 31 46 67 82 98 129 160 185 232 309
0 e fz 0011 0014 0017 0.021 0.025 0.033 0.042 0.045 0.047 0.050
RPM 49178 49178 53277 52458 51911 51228 50818 49178 49178 49178
FEED 1082 1377 1812 2203 259 3381 4268 4426 4623 4918
Ve 29 41 57 72 88 118 144 165 211 258
s | D fz 0.010 0013 0017 0.021 0.024 0.033 0.042 0.045 0.047 0.050
RPM 45900 43714 45081 45900 46447 47130 45900 43714 44807 40983
FEED 918 1136 1533 1928 2230 31 3855 3935 212 4098
NEXT PAGE p
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\ E
RECOMMENDED CUTTING CONDITIONS A" EH -

Ap:_
HPI90 scxes 7
Ae
2 FLUTE BALL NOSE - PLANE

RPM =rev./min.  FEED = mm/min.

150 VDI | Para- Diameter ()
BBmeter s T30 [ 40 ] 50 | 60 | 80 | 100 | 120 | 160 | 200 |

| Vc 320 319 324 299 268 288 299 268 288 288

fz 0.074 0.091 0.120 0.156 0.174 0.189 0.199 0212 0238 0.264
RPM 40685 33879 25819 19016 14207 11475 9508 7104 5737 4590
FEED 5979 6166 6196 5933 4944 4337 3784 3012 2732 2424
Vc 320 319 324 299 268 288 299 268 288 288
fz 0.074 0.091 0.120 0.156 0.174 0.189 0.199 0212 0238 0.264
RPM 40685 33879 25819 19016 14207 11475 9508 7104 5737 4590
FEED 5979 6166 6196 5933 4944 4337 3784 3012 2732 2424
Ve 320 319 324 299 268 288 299 268 288 288
fz 0.074 0.091 0.120 0.156 0.174 0.189 0.199 0212 0238 0.264
RPM 40685 33879 25819 19016 14207 11475 9508 7104 5737 4590
FEED 5979 6166 6196 5933 4944 4337 3784 3012 2732 2424
Vc 320 319 324 299 268 288 299 268 288 288
fz 0.074 0.091 0.120 0.156 0.174 0.189 0.199 0212 0.238 0.264
RPM 40685 33879 25819 19016 14207 11475 9508 7104 5737 4590
FEED 5979 6166 6196 5933 4944 4337 3784 3012 2732 2424
Vc 309 309 309 288 263 278 288 257 278 278
fz 0.066 0.083 011 0.138 0.153 0.164 0.174 0.187 0.206 0.227
RPM 39295 32786 24589 18360 13934 11065 9180 6830 5532 4426
FEED 5180 5443 5459 5068 4264 3630 3195 2554 2279 2010
Ve 309 309 309 288 263 278 288 257 278 278
fz 0.066 0.083 0111 0.138 0.153 0.164 0.174 0.187 0.206 0.227
RPM 39295 32786 24589 18360 13934 11065 9180 6830 5532 4426
FEED 5180 5443 5459 5068 4264 3630 3195 2554 2279 2010
Ve 257 258 257 242 21 232 242 216 232 232

fz 0.063 0.075 0.100 0.125 0.141 0.150 0.160 0.170 0.189 0.208
RPM 32754 27322 20491 15410 11202 9221 7704 5737 4610 3688
FEED 4098 4098 4098 3852 3159 2767 2466 1951 1743 1535
Ve 227 227 227 216 196 206 21 196 206 206
fz 0.056 0.067 0.090 0.113 0.125 0.134 0.144 0.155 0.169 0.188
RPM 28840 24043 18032 13770 10382 8197 6721 5191 4098 3278
FEED 3233 3222 3246 3112 259 2197 1935 1609 1385 1233
Vc 206 206 206 185 170 180 185 170 180 180
fz 0.055 0.067 0.088 0.111 0.122 0.132 0.142 0.142 0.143 0.143
RPM 26265 21858 16392 11803 9017 7172 5902 4508 3586 2869
FEED 2907 2929 2885 2620 2200 1893 1676 1280 1026 821

Vc 185 185 185 170 155 170 170 154 165 165

fz 0.051 0.061 0.079 0.100 0.109 0.119 0.130 0.131 0.133 0.129
RPM 23587 19672 14754 10819 8197 6762 5410 4098 3278 2622
FEED 2380 2400 2331 2164 1787 1609 1407 1073 872 677

\'d 309 309 309 288 263 278 288 257 278 278
fz 0.066 0.083 011 0.138 0.153 0.164 0.174 0.187 0.206 0.227
RPM 39295 32786 24589 18360 13934 11065 9180 6830 5532 4426
FEED 5180 5443 5459 5068 4264 3630 3195 2554 2279 2010
Vc 257 258 257 242 21 232 242 216 232 232

fz 0.063 0.075 0.100 0.125 0.141 0.150 0.160 0.170 0.189 0.208
RPM 32754 27322 20491 15410 11202 9221 7704 5737 4610 3688
FEED 4098 4098 4098 3852 3159 2767 2466 1951 1743 1535

1
1
3
3
3
3
3

5
11
12
8.1
82
9.1
92
93

40
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RECOMMENDED CUTTING CONDITIONS

Ap |
HPK44 SERIES //
Ae
2 FLUTE BALL NOSE - PLANE Voo fre moooth
RPM =rev./min. FEED = mm/min.
AL Material Ae D Para- Diameter (@)
Ve 20 29 39 48 59 77 97 116 145 193
Non-alloy Pl fz 0012 0015 0.019 0.024 0.029 0.039 0.048 0.051 0.054 0.057
steel : . RPM | 31147 30600 31147 30819 31147 30737 30819 30873 30819 30655
FEED 748 918 1184 1479 1807 2397 2959 3149 3328 3495
Ve 20 29 39 48 59 77 97 116 145 193
H ) | o fz 0012 0015 0.019 0.024 0.029 0.039 0.048 0.051 0.054 0.057
RPM | 31147 30600 31147 30819 31147 30737 30819 30873 30819 30655
Low alloy FEED 748 918 1184 1479 1807 2397 2959 3149 3328 3495
steel Ve 20 29 39 48 59 77 97 112 140 185
I e | rie fz 0011 0014 0017 0.021 0.025 0.033 0.042 0.045 0.047 0.050
RPM | 31147 30600 31147 30819 31147 30737 30819 29781 29726 29507
FEED 685 857 1059 1294 1557 2029 2589 2680 279 2951
Ve 20 29 39 48 59 77 97 116 145 193
n ) | o fz 0012 0015 0019 0.024 0.029 0.039 0.048 0.051 0.054 0.057
High RPM | 31147 30600 31147 30819 31147 30737 30819 30873 30819 30655
alloyed FEED 748 918 1184 1479 1807 2397 2959 3149 3328 3495
steel, and Ve 20 29 39 48 59 77 97 112 140 185
Itool steel noeollo0sD fz 0011 0014 0017 0.021 0.025 0.033 0.042 0.045 0.047 0.050
: : RPM | 31147 30600 31147 30819 31147 30737 30819 29781 29726 29507
FEED 685 857 1059 1294 1557 2029 2589 2680 279 2951
Ve 17 25 34 ry) 51 68 85 97 122 151
0080/ | 0.0sD fz 0011 0013 0017 0.021 0.024 0.033 0.042 0.045 0.047 0.050
RPM | 27056 26526 27056 26738 27056 27056 27056 25730 25889 24032
FEED 595 690 920 1123 1299 1786 2273 2316 2434 2403
Ve 17 25 34 ry) 51 68 85 97 122 151
0020/ | 0.0sD fz 0011 0013 0017 0.021 0.024 0.033 0.042 0.045 0.047 0.050
RPM | 27056 26526 27056 26738 27056 27056 27056 25730 25889 24032
FEED 595 690 920 123 1299 1786 2273 2316 2434 2403
Ve 20 29 39 48 59 77 97 112 140 185
0020/ |l 0.05D fz 0011 0014 0017 0.021 0.025 0.033 0.042 0.045 0.047 0.050
RPM | 31147 30600 31147 30819 31147 30737 30819 29781 29726 29507
FEED 685 857 1059 1294 1557 2029 2589 2680 2794 2951
Ve 17 25 34 42 51 68 85 97 122 151
D | i fz 0011 0013 0017 0.021 0.024 0.033 0.042 0.045 0.047 0.050
RPM | 27056 26526 27056 26738 27056 27056 27056 25730 25889 24032
FEED 595 690 920 1123 1299 1786 2273 2316 2434 2403
NEXT PAGE p»
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=1
RECOMMENDED CUTTING CONDITIONS -EH IR

A |
HPK44 SERIES //
Ae
2 FLUTE BALL NOSE - PLANE Vemmin. f2=mmoot

RPM =rev./min. FEED = mm/min.

Para- Diameter (@)

- ————--“n—

Ve 193 193 193 180 172 173 173
fz 0.074 0.091 0121 0.156 0.1 74 0.189 0.1 99 0.21 2 0.238 0.264
RPM 24524 20437 15327 11475 8579 6844 5738 4289 3443 2754
FEED 3630 3719 3709 3580 2985 2587 2284 1819 1639 1454
Ve 193 193 193 180 162 172 180 162 173 173
fz 0.074 0.091 0.121 0.156 0.174 0.189 0.199 0212 0.238 0.264
RPM 24524 20437 15327 11475 8579 6844 5738 4289 3443 2754
FEED 3630 3719 3709 3580 2985 2587 2284 1819 1639 1454
Ve 185 185 185 173 157 166 173 156 166 167
fz 0.066 0.083 01Mm 0.138 0.153 0.164 0.174 0.188 0.206 0.227
RPM 23606 19672 14754 11016 8306 6598 5508 4126 3299 2656
FEED 3116 3265 3275 3040 2542 2164 1917 1551 1359 1206
Ve 193 193 193 180 162 172 180 162 173 173
fz 0.074 0.091 0.121 0.156 0.174 0.189 0.199 0212 0.238 0.264
RPM 24524 20437 15327 11475 8579 6844 5738 4289 3443 2754
FEED 3630 3719 3709 3580 2985 2587 2284 1819 1639 1454
Vc 185 185 185 173 157 166 173 156 166 167
fz 0.066 0.083 011Mm 0.138 0.153 0.164 0.174 0.188 0.206 0.227
RPM 23606 19672 14754 11016 8306 6598 5508 4126 3299 2656
FEED 3116 3265 3275 3040 2542 2164 1917 1551 1359 1206
Vc 151 151 151 141 124 136 141 127 136 136
fz 0.063 0.075 0.100 0.125 0.141 0.150 0.160 0.170 0.189 0.208
RPM 19226 16022 12016 8976 6578 5411 4488 3369 2706 2165
FEED 2422 2403 2403 2244 1855 1623 1436 1145 1023 900
Vc 151 151 151 141 124 136 141 127 136 136
fz 0.063 0.075 0.100 0.125 0.141 0.150 0.160 0.170 0.189 0.208
RPM 19226 16022 12016 8976 6578 5411 4488 3369 2706 2165
FEED 2422 2403 2403 2244 1855 1623 1436 1145 1023 900
Vc 185 185 185 173 157 166 173 156 166 167
fz 0.066 0.083 011 0.138 0.153 0.164 0.174 0.188 0.206 0.227
RPM 23606 19672 14754 11016 8306 6598 5508 4126 3299 2656
FEED 3116 3265 3275 3040 2542 2164 1917 1551 1359 1206
Vc 151 151 151 141 124 136 141 127 136 136
fz 0.063 0.075 0.100 0.125 0.141 0.150 0.160 0.170 0.189 0.208
RPM 19226 16022 12016 8976 6578 5411 4488 3369 2706 2165
FEED 2422 2403 2403 2244 1855 1623 1436 1145 1023 900

VDI
3

—_
—_
N
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Y /
. /4 G RECOMMENDED CUTTING CONDITIONS
HPKA45, HPK46, HPKA47 scris

2 FLUTE BALL NOSE for RIB PROCESSING Ve—miin o nmhsath  Ap—mm

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

Diameter (@)
l ol [T 02 T 202 [ 020202030505
L - -m--
Vc
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
Nosr;éaellloy RPM 50818 /50818|50818 50818 45900 |45900| 45900 45900 |40983 40654 | 15245|51365 51365|51365|51365 51365 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 | 0018 0.0180.013 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 0020 0.011 0011 0.011
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 50818 50818 50818 50818 45900 45900 45900 45900 40983|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
Lowalloy Ap | 0018 0018 0013 0013 0.007 0007 0005 0005 0005 0003 0001 0027 00270027 0020 0020 0020 0011 0011 0011

RPM 4827748277 4827748277 43605 43605 43605 43605 38934 38621 1448348797 4879748797 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 0010 | 0010 0.005 0.005 0004 0.004 0004 0002 0001 0021 0021 0021|0015 0015 0015 0008 0008 0.008

Ve |32 032323229 29 29|29 |26 26 10 48 | 48 | 48 | 48 | 48 | 48 | 43 | 43 | 43

fz 0003|0003 0003 0003 0.003 0003 0003 0003 0002 0002 0002 0005 0.005 0005 0005 0005 0005 0.004 0004 0004
11.1 RPM 50818 50818|50818 50818 45900 45900 45900 45900 40983 40654 15245 51365 5136551365 51365 5136551365 45900| 45900 45900
High | FEED 305 305 305 305 275 275 275 275 164 163 61 514 514 514 514 514 514 367 367 367
alloyed Ap 0018 0018 0013 00130007 0007 0005|0005 0005 0003 0001 0027 0027 0027 0020|0020 0020 0011 0011|0011
steel,and  vc 30 | 30 | 30 30 27 | 27 | 27 |27 24 24 | 9 | 46 46 | 46 | 46 | 46 | 46 | 41 | 41 | 41
toolsteel f; | 0003|0003 0003 0003|0003 0003 0003|0003 0002 0002|0002 0004 0004 0004 0004 0004 0004 0004 0.004 0004
11.2 RPM 48277 48277 | 4827748277 43605 43605 43605 43605 38934 38621 14483 48797 4879748797 48797 48797 48797 4360543605 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 0010 | 0010 0.005 0.005 0004 0.004 0004 0002 0001 0021 0021 0021|0015 0015 0015 0008 0008 0.008
Ve |27 27 | 27 27 | 24 24 24 24 21 | 21 | 8 | 40 40 40 40 | 40 @ 40 | 36 | 36 36
fz 0003 0003 0003 0003 0003 0003 0003 0003 0002 0002 0002 0004 0004 0.004 0004 0004 0004 0003 0.003 0003
RPM 42179 4217942179 42179 38097 38097 38097 38097 34016 33743 12653 |42633 42633 42633 42633 42633 4263338097 38097 38097
FEED 214 | 214 | 214 | 214 | 193 193 | 193 | 193 | 115 114 43 | 360 | 360 360 360 360 | 360 | 257 @257 @ 257
Ap | 0010|0010 0.007 | 0.007 0.004 0.004 0003 0.003 0003 0002 0001 0015 0015 0015|0011 0011 0011 0.006 0.006 | 0.006
Vo |27 |27 |27 |27 24 24 | 24 | 24 21 21 | 8 | 40 | 40 | 40 40 40 | 40 | 36 | 36 36
fz 0003|0003 0003 0003 0.003 0003 0003 0003 0002 0002 0002 0004 0.004 0004 0004 0004 0004 0.003 0003 0003
RPM 42179 4217942179 42179 38097 38097 | 38097 38097 34016 33743 12653 |42633 42633 42633 42633 42633 4263338097 38097 38097
FEED 214 | 214 | 214 | 214 | 193 193 | 193 | 193 | 115 114 43 | 360 | 360 | 360 360 @ 360 | 360 | 257 257 @ 257
Ap | 0010|0010 0.007 | 0.007 | 0.004 0004 0003 0003 0.003 0002 0001|0015|0015 0015 0011 0011 0011 0006 0006 0.006
Ve |30 | 30 | 30 | 30| 27 27 27 | 27 24 24 9 | 46 | 46 | 46 | 46 | 46 | 46 | 41 | 4 | 4
fz 00030003 0003 0003 0003 0003 0003 0003 0002 0002 0002 0004 0004 0004 0004 0004 0004 0.004 0004 0004
RPM 4827748277 | 4827748277 43605 43605 43605 43605 38934 38621 1448348797 4879748797 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 0010 | 0010 0.005 0.005 0004 0.004 0004 0002 0001 0021 0021 0021|0015 0015 0015 0008 0008 0.008
Ve |27 27 | 27 27 | 24 24 24 24 21 | 21 | 8 | 40 40 40 40 | 40 @ 40 | 36 | 36 36
fz 0003 00030003 0003 0003 0.003 0003 0003 0002 0002 0002 0004 0004 0.004 0004 0.004 0004 0003 0.003 0003
RPM 42179 4217942179 42179 38097 38097 38097 38097 34016 33743 12653 |42633 42633 42633 42633 42633 4263338097 38097 38097
FEED 214 | 214 | 214 | 214 | 193 193 | 193 | 193 | 115 114 43 | 360 | 360 360 360 @ 360 | 360 | 257 @ 257 @ 257
Ap | 0010|0010 0.007 | 0.007 0.004 0.004 0003 0.003 0003 0002 0001 0015 0015 0015|0011 0011 0011 0.006 0.006 | 0.006

NEXT PAGE p

steel Vc 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 0.04  0.004 | 0.004 | 0.004
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RECOMMENDED CUTTING CONDITIONS

HPK45, HPK46, HPKA47 s:res

2 FLUTE BALL NOSE for RIB PROCESSING Veemmn  fo-nmoeth Ap—mm
RPM =rev./min. FEED =mm/min. LBS = Length Below Shank
ol Para- Diameter (@)
150 | 3553 |meter] 03 | 03 [03 [ 03 |03 [03 [ 0404|0404 04 0404 04 04 04]04]04[04]o05]
513 135/ 4] 5 17 os]osl i lis]2]25] 3 /35] 445l s |6l 7] 1 ]125]15]
Vc 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 0004 0010 0.010 0.010
RPM | 45900 45900 41529 4152930600 15409 42621|42621 42622 42622 42622 37704 37704 37704 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 0.0140.014|0.010 0010|0010 0.010 0.006  0.004  0.045  0.045 | 0.045
Vc 43 | 43 39 | 39 29 15 | 54 | 54 | 54 | 54 | 54 | 47 | 47 | 47 | 47 | &2 | &2 | 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 45900 45900 41529 41529|30600| 15409 4262142621 |42622|42622|42622 3770437704 37704| 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 A 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 0014 0014 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 3945339453 29070 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 H 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 0.0110.011|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
RPM 45900 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 A 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 0010|0010 0010 0.006  0.004  0.045 0.045 | 0.045

RPM 43605 43605 39453 39453|29070| 1463940490 | 40490 | 40491|40491|40491 3581935819 3581935819 31926 31926 31926 24139 33639 33639 33639
FEED| 312 | 312 | 282 | 282 | 156 78 | 434 | 434 | 434 | 434 434 | 320 H 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 0.0110.011 | 0.008 0.008 0.008  0.008 | 0.005 | 0.003 0.035 0.035]| 0.035
\'d 36 36 | 32 | 32 | 24 12 | 44 | 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 0003  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
Ve 36 0 36 | 32 | 32 | 24 12 | 44 | 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 3446925398 | 1278935375 35375 |35376|35376|35376 31294 31294 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 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 0.04 0004 0.009  0.009  0.009
RPM | 43605 43605 3945339453 29070 14639 40490| 40490 40491 40491 40491 35819/35819/35819 35819 31926|31926 31926 24139 33639 33639 33639
FEED| 312 | 312 | 282 | 282 | 156 78 | 434 | 434 | 434 | 434 434 | 320 A 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 0.0110.011|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 | 4 | 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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\'d 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
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o,
. I/G RECOMMENDED CUTTING CONDITIONS
HPK44, HPK46, HPKA47 s:xs

2 FLUTE BALL NOSE for RIB PROCESSING Ve-min  fo=nmisah  Ap=mm

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

Pa Diameter (@)
50 3V33'3 ~ 05 [ 05 |os[os[os[os|os|0o6|o06[os[os|os]|06]06]0s]os]os|
- 515 155 |6 L8 |0 L1 |05 ] 2 ] 25 ] 3 ] 35 ] 4 ] 4s | s ] 55 ] 6
33 |33 | 66 66 | 66 66 66 60 60 | 60 | 60 | 60 | 60

0.007 | 0.007 | 0.015 0015 0.015 0.015 0.015 0.013 | 0.013 | 0.013 | 0.013 0.013 | 0.013
3147431474 31475 3147428196 | 28196 | 20983 | 20983 34972 34972 | 3497234972 34972 31693 | 31693 | 31693 | 31693 | 31693 | 31693
567 | 567 | 567 | 567 | 451 | 451 | 294 | 294 | 1049 | 1049 | 1049 | 1049 1049 | 824 | 824 824 824 | 824 | 824
0.018 | 0.018|0.013 | 0013 | 0.013 | 0.013 | 0.008 | 0.005 0.054 | 0.054 | 0.039 0.039 0.039 | 0.021 | 0.021 | 0.021 | 0.015] 0.015| 0.015
49 | 49 | 49 | 49 | 4 | 4 | 33 33 66 66 66 66 66 60 60 60 | 60 & 60 & 60
0.009 | 0.009 | 0.009 | 0.009 | 0.008 | 0.008  0.007 0.007 0.015 0.015|0.015 0.015 00150013 |0.013|0.013 0.013 0013|0013
3147431474 31475 3147428196 | 28196 | 20983 | 20983 34972 | 34972 | 3497234972 3497231693 | 31693 | 31693 | 31693 | 31693 | 31693
708 | 708 | 567 | 567 | 567 | 567 | 567 | 451 | 451 | 294 | 294 | 1049 | 1049 | 1049 | 1049 | 1049 824 | 824 824 | 824 | 824 824
0.033 | 0.033|0.018 0.018|0.018|0.013 0013 0013 0.013 | 0.008 | 0.005  0.054  0.054|0.039 0.039 | 0.039 0021 0021 0021 0015 0.015 0.015
Ve 53 53 | 47 | 47 | 47 4T 47 | &2 &2 3 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 0013|0013 0013 0.0130012|0012|0.012 0012|0012 0012
RPM 3363933639 29900 29900| 29900 29901 | 29900 | 26786  26786|19934| 19934 3322333223 33223 | 33223 33223 30108 30108 30108 30108 30108 30108
FEED | 602 | 602 | 482 | 482 | 482 | 482 | 482 | 383 | 383 | 250 H 250 | 892 | 892 | 892 892 | 892 700 | 700 | 700 | 700 | 700 = 700
Ap | 0025|0025 0014 0.014 0.014|0.010|0.010 0010 0.010 0.006 0.004 0.042 0.042 0.030 0.030 0.030 0016 0016 0.016 0.012  0.012]0.012
\'d 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 0013 0013 0013 0013 0013|0013
(NS RPM 3540935409 31474 3147431474 31475 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 0013|0013 0013 0013 0.008 | 0.005  0.054 | 0.054|0.039 0.039|0.039 0021 0021 0021 0015 0.0150.015
\d 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 0013|0013 0013 0.013/0012|0012|0012 0012|0012 0012
(N[PA RPM 3363933639 29900 29900| 29900 29901 29900 26786 26786 1993419934 33223 3322333223 33223 33223 30108 30108|30108 30108 30108 30108
FEED | 602 | 602 | 482 | 482 | 482 | 482 | 482 | 383 | 383 | 250 H 250 | 892 | 892 | 892 K 892 | 892 700 | 700 | 700 | 700 | 700 = 700
Ap | 0025|0025 0014|0014 0.014|0.010|0.010 0010 0.010 0.006 0.004 0042 0.042 0.030 0.030 0.030| 0016 0016 0.016 0.012  0.012|0.012
\'d 46 | 46 | 4 4 4 4 4 37 | 37 | 27 | 27 | 55 | 55 55 | 55 | 55 50 | 50 | 50 | 50 | 50 | 50
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 0013|0013 0013 0013 0011|0011|0011 0011 0011 0011
RIAN RPM 29389129389 2612326123 26123 26124 26123| 23403 23403 | 17416 | 1741629027 | 29027 | 29027 29027 | 29027 | 26305 26305 | 26305 26305 | 26305 | 26305
FEED | 496 |« 496 | 397 | 397 | 397 | 397 | 397 | 316 316 | 206 206 | 734 | 734 | 734 | 734 | 734 577 | 577 | 577 | 577 | 577 577
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 0022|0022 0012 0012 0012 0.008  0.008  0.008
Ve 46 | 46 | 4 4 4 4 4 37 | 37 | 27 | 27 | 55 | 55 55 | 55 | 55 50 50 | 50 | 50 | 50 | 50
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 0013|0013 0013 0013 0011|0011|0011 0011 0011 0011
RPN RPM | 29389129389 2612326123 26123 26124 26123|23403 23403 | 17416 17416 2902729027 | 29027 29027 | 29027 | 26305 26305 | 26305 | 26305 | 26305 | 26305
FEED | 496 | 496 | 397 | 397 | 397 | 397 | 397 | 316 | 316 | 206 | 206 | 734 | 734 | 734 | 734 | 734 | 577 | 577 | 577 | 577 | 577 | 577
Ap | 0018|0018 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 002200120012 0.012 0.008 0.008 | 0.008
Ve 53 53 | 47 | 47 | A7 4T 47 | &2 &2 3 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 0013|0013 0013 0.0130012|0012|0.012 0012|0012 0012
RPM 3363933639 29900 29900| 29900 29901 | 29900 | 26786 26786|19934| 19934 3322333223 33223 | 33223 33223 30108 30108 30108 30108 30108 30108
FEED | 602 | 602 | 482 | 482 | 482 | 482 | 482 | 383 | 383 | 250 H 250 | 892 | 892 | 892 892 | 892 700 | 700 | 700 | 700 | 700 = 700
Ap | 0025|0025 0014 0.014 0.014|0.010|0.010 0010 0.010 0.006 0.004 0.042  0.042 0.030 0.030 0.030 0016 0016 0.016 0.012  0.012|0.012
Vc 46 | 46 | 4 4 4 4 4 37 | 37 | 27 | 27 | 55 | 55 55 | 55 | 55 50 50 | 50 | 50 | 50 | 50
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 0013|0013 0011 0011 0011 0011 0011 0011
RPM 2938929389 2612326123 26123 26124 26123|23403 23403 17416 17416 29027 29027 | 29027 29027 2902726305 26305 26305 26305 26305 26305
FEED | 496 | 496 | 397 | 397 | 397 | 397 | 397 | 316 | 316 | 206 | 206 | 734 | 734 | 734 | 734 | 734 | 577 | 577 | 577 | 577 | 577 | 577
Ap | 00180.018 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 0012 0012 0012 0.008  0.008  0.008
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RECOMMENDED CUTTING CONDITIONS

HPK44, HPKA46, HPKA47 scres

2 FLUTE BALL NOSE for RIB PROCESSING Ve-mimn  fo=nmisah  Ap=mm

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

- Dmee®

323 et o | 05 [ o6 | oa [ 05 [ o7 [ o7 | 07 | o7 | o8 | 08 | os | oa | 8 | os [ o8 | 8 [ os 05 [ 5 [ 65 0]
-nn--nn--- EEEA RN NN RN
89 | 79 79 79 79 71 71 85 85 85 85

fz 0.012 0.012 0.012 0.010 0.010 0.017 0.015 0.015 0.013 0.018 0.018 0.0180.016  0.016 | 0016 0.016 | 0.014 0.014 0.019 0019 0019 0019
RPM 2841528414 28415 21311|21311|35128 31849 31849 | 28102| 35245 | 35245 3524531556 | 31556 | 31556 31556 2827828278 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 | 0.015/0.009 0.009  0.006 | 0.006 0.063 | 0.025 0018 0018 0.072 | 0.052 0.052 0.028|0.028 0.020| 0.020 0.020 0012 0081 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 0010  0.010 | 0.017 0.015 0.0150.013 | 0.018 | 0.018 0.018 0.016 | 0.016 | 0.016 0.016 | 0.014|0.014|0.019 0019 0.019 0.019
RPM | 28415 28414 2841521311 21311 35128 31849|31849 28102 35245 35245 35245 31556 31556 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 0018 0018 0.072 | 0.052 0.052 0.028|0.028 0.020| 0.020 0.020 0012 0081 0.059 0.0320.023
Vc 51 51 51 38 38 | 73 | 67 | 67 | 59 | 8 | 8 | 84 | 75 75 75 | 75 | 68 | 68 | 81 81 81 81

fz 0.011/0.011 10011 0.009 0.009 | 0015 0.013 001300120016 | 0.016 0.016 0014|0014 0014 0.014|0013|0.013|0.017 0017 0.017 0017
RPM 2699426993 | 26994 20245| 20245 | 3337230257 | 30257 | 26697 | 33483 | 33483 | 33483 | 29978 | 29978 | 29978 | 29978 26864 26864 28724 28724 28724 28724
FEED | 580 | 580 | 580 | 362 | 362 1015 | 812 | 812 | 621 | 1079 1079 | 1079 | 859 | 859 | 859 | 859 | 673 | 673 | 977 | 977 | 977 977
Ap | 0.012]0.007 | 0.007 | 0.005 | 0.005 0.049|0.019 0014 0014 0.056 0.041 0041 0022 0.022 0016 0016 0016 0.009  0.063  0.046 0.025|0.018
Vc 54 | 54 | 54 | 40 | 40 |77 | 70 | 70 | 62 | 8 | 8 | 8 | 79 79 79 79 7 7 8 | 8 | 8 | 8

fz 0.012/0.012 1 0012 0010 0.010 | 0.017 0.015 0.015 0013 | 0.018 | 0.018 0.018 0016|0016 | 0.016 0.016 | 0.014| 0014|0019 0019 0.019 0.019
RPM | 28415 28414 2841521311 21311 35128 31849|31849 28102 35245 35245 35245 31556 31556 31556 3155628278 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 | 0.0150.009 0.009  0.006 | 0.006 0.063 | 0.025 0018 0018 0.072 | 0.052 0.052 0.028|0.028 0.020| 0.020 0.020 0012 0.081  0.059  0.0320.023
Ve 51 51 51 38 38 | 73 | 67 | 67 | 59 | 8 | 8 | 84 | 75 75 75 75 | 68 | 68 | 81 81 81 81

fz 0.011/0.011 10011 0009  0.009 | 0.015 0.013 001300120016 | 0.016 0.016 0014|0014 0014 0.014|0.013|0013|0.017 0017 0.017 0017
RPM | 26994 | 26993 | 26994 | 2024520245 33372 3025730257 26697 33483 33483 3348329978 29978 29978 2997826864 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 | 0.0120.007 | 0.007 | 0.005 | 0.005 0.049| 0019 0014 0.014 0.056 0.041 0041 0022 0.022 0016 0016|0016 0.009 0.063  0.046 0.025|0.018
Ve 44 | 44 | 44 | 33 | 33 | 64 | 58 58 | 51 74 74 74 | 66 | 66 @ 66 | 66 | 59 | 59 | 71 71 71 71
fz 0.010 | 0.010  0.010 0.008 0.008 | 0.014 0.013 00130011 0.015|0.015 0015 0014|0014 0014 0.014|0.012|0.012|0.016 0016 0.016 0.016
RPM 2358423584 23584 1768817688 | 29156 | 26435 | 26435 |23325|29253|29253 2925326191 26191| 26191 26191 2347123471 25096 25096 25096 25096
FEED | 477 | 477 | 477 | 298 | 298 836 | 669 | 669 = 512 | 888 883 | 88 | 707 | 707 | 707 | 707 554 | 554 | 804 804 | 804 804
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 0011|0011 0011 0.007 0045 0.033 0.0180.013
Ve 44 | 44 | 44 | 33 33 | 64 | 58 | 58 | 51 74 74 | 74 | 66 | 66 66 | 66 | 59 | 59 | 71 71 Al 71

fz 0.010 | 0.010  0.010  0.008 | 0.008 | 0.014 | 0.013  0.0130.011|0.015|0.015 0.015 0014|0014 0.014 0.014|0.012|0.012|0.016 0016 0.016 0.016
RPM | 2358423584 2358417688 | 17688 29156 26435|26435 23325 29253129253 29253 2619126191 26191 26191|23471 2347125096 | 25096 25096 25096
FEED | 477 | 477 | 477 | 298 | 298 | 836 | 669 | 669 | 512 | 888 | 883 | 888 | 707 | 707 | 707 | 707 | 554 | 554 = 804 | 804 | 804 | 804
Ap | 0.008 | 0.005 | 0.005 | 0.003 | 0.003  0.035|0.014 0.010 0.010 0.040 0.029 0029 0016 0016 0011 001100110007  0.045 0.033 0018|0013
Vc 51 51 51 38 38 | 73 | 67 | 67 | 59 | 8 | 8 | 84 | 75 75 75 | 75 | 68 | 68 | 81 81 81 81

fz 0.011/0.011 1 0011 0.009  0.009 0015 0.013 001300120016 | 0016 0016 0014|0014 0014 0.014|0013|0.013|0.017 0017/ 0.017 0017
RPM 2699426993 | 26994 20245| 20245 | 3337230257 | 30257 | 26697 | 33483 | 33483 | 33483 | 29978 | 29978 | 29978 | 29978 26864 26864 28724 28724 28724 28724
FEED | 580 & 580 | 580 | 362 | 362 1015 | 812 | 812 | 621 | 1079 1079 | 1079 | 859 | 859 | 859 | 859 | 673 | 673 | 977 | 977 | 977 977
Ap | 0.0120.007 | 0.007 | 0.005 0.005 0.049|0.019 0014 0014 0.056 0.041 0041 0022 0.022 0016 0016 0016 0.009  0.063  0.046 0.025|0.018
Vc 44 | 44 | 44 | 33 | 33 | 64 | 58 58 | 51 74 74 74 | 66 | 66 66 | 66 | 59 | 59 | 71 71 71 71

fz 0.010 | 0.010 | 0.010 0.008 0.008 | 0.014 0.013 0.013 0011 0.015|0.015 0.015 0014|0014 0014 0.014|0.012|0.012|0016 0016 0.016 0.016
RPM | 2358423584 2358417688 | 17688 29156 26435|26435 23325 2925329253 29253126191 26191 26191 26191|23471 23471 25096 25096 25096 25096
FEED | 477 | 477 | 477 | 298 | 298 | 836 | 669 | 669 | 512 | 888 | 8838 | 888 | 707 K 707 | 707 707 | 554 | 554 = 804 804 | 804 | 804
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 0011|0011 0011 0007 0.045 0.033 0.0180.013
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o,
. I/G RECOMMENDED CUTTING CONDITIONS
HPK44, HPK46, HPKA47 s:xs

2 FLUTE BALL NOSE for RIB PROCESSING Ve-min  fo=nmisah  Ap=mm

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

Para- Diameter (@)

- Demeer
0 | 333 |meter NI I NI T T N D I A N D EEN EREER
LBS ---n-nnmm-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 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
Ve 100 | 100 | 100 | 100 100 90 | 9 | % H 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 0022 0022 0.0220.020 0.020 0020|0017 0017 0.0170.015|0.015|0.015 0.026  0.026 0.026
RPM 31802 31802 31802 31802 31802 28524 28524|28524 28524 28524 25245 25245/25245/19016 19016 19016| 9508 | 9508 | 9508 27048 27048 27048
1590 | 1590 | 1590 | 1590 | 1590 | 1255 | 1255 | 1255 | 1255 | 1255 | 1010 | 1010 | 1010 | 647 | 647 | 647 | 285 | 285 | 285 | 1407 | 1407 | 1407
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 0010 0.005 0.005 0.005  0.108 0.078  0.078
Ve 95 9%5 | 9% | 9% 9% | 8 | & 8 | 8 | & 75 750075 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

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

\'d 100 | 100 | 100 100 100 90 | 9 | 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 0022 0022 0.0220.020 0.020 0020|0017 0017 0.0170.015|0.015|0.015 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
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

\d 95 95 | 9% | 9% 9 | 8 | & 8 | 8 | & 75 7575 57 |57 | 57 | 28 28 28 | 97 | 97 | 97

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

(NFPA RPM 30212130212 30212/30212|30212 27098 27098 27098 27098 27098 | 23983 | 23983 23983 | 18065 18065 18065 9033 | 9033 | 9033 |25696 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

Ap | 0.070|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

\'d 83 8 8 8 83 74 74 | 74 | 74 74 66 | 66 | 66 | 50 50 | 50 | 25 | 25 | 25 | 8 | & | &

fz 0.021 | 0.021 1 0.021  0.021  0.021 0019 0.019 0019 0019 0019 0017 0017 0017|0014 0014 0014 0.013|0013|0.013 0.0220.022 0.022

RIAN RPM | 26396 126396 26396| 26396 26396 23675 23675 23675| 2367523675 20953120953 | 20953 | 1578315783 15783 | 7892 | 7892 | 7892 | 22450 22450 22450
FEED | 1113 | 1113 | 1113 | 1113 | 1113 | 879 | 879 | 879 | 879 | 879 A 707 | 707 | 707 | 453 | 453 | 453 200 | 200 | 200 | 985 | 985 985

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

Ve 83 8 | 8 | 8 83 74 74 74 | 74 74 | 66 | 66 | 66 | 50 | 50 | 50 | 25 | 25 | 25 | 8 | 8 | &

fz 0.0210.021 1 0021 0021 0.0210.019 0.019 0019 0019 0.019 0017 0017 0017|0014 0014 0014 0013|0.013|0.013 | 0.0220.022 0.022

RPN RPM | 26396 26396 26396 26396 26396 23675 23675 23675| 2367523675 2095320953 20953 | 1578315783 15783 | 7892 | 7892 | 7892 | 22450 2245022450
FEED | 1113 | 1113 | 1113 | 1113 | 1113 | 879 | 879 | 879 | 879 | 879 | 707 | 707 | 707 | 453 | 453 | 453 | 200 | 200 & 200 | 985 | 985 | 985

Ap | 0.050  0.050 0.050 0.036|0.036 0020|0020 0.020 0014 0014 0014 0014 0.008|0.008 0.006 | 0.006 0.003 0.003  0.003 0.060  0.044 | 0.044

Ve 95 9%5 | 9% | 9% 9 | 8 | & 8 | 8 | & 75 750075 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 | 119

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

Vc 83 8 | 8 | 8 | 8 74 74 | 74 | 74 74 66 | 66 | 66 | 50 50 | 50 | 25 | 25 | 25 | 8 | & | &

fz 0.0210.021 1 0.021 0021 0.021 0019 0.019 0019 0019 0019 0017 0017 0017|0014 0014 0014 0.013|0013|0.013 0.0220.022 0.022

RPM | 26396 26396 26396 | 26396 26396 23675 23675|23675 23675 23675 20953 2095320953 15783 15783 15783| 7892 | 7892 | 7892 22450 22450 22450

FEED | 1113 | 1113 | 1113 | 1113 | 1113 | 879 | 879 | 879 | 879 | 879 | 707 | 707 | 707 | 453 | 453 | 453 | 200 A 200 @ 200 | 985 | 985 | 985

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
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RECOMMENDED CUTTING CONDITIONS

HPK44, HPKA46, HPKA47 scres

2 FLUTE BALL NOSE for RIB PROCESSING Veemmin f2-mmfooh  Ap—mm
RPM =rev./min. FEED =mm/min. LBS = Length Below Shank
Para- Diameter (@)
g3 |meter] 12 [ 12 [ 12 [12 [ 12 [ 1414 [ 14 [ 15 s (s s s |15 |15 |
nmmnm- 75 -nnmm

116 | 116 | 116 | 116 K 116 104
fz 0.024 0.024 0.024 0.021 0.021 0.027 0.027 0.024 0.0330.033  0.033 0.033 0033 0.030 0.030 0.030 0.030 0.030 0.026 0,026 0.026 0.026
RPM 2431624316 24316 2158421584 | 19906 | 19906 | 17798 | 24699 | 24699 | 24699 24699 | 24699 | 22076| 22076 22076 22076 22076 19672 19672 1967219672
FEED | 1167 | 1167 | 1167 | 907 | 907 1075 | 1075 | 854 | 1630 | 1630 K 1630 1630 | 1630 | 1325 | 1325 | 1325 | 1325 | 1325|1023 1023 | 1023 | 1023
Ap | 0.0420.030 0.030 0.030|0.018 0.049 0035 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 92 | 92 | 92 | 81 81 88 8 | 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 | 2431624316 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 | 0042 0.030 0.030 0.030|0.018 0.049 0035 0035 0.135 0.1350.135 0.135|0.098 | 0.053 0.053 | 0.053 0.038 0.038  0.038  0.038  0.023 | 0.023
Vc 8 | 8 | 8 | 77 | 77 | 83 | 83 A 1M1t 1 19 0 9 ) 9 9 0 99 | 88 | 88 | 88 | 88
fz 0.0210.021 1 0.021 0019 0019 | 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 2310023100 23100 20505|20505| 1891118911 | 16908 | 23464 | 23464 | 23464 23464 | 23464 | 20972| 20972 20972 20972 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 | 0033|0023 00230023 0014 0,038/ 0.027 0027 0.105 0.105 0.105 0.105 0.076 | 0.041 0.041 0.0410.029 | 0.029 | 0.029 | 0.029 0.018|0.018
Vc 92 | 92 | 92 | 81 81 88 8 | 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 | 2431624316 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 | 0.0420.030 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 8 8 | 8 | 77 | 77 | 83 | 83 4 1M 111 1t 9 0 99 9 9 0 99 | 88 | 88 | 88 | 88
fz 0.021/0.021 1 0.021 0019 0019 | 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 | 2310023100 23100 2050520505 18911 18911|16908 23464 23464 23464 23464 23464120972 20972 20972|20972 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 | 0033|0023 00230023 0014 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 0018|0018
Ve 7% 76 | 76 | 68 | 68 | 73 | 73 | 65 | 97 | 97 | 97 | 97 | 97 8 | 8 8 8 8 | 77 | 77 | 77 77
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 2018220182 20182 17915|17915| 1652216522 | 14772 |20500| 20500 | 20500 2050020500 18323| 18323 18323 18323 18323 16328 16328 16328 16328
FEED | 817 | 817 | 817 | 635 | 635 753 | 753 | 598 | 1141 | 1141 1141 1141 1141 928 | 928 | 928 928 | 928 | 716 716 | 716 @ 716
Ap | 00240017 0017 0.017]0.010 0.027 | 0.020 0.020 0076 0.076 | 0.076  0.076  0.055|0.029 0.029 | 0.029 0021 0021 0021 0.021 0.0130.013
Ve 7% 76 | 76 | 68 | 68 | 73 | 73 | 65 | 97 | 97 | 97 | 97 | 97 8 | 8 | 8 8 8 | 77 | 77 77 77
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 | 2018220182 2018217915 17915 16522 16522| 14772 20500 20500 20500 20500 20500 18323 18323 18323|18323 18323 16328 16328 16328 16328
FEED | 817 | 817 | 817 | 635 | 635 | 753 | 753 | 598 | 1141 | 1141 | 1141 | 1141 | 1141 928 | 928 | 928 | 928 H 928 716 | 716 | 716 | 716
Ap | 0024|0017 0017 |0.017 0.010 0.027|0.020 0.020 0.076 0.076 0076 0.076 0.055 0.029 0.029 0029 0021|0021 0.021 0021 0013|0013
Vc 8 8 | 8 | 77 | 77 | 83 | 83 A 1M 1t 1 19 ) 9 ) 9 9 0 99 | 88 | 88 | 88 | 88
fz 0.021 | 0.021 1 0.021 0019 0019 | 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 2310023100 23100 20505|20505| 1891118911 | 16908 | 23464 | 23464 | 23464 23464 | 23464 20972| 20972 20972 20972 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 | 0033|0023 00230023 0014 0,038/ 0027 0027 0.105 0.105 0.105 0.105 0.076 | 0.041 0.041 0.0410.029 | 0.029 | 0.029 | 0.029 0.018|0.018
Vc 7% 76 | 76 | 68 | 68 | 73 | 73 | 65 | 97 | 97 | 97 | 97 | 97 8 | 8 | 8 8 8 | 77 | 77 | 77 77
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 | 2018220182 2018217915 17915 16522 16522| 14772 20500 20500 20500 20500 20500 18323 18323 18323|18323 18323 16328 16328 16328 16328
FEED | 817 | 817 | 817 | 635 | 635 | 753 | 753 | 598 | 1141 | 1141 | 1141 | 1141 | 1141 928 | 928 928 | 928 K 928 716 716 | 716 | 716
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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o,
. I/G RECOMMENDED CUTTING CONDITIONS
HPK44, HPK46, HPKA47 s:xs

2 FLUTE BALL NOSE for RIB PROCESSING Veemmin f-mmfooh  Ap—mm
RPM =rev./min. FEED =mm/min. LBS = Length Below Shank
0l . Diameter (@)
3323 |7 6 fteftelt6l 2 2]2]2[2]2] 2 [2[2[2[2[2[2]2]
IS nm---nnmm

Vc 70 115 | 103 | 103 116 | 116 | 116 | 116 116 | 116 | 105 | 105 = 105 | 105 | 105 | 105
fz 0.023 0.023 0.0350.032 | 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|20491 | 1823718524 | 18524 1852418524 | 18524 18524 16721 |16721| 1672116721 16721 16721 14754 14754 1475411147
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
Ve 70 70 | 115 | 103 | 103 | 92 | 116 | 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 2049120491 18237 18524|18524 18524 18524 18524 1852416721 16721 16721 16721|16721 16721 14754 14754 14754 11147
684 | 684 | 1607 | 1311 | 1311 | 1021 | 1852 | 1852 | 1852 1852 | 1852 | 1852 | 1505 1505 1505 | 1505 | 1505 1505 1180 | 1180 | 1180 | 780
0.015 | 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
Ve 67 67 | 110 | 98 | 98 | 8 | 111 | 111 | 111 | 111 | 111 | 111 | 100 | 100 | 100 | 100 A 100 | 100 88 | 88 | 8 | 67
fz 0.021/0.021 1 0031 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 14016 10590
FEED | 581 | 581 | 1366 1114 | 1114 | 868 | 1574 | 1574 | 1574 | 1574 1574 | 1574 | 1279 | 1279 | 1279 | 1279 | 1279 | 1279 | 1003 | 1003 | 1003 = 663
Ap | 0012|0012 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
\'d 70 70 | 115 | 103 | 103 | 92 | 116 | 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
(NS RPM | 14863 14863 22950 2049120491 18237 1852418524 18524 1852418524 18524 16721|16721 16721 16721 16721 16721| 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 | 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
\d 67 67 | 110 | 98 | 98 | 8 | 111 | 111 | 111 111 | 111 | 111 | 100 | 100 | 100 | 100 K 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
(N[VA RPM | 1412014120 21803 | 19466| 19466 17325 17598 1759817598 17598 17598 | 17598 | 15885| 15885 15885 15885 15885 15885| 1401614016 14016 10590
FEED | 581 | 581 | 1366 1114 | 1114 | 868 | 1574 | 1574 | 1574 | 1574 1574 | 1574 | 1279 | 1279 | 1279 | 1279 | 1279 | 1279 | 1003 | 1003 | 1003 = 663
Ap | 0012|0012 0081 0.044 0.031|0031|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| 0016
\s 58 58 | 9% | 85 85 % 9 |97 9 9 97 | 97 |8 | 8 | 8 | 8 | 8 | 8 | 77 |77 | 77 | 58
fz 0.0190.019  0.030 0.027 0.027  0.024 0.042 0042 0.042 0.042 0.042 0.042 0038 0.038 0.038 0.038 0.038|0.0380.034 0034 0.034 0030
RIAM RPM 1233612336 19049 17008 17008 15137 15375| 15375 1537515375 15375/ 15375| 13878 | 13878 | 13878 | 13878 13878 13878 12246 12246 12246| 9252
FEED | 479 | 479 | 1125 918 | 918 | 715 | 1296 | 1296 1296 | 1296 A 1296 | 1296 A 1054 | 1054 | 1054 | 1054 1054 | 1054 | 826 & 826 | 826 = 546
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
Ve 58 | 58 | 9% | 85 85 % 9 |9 9 9 9 | 97 8 |8 | 8 | 8 | 8 | 8 |77 |77 | 77 | 58
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
WM RPM | 1233612336 19049| 17008 17008 15137 |15375|15375 1537515375 1537515375/ 13878 | 13878 | 13878 | 13878 13878 13878 12246 12246 12246| 9252
FEED | 479 | 479 | 1125 918 | 918 | 715 | 1296 | 1296 | 1296 | 1296 | 1296 | 1296 | 1054 | 1054 | 1054 | 1054 | 1054 | 1054 826 | 826 | 826 | 546
Ap | 0.008|0.008 0.058 0031 0022|0022 0101 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
Ve 67 67 | 110 | 98 | 98 | 8 | 111 | 111 | 111 | 111 | 111 | 111 | 100 | 100 | 100 | 100 K 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 14016 10590
FEED | 581 | 581 | 1366 1114 | 1114 | 868 | 1574 | 1574 | 1574 | 1574 | 1574 | 1574 | 1279 | 1279 | 1279 | 1279 | 1279 | 1279 | 1003 | 1003 | 1003 = 663
Ap | 0012|0012 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
Vc 58 | 58 | 9% | 8 | 85 % 9 |9 9 9 9 | 97 |8 |8 | 8 | 8 | 8 | 8 | 77 |77 | 77 | 58
fz 0.019 | 0.019  0.030 0.027 0.027 | 0.024 0.042 0042 0.042  0.042  0.042 0.042 0038 0.038  0.038 0.038 0.038 0038|0034 0034 0.034 0.030
RPM | 12336 1233619049 17008 17008 15137 15375|15375 15375|15375 15375 15375 13878 13878 1387813878 13878 13878|12246 12246 12246 9252
FEED | 479 | 479 | 1125 918 | 918 | 715 | 1296 | 1296 | 1296 | 1296 | 1296 | 1296 | 1054 | 1054 | 1054 1054 | 1054 1054 826 = 826 | 826 | 546
Ap | 0.008 | 0.008 0.058 0.031|0.022 0022|0.101 0.101 0.1010.101 | 0.073 | 0.073 | 0.039 | 0.039 0.039 | 0.039 0.028  0.028 0.028 0.028 0.017 | 0.011
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RECOMMENDED CUTTING CONDITIONS

HPK44, HPKA46, HPKA47 scres

2 FLUTE BALL NOSE for RIB PROCESSING Ve-mimn  fo=nmisah  Ap=mm

RPM =rev./min. FEED =mm/min. LBS = Length Below Shank
0 | s |mee 2 T 2 | 25 | N
[ies] a0 50| 6 Jeas] s | N N 2 N T T R T
Vc 70 128 | 128 | 128 | 128 | 115 | 115 | 115 | 102 | 102 | 133 | 133 | 133 | 133 | 133 | 133 | 133 | 119 | 119 | 119 | 119
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 | 0.075 | 0.067 | 0.067 | 0.067 | 0.067
RPM | 11147 | 5574 | 1626216262 | 16262 |16262| 14688 | 14688 | 14688 1298312983 | 14098 14098 | 14098 14098 14098 | 14098 14098 1267712677 12677 12677
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 0.0710| 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
Vc 70 35 128 | 128 128 128 | 115 | 115 | 115 | 102 | 102 | 133 | 133 | 133 | 133 | 133 133 | 133 | 119 119 | 119 | 119
fz 0.035/0.030  0.061 | 0.061 0.061 0.061 0055 0.055 0055 0.049 0049 0.075 0.075 0075 0.075 0075 0.075 0075 0.067  0.067 0.067 0.067
RPM 11147 5574 1626216262 16262 16262 14688 14688 14688 12983 12983 14098 14098 14098 14098 14098 14098 14098 12677 12677 12677 12677
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 0.010| 0225 0.225 0.163 0.163 | 0.088 0.088 0.063 0.063 0.038 0270 0.270 0270 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 | 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 A 0.067 | 0.060 | 0.060 A 0.060 | 0.060
RPM 10590 5295 1544915449 15449 15449 13954 13954 13954 12334|12334 1339313393 1339313393 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 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
Ve 70 35 128 | 128 128 128 | 115 | 115 | 115 | 102 | 102 | 133 | 133 | 133 | 133 | 133 133 | 133 | 119 119 | 119 | 119
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 0075 |0.075 0.075 0.0750.075|0.075 | 0067 0.067 | 0.067  0.067
RPM 11147 5574 1626216262 16262 16262 14688 14688 14688 12983 12983 14098 14098 14098 14098 14098 14098 14098 12677 12677 12677 12677
FEED 780 @ 334 1984 | 1984 1984 1984 1616 1616 | 1616 1272 | 1272 2115 | 2115 2115 2115 2115 2115 2115 1699 1699 K 1699 1699
Ap 0020 0.0710| 0225 0.225 0.163 0.163 | 0.088 0.088 0.063 0.063 0.038 0270 0.270 0270 0.195 0.195 0.195| 0.195 0.105 0.105 0.075 0.075
Vc 67 33 121 121 121 0121 ) 110 | 110 | 110 | 97 97 | 126 | 126 126 | 126 | 126 | 126 | 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 A 0.067 | 0.060 | 0.060 A 0.060 | 0.060
RPM 10590 5295 15449 15449 15449 15449 13954 13954 13954 1233412334 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 0016 0008 0.176 0.176 | 0.127 | 0.127 | 0.068 | 0.068 | 0.049 0.049 0.029 0211 0211|0211 0.152|0.152 0.152| 0.152 | 0.082 | 0.082  0.059 A 0.059
58 29 106 | 106 106 @ 106 = 96 % @ 9% | 85 8 | 110 | 110 110 | 110 110 A 110 | 110 = 99 9 9 9
0.030 | 0.025 | 0.051 | 0.051 | 0.051 | 0.051 | 0.046 | 0.046 A 0.046 | 0.041 | 0.041 | 0.063 | 0.063 | 0.063 | 0.063 | 0.063 | 0.063 0.063 | 0.057 | 0.057 A 0.057 | 0.057
RPM | 9252 | 4626 | 1349713497 13497|1349712191|12191|12191 10776 1077611701 1170111701 11701 1170111701 11701 1052210522 10522 10522
FEED 546 @ 234 1389 1389 1389 1389 1131 1131 | 1131 890 | 890 | 1481 | 1481 1481 1481 1481 1481 1481 1189 1189 1189 1189
0.011 | 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
58 29 106 | 106 =106 | 106 | 96 96 96 85 85 | 110 | 110 | 110 | 170 | 110 | 110 | 110 | 99 99 29 99
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 A 0.057 | 0.057
RPM | 9252 | 4626 1349713497 13497 13497 12191 1219112191 1077610776 11701|11701 11701 11701 11701 11701 11701 10522| 10522 10522 10522
FEED 546 | 234 1389 | 1389 | 1389 1389 1131 1131 | 1131 890 | 890 | 1481 | 1481 | 1481 | 1481 1481 1481 1481 1189 | 1189 1189 1189
0.011 | 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
67 33 121 121 121 0121 | 110 | 110 | 110 | 97 97 | 126 | 126 126 | 126 | 126 | 126 | 126 | 114 114 | 114 | 114
0.031 1 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 A 0.067 | 0.060 | 0.060 A 0.060 | 0.060
RPM 1 10590| 5295 1544915449 15449 15449 13954 13954 13954 1233412334 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 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
Ve 58 29 106 | 106 =106 & 106 | 96 96 96 85 8 | 110 | 110 110 | 110 | 110 | 110 | 110 | 99 99 29 99
fz 0.030 | 0.025  0.051 0051 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 | 9252 | 4626 13497 13497 13497 13497 12191 1219112191 10776 10776 1170111701 11701 11701 11701 11701 11701 10522 10522 10522 10522
FEED 546 | 234 1389 1389 1389 1389 1131 1131 | 1131 890 | 890 | 1481 | 1481 1481 1481 1481 1481 1481 1189 1189 1189 1189
Ap 0011 0.006 0.126 0.126  0.091 0.091 0.049 0.049 0.035 0035 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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o,
. I/G RECOMMENDED CUTTING CONDITIONS
HPK44, HPK46, HPKA47 s:xs

2 FLUTE BALL NOSE for RIB PROCESSING Veemmin f-mmfooh  Ap—mm
RPM =rev./min. FEED =mm/min. LBS = Length Below Shank
Pa Diameter (@)
50 | 3355 |mete 135 [35/35[35[35/35[35[35/ 4[4 [afafafafafafalala]
25 |30 | 35 | a0 | 45 | & | 70 [ 12 | 14 | 15 | 20| 25 |30 | 35| 40 | 45
Ve 106 | 106 | 79 | 130 | 130 | 116 | 116 | 116 | 116 | 103 | 103 | 127 | 127 | 127 127 | 127 | 127 A 114 | 114 | 114 | 114 | 102

fz 0.060 | 0.060  0.052 0.088 0.088  0.079 0.079 0071 0.0710.070  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 10585| 10585| 9367 | 9367 | 10082 10082 10082| 10082 10082 10082 9098 K 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 0315|0.228 0.123|0.123  0.083 0.083 | 0.088 | 0.088 0360 | 0.360 | 0.360 0.260 | 0.260 0.260 0.140  0.140 | 0.100 | 0.100 | 0.100
Ve 106 | 106 | 79 | 130 130 116 | 116 | 116 K 116 A 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 0071 0071 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 11256 11256 8415 11803 11803 10585 10585|10585 10585| 9367 K 9367 10082 10082 10082 10082 10082 10082 9098 | 9098 9098 | 9098 8115
1351 | 1351 | 875 | 2077 | 2077 | 1677 | 1677 | 1509 | 1509 | 1319 | 1319 | 2016 | 2016 | 2016 | 2016 | 2016 | 2016 | 1638 | 1638 H 1638 | 1638 | 1298
0.075 | 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
Ve 101 101 | 75 | 123 123 111 111 1t 11t 98 | 98 | 120 | 120 | 120 | 120 | 120 | 120 | 109 | 109 | 109 | 109 | 97
fz 0.054 | 0.054 1 0.047 0079 0079 0.071 0.071 0.064 0.064  0.063  0.063 0.089 0089 0.089 0.089 0.089 0.089| 0081|0081 00810081 0072
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
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 0203 0.203 | 0.109 | 0.109 | 0.078 | 0.078 | 0.078
\'d 106 | 106 | 79 | 130 130 116 | 116 | 116 K 116 A 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
(NS RPM | 1125611256 8415 |11803| 11803 10585 10585 10585/ 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 0315|0.228 0.123|0.123 0.088 0.088 | 0.088 | 0.088 0360 | 0.360 | 0.360 0.260 | 0.260 0.260 0.140  0.140  0.100 | 0.100 | 0.100
\d 101 101 | 75 123 123 111 111 1t 11t 98 ) 98 | 120 | 120 | 120 | 120 | 120 | 120 | 109 | 109 | 109 | 109 | 97
fz 0.054 | 0.054 1 0.047 0079 0079 | 0.071 0.071 0.064 0.064  0.063  0.063 0.089 0.089 | 0.089  0.089 0.089 0.089| 0081|0081 00810081 0072
(N[PA RPM | 1069310693 | 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
Ap | 0059|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
\'d 8 8 | 66 | 108 | 108 97 | 97 | 97 | 97 | 8 | 8 | 105 | 105 105 | 105 | 105 105 | 95 95 | 95 | 95 85
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
RIAM RPM | 9342 | 9342 | 6984 | 9796 | 9796 8786 | 8786 | 8786 | 8786 | 7775 7775 | 8368 | 8368 | 8368 | 8368 8368 8368 | 7551 | 7551 | 7551 | 7551 | 6735
FEED | 946 & 946 | 613 | 1454 | 1454 | 1174 | 1174 | 1056 1056 | 923 | 923 | 1411 1411 1411 1411 | 1411 1411 | 1147 | 1147 | 1147 | 1147 @ 909
Ap | 00420025 0017 0.176|0.127 0.069 | 0.069 0.049 0.049  0.049  0.049 0202 0.202|0.202 0.146| 0.146 0.146 0.078  0.078 | 0.056 | 0.056 | 0.056
Ve 8 | 8 | 66 | 108 | 108 97 | 97 | 97 | 97 | 8 | 8 | 105 | 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
WM RPM | 9342 | 9342 | 6984 | 9796 | 9796 8786 | 8786 | 8786 | 8786 | 7775 | 7775 | 8368 | 8368 | 8368 | 8368 § 8368 8368 | 7551 | 7551 | 7551 | 7551 | 6735
FEED | 946 | 946 | 613 | 1454 | 1454 | 1174 | 1174 | 1056 | 1056 | 923 | 923 | 1411 | 1411 | 1411 | 1411 | 1411 | 1411 | 1147 1147 | 1147 | 1147 | 909
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
Ve 101 101 | 75 | 123 123 111 111 1t 11t 98 | 98 | 120 | 120 | 120 | 120 | 120 | 120 | 109 | 109 | 109 | 109 | 97
fz 0.054 | 0.054  0.047 0079 0079 0.071 0.071 0.064 0.064  0.063  0.063 0.089 0089 0.089  0.089 0.089 0.089| 0081|0081 00810081 0072
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
Ap | 0059|0035 0.023|0.246  0.177 | 0.096 | 0.096 0.068 | 0.068 A 0.068 0.068 0.281 0.281 | 0.281 0.203 0203 0.203 | 0.109 | 0.109 | 0.078 | 0.078 | 0.078
Vc 8 | 8 | 66 | 108 | 108 97 | 97 | 97 | 97 | 8 | 8 | 105 | 105 105 | 105 | 105 105 | 95 95 | 95 | 95 85
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 0076 0.076 0.076 | 0.067
RPM | 9342 | 9342 | 6984 | 9796 | 9796 | 8786 | 8786 | 8786 8786 | 7775 | 7775 8368 | 8368 | 8368 | 8368 | 8368 | 8368 7551 | 7551 | 7551 | 7551 | 6735
FEED | 946 | 946 | 613 | 1454 | 1454 | 1174 | 1174 | 1056 | 1056 | 923 | 923 | 1411 | 1411 1411 1411 1411 | 1411 | 1147 1147 1147 | 1147 | 909
Ap | 0.0420.025 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
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RECOMMENDED CUTTING CONDITIONS

HPK44, HPKA46, 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
Diameter (@)
133 et 4l als[s[s[s s |s |5 [s[6[]e]6 |66 ][6[6]6 |6
KT N R N N R MR N N N N N T N S N N N RN
102 125 125 125 125 125 125 112 112 127 127 127 127 127 114 114 114 114
fz 0.080 0.070 0.120 | 0.120 | 0.120 | 0.120 A 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 0.100 | 0.060 | 0450 @ 0450 @ 0450 | 0450 | 0325 | 0325 | 0.175 | 0.175 | 0.540 | 0.540 | 0.390 | 0390 K 0390 0.210 | 0.210 | 0.150 K 0.150
Vc 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 K 0.146 0.146 | 0.146 | 0.146 A 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 0.100 | 0.060 | 0.450 0450 0450 0450 0325 0325  0.175  0.175 | 0540 | 0540 0390 0390 0390 0210 0210 0.150 @ 0.150
Vc 97 72 118 118 118 118 118 118 107 107 120 120 120 120 120 108 108 108 108
fz 0072 | 0063 | 0.107 | 0.107 | 0.107 | 0.107 | 0.107 | 0.107 | 0.097 | 0.097 | 0.131 | 0.131 | 0.131 | 0.131 | 0.131 | 0.118 | 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 0.078 | 0.047 | 0351 H 0351 | 0351 | 0351 | 0254 | 0.254 | 0.137 | 0.137 | 0421 | 0421 | 0.304 | 0304 K 0304 0.164 | 0.164 | 0.117 | 0.117
Ve 102 76 125 125 125 125 125 125 112 112 127 127 127 127 127 114 114 114 114
fz 0.080 A 0070  0.120 | 0.120 | 0.120 | 0.120  0.120 | 0.120  0.108 A 0.108 A 0.146  0.146 | 0.146 | 0.146 | 0.146 0.131 ' 0.131  0.131  0.131
(NS 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 0.100 | 0.060 | 0450 | 0450 | 0450 | 0450 | 0325 | 0325 0.175 | 0.175 | 0.540 @ 0.540 0.390 | 0390 | 0390 @ 0210 A 0.210 | 0.150 | 0.150
Vc 97 72 118 118 118 118 118 118 107 107 120 120 120 120 120 108 108 108 108
fz 0072 | 0063 | 0.107 | 0.107 | 0.107 | 0.107 | 0.107 | 0.107 = 0.097 | 0.097 | 0.131 | 0.131  0.131 | 0.131 | 0.131 | 0.118 | 0.118 | 0.118 | 0.118
(WX 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 0078 | 0047 | 0351 | 0351 | 0351 | 0351 0254 0254 0137 | 0.137 | 0421 | 0421 0304 0304 0304 0.164 0164 0117 | 0117
Vc 85 63 103 103 103 103 103 103 93 93 105 105 105 105 105 95 95 95 95
fz 0.067 | 0059 | 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
BN RPM | 6735 | 5021 | 6585 | 6585 | 6585 | 6585 | 6585 | 6585 | 5932 | 5932 | 5578 | 5578 | 5578 | 5578 | 5578 | 5021 | 5021 | 5021 | 5021
FEED = 909 593 | 1333 | 1333 | 1333 | 1333 | 1333 | 1333 | 1081 | 1081 | 1374 | 1374 | 1374 | 1374 | 1374 1113 | 1113 | 1113 | 1113
Ap 0.056 = 0.034 | 0252 0252 0252 | 0252 | 0.182 | 0.182 | 0.098 | 0.098 | 0.302 | 0.302 | 0.218 | 0.218 A 0218 | 0.118 | 0.118 | 0.084 @ 0.084
Vc 85 63 103 103 103 103 103 103 93 93 105 105 105 105 105 95 95 95 95
fz 0067 | 0059 | 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 | 0111 | 0.111 | 0.111
RPM | 6735 @ 5021 @ 6585 | 6585 | 6585 | 6585 6585 | 6585 | 5932 & 5932 | 5578 @ 5578 | 5578 | 5578 | 5578 | 5021 | 5021 | 5021 | 5021
FEED 909 593 | 1333 | 1333 | 1333 | 1333 | 1333 | 1333 | 1081 | 1081 | 1374 | 1374 | 1374 | 1374 | 1374 | 1113 | 1113 | 1113 | 1113
Ap 0.056 | 0034 | 0252 0252 0252 0252 0182  0.182 0098 0098 | 0302 0302 0218 0218 0218 0118 0.118 0084 | 0.084
Vc 97 72 118 118 118 118 118 118 107 107 120 120 120 120 120 108 108 108 108
fz 0072 | 0063 | 0.107 | 0.107 | 0.107 | 0.107 | 0.107 | 0.107 | 0.097 | 0.097 | 0.131 | 0.131 | 0.131 | 0.131 | 0.131 | 0.118 | 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 0.078 | 0.047 | 0351 H 0351 | 0351 | 0351 | 0.254 | 0254 | 0.137 | 0.137 | 0421 | 0421 | 0304 | 0304 K 0304 0.164  0.164 | 0.117 K 0.117
Ve 85 63 103 103 103 103 103 103 93 93 105 105 105 105 105 95 95 95 95
fz 0067 @ 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 0111 0111  0.111
RPM | 6735 @ 5021 @ 6585 | 6585 | 6585 | 6585 6585 6585 5932 @ 5932 @ 5578 @ 5578 | 5578 | 5578 | 5578 | 5021 | 5021 = 5021 @ 5021
FEED 909 593 | 1333 | 1333 | 1333 | 1333 | 1333 | 1333 | 1081 | 1081 | 1374 | 1374 | 1374 | 1374 | 1374 | 1113 | 1113 | 1113 1113
Ap 0.056 = 0034 | 0252 0252 0252 | 0252 | 0.182 | 0.182 | 0.098 | 0.098 | 0.302 | 0.302 | 0.218 | 0.218 A 0218 | 0.118 | 0.118 | 0.084  0.084
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o,
. I/G RECOMMENDED CUTTING CONDITIONS
HPK44, HPK46, HPKA47 s:xs

2 FLUTE BALL NOSE for RIB PROCESSING Ve-min  fo=nmisah  Ap=mm

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

Para Diameter (@)

l meterl 7 | 7 | 7 | 8 | 8 | 8 | 8 | 8 | 8 |8 |8 | 8 | 8 |1 [1w0[10[10]
(s | a0 | a5 | o0 | 20 | 25 | 35 | 50 | 55 [ e | 70 | s | o | 0 | 25 | 30 | 3 | 5|

113 113 113 126 126 126 13 113 113 113 113 101 101 125 125 125 112
fz 0.149 | 0149 | 0149 | 0.186 | 0.186 | 0.8 | 0.167 | 0167 | 0167 | 0.167 @ 0167 | 0149 | 0.149 | 0214 | 0214 | 0214 0193
RPM | 5152 | 5152 | 5152 | 5000 | 5000 | 5000 | 4500 | 4500 | 4500 = 4500 | 4500 | 4000 | 4000 | 3967 | 3967 | 3967 | 3570
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 | 0900 | 0900 0650 @ 0350
Ve 113 113 113 126 126 126 113 113 113 113 113 101 101 125 125 125 112
fz 0.149 | 0149 0149  0.186 | 0186 @ 0.18 | 0.167 @ 0167 @ 0.167 | 0167 0167 @ 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 | 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 | 0900 & 0900 0650 0350
Ve 108 108 108 119 119 119 107 107 107 107 107 96 96 118 118 118 107
fz 0.133 | 0133 | 0133 | 0.166 | 0.166 | 0166 | 0.150 | 0150 | 0150 | 0.150 & 0150 | 0133 | 0.133 | 0191 | 0191 | 0.191  0.172
RPM | 4894 | 4894 | 4894 | 4750 | 4750 | 4750 | 4275 | 4275 | 4275 | 4275 | 4275 | 3800 | 3800 | 3769 | 3769 | 3769 | 3392
FEED | 1305 | 1305 | 1305 | 1581 1581 1581 1281 1281 1281 1281 1281 1012 | 1012 | 1443 | 1443 | 1443 | 1169
Ap 0191 | 0191 | 0137 | 0562 | 0562 | 0406 | 0218 | 0218 0218 | 0156 @ 0.156 | 0.156 | 0094 | 0702 | 0702 = 0507 0273
Ve 113 113 113 126 126 126 113 113 113 113 113 101 101 125 125 125 112
fz 0.149 = 0149 | 0149 | 0.186 | 0186 | 0.18 | 0.167 | 0167 | 0.167 | 0.167 @ 0167 | 0149 | 0.149 | 0214 | 0214 | 0214 0193
(NS RPM | 5152 | 5152 | 5152 | 5000 | 5000 | 5000 &= 4500 & 4500 | 4500 | 4500 | 4500 | 4000 | 4000 | 3967 | 3967 | 3967 | 3570
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 | 0900 | 0900 | 0.650 0350

Ve 108 108 108 119 119 119 107 107 107 107 107 96 96 118 118 118 107

fz 0.133 | 0133 | 0133 | 0.166 | 0.166 | 0166 | 0.150 | 0.150 | 0.150 | 0.150 & 0150 | 0133 | 0.133 | 0191 | 0191 | 0.191 @ 0.172
(NP8 RPM | 4894 | 4894 | 4894 | 4750 | 4750 | 4750 | 4275 | 4275 | 4275 | 4275 | 4275 | 3800 | 3800 | 3769 | 3769 | 3769 | 3392
FEED | 1305 | 1305 | 1305 | 1581 1581 1581 1281 1281 1281 1281 1281 1012 | 1012 | 1443 | 1443 | 1443 | 1169

Ap 0.191 | 0191 | 0137 | 0562 | 0562 | 0406 | 0218 | 0218 0218 | 0.156 @ 0.156 | 0156 | 0094 | 0702 | 0702 | 0507 0273

Vc 9% 94 94 104 104 104 94 94 94 94 94 83 83 103 103 103 93

fz 0.126 = 0126 | 0126 | 0.157 | 0157 | 0157 | 0.141 | 0141 0141 | 0.141 0141 | 0125 | 0.125 | 0181 | 0181 | 0.181 0.162

SN RPM | 4276 | 4276 | 4276 | 4150 | 4150 | 4150 | 3735 | 3735 | 3735 | 3735 | 3735 | 3320 | 3320 | 3293 | 3293 | 3293 2963
FEED | 1075 | 1075 | 1075 = 1302 | 1302 | 1302 | 1055 | 1055 | 1055 | 1055 | 1055 833 833 1189 | 1189 | 1189 963

Ap 0137 | 0.137 | 0098 | 0403 | 0403 | 0291 | 0.157 @ 0.157 0157 | 0112 & 0.112 | 0112 | 0067 | 0504 @ 0504 0364 0.196

Vc 94 94 94 104 104 104 94 94 94 94 94 83 83 103 103 103 93

fz 0.126 | 0126 | 0126 | 0.157 | 0157 | 0157 | 0.141 | 0141 | 0141 | 0141 0141 | 0125 | 0.125 | 0.181 | 0181 | 0.181  0.162
SN RPM | 4276 | 4276 | 4276 | 4150 | 4150 | 4150 | 3735 | 3735 | 3735 | 3735 | 3735 | 3320 | 3320 | 3293 | 3293 | 3293 = 2963
FEED | 1075 | 1075 | 1075 @ 1302 | 1302 | 1302 | 1055 | 1055 | 1055 | 1055 | 1055 833 833 1189 | 1189 | 1189 963

Ap 0.137 | 0.137 | 0098 | 0403 | 0403 | 0291 | 0.157 | 0157 0157 | 0112 & 0.112 | 0112 | 0067 | 0504 | 0504 0364 0.196

Vc 108 108 108 119 119 119 107 107 107 107 107 96 96 118 118 118 107

fz 0.133 | 0133 | 0133 | 0.166 | 0.166 | 0166 | 0.150 | 0150 | 0150 | 0.150 & 0.150 | 0133 | 0.133 | 0191 | 0191 | 0.191 0172

RPM | 4894 | 4894 | 4894 | 4750 | 4750 | 4750 | 4275 | 4275 | 4275 @ 4275 | 4275 | 3800 | 3800 | 3769 | 3769 | 3769 | 3392
FEED | 1305 | 1305 | 1305 | 1581 1581 1581 1281 1281 1281 1281 1281 1012 | 1012 | 1443 | 1443 | 1443 | 1169

Ap 0191 | 0191 | 0137 | 0562 | 0562 | 0406 | 0218 | 0218 | 0218 | 0156 & 0.156 | 0.156 | 0094 | 0702 | 0702 = 0507 0273

Ve 94 94 94 104 104 104 94 94 94 94 94 83 83 103 103 103 93

fz 0126 | 0126 0126 @ 0.157 | 0157 @ 0157 @ 0.141 0141 0141 | 0741 0141 0125 | 0125 0181  0.181 | 0181 @ 0.162

RPM | 4276 | 4276 | 4276 = 4150 | 4150 | 4150 | 3735 | 3735 | 3735 | 3735 | 3735 | 3320 | 3320 | 3293 | 3293 | 3293 | 2963

FEED | 1075 | 1075 | 1075 @ 1302 | 1302 | 1302 | 1055 | 1055 | 1055 | 1055 | 1055 833 833 1189 | 1189 | 1189 963

Ap 0.137 | 0137 | 0098 | 0403 | 0403 | 0291 | 0.157 & 0157 0157 | 0112 & 0112 | 0112 | 0067 | 0504 @ 0504 0364 0.19%6
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RECOMMENDED CUTTING CONDITIONS

HPK44, HPKA46, HPKA47 scres

2 FLUTE BALL NOSE for RIB PROCESSING Ve-mimn  fo=nmisah  Ap=mm

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

Para- Diameter (@)

—
l meter) 10 | 10 | 1o | 1o | oto |2 | w2 | 12 | 12 | 12 [ 12 ] 14 6 [ 18] 0 [ |
m--m--mm---m-

112 112 112 112 100 125 125 103 112 109 128 130 132 130 129
fz 0193 | 0193 | 0193 | 0193 | 0171 0238 | 0238 | 0151 0214 | 0238 0.238 0238 | 0238 @ 0250 | 0264 = 0270
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 | 1080 | 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
fz 0193 | 0193 | 0193 | 0193 | 04171 0238 | 0238 | 0151 0214 | 0238 | 0238 0238 0238 | 0250 0264 | 0270
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 | 1080 | 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 | 0372 | 0172 | 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 0273 | 0273 | 0273 | 0195 | 0195 | 0842 | 0842 | 0608 & 0328 | 0234 | 0234 @ 0983 1123 | 1264 | 1404 | 1755
Vc 112 112 112 112 100 125 125 103 112 109 97 128 130 132 130 129
fz 0193 | 0193 | 0193 | 0193 | 04171 0238 | 0238 | 0.151 0214 | 0238 | 0238 0238 0238 | 0250 0264 @ 0270
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 | 1080 | 1080 | 0780 | 0420 | 0300 | 0300 | 1.260 | 1440 | 1620 | 1800 | 2250

Ve 107 107 107 107 95 118 118 98 107 104 92 121 123 125 123 122
fz 0172 | 0172 | 0372 | 0172 | 0153 | 0213 | 0213 | 0135 | 0192 | 0213 | 0213 | 0213 | 0213 | 0224 | 0236 | 0242
1.2

RPM | 3392 3392 3392 3392 3015 3141 314 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 0273 | 0273 | 0273 | 0195 | 0195 | 0842 | 0842 | 0608 | 0328 | 0234 | 0234 = 0983 1123 | 1264 | 1404 | 1755
Vc 93 93 93 93 83 103 103 85 93 91 81 106 108 109 108 107
fz 0162 | 0162 | 0162 | 0162 = 0144 = 0.201 0.201 0127 | 0181 0.201 0.201 0.201 0.201 0211 0223 | 0228
RPM | 2963 2963 2963 2963 2634 2744 2744 2268 2469 2410 2143 2410 2143 1935 1715 1360
FEED | 963 963 963 963 761 1102 1102 578 893 967 860 967 860 816 764 620
Ap 019 | 019 | 0.19% | 0140 = 0140 0605 | 0605 | 0437 | 0235 | 0168 | 0.168 | 0706 | 0806 | 0907 | 1.008 | 1260
Ve 93 93 93 93 83 103 103 85 93 91 81 106 108 109 108 107
fz 0162 | 0162 | 0162 | 0162 & 0144 | 0.201 0.201 0.127 | 0.181 0.201 0.201 0.201 0.201 0211 0223 | 0228
RPM | 2963 2963 2963 2963 2634 2744 2744 2268 2469 2410 2143 2410 2143 1935 1715 1360
FEED | 963 963 963 963 761 1102 1102 578 893 967 860 967 860 816 764 620
Ap 019 | 019 | 019 | 0140 | 0140 = 0605 | 0605 | 0437 | 0235 | 0168 | 0.168 | 0706 | 0806 | 0907 | 1.008 | 1260
Vc 107 107 107 107 95 118 118 98 107 104 92 121 123 125 123 122
fz 0172 | 0172 | 0372 | 0172 | 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 0273 | 0273 | 0273 | 0195 | 0195 | 0842 | 0842 | 0608 & 0328 | 0234 | 0234 0983 1123 | 1264 | 1404 | 1755
Vc 93 93 93 93 83 103 103 85 93 91 81 106 108 109 108 107
fz 0162 | 0162 | 0162 | 0162 = 0144 @ 0.01 0.201 0.127 | 0.181 0.201 0.201 0.201 0.201 0211 0223 | 0228
RPM | 2963 2963 2963 2963 2634 2744 2744 2268 2469 2410 2143 2410 2143 1935 1715 1360
FEED | 963 963 963 963 761 1102 1102 578 893 967 860 967 860 816 764 620
Ap 019 | 019 | 0.1% | 0140 = 0140 = 0605 | 0605 | 0437 | 0235 | 0168 | 0.168 | 0706 | 0806 | 0907 | 1.008 | 1260
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“
. / G RECOMMENDED CUTTING CONDITIONS

Ap

HPK11 s ‘ Z
Ae

3 FLUTE BALL NOSE - PLANE Ve=rmin,  fz=mmiuth

RPM =rev./min. FEED = mm/min.

VDI | Material Para- Diameter (2)
1SO o Ae
. 3323 | Descript . e : n“
309 314 324 350 350 350 350 345 350

Vc
Non-alloy i | s fz 0.090 0.107 0.121 0.159 0.181 0202 0.225 0229 0222
steel : : RPM 32786 24999 20656 18579 13934 11148 9290 6865 5573
FEED 8852 8025 7497 8862 7566 6755 6271 4716 3712
Vc 309 314 324 350 350 350 350 345 350
H 005D 002D fz 0.090 0.107 0.121 0.159 0.181 0202 0.225 0229 0222
RPM 32786 24999 20656 18579 13934 11148 9290 6865 5573
Low alloy FEED 8852 8025 7497 8862 7566 6755 6271 4716 3712
steel Ve 309 314 324 350 350 350 350 345 350
I 005D 002D fz 0.090 0.107 0.121 0.159 0.181 0202 0225 0229 0222
RPM 32786 24999 20656 18579 13934 11148 9290 6865 5573
FEED 8852 8025 7497 8862 7566 6755 6271 4716 3712
Ve 309 314 324 350 350 350 350 345 350
n 005D 002D fz 0.090 0.107 0.121 0.159 0.181 0202 0225 0229 0222
i RPM 32786 24999 20656 18579 13934 11148 9290 6865 5573
FEED 8852 8025 7497 8862 7566 6755 6271 4716 3712
Ve 309 314 324 350 350 350 350 345 350
I 005D 002D fz 0.090 0.107 0.121 0.159 0.181 0.202 0225 0229 0222
RPM 32786 24999 20656 18579 13934 11148 9290 6865 5573
FEED 8852 8025 7497 8862 7566 6755 6271 4716 3712
Ve 263 263 273 294 294 294 294 294 294
005D 002D fz 0.072 0.090 0.108 0.136 0.155 0.168 0.187 0.190 0.192
RPM 27868 20901 17376 15574 11680 9344 7787 5840 4672
FEED 6019 5643 5630 6354 5431 4709 4368 3329 2691
Ve 263 263 273 294 294 294 294 294 294
005D 002D fz 0.072 0.090 0.108 0.136 0.155 0.168 0.187 0.190 0.192
RPM 27868 20901 17376 15574 11680 9344 7787 5840 4672
FEED 6019 5643 5630 6354 5431 4709 4368 3329 2691
Vc 191 191 201 237 237 237 237 237 237
005D 002D fz 0.072 0.087 0.099 0.123 0.144 0.156 0.173 0.180 0.180
RPM 20218 15164 12786 12568 9426 7541 6284 4713 3771
FEED 4367 3957 3798 4637 4072 3529 3261 2545 2036
Ve 180 185 191 216 216 216 216 216 211
005D 002D fz 0.072 0.086 0.099 0.115 0.134 0.144 0.145 0.144 0.145
RPM 19125 14754 12130 11475 8607 6886 5737 4303 3361
FEED 4131 3807 3603 3959 3460 2975 2496 1859 1462
Vc 124 124 129 149 149 149 149 149 149
005D 002D fz 0.072 0.087 0.099 0.108 0.125 0.144 0.144 0.144 0.143
RPM 13114 9835 8197 7923 5942 4753 3961 2972 2377
FEED 2833 2567 2434 2567 2229 2054 1712 1283 1020
Ve 309 314 324 350 350 350 350 345 350
005D 002D fz 0.090 0.107 0.121 0.159 0.181 0202 0.225 0229 0222
RPM 32786 24999 20656 18579 13934 11148 9290 6865 5573
FEED 8852 8025 7497 8862 7566 6755 6271 4716 3712
Vc 263 263 273 294 294 294 294 294 294
005D 002D fz 0.072 0.090 0.108 0.136 0.155 0.168 0.187 0.190 0.192
RPM 27868 20901 17376 15574 11680 9344 7787 5840 4672
FEED 6019 5643 5630 6354 5431 4709 4368 3329 2691
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=1
RECOMMENDED CUTTING CONDITIONS -EH IR

A |
HPK12, HPK13 seres 7
Ae
4 FLUTE BALL NOSE - PLANE

RPM =rev./min. FEED = mm/min.

VDI | Material Para- Diameter ()
meter |- ] s [ 2 [ 25 [ 3 | 4 [ 5 [ 6 [ 8 [ 0] 2] 6] 20|

Ve 188 283 350 350 350 350 350 350 350 350 350 350 350
Non-alloy 005D  0.02D fz 0048 | 0053 | 0059 | 0065 | 0071 | 0080 | 009 | 0.101 | 0116 | 0128 | 0.145 | 0.144 @ 0.144
steel ’ : RPM | 60000 & 60000 | 55723 | 44599 | 37157 | 27868 | 22294 | 18579 | 13934 | 11148 | 9290 | 6967 | 5573
FEED | 11520 | 12720 | 13151 | 11596 | 10552 & 8918 | 8026 | 7506 | 6465 | 5707 | 53838 | 4013 3211
Ve 188 283 350 350 350 350 350 350 350 350 350 350 350
005D  0.02D fz 0048 | 0053 | 0059 | 0065 | 0071 | 0080 | 009 | 0.101 | 0116 | 0128 | 0.145 | 0.144 @ 0.144
RPM | 60000 & 60000 | 55723 | 44599 | 37157 | 27868 | 22294 | 18579 | 13934 | 11148 | 9290 | 6967 | 5573
Low alloy FEED | 11520 | 12720 | 13151 | 11596 | 10552 & 8918 | 8026 | 7506 | 6465 | 5707 | 53838 | 4013 321
Ve 188 283 350 350 350 350 350 350 350 350 350 350 350
005D 002D fz 0048 | 0053 | 0059 | 0065 | 0071 | 0080 | 0090 | 0.101 | 0116 | 0128 | 0.145 | 0.144 | 0.144
RPM | 60000 | 60000 | 55723 | 44599 | 37157 | 27868 | 22294 | 18579 | 13934 & 11148 | 9290 | 6967 & 5573
FEED | 11520 | 12720 | 13151 | 11596 | 10552 & 8918 | 8026 | 7506 | 6465 | 5707 | 53838 | 4013 321
Ve 188 283 350 350 350 350 350 350 350 350 350 350 350
005D  0.02D fz 0048 | 0053 | 0059 | 0065 | 0071 | 0080 | 0090 | 0.101 | 0116 | 0.128 | 0.145 | 0.144 0.144
RPM | 60000 | 60000 | 55723 | 44599 | 37157 | 27868 | 22294 @ 18579 | 13934 11148 | 9290 | 6967 & 5573
FEED | 11520 | 12720 | 13151 | 11596 | 10552 & 8918 | 8026 | 7506 | 6465 | 5707 | 53838 | 4013 3211
Ve 188 283 350 350 350 350 350 350 350 350 350 350 350
005D  0.02D fz 0048 | 0053 | 0059 | 0065 | 0071 | 0080 | 0090 | 0.101 | 0116 | 0.128 | 0.145 | 0.144 | 0.144
RPM | 60000 | 60000 | 55723 | 44599 | 37157 | 27868 | 22294 | 18579 | 13934 & 11148 | 9290 | 6967 & 5573
FEED | 11520 | 12720 | 13151 | 11596 | 10552 & 8918 | 8026 | 7506 | 6465 | 5707 | 53838 | 4013 3211
\'d 188 283 294 294 294 294 288 294 294 294 294 294 294
005D 002D fz 0042 | 0047 | 0051 | 0055 | 0060 & 0070 | 0081 | 0092 | 0103 | 0111 | 0125 | 0.129 @ 0.126
RPM | 60000 | 60000 & 46762 & 37389 | 31146 & 23360 | 18360 15574 | 11680 & 9344 | 7787 | 5840 & 4672
FEED | 10080 | 11280 | 9540 | 8226 | 7475 & 6541 5948 | 5731 4812 | 4149 | 3893 | 3014 = 2355
Vc 188 283 294 294 294 294 288 294 294 294 294 294 294
005D  0.02D fz 0.042 | 0047 | 0051 | 0055 | 0060 | 0070 | 0081 | 0092 | 0.103 | 0111 | 0125 | 0129 | 0.126
RPM | 60000 | 60000 & 46762 | 37389 | 31146 | 23360 | 18360 @ 15574 | 11680 & 9344 | 7787 | 5840 | 4672
FEED | 10080 | 11280 | 9540 | 8226 | 7475 | 6541 5948 | 5731 4812 | 4149 | 3893 3014 | 2355
\'d 188 237 237 237 237 237 237 237 237 237 237 237 237
005D 002D fz 0038 | 0041 | 0044 | 0047 | 0050 & 0060 | 0071 | 0082 | 009 | 0.104 | 0115 | 0.119 | 0.119
RPM | 60000 | 50367 | 37698 | 30179 | 25136 = 18852 | 15081 | 12568 | 9426 & 7541 6284 | 4713 3771
FEED | 9120 | 8261 6635 | 5673 | 5027 | 4525 | 4283 | 4122 | 3619 | 3137 | 2890 @ 2243 1795
\'d 188 216 217 216 216 216 216 216 216 216 216 216 21
005D  0.02D fz 0037 | 0039 | 0041 | 0043 | 0045 | 0055 | 0067 & 0077 | 0089 | 0095 & 0097 | 009 | 0.09%
RPM | 60000 | 45835 | 34505 | 27501 | 22950 & 17212 | 13770 | 11475 | 8607 | 6886 | 5737 | 4303 3361
FEED | 8880 | 7150 | 5659 | 4730 | 4131 3786 | 3690 | 3534 | 3064 | 2616 | 2226 | 1652 1291
Vc 149 149 149 150 149 149 149 149 149 149 149 149 144
005D 002D fz 0033 | 0035 | 0036 & 0038 | 0040 & 0050 | 0062 | 0072 | 0082 | 009 | 009 & 009% @ 0097
RPM | 47380 | 31621 | 23690 | 19055 | 15847 | 11885 | 9508 | 7923 | 5942 | 4753 | 39l 2972 | 2295
FEED | 6254 | 4427 | 3411 2896 | 2536 | 2377 | 2358 | 2281 1949 1825 1489 | 1141 890
\'d 188 283 350 350 350 350 350 350 350 350 350 350 350
005D  0.02D fz 0048 | 0053 | 0059 | 0065 | 0071 | 0080 | 009 | 0.101 | 0116 | 0128 | 0.145 | 0144 | 0144
RPM | 60000 & 60000 | 55723 | 44599 | 37157 | 27868 | 22294 | 18579 | 13934 | 11148 | 9290 | 6967 | 5573
FEED | 11520 | 12720 | 13151 | 11596 | 10552 | 8918 | 8026 | 7506 | 6465 | 5707 | 5388 | 4013 3211
Ve 188 283 294 294 294 294 288 294 294 294 294 294 294
005D  0.02D fz 0042 | 0.047 | 0051 | 0055 | 0060 & 0070 | 0081 | 0092 | 0103 | 0111 | 0125 | 0129 @ 0.126
RPM | 60000 @ 60000 | 46762 | 37389 | 31146 | 23360 | 18360 | 15574 | 11680 | 9344 = 7787 | 5840 | 4672
FEED | 10080 | 11280 | 9540 | 8226 | 7475 & 6541 5948 | 5731 4812 | 4149 | 3893 | 3014 | 2355
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“
. / G RECOMMENDED CUTTING CONDITIONS
HP|89, HPK1 5 serees

2 FLUTE CORNER RADIUS - SLOTTING Veemmin  f2-mmfooh  Ap—mm
RPM =rev./min. FEED =mm/min. LBS = Length Below Shank
0l Vateral Diameter (@)
3523)| Deserption 1 03 |03 [03]o03[03]o4] | 04 | 05 [ 05 |
--II--II--II

67 67 60
N I 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
osr;;aeloy 1.0D RPM | 49178 | 49178 44260 | 44260 49178 49178 44260 44260 | 44260 | 53277 | 53277 | 53277 | 47949 | 47949 | 47949 | 52458 | 52458

FEED = 98 98 89 89 197 | 197 | 177 77 177 0 213 0 213 ) 213 ) 192 192 | 192 | 420 | 420
Ap 0.010 | 0.009 | 0.008 | 0.007 H 0.014 | 0014 0.012 | 0011 | 0.011 | 0.020 | 0.018 | 0.018 | 0.016 | 0.016 | 0.014  0.025 | 0.025
Ve 31 31 28 28 46 46 42 42 42 67 67 67 60 60 60 82 82
fz 0.001 | 0,001 | 0.001 | 0001 | 0.002 | 0002  0.002 | 0.002 | 0.002 | 0.002 | 0.002 | 0.002 | 0.002 | 0.002 | 0.002  0.004 | 0.004
1.0D RPM | 49178 49178 44260 | 44260 49178 | 49178 44260 44260 44260 | 53277 | 53277 | 53277 | 47949 | 47949 | 47949 | 52458 | 52458

steel Ve 31 31 28 28 46 46 42 42 42 67 67 67 60 60 60 82 82
fz 0.001 | 0001 | 0.001 | 0001 | 0.002 | 0002 0.002 | 0.002 | 0.002 | 0.002 | 0.002 | 0.002 | 0.002 | 0.002 | 0.002  0.004 | 0.004

1.0D RPM | 49178 | 49178 44260 | 44260 49178 49178 44260 44260 | 44260 | 53277 | 53277 | 53277 | 47949 | 47949 | 47949 | 52458 | 52458

FEED = 98 98 89 89 197 | 197 | 177 177 177 ) 213 0 213 ) 213 ) 192 192 | 192 | 420 | 420

Ap 0.010 | 0.009 | 0.008 | 0.007 A 0.014 | 0014 0.012 | 0011 | 0.011 | 0.020 | 0.018 | 0.018 | 0.016 | 0.016 | 0.014  0.025 | 0.025

\'d 31 31 28 28 46 46 42 42 42 67 67 67 60 60 60 82 82

fz 0.001 | 0,001 | 0.001 | 0001 | 0.002 | 0002  0.002 | 0.002 | 0.002 | 0.002 | 0.002 | 0.002 | 0.002 | 0.002 | 0.002  0.004 | 0.004

1.0D RPM | 49178 49178 44260 | 44260 49178 | 49178 44260 44260 44260 | 53277 | 53277 | 53277 | 47949 | 47949 | 47949 | 52458 | 52458

FEED | 98 98 89 89 197 | 197 | 177 | 177 | 177 0 213 | 213 | 213 | 192 192 | 192 | 420 | 420
Low alloy Ap 0.010 | 0009 | 0.008 | 0.007 A 0.014 | 0014 0012 | 0011 | 0.011 | 0.020 | 0.018 | 0.018 | 0.016 | 0.016 | 0.014  0.025 | 0.025

High FEED | 98 98 89 89 197 | 197 | 177 | 177 | 177 0 213 | 213 | 213 | 192 192 | 192 | 420 | 420

alloyed Ap 0.010 | 0.009 | 0.008 | 0.007 A 0.014 | 0014 0012 0011 | 0.017 | 0020 | 0.018 | 0.018 | 0.016 | 0.016 | 0.014 | 0.025 | 0.025
steel,and Ve 31 31 28 28 4 4 37 37 37 57 57 57 51 51 51 72 72

tool steel fz 0.001 | 0,001 | 0.001 | 0001 | 0.002 | 0002 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 0011 | 0.011 H 0.010 | 0.009 | 0.009 | 0.017 | 0.015 | 0.015 | 0.014 | 0.014 | 0.012 | 0.021 | 0.021
\'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 | 0001 A 0.002 | 0002 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
\d 26 26 23 23 4 4 37 37 37 52 52 52 46 46 46 67 67
fz 0.001 | 0,001 | 0.001 | 0001 | 0.001 | 0001  0.001 | 0.001 | 0.001 | 0.002 | 0.002 | 0.002 | 0.002 | 0.002 | 0.002  0.003 | 0.003
1.0D RPM | 40983 40983 36885 | 36885 43714 | 4371439343 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 | 0008 | 0.007 | 0.006 A 0.011 | 0.011 H 0.010 | 0.009 | 0.009 | 0.017 | 0.015 | 0.015 | 0014 | 0.014 | 0.012 | 0.021 | 0.021
Vc 21 21 19 19 31 31 28 28 28 4 4 4 37 37 37 52 52
fz 0.001 | 0,001 | 0.001 | 0001 A 0.001 | 0001 0.001 | 0.001 | 0.001 | 0001 | 0.001 | 0.001 | 0.001 | 0.001 | 0.001  0.002 | 0.002
1.0D RPM | 32786 32786 29507 | 29507 | 32786 | 32786 1 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  0.011 | 0011  0.010 | 0.008 | 0.008 | 0.016 | 0.014 | 0.014 | 0013 | 0.013 | 0.011 | 0.020 | 0.020
Vc 21 21 19 19 26 26 23 23 23 31 31 31 28 28 28 4 4
fz 0.001 | 0.001 | 0.001 | 0001 | 0.001 | 0001  0.001 | 0.001 | 0.007 | 0.001 | 0.001 | 0.001 | 0.001 | 0.0017 | 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 | 0011  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 | 0001 A 0.001 | 0001  0.001 | 0001 | 0.001 | 0001 | 0.001 | 0.001 | 0.001 | 0.001 | 0.001 A 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 41 4 37 37 37 79 79
Ap 0.007 | 0.006 | 0.005 | 0.005  0.009 | 0.009 | 0.008 | 0.007 0.007 | 0.013 0012 | 0012 0010 | 0010 | 0.009 | 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 | 0002 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 H 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 | 0001 A 0.001 | 0001 0.001 | 0001 | 0.001 | 0.002 | 0.002 | 0.002 | 0.002 | 0.002 | 0.002  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 | 0008  0.007 | 0.006  0.011 | 0.011 H 0.010 | 0.009 | 0.009 | 0.017 | 0.015 | 0.015 | 0.014 | 0.014 | 0.012  0.021 | 0.021
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RECOMMENDED CUTTING CONDITIONS

HP 89, HPK15 serees

2 FLUTE CORNER RADIUS - SLOTTING Ve-mimn  fo=nmisah  Ap=mm

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

Para- IETEEA(%)]
| 05 [ o5 | o5 | o5s | 06 | 06 | 06 [ 06 [ 06 [ 07 [ 07 [ 07 | 08 | 08 | 08 | 08 |
3 | 4] s 1 612 ] 4l 6] 8 [0l 2] 4] 6] 2] 4] 6] 8]

Vc 82 74 74 74 66 98 88 88 78 59 113 102 102 129 129 116 116
fz 0.004 = 0004 | 0004 | 0004 | 0003 | 0005 0005 0005 | 0004 0004 | 0006 | 0005 | 0.005 | 0006 | 0006 | 0005 | 0.005
RPM | 52458 | 47212 | 47212 | 47212 | 41966 | 51911 | 46720 @ 46720 @ 41529 | 31147 | 51569 | 46412 | 46412 | 51228 | 51228 | 46105 @ 46105
FEED | 420 378 378 378 252 519 467 467 332 249 619 464 464 615 615 461 461
Ap 0.023 | 0020 | 0020 | 0018 | 0018 | 0027 | 0024 0021 0018 | 0015 0035 | 0028 | 0025 | 0040 | 0036 | 0032 0028
Ve 82 74 74 74 66 98 88 88 78 59 113 102 102 129 129 116 116
fz 0004 = 0004 0004 | 0004 0003 | 0005 0005 0005 0004 0004 0006 0005 | 0005 0006 0006 0.005 0.005
RPM | 52458 | 47212 | 47212 | 47212 | 41966 | 51911 | 46720 46720 @ 41529 | 31147 | 51569 | 46412 | 46412 | 51228 | 51228 | 46105 @ 46105
FEED = 420 378 378 378 252 519 467 467 332 249 619 464 464 615 615 461 461
Ap 0.023 | 0020 | 0020 | 0018 | 0018 | 0027 | 0024 0021 0018 | 0015 0035 | 0028 | 0025 | 0040 | 0036 | 0032 0028
Ve 82 74 74 74 66 98 88 88 78 59 113 102 102 129 129 116 116
fz 0.004 = 0004 | 0004 | 0004 | 0003 | 0005 0.005 0005 | 0004 0004 | 0006 | 0005 | 0005 | 0006 | 0.006 | 0005 | 0.005
RPM | 52458 | 47212 | 47212 | 47212 | 41966 | 51911 | 46720 @ 46720 = 41529 | 31147 | 51569 | 46412 @ 46412 | 51228 | 51228 | 46105 @ 46105
FEED | 420 378 378 378 252 519 467 467 332 249 619 464 464 615 615 461 461
Ap 0.023 | 0020 | 0020 | 0018 | 0018 | 0027 | 0024 0021 0018 | 0015 0035 | 0028 | 0025 | 0040 | 0036 | 0032 0028
Ve 82 74 74 74 66 98 88 88 78 59 113 102 102 129 129 116 116
fz 0.004 = 0004 | 0004 | 0004 | 0003 | 0005 0.005 0005 | 0004 0004 | 0006 | 0005 | 0005 | 0006 | 0006 | 0005 | 0.005
RPM | 52458 | 47212 | 47212 | 47212 | 41966 | 51911 | 46720 @ 46720 @ 41529 | 31147 | 51569 | 46412 | 46412 | 51228 | 51228 | 46105 46105
FEED = 420 378 378 378 252 519 467 467 332 249 619 464 464 615 615 461 461
Ap 0.023 | 0020 | 0020 | 0018 | 0.018 | 0027 | 0024 0021 0018 | 0015 0035 | 0028 | 0025 | 0040 | 0036 | 0032 0028
Vc 72 65 65 65 58 88 79 79 70 53 93 84 84 103 103 93 93
fz 0003 & 0003 | 0003 | 0003 | 0002 | 0004 0004 0004 | 0003 0003 | 0005 | 0005 | 0005 | 0006 | 0.006 | 0005 | 0.05
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 A 0030 | 0024 | 0021 | 0034 | 0031 | 0027 @ 0024
Vc 72 65 65 65 58 88 79 79 70 53 93 84 84 103 103 93 93
fz 0003 | 0003 | 0003 | 0003 | 0002 | 0004 0004 0004 | 0003 0003 | 0005 | 0005 | 0.005 | 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

I
I
Ve 67 60 60 60 54 77 70 70 62 46 77 69 69 77 77 70 70

fz 0003 | 0003 | 0003 | 0003 | 0002 | 0004 0004 0004 | 0003 0003 | 0005 | 0004 | 0004 | 0005 | 0005 | 0005 | 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 0019 | 0017 | 0017 | 0015 | 0015 | 0023 | 0020 0018 A 0015 | 0013 | 0030 | 0024 | 0021 | 0034 | 0031 | 0027 0024
Vc 52 46 46 46 4 57 51 51 45 34 62 56 56 67 67 60 60
fz 0002 = 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 0018 | 0016 | 0016 | 0014 | 0014 | 0022 | 0019 0017 0014 | 0012 A 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 0002 | 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 A 0028 | 0022 | 0020 | 0032 | 0029 | 0026 | 0022
Ve 31 28 28 28 25 4 37 37 33 25 42 38 38 4 4 37 37
fz 0002 & 0001 | 0001 | 0001 | 0001 | 0002 0002 0002 | 0002 0001 | 0002 | 0002 | 0002 | 0003 | 0.003 | 0002 | 0.002
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 0015 | 0013 | 0013 | 0011 | 0011 | 0018 | 0016 0014 0012 | 0010 0023 | 0018 | 0016 | 0026 | 0023 0021 @ 0018
Ve 72 65 65 65 58 88 79 79 70 53 93 84 84 103 103 93 93
fz 0003 = 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 0019 | 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 0003 & 0003 | 0003 | 0003 | 0002 | 0004 0004 0004 | 0003 0003 | 0005 | 0004 | 0004 | 0005 | 0.005 | 0005 | 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 0019 | 0017 | 0017 | 0015 | 0015 | 0023 | 0020 0018 @ 0015 | 0013 & 0030 | 0024 | 0021 | 0034 | 0031 | 0027 0024
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l 7G

RECOMMENDED CUTTING CONDITIONS

HPI189, HPK15 seres

2 FLUTE CORNER RADIUS - SLOTTING

Diameter (@)

Vc = m/min.

RPM = rev./min.

meter |58 o9 T o9 a9 [ 7 [ [T [ [ [ [+ [T [5]]

1.5

fz = mm/tooth

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

mm

5 --n--nn-nnn
Vc 103 130 154 154 139 139 139 124 196 176 176 176 157 216 216 195
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 | 0.010 | 0.010 | 0.010 | 0.009 | 0.013 | 0.013 | 0.012
RPM | 40982 | 51000 | 51000 | 45900 | 49178 | 49178 | 44260 | 44260 | 44260 | 39342 | 29507 | 29507 | 41581 | 37423 | 37423 | 37423 | 33265 | 34426 A 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 | 0.032  0.050 | 0.045 | 0.040 | 0.040 0.035 | 0.035 | 0.030 | 0.025 | 0.075  0.060 A 0.060 | 0.053 | 0.045  0.100 | 0.090 | 0.080
Vc 103 144 144 130 154 154 139 139 139 124 93 93 196 176 176 176 157 216 216 195
fz 0.005 | 0.007 | 0.007 | 0.006 | 0.010 | 0.010 | 0.009 A 0.009  0.009 | 0.008 | 0.007 A 0.007 0.011 | 0.010 | 0.010 | 0.010 | 0.009 K 0.013 | 0.013 | 0.012
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 | 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
Vc 103 144 144 130 154 154 139 139 139 124 93 93 196 176 176 176 157 216 216 195
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 | 0.010 | 0.010 | 0.010 | 0.009 A 0.013 |/ 0.013 | 0.012
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 | 0.032  0.050 | 0.045 | 0.040 | 0.040 0.035 | 0.035 | 0.030 | 0.025 | 0.075  0.060 A 0.060 | 0.053 | 0.045  0.100 | 0.090 | 0.080
Vc 103 144 144 130 154 154 139 139 139 124 93 93 196 176 176 176 157 216 216 195
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 A 0.010 | 0.010 | 0.009 | 0.013 | 0.013 | 0.012
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 | 0.032  0.050 | 0.045 | 0.040  0.040  0.035 | 0.035 | 0.030 | 0.025 | 0.075  0.060 A 0.060 | 0.053 | 0.045  0.100 | 0.090 | 0.080
Vc 82 113 13 102 124 124 m m m 99 74 74 154 139 139 139 123 170 170 153
fz 0.005 | 0.007 | 0.007 | 0.006 | 0.008 | 0.008 | 0.007 A 0.007  0.007 | 0.006 | 0.006  0.006 0.010 | 0.009 | 0.009 | 0.009 | 0.008 0.013  0.013 | 0.012
RPM | 32786 | 40072 | 40072 | 36065 | 39343 | 39343 | 35409 | 35409 | 35409 | 31474 | 23606 | 23606 | 32754 | 29479 | 29479 | 29479 | 26203 | 27049 | 27049 | 24344
FEED | 328 561 561 433 629 629 | 496 496 | 496 378 283 283 655 531 531 531 419 703 703 584
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 A 0.051 | 0.051 | 0.045 | 0.038 | 0.085 | 0.077 | 0.068
Vc 82 113 13 102 124 124 111 1 111 99 74 74 154 139 139 139 123 170 170 153
fz 0.005 | 0.007 | 0.007 | 0.006 | 0.008  0.008 | 0.007 A 0.007 0.007 | 0.006 | 0.006 0.006 0.010 | 0.009 | 0.009 | 0.009 | 0.008 0.013  0.013 | 0.012
RPM | 32786 | 40072 | 40072 | 36065 | 39343 | 39343 | 35409 | 35409 | 35409 | 31474 | 23606 | 23606 | 32754 | 29479 | 29479 | 29479 | 26203 | 27049 | 27049 | 24344
FEED | 328 561 561 433 629 629 | 496 496 | 496 378 283 283 655 531 531 531 419 703 703 584
Ap 0.020 | 0.034 | 0.034 | 0.027 A 0.043 | 0.038 | 0.034 | 0.034  0.030 | 0.030 | 0.026 | 0.021 | 0.064 0.051 H 0.051 | 0.045 | 0.038  0.085 | 0.077 | 0.068
Vc 62 82 82 74 82 82 74 74 74 66 49 49 103 93 93 93 83 13 113 102
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 | 0.012 | 0.011
RPM | 24590 | 29143 | 29143 | 26229 | 26229 | 26229 | 23606 | 23606 | 23606 | 20983 | 15737 | 15737 | 21939 | 19745 | 19745 | 19745 | 17551 | 18032 | 18032 | 16229
FEED | 197 | 350 | 350 | 262 @ 367 | 367 | 283 283 | 283 252 157 157 | 395 316 | 316 | 316 = 246 | 433 | 433 357
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
Vc 54 67 67 60 67 67 60 60 60 54 40 40 83 74 74 74 66 93 93 83
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
RPM | 21311 | 23679 | 23679 | 21311 | 21311 | 21311 | 19180 | 19180 | 19180 | 17049 | 12787 | 12787 | 17510 | 15759 | 15759 | 15759 | 14008 | 14754 | 14754 13279
FEED 128 237 237 213 213 213 192 192 192 136 102 102 245 189 189 189 140 266 266 212
Ap 0.019 | 0.032 | 0.032 | 0.025  0.040 | 0.036 | 0.032 | 0.032 | 0.028 | 0.028 | 0.024 | 0.020 | 0.060  0.048 A 0.048 | 0.042 | 0.036 0.080 | 0.072 | 0.064
Vc 41 52 52 46 51 51 46 46 46 41 31 31 62 56 56 56 50 72 72 65
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
RPM | 16393 | 18215 | 18215 | 16394 | 16392 | 16392 | 14753 | 14753 | 14753 | 13114 | 9835 | 9835 | 13184 | 11866 11866 | 11866 | 10547 | 11475 | 11475 | 10328
FEED 66 146 146 131 131 131 118 118 118 79 59 59 158 119 119 119 84 161 161 124
Ap 0.019 | 0.032 | 0.032 | 0.025  0.040 | 0.036 | 0.032 | 0.032 | 0.028 | 0.028 | 0.024 | 0.020 | 0.060 A 0.048 A 0.048 | 0.042 | 0.036 | 0.080 | 0.072 | 0.064
Vc 33 41 41 37 41 41 37 37 37 33 25 25 52 47 47 47 42 62 62 56
fz 0.002 | 0.003 | 0.003 | 0.003 | 0.003 | 0.003 | 0.003  0.003  0.003 | 0.003 | 0.002  0.002 0.005  0.004  0.004 | 0.004 | 0.004 0.006  0.006 | 0.005
RPM | 13114 | 14571 | 14571 | 13114 13114 | 13114 | 11803 | 11803 | 11803 | 10491 | 7868 | 7868 | 11021 9919 | 9919 | 9919 | 8817 | 9835 | 9835 @ 8852
FEED 52 87 87 79 79 79 71 71 71 63 31 31 110 79 79 79 71 118 118 89
Ap 0.016 | 0.026 | 0.026 | 0.020 | 0.033 | 0.029 | 0.026 A 0.026 A 0.023 | 0.023  0.020 | 0.016 | 0.049  0.039 | 0.039 | 0.034 | 0.029 | 0.065  0.059 | 0.052
Vc 82 113 13 102 124 124 11 1 1M 99 74 74 154 139 139 139 123 170 170 153
fz 0.005 | 0.007 | 0.007 | 0.006 | 0.008 | 0.008 | 0.007 A 0.007  0.007 | 0.006 | 0.006  0.006 0.010 | 0.009 | 0.009 | 0.009 | 0.008 0.013  0.013 | 0.012
RPM | 32786 | 40072 | 40072 | 36065 | 39343 | 39343 | 35409 | 35409 | 35409 | 31474 | 23606 | 23606 | 32754 | 29479 | 29479 | 29479 | 26203 | 27049 | 27049 | 24344
FEED | 328 561 561 433 629 629 | 496 496 | 496 378 283 283 655 531 531 531 419 703 703 584
Ap 0.020 | 0.034 | 0.034 | 0.027 A 0.043 | 0.038 | 0.034 | 0.034 | 0.030 | 0.030 | 0.026 | 0.021 | 0.064 A 0.051 H 0.051 | 0.045 | 0.038 | 0.085 | 0.077 | 0.068
Vc 62 82 82 74 82 82 74 74 74 66 49 49 103 93 93 93 83 13 113 102
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 | 0.012 | 0.011
RPM | 24590 29143 | 29143 | 26229 | 26229 | 26229 | 23606 | 23606 | 23606 | 20983 | 15737 | 15737 | 21939 | 19745 | 19745 | 19745 | 17551 | 18032 | 18032 | 16229
FEED | 197 | 350 | 350 | 262 = 367 | 367 | 283 283 | 283 252 157 157 | 395 316 | 316 | 316 = 246 | 433 | 433 357
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
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RECOMMENDED CUTTING CONDITIONS

HP 89, HPK15 serees

2 FLUTE CORNER RADIUS - SLOTTING Ve-mimn  fo=nmiuah  Ap=mm

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

Para- Diameter (@)
150 meter 2 | 2 | 2 |25 | 3 |3 [ 3 [ 3 [ 3 [3 [3 [35 ] 4] 4] 4]a]
s [ 30 [ 6 [ 7 | & [ 12 [ 6 [ 2 | 30 | 3 [ o | & [ o [ 1| 16|
Ve 195 195 173 173 217 211 211 21 190 190 190 169 216 216 216 216 216
fz 0012 | 0012 | 0010 | 0010 | 0016 | 0019 | 0019 | 0019 | 0017 | 0017 | 0017 | 0015 | 0022 | 0026 | 0026 | 0026 0026
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 0.080 | 0070 & 0.070 | 0060 | 0.125 | 0150 | 0.150 = 0.135 0120 | 0120 & 0105 | 0.105 | 0175 | 0200 | 0.200 | 0200  0.180
Ve 195 195 173 173 217 211 211 211 190 190 190 169 216 216 216 216 216
fz 0012 | 0012 @ 0010 | 0010 0016 @ 0019 0019 0019 @ 0017 0017 | 0017 @ 0015 0022 0026 0026 @ 0026 0026
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 0.080 | 0070 @ 0070 | 0060 | 0.125 | 0.150 | 0.150 0.135 | 0120 | 0.120 @ 0.105 | 0.105 | 0175 | 0200 | 0200 | 0200 0.180
Ve 195 195 173 173 217 21 211 21 190 190 190 169 216 216 216 216 216
fz 0012 | 0012 | 0010 | 0010 | 0016 | 0019 | 0019 | 0019 | 0017 | 0017 | 0017 | 0015 | 0022 | 0026 | 0026 | 0026 0026
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 0.080 | 0070 & 0.070 | 0060 | 0.125 | 0150 | 0.150 = 0.135 | 0120 | 0120 & 0105 | 0.105 | 0175 | 0200 | 0.200 | 0200 = 0.180
Ve 195 195 173 173 217 211 211 211 190 190 190 169 216 216 216 216 216
fz 0012 | 0012 | 0010 | 0010 | 0016 | 0019 | 0019 & 0019 | 0017 | 0017 | 0017 | 0015 | 0022 | 0026 | 0026 0026 0026
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 0.080 | 0070 A 0.070 | 0060 | 0.125 | 0.150 | 0.150 @ 0.35 | 0120 | 0.120 & 0.105 | 0.105 | 0175 | 0200 | 0200 | 0200  0.180
Ve 153 153 136 136 170 170 170 170 153 153 153 136 170 170 170 170 170
fz 0012 | 0012 | 0010 | 0010 | 0016 | 0020 @ 0020 & 0020 | 0018 | 0018 | 0018 | 0016 | 0023 | 0027 | 0027 | 0027 0027
RPM | 24344 | 24344 | 21639 | 21639 | 21630 = 18032 | 18032 @ 18032 @ 16229 | 16229 | 16229 | 14426 | 15502 | 13524 | 13524 | 13524 | 13524
FEED | 584 584 433 433 712 721 721 721 584 584 584 462 713 730 730 730 730
Ap 0.068 | 0060 A 0060 | 0051 | 0.106 | 0.128 | 0128 0.115 | 0102 | 0.102 A 0089 | 0089 | 0149 | 0.170 | 0170 | 0.170 = 0.153
\'d 153 153 136 136 170 170 170 170 153 153 153 136 170 170 170 170 170
fz 0012 | 0012 | 0010 | 0010 | 0016 | 0020 0020 @ 0020 | 0018 | 0018 | 0018 | 0016 | 0023 | 0027 | 0027 0027 0027
RPM | 24344 | 24344 | 21639 | 21639 | 21630 18032 | 18032 18032 @ 16229 | 16229 | 16229 | 14426 | 15502 | 13524 | 13524 | 13524 | 13524
FEED | 584 584 433 433 712 721 721 721 584 584 584 462 713 730 730 730 730
Ap 0.068 | 0060 @ 0.060 | 0051 | 0.106 | 0128 | 0128 0.115 0102 | 0.102 & 0089 | 0089 | 0149 | 0.170 | 0170 | 0.170 @ 0.153
Ve 102 102 91 91 13 113 113 13 102 102 102 91 113 113 13 113 13
fz 0011 | 0011 | 0010 | 0010 | 0015 | 0018 | 0018 A 0018 | 0016 | 0016 | 0016 | 0014 | 0021 | 0025 | 0025 | 0025 0025
RPM | 16229 | 16229 | 14426 | 14426 | 14420 | 12021 | 12021 | 12021 | 10819 | 10819 | 10819 | 9617 | 10321 | 9017 | 9017 | 9017 | 9017
FEED | 357 357 289 289 433 433 433 433 346 346 346 269 433 451 451 451 451
Ap 0.068 | 0060 A 0.060 | 0051 | 0.106 | 0.128 | 0128 0.115 | 0102 | 0.102 @ 0089 | 0089 | 0149 | 0.170 | 0170 | 0.170 = 0.153
Ve 83 83 74 74 93 93 93 93 83 83 83 74 93 93 93 93 93
fz 0.008 & 0008 | 0.007 | 0007 | 0011 | 0014 0014 0014 | 0013 | 0013 | 0013 | 0011 | 0016 | 0019 | 0019 @ 0019 0019
RPM | 13279 | 13279 | 11803 | 11803 | 11845 = 9835 | 9835 | 9835 | 8852 | 8852 | 8852 | 7868 | 8446 | 7377 | 7377 | 7377 | 7377
FEED | 212 212 165 165 270 275 275 275 230 230 230 173 270 280 280 280 280
Ap 0.064 | 0056 & 0.056 | 0048 | 0.100 | 0120 | 0.120 0.108 & 009 | 0096 @ 0084 | 0084 | 0140 | 0.160 | 0.160 | 0.160 = 0.144
Ve 65 65 58 58 72 72 72 72 65 65 65 58 72 72 72 72 72
fz 0.006 & 0006 | 0.006 | 0006 | 0009 | 0011 | 0011 | 0011 | 0010 | 0010 | 0010 | 0009 | 0013 | 0015 | 0015 | 0015 | 0015
RPM | 10328 | 10328 | 9180 | 9180 | 9167 | 7650 | 7650 | 7650 | 6885 | 6885 | 6885 | 6120 | 6592 | 5737 | 5737 | 5737 | 5737
FEED 124 124 110 110 164 168 168 168 138 138 138 110 171 172 172 172 172
Ap 0064 = 0056 | 0056 | 0048 | 0.100 | 0120 | 0.120 & 0.108 | 0.096 | 009 | 0.084 | 0084 | 0.140 | 0160 | 0.160 | 0.160 | 0.144
Ve 56 56 49 49 62 62 62 62 56 56 56 49 62 62 62 62 62
fz 0.005 | 0005 | 0.005 | 0005 | 0008 | 0009 0009 0009 | 0008 | 0008 | 0008 | 0007 A 0011 | 0012 | 0012 @ 0012 0012
RPM | 8852 | 8852 | 7868 | 7868 | 7931 | 6557 | 6557 | 6557 | 5901 | 5901 | 5901 5246 | 5614 | 4918 | 4918 | 4918 4918
FEED 89 89 79 79 119 118 118 118 94 94 94 73 124 118 118 118 118
Ap 0.052 | 0046 & 0046 | 0039 | 0081 | 0098 | 0098 008 0078 | 0078 0068 | 0068 | 0114 | 0.130 | 0130 | 0.130 = 0117
\'d 153 153 136 136 170 170 170 170 153 153 153 136 170 170 170 170 170
fz 0012 | 0012 | 0010 | 0010 | 0016 | 0020 0020 & 0020 | 0018 | 0018 | 0018 | 0016 | 0023 | 0027 | 0027 | 0027 0027
RPM | 24344 | 24344 | 21639 | 21639 | 21630 18032 | 18032 @ 18032 @ 16229 | 16229 | 16229 | 14426 | 15502 | 13524 | 13524 | 13524 | 13524
FEED | 584 584 433 433 712 721 721 721 584 584 584 462 713 730 730 730 730
Ap 0.068 | 0060 A 0.060 | 0051 | 0.106 | 0128 | 0128 0.115 0102 | 0102 & 0089 | 0089 | 0149 | 0.170 | 0170 | 0.170 @ 0.153
Ve 102 102 91 91 13 113 113 113 102 102 102 91 113 113 113 113 13
fz 0011 | 0011 | 0010 | 0010 | 0015 | 0018 0018 @ 0018 | 0016 | 0016 | 0016 | 0014 | 0021 | 0025 | 0025 | 0025 0025
RPM | 16229 | 16229 | 14426 | 14426 | 14420 12021 | 12021 12021 | 10819 | 10819 | 10819 | 9617 | 10321 | 9017 | 9017 | 9017 | 9017
FEED | 357 357 289 289 433 433 433 433 346 346 346 269 433 451 451 451 451
Ap 0.068 | 0060 @ 0060 | 0051 | 0106 | 0.128 | 0128 0.115 & 0102 | 0.102 @ 0089 | 0089 | 0149 | 0.170 | 0170 | 0.170 = 0.153
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“
. / G RECOMMENDED CUTTING CONDITIONS
HPI189, HPK15 serees

2 FLUTE CORNER RADIUS - SLOTTING Ve-mimn  fo=nmisah  Ap=mm

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

Para- Diameter (2)

I N A A I I N G G R R O A R R R
55 a5 |10 | 1 | 20 | a0 [ 12 |1 |18 | 2s | 35 | 55 s [ | 5 |32 | 30 | 3 3 5
Vc 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 1 0.023 | 0.023 | 0.021 | 0.029 | 0.032 | 0.032 | 0.029 | 0.036 | 0.036 | 0.036 | 0.036 1 0.032 | 0.032 0.047 | 0.047 | 0.054 | 0.054 | 0.064 | 0.064 K 0.074  0.085
RPM 1721215491 |15491 1377016789 | 16065 16065 | 14459 | 13388 | 13388 | 13388 | 13388 12049 |12049 1024510245 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 1 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
Vc 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 1 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 117212 15491 15491 1377016789 | 16065 | 16065 | 14459 13388 13388 13388 | 13388 12049 12049 10245 10245| 8033 | 8033 | 6830 | 6830 | 5020 | 4016
FEED | 895 | 713 | 713 A 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

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

Ve 216 | 195 | 195 | 173 | 237 | 252 | 252 | 227 | 252 | 252 | 252 | 252 | 227 | 227 | 257 | 257 | 252 | 252 | 257 | 257 | 252 | 252
FEED | 895 | 713 | 713 | 578 | 961 | 1028 | 1028 | 839 | 964 | 964 964 964 | 771 | 771 | 963 | 963 | 868 868 | 874 | 874 | 743 | 683

RPM 1721215491 15491 13770 16789 16065 | 16065 | 14459 | 13388 13388 13388 13388 |12049 12049 10245 10245| 8033 | 8033 1 6830 | 6830 | 5020 | 4016
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

\'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 0064  0.074  0.085
(NS RPM17212(15491 15491 13770 1678916065 16065 | 14459 13388 1338813388 13388 12049 1204910245 10245 8033 | 8033 | 6830 | 6830 | 5020 4016
FEED | 895 | 713 | 713 | 578 | 961 1028 | 1028 | 839 | 964 @ 964 964 | 964 | 771 | 771 A 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 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 1 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
(NP8 RPM 13524 12172/12172/10819|12786 | 12786 12786 | 11507 | 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 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 1352412172 /1217210819 12786 12786 | 1278611507 | 10655 | 10655 10655 10655| 9590 | 9590 1 7992 | 7992 | 6393 | 6393 | 5464 5464 | 3995 | 3197
FEED | 730 | 584 | 584 476 | 774 | 818 | 818 | 667 K 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 10.023 | 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 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 | 0425 | 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 A 103 103 | 103 | 103 | 103
fz 0.019 0017 | 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 10.128 1 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 A 180 | 189 | 189 | 151 | 184 184 | 184 | 184 | 149 | 149 170 | 170 | 157 | 157 | 162 | 162 | 138 | 126
Ap 0.144 10.128 1 0.112 | 0.112 | 0.180 | 0.200 | 0.180 | 0.160 | 0.240 | 0.240 | 0.240 | 0.216 1 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 0.012 /0011 |0.011 | 0.010 0014 0.015 0.015|0.013 0018 0018 0.018 0.018|0.016 0016 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 | 138 | 107 | 138 | 138 138 | 138 | 110 | 110 | 120 | 120 119 119 | 115 | 115 97 | 89
Ap 0.117 | 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
Vc 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 13524 12172/12172/10819 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 K 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 13 102 | 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 /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

2 FLUTE MINIATURE CORNER RADIUS - SLOTTING V- -

RPM =rev./min. FEED = mm/min.

ISO VDI Material 5|0tt|n9 Para- Diameter (@)

3 e e O R N

Vc 129 154 175 19 216

I Non-: alloy 1D 0.05D fz 0.002 0.002 0.004 0.005 0.006 0.010 0.010 0.011 0.013
steel : RPM 49178 53277 52458 51911 51228 49178 46350 41581 34426

FEED 197 213 419 519 615 984 958 939 895

Vc 46 67 82 98 129 154 175 196 216

H 1D 0.05D fz 0.002 0.002 0.004 0.005 0.006 0.010 0.010 0.011 0.013
RPM 49178 53277 52458 51911 51228 49178 46350 41581 34426

Low alloy FEED 197 213 419 519 615 984 958 939 895

steel Vc 46 67 82 98 129 154 175 196 216

I 1D 0.05D fz 0.002 0.002 0.004 0.005 0.006 0.010 0.010 0.011 0.013
RPM 49178 53277 52458 51911 51228 49178 46350 41581 34426

FEED 197 213 419 519 615 984 958 939 895

Vc 46 67 82 98 129 154 175 196 216

H 1D 0.05D fz 0.002 0.002 0.004 0.005 0.006 0.010 0.010 0.011 0.013
RPM 49178 53277 52458 51911 51228 49178 46350 41581 34426

FEED 197 213 419 519 615 984 958 939 895

Vc 46 67 82 98 129 154 175 196 216

I tool Steel 1D 0.05D fz 0.002 0.002 0.004 0.005 0.006 0.010 0.010 0.011 0.013
: RPM 49178 53277 52458 51911 51228 49178 46350 41581 34426

FEED 197 213 419 519 615 984 958 939 895

Vc 41 57 72 88 103 124 139 154 170

D 0.05D fz 0.002 0.002 0.003 0.004 0.006 0.008 0.009 0.010 0013

RPM 43714 45081 45900 46447 40983 39343 36874 32754 27049

FEED 175 180 275 372 491 629 644 666 703

Vc 41 52 67 77 77 82 92 103 113

1D 0.05D fz 0.001 0.002 0.003 0.004 0.005 0.007 0.008 0.009 0.012

RPM 43714 40983 42621 40983 30737 26229 24514 21939 18032

FEED 88 164 255 328 307 368 371 400 433

Vc 31 41 52 57 67 67 72 83 93

1D 0.02D fz 0.001 0.001 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

Vc 26 31 41 46 51 51 56 62 72

1D 002D fz 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

Vc 21 26 31 41 41 41 47 52 62

1D 002D fz 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 98 104 119

Vc 41 57 72 88 103 124 139 154 170

1D 0.05D fz 0.002 0.002 0.003 0.004 0.006 0.008 0.009 0.010 0.013

RPM 43714 45081 45900 46447 40983 39343 36874 32754 27049

FEED 175 180 275 372 491 629 644 666 703

Vc 41 52 67 77 77 82 92 103 113

1D 0.05D fz 0.001 0.002 0.003 0.004 0.005 0.007 0.008 0.009 0.012

RPM 43714 40983 42621 40983 30737 26229 24514 21939 18032

FEED 88 164 255 328 307 368 371 400 433
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Y/
. / G RECOMMENDED CUTTING CONDITIONS
Ap:l:
HPK1 y HPK1 7 series Ae

4 FLUTE CORNER RADIUS - SIDE CUTTING Ve-mimn,  f2= s

RPM =rev./min.  FEED = mm/min.

~ :
5o |8, e mmm-

Vc 117 159 154 176 217

Non-alloy e | o fz 0.005 0.006 0.006 0.007 0.008 0.009 0.010 0‘012 0.013 0016
steel : : RPM 52458 62293 72129 81964 49178 46556 41612 36462 34426 27604
FEED 1050 1371 1731 2295 1574 1602 1682 1730 1790 1792

Ve 82 117 159 206 154 176 196 206 216 217

fz 0.005 0.006 0.006 0.007 0.008 0.009 0010 0012 0013 0016

R RPM 52458 62293 72129 81964 49178 46556 41612 36462 34426 27604

Low alloy FEED 1050 1371 1731 2295 1574 1602 1682 1730 1790 1792
steel Ve 82 117 159 206 154 176 196 206 216 217
I e | s fz 0.005 0.006 0.006 0.007 0.008 0.009 0.010 0012 0013 0016
RPM 52458 62293 72129 81964 49178 46556 41612 36462 34426 27604

FEED 1050 1371 1731 2295 1574 1602 1682 1730 1790 1792

Vc 82 117 159 206 154 176 196 206 216 217

aiem | s fz 0.005 0.006 0.006 0.007 0.008 0.009 0010 0012 0013 0016

i RPM 52458 62293 72129 81964 49178 46556 41612 36462 34426 27604
FEED 1050 1371 1731 2295 1574 1602 1682 1730 1790 1792

Ve 72 105 130 165 124 139 154 165 170 170

| o fz 0.004 0.005 0.005 0.006 0.007 0.008 0.008 0.010 0012 0.015

RPM 45900 55736 59015 65572 39343 36977 32754 29149 27049 21630

FEED 734 1003 1180 1574 1102 1102 1102 1133 1299 1299

Ve 72 105 130 165 124 139 154 165 170 170

am | oo fz 0.004 0.005 0.005 0.006 0.007 0.008 0.008 0.010 0012 0015

RPM 45900 55736 59015 65572 39343 36977 32754 29149 27049 21630

FEED 734 1003 1180 1574 1102 1102 1102 1133 1299 1299

Ve 67 93 108 124 82 93 103 108 113 113

i | e fz 0.004 0.005 0.005 0.006 0.007 0.008 0.009 0.011 0012 0015

RPM 42621 49178 49178 49178 26229 24720 21939 19055 18032 14420

FEED 682 885 984 1180 734 773 799 824 865 865

Vc 52 68 87 107 67 72 82 87 93 93

wim | o fz 0.003 0.004 0.004 0.005 0.005 0.006 0.007 0.008 0.009 0.011

RPM 32786 36064 39343 42621 2131 19055 17407 15450 14754 11845

FEED 393 505 629 767 426 443 479 494 531 541

Ve 41 56 65 82 51 56 62 67 72 72

i | o fz 0.003 0.004 0.004 0.004 0.004 0.005 0.006 0.006 0.007 0.009

RPM 26229 29507 29507 32786 16392 14935 13184 11845 11475 9167

FEED 315 413 472 524 263 268 294 299 321 329

Vc 31 49 58 66 4 46 51 57 62 61

e | o fz 0.002 0.003 0.003 0.004 0.004 0.005 0.006 0.006 0.007 0.008

RPM 19672 26229 26229 26229 13114 12257 10918 10094 9835 7828

FEED 158 263 315 368 210 227 242 252 275 255

Vc 72 105 130 165 124 139 154 165 170 170

o | o fz 0.004 0.005 0.005 0.006 0.007 0.008 0.008 0010 0012 0015

RPM 45900 55736 59015 65572 39343 36977 32754 29149 27049 21630

FEED 734 1003 1180 1574 1102 1102 1102 1133 1299 1299

Vc 67 93 108 124 82 93 103 108 113 113

aiem | oo fz 0.004 0.005 0.005 0.006 0.007 0.008 0.009 0011 0012 0015

RPM 42621 49178 49178 49178 26229 24720 21939 19055 18032 14420

FEED 682 885 984 1180 734 773 799 824 865 865
NEXT PAGE p
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RECOMMENDED CUTTING CONDITIONS

A
HPK16, HPK17 seres p:l: % Ae

4 FLUTE CORNER RADIUS - SIDE CUTTING Ve-mimn, 2= mmuth

RPM =rev./min. FEED = mm/min.

VDI | Para- Diameter (@)

el s o35 [ 4 [ as [ s T ¢ [ s ] 0o [ 2 [ 6 [ 2 |
Ve 21 216 216 237 252 252 257 252 257 252 252
fz 0.020 0.023 0.027 0.029 0.032 0.037 0.048 0.056 0.066 0077 0.083
RPM 22404 19673 17212 16789 16065 13388 10245 8033 6830 5020 4016
FEED 1792 1825 1859 1957 2056 1982 1967 1799 1804 1546 1333
Ve 21 216 216 237 252 252 257 252 257 252 252
fz 0.020 0.023 0.027 0.029 0.032 0.037 0.048 0.056 0.066 0077 0.083
RPM 22404 19673 17212 16789 16065 13388 10245 8033 6830 5020 4016
FEED 1792 1825 1859 1957 2056 1982 1967 1799 1804 1546 1333
Ve 21 216 216 237 252 252 257 252 257 252 252
fz 0.020 0.023 0.027 0.029 0.032 0.037 0.048 0.056 0.066 0077 0.083
RPM 22404 19673 17212 16789 16065 13388 10245 8033 6830 5020 4016
FEED 1792 1825 1859 1957 2056 1982 1967 1799 1804 1546 1333
\'d 21 216 216 237 252 252 257 252 257 252 252
fz 0.020 0.023 0.027 0.029 0.032 0.037 0.048 0.056 0.066 0077 0.083
RPM 22404 19673 17212 16789 16065 13388 10245 8033 6830 5020 4016
FEED 1792 1825 1859 1957 2056 1982 1967 1799 1804 1546 1333
Ve 170 170 170 181 201 201 201 201 206 201 201
fz 0.018 0.022 0.025 0.028 0.030 0.034 0.043 0.051 0.060 0.071 0.078
RPM 18032 15450 13524 12786 12786 10655 7992 6393 5464 3995 3197
FEED 1299 1326 1352 1443 1535 1449 1375 1304 1311 1135 997
Ve 170 170 170 181 201 201 201 201 206 201 201
fz 0.018 0.022 0.025 0.028 0.030 0.034 0.043 0.051 0.060 0.071 0.078
RPM 18032 15450 13524 12786 12786 10655 7992 6393 5464 3995 3197
FEED 1299 1326 1352 1443 1535 1449 1375 1304 1311 1135 997
Ve 13 13 13 124 134 134 134 134 134 134 134
fz 0.018 0.021 0.025 0.027 0.030 0.034 0.043 0.051 0.060 0.070 0.079
RPM 12021 10300 9017 8776 8524 7104 5328 4262 3551 2664 2131
FEED 865 883 901 962 1023 966 917 869 853 746 674
Vc 93 93 93 98 103 103 103 103 103 103 103
fz 0.014 0.017 0.019 0.021 0.023 0.026 0.033 0.038 0.045 0.053 0.059
RPM 9835 8446 7377 6953 6557 5464 4098 3278 2733 2049 1640
FEED 551 556 560 582 604 569 541 499 492 435 387
Vc 72 72 72 77 82 82 82 82 82 82 82
fz 0.01 0.013 0.015 0017 0018 0.021 0.026 0.030 0.036 0.042 0.048
RPM 7650 6592 5737 5459 5246 4371 3278 2622 2186 1640 1311
FEED 337 340 344 361 378 367 341 315 315 275 251
Vc 62 62 62 67 72 72 72 72 72 72 72
fz 0.009 0.011 0.013 0015 0016 0018 0.022 0.025 0.030 0.036 0.041
RPM 6557 5665 4918 4738 4590 3825 2869 2295 1913 1435 1147
FEED 236 245 255 274 294 275 252 230 230 207 188
Ve 170 170 170 181 201 201 201 201 206 201 201
fz 0.018 0.022 0.025 0.028 0.030 0.034 0.043 0.051 0.060 0.071 0.078
RPM 18032 15450 13524 12786 12786 10655 7992 6393 5464 3995 3197
FEED 1299 1326 1352 1443 1535 1449 1375 1304 1311 1135 997
Vc 13 13 13 124 134 134 134 134 134 134 134
fz 0.018 0.021 0.025 0.027 0.030 0.034 0.043 0.051 0.060 0.070 0.079
RPM 12021 10300 9017 8776 8524 7104 5328 4262 3551 2664 2131
FEED 865 883 901 962 1023 966 917 869 853 746 674

g
.
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l 7G

RECOMMENDED CUTTING CONDITIONS

HPK1 8 SERIES

6 FLUTE CORNER RADIUS - SIDE CUTTING

150 VDI Material Para-
3323 | Descripti -

Non-alloy 0.05D

0.05D

0.05D

0.05D

0.05D

0.05D

0.05D

0.03D

0.03D

0.03D

0.05D

0.05D

Diameter (&

Ve=

17,

m/min. fz = mm/tooth

RPM =rev./min.  FEED = mm/min.

- ---_——

1.0D

1.0D

1.0D

1.0D

1.0D

1.0D

1.0D

1.0D

1.0D

1.0D

1.0D

1.0D

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
Ve 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
Ve 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
Ve 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 13
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 109 m 109 109 m 13
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
Vc 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
Vc 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
Vc 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 13
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 2596 1988 1607
1090 1097 1017 965 942 878
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RECOMMENDED CUTTING CONDITIONS

HP 88, HPK19 serees

2 FLUTE SQUARE = SLOTTING Vc = m/min. fz=mm/tocth ~ Ap=mm

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

. Sott Para- Diameter (@)

50| 3535 | peserption . [o2 | 04 [ 04|
Ve 31 31 31 28 46 42 42 42 67 67 67 60 60
fz 0.001 | 0.001 | 0.001 | 0.001 | 0.001 | 0.001 | 0.00T H 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 A 0.012 | 0.011 | 0.011 0.020 | 0.018 H 0.018 | 0.016 K 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 ' 0001 0,001 | 0001 0002 0002 0,002 0.002 0002 0002 0002 0002 0002 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
Low aIon Ap 0.010 | 0,009 | 0.009 | 0.008  0.007 | 0.007  0.006 0014 0014 | 0012 | 0.011 | 0.011 | 0.020 | 0.018 | 0.018 H 0.016 | 0.016
steel 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 | 0.001T H 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 K 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 A 0.012 | 0.011 | 0.011  0.020 | 0.018 H 0.018 | 0.016 K 0.016

Ve 31 31 31 28 28 25 25 46 46 42 42 42 67 67 67 60 60
fz 0.001 | 0,001 | 0.001 | 0001 | 0.001 | 0001  0.001 | 0.002  0.002 | 0.002 | 0.002 | 0.002 | 0.002 | 0.002 | 0.002 K 0.002 | 0.002
10D RPM | 49178 49178 49178 44260 44260 39342 39342 49178 49178 44260 44260 | 44260 53277 53277 | 53277 | 47949 47949
High FEED 98 98 98 89 89 79 79 197 197 177 177 177 | 213 213 213 192 192
alloyed Ap 0.010 | 0.009 | 0.009 | 0.008 | 0.007 0.007 | 0.006 0.014 | 0.014  0.012 | 0.011 | 0.011  0.020 | 0.018 A 0.018 | 0.016 A 0.016
steel, and Vc 31 31 31 28 28 25 25 41 41 37 37 37 57 57 57 51 51
tool steel fz 0.001 | 0.001 | 0.001 | 0.001 | 0.001 | 0.001 | 0.001T K 0.002 | 0.002 A 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 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 0011 0011 | 0.010 | 0.009 | 0.009 | 0.017 | 0.015 | 0.015 0014 | 0014

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 | 0001  0.002 | 0.002  0.002 | 0.002 | 0.002 0.002 | 0.002 0.002 A 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 | 0011 A 0.010 | 0.009 | 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 | 0.001T H 0.001 | 0.001 | 0.001 | 0.001 | 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 A 0.006 0.06 | 0005 0011 0011 0010 0009 0.009 0017 | 0015 0015 0014 0014

Ve 21 21 21 19 19 16 16 31 31 28 28 28 41 41 41 37 37

fz 0.001 | 0.001 | 0.001 | 0.001 | 0.001 | 0.001 | 0.001T A 0.001 | 0.001 | 0.001 | 0.001 | 0.001 | 0.001 | 0.001  0.001  0.001 | 0.001
10D RPM | 32786 32786 32786 29507 | 29507 26229 26229 32786 32786 29507 29507 | 29507 132786 32786 32786 29507 K 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 | 0011 A 0.010 | 0.008 | 0.008 0.016 | 0.014  0.014  0.013 0013

Ve 21 21 21 19 19 16 16 26 26 23 23 23 31 31 31 28 28

fz 0.001 | 0.001 | 0.001 | 0001 | 0.001 | 0001 A 0.001 | 0.001  0.001 | 0.001 | 0.001 | 0.001 | 0.001 | 0.001 | 0.001 A 0.001 | 0.001
10D 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 | 0011 | 0.010 | 0.008 | 0.008 0.016 | 0.014 H 0.014 | 0013 H 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 A 0.001 | 0.001
1.0D 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 | 0.008 | 0.007 | 0.007 | 0013 | 0.012 | 0.012 A 0.010 | 0.010

\'d 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 | 0.001T K 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 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 | 0011 | 0.010 | 0.009 | 0.009 0.017 | 0.015  0.015 | 0.014 K 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 ' 0001 0001 0001 0001 0001 0001 0.001 0001 0002 0002 0002 0002 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 A 0.006 | 0.006  0.005 0011 0011 | 0.010 | 0.009 | 0.009 | 0017 | 0.015 | 0.015  0.014 | 0014

NEXT PAGE p

m www.NVvanmaele.be | info@NVvanmaele.be /G YG-1CO, LTD. 127

Non-alloy
steel

I
I
I




l 7G

RECOMMENDED CUTTING CONDITIONS

HPI188, HPK19 seres

2 FLUTE SQUARE - SLOTTING

11.2

Para-
meter

DENEEA()]

Vc = m/min.

RPM = rev./min.

fz = mm/tooth
FEED = mm/min.  LBS = Length Below Shank

Ap=

mm

04 [ o5 | o5 [os|os|os|os o5 ]os]os]os |05 o5]o05]os|
4 -nn-----n-nnm

Ve 60 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 0.014 | 0014 | 0014 | 0.012 | 0010 | 0.008 | 0.025 | 0.025 | 0.023 | 0.023 | 0.020 | 0.020 A 0.020 A 0.018 | 0.018 A 0.018 | 0.015  0.015 | 0.013 K 0.013
Vc 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 A 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 0012 0010 0.008 | 0.025 0.025 0023 0023 0020 0.020  0.020 0018 0018 0018 0015 0015 0013 0.013
Vc 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 A 0.002 | 0.001 H 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 A 0.020 A 0.018 | 0.018  0.018 | 0.015  0.015 | 0.013 K 0.013
Ve 60 60 54 54 40 20 82 82 82 82 74 74 74 74 74 66 66 49 49 49
f2 0002 0002 0002 0002 0001 0001 0004 0004 0004 0004 0004 0004 0004 0004 0004 0003 0003 0003 0003 0003
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 H 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 A 0.020 | 0.020 A 0.020 A 0.018 | 0.018  0.018 | 0.015 0.015 | 0.013 K 0.013
Vc 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 A 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 | 40573 | 40573 | 36065 | 36065 | 27049 | 13524 | 45900 K 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 0012 0010 0009 0007 0021 0021 0019 0019 0017 0017 0017 0015 0015 0015 0013 0013 0011 0011
Vc 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 A 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 | 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 | 0012 | 0.010 | 0.009 | 0.007 | 0.021 | 0.021 A 0.019 | 0.019 A 0017 | 0.017 A 0.017 A 0.015  0.015 0.015  0.013  0.013 | 0.011 A 0.011
Vc 46 46 41 41 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 @ 230 136 136 102 | 102 | 102
Ap 0.012 | 0012 0012 | 0010 | 0.009  0.007 | 0.021 | 0021 0019 0019 0017 0017 | 0017 | 0015 0015 0015 0013 0013 | 0.011 | 0.011
Vc 37 37 33 33 25 12 52 52 52 52 46 46 46 46 46 41 4 31 31 31
fz 0.001 | 0.001 | 0.001 | 0.001 | 0.001 A 0.001 | 0.002 A 0.002 | 0.002 A 0.002 | 0.002 | 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 | 0011 | 0.010 | 0.008 | 0.006 | 0.020 | 0.020 A 0.018 | 0.018 A 0.016 | 0.016 A 0.016 0.014 0014 0014 0012 0012 | 0.010 0.010
Ve 28 28 25 25 19 9 41 41 41 41 37 37 37 37 37 33 33 25 25 25
f2 0001 0001 0001 0001 0001 0001 0002 0002 0002 0002 0002 0002 0002 0002 0002 0001 0001 0001 0001 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 0.011 | 0011 | 0011 | 0.010 | 0.008 | 0.006 | 0.020 | 0.020 A 0.018 | 0.018 A 0.016 | 0.016 A 0.016 A 0.014 | 0.014 0.014 | 0.012 0.012 | 0.010 0.010
Vc 23 23 21 21 15 8 31 31 31 31 28 28 28 28 28 25 25 19 19 19
fz 0.001 | 0.001 | 0.001 | 0.001 | 0.001  0.001 | 0.002  0.002 | 0.002 A 0.002 | 0.001 | 0.001 | 0.001 | 0.001 | 0.001 | 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 0009 0009 0009 0008 0007 0005 0016 0016 0015 0015 0013 0013 0013 0011 0011 0011 0010 0010 0008 0008
Vc 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 A 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 | 40573 | 40573 | 36065 | 36065 | 27049 | 13524 | 45900 K 45900 | 45900 K 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 | 0012 | 0.010 | 0.009 | 0.007 | 0.021 | 0.021 | 0.019 | 0019 | 0017 | 0017 | 0017 | 0015 | 0.015  0.015 | 0.013 0.013 | 0.011 | 0.011
Vc 46 46 41 41 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 0002 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 | 25 25 256 256 230 230 230 230 230 136 136 102 102 102
Ap 0012 0012 0012 0010 0009 0007 0021 0021 0019 0019 0017 0017 0017 0015 0015 0015 0013 0013 0011 0011
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RECOMMENDED CUTTING CONDITIONS

HP 88, HPK19 serees

2 FLUTE SQUARE = SLOTTING Vc = m/min. fz=mm/tocth ~ Ap=mm

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

Diameter ()

o | 0 Demeer
0 | 3303 et mmmmmmmmmmmm
----n--nnm---nn

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 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 | 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
Vc 98 98 98 88 88 88 13 102 102 Ell 91 129 129 116 116 116 103
fz 0005 & 0005 | 0005 | 0005 | 0005 | 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 0030 | 0027 | 0027 | 0024 | 0021 | 0021 | 0035 0028 0025 | 0025 0021 | 0036 | 0036 | 0032 | 0032 0028 0028
\'d 98 98 98 88 88 88 113 102 102 91 91 129 129 116 116 116 103
fz 0.005 | 0005 | 0005 | 0005 0005 | 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 0030 | 0027 | 0027 | 0024 | 0021 | 0021 | 0035 0028 0025 | 0025 0021 | 0036 | 0036 | 0032 | 0032 | 0028 | 0028
\d 88 88 88 79 79 79 93 84 84 74 74 103 103 93 93 93 82
fz 0004 = 0004 | 0004 | 0004 | 0004 | 0004 | 0005 0005 | 0005 0004 | 0004 | 0006 | 0006 | 0005 | 0.005 | 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 A 0018 | 0031 | 0031 | 0027 | 0027 | 0024 0024
\'d 88 88 88 79 79 79 93 84 84 74 74 103 103 93 93 93 82
fz 0004 = 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 A 0018 | 0018 | 0030 0024 0021 | 0021 A 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
38.

fz 0004 = 0004 | 0004 | 0004 | 0004 | 0004 | 0005 0004 | 0004 0004 | 0004 | 0005 | 0005 | 0005 | 0005 | 0005 | 0.004
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 A 0018 | 0031 | 0031 | 0027 | 0027 | 0024 0024
Vc 57 57 57 51 51 51 62 56 56 50 50 67 67 60 60 60 54
fz 0003 | 0003 | 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 0022
Vc 46 46 46 42 42 42 46 42 42 37 37 51 51 46 46 46 4
fz 0002 | 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 33 33 4 4 37 37 37 33
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 A 0014 | 0023 | 0023 | 0021 | 0021 | 0018 0018
Ve 88 88 88 79 79 79 93 84 84 74 74 103 103 93 93 93 82
fz 0004 = 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 | 0018 | 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 0004 = 0004 | 0004 | 0004 | 0004 | 0004 0005 0004 | 0004 0004 | 0004 | 0005 | 0005 | 0005 | 0005 | 0005 | 0.004
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 A 0018 | 0018 | 0030 0024 0021 | 0021 0018 | 0031 | 0031 | 0027 | 0027 | 0024 0024
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“
. / G RECOMMENDED CUTTING CONDITIONS
HPI188, HPK19 serees

2 FLUTE SQUARE - SLOTTI N G Vc = m/min. fz = mm/tooth Ap=mm
RPM =rev./min. FEED =mm/min. LBS = Length Below Shank
0l Para- Diameter (@)
gz meerfos [ 1 [ [ o [ [ o [ [ fa [ fa [ [ frafa2fali]

L6S -----n-nnmmnn-

Vc 103 | 154 | 154 | 154 | 154 139 | 139 | 139 | 139 | 139 | 124 | 124 170 | 153 | 153 | 153
fz 0.005 | 0010 | 0.010 | 0.010 | 0.010 | 0.009 | 0.009 | 0.009  0.009 | 0.009 | 0.008 | 0.008 0.007 0.007 0.007 0.006 0.011 | 0.009 | 0.009 | 0.009
51| 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 | 0050 | 0.050 | 0.045 | 0.045 | 0.040 K 0.040 | 0.040 | 0.035 | 0.035 | 0.035 | 0.030 | 0.030 | 0.025 | 0.025 | 0.020 0.054 | 0.048 A 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 | 0010 | 0.010 | 0.010 | 0.010 | 0.009 | 0.009 | 0.009 K 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  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 | 0.045 | 0.045 | 0.040 K 0.040 | 0.040 | 0.035 | 0.035 | 0.035 | 0.030 | 0.030 | 0.025 | 0.025 | 0.020 0.054 | 0.048 K 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 | 0010 | 0.010 | 0.010 | 0.010 | 0.009 | 0.009 | 0.009 K 0.009 | 0.009 A 0.008 0.008 | 0.007 | 0.007 | 0.007 0006 0011 0009 | 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 A 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 1 124 124 124 | 111 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
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 | 49% | 496 | 378 | 378 | 283 283 | 283 | 118 | 664 | 538 538 | 538
Ap 0.020 | 0043 | 0.043 | 0.038 | 0038 | 0.034 A 0.034 | 0034 | 0.030 A 0.030 | 0.030 | 0.026 | 0.026 | 0.021 | 0.021 | 0.017 0.046 | 0.041 A 0.036 | 0.036
Ve 82 124 | 124 124 124 | 111 111 ) 11 11 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 A 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 & 49 | 496 | 4% | 496 | 378 | 378 283 283 | 283 | 118 | 664 | 538 538 | 538
Ap 0.020 | 0.043 | 0.043 | 0.038 | 0038 | 0.034  0.034 | 0.034 | 0.030 A 0.030 | 0.030 | 0.026 | 0.026 | 0.021 | 0.021 | 0.017 0.046 | 0.041 A 0.036 | 0.036

Ve 62 82 82 82 82 74 74 74 74 74 66 66 49 49 49 25 93 83 83 83
38.

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 0.08 | 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 0038 | 0.038 | 0.034 | 0.034 0.034 | 0030  0.030 | 0030 | 0.026 0026 | 0.021 | 0.021 0017 | 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 0.05 | 0.004 0.004 0.004 | 0.004 | 0.004  0.003 0.006  0.005 0005 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 | 0032 | 0.028 A 0.028 | 0.028 | 0.024 | 0.024 | 0.020 | 0.020 | 0.016 0.043 | 0.038 A 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 0004  0.004 0003 0003 0003 | 0003 | 0.003 0002 0005 0005 | 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 | 0040 | 0.040 | 0.036 | 0.036 | 0.032  0.032 | 0032 | 0.028 A 0.028 | 0.028 | 0.024 | 0.024 | 0.020 | 0.020 | 0.016 0.043 | 0.038 A 0.034 | 0.034
Ve 33 4 4 4 4 37 37 37 37 37 33 33 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 0003 | 0.003 0.003 0002 | 0.002 | 0.002 0002 0.004  0.004 | 0004 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 Al 71 Al 63 63 31 31 31 16 98 89 89 89

Ap 0.016 | 0033 | 0.033 | 0.029 | 0029 | 0.026  0.026 | 0026 | 0.023 A 0.023 | 0023 | 0.020 | 0.020 | 0016 | 0.016 | 0.013 0.035 | 0.031 A 0.027 | 0.027
Vc 82 124 | 124 124 124 | 111 11 1 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 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 | 49 | 496 | 4% | 496 | 378 | 378 | 283 283 | 283 | 118 | 664 | 538 538 | 538
Ap 0.020 | 0.043 | 0.043 | 0.038 | 0038 | 0.034  0.034 | 0034 | 0.030 A 0.030 | 0.030 | 0.026 | 0.026 | 0.021 | 0.021 | 0.017 0.046 | 0.041 K 0.036 | 0.036
Ve 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 | 0030  0.030 | 0.030 | 0.026 0026 | 0.021 | 0.021 0017 | 0.046 | 0.041 | 0.036 A 0.036

NEXT PAGE p

130 %G YG-1CO,LTD. m www.NVvanmaele.be | info@NVvanmaele.be




RECOMMENDED CUTTING CONDITIONS

HP 88, HPK19 serees

2 FLUTE SQUARE = SLOTTING Vc = m/min. fz=mm/tocth ~ Ap=mm

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

Para- Diameter (@)
et s [as Joas [ s [ s | oas | 15 | 16 | 16 |

mn-nnm-mm--nn
136 185 167 196 196 176 176 176 176 157 157 157 118 118 201 201
fz 0008 | 0011 | 0010 | 0011 | 0011 | 0010 A 0010 | 0010 | 0010 | 0009 | 0009 A 0009 | 0.008 A 0.08 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 0036 | 0063 & 0049 0075 | 0068 = 0060 | 0060 @ 0060 = 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 0008 | 0011 | 0010 | 0011 @ 0011 | 0010 0010 0010 | 0010 0009 | 0009 0009 | 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 0036 | 0063 | 0049 | 0075 | 0068 | 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 0008 | 0011 | 0010 | 0011 & 0011 | 0010 A 0010 | 0010 | 0010 | 0009 | 0009 A 0009 | 0008 0008 0007 A 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 0036 = 0063 & 0049 0075 | 0068 = 0060 | 0060 @ 0060 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 0008 | 0011 | 0010 | 0011 0011 | 0010 | 0010 | 0010 | 0010 | 0009 & 0009 | 0009 | 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 0036 = 0063 @ 0049 0075 | 0068 @ 0060 @ 0060 0060 0053 0053 0053 | 0045 0038 | 0038 0030 | 0072 0072
Ve m 144 130 154 154 139 139 139 139 123 123 123 93 93 46 161 161
fz 0007 | 0010 0009 | 0010 0010 | 0009 & 0009 0009 | 0009 0008 | 0008 A 0008 | 0007 A 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 m 144 130 154 154 139 139 139 139 123 123 123 93 93 46 161 161
fz 0007 | 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
fz 0006 | 0009 = 0008 | 0009 0009 | 0008 0008 0008 | 0008 0007 | 0007 A 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 | 0061
Ve 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 0007
RPM | 15956 | 17564 | 15808 | 17510 | 17510 & 15759 | 15759 @ 15759 = 15759 | 14008 | 14008 | 14008 | 10506 | 10506 | 5253 | 17007 A 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 @ 0036 0030 @ 0030 0024 0058 @ 0058
Vc 45 60 54 62 62 56 56 56 56 50 50 50 37 37 19 65 65
fz 0004 | 0005 | 0005 | 0006 0006 | 0005 | 0005 | 0005 | 0005 | 0004 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 0029 | 0050 @ 0039 @ 0060 | 0054 | 0048 | 0048 & 0048 0042 0042 0042 | 0036 = 0030 | 0030 0024 | 0058 | 0058
Vc 37 49 44 52 52 47 47 47 47 42 42 42 31 31 16 55 55
fz 0003 | 0005 0004 | 0005 0005 0004 0004 0004 0004 0004 0004 0004 0003 0003 0003 0005 0005
RPM 9836 | 11241 | 10117 | 11021 | 11021 | 9919 = 9919 = 9919 | 9919 & 8817 | 8817 | 8817 | 6613 | 6613 | 3306 | 10860 A 10860
FEED 59 112 81 110 110 79 79 79 79 7 71 7 40 40 20 109 109
Ap 0023 | 0041 | 0032 | 0049 | 0044 | 0039 | 0039 0039 | 0034 0034 | 0034 0029 0024 | 0024 0020 | 0047 @ 0047
Vc m 144 130 154 154 139 139 139 139 123 123 123 93 93 46 161 161
fz 0007 | 0010 | 0009 | 0010 A 0010 | 0009 0009 | 0009 | 0009 0008 | 0008 0008 | 0007 0007 @ 0006 A 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
Ve 74 98 88 103 103 93 93 93 93 83 83 83 62 62 31 106 106
fz 0006 | 0009 0008 | 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
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RECOMMENDED CUTTING CONDITIONS

HPI188, HPK19 seres

2 FLUTE SQUARE - SLOTTING

VDI
3323

Para-
meter

Diameter (@)

| s [ 18] 1818|1818 | 2] 2|22 |
nnm-nn

Vc = m/min.

RPM = rev./min.

fz = mm/tooth
FEED = mm/min.  LBS = Length Below Shank

Ap=

mm

2 [z [ 27|
T N R R R R A

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 A 0.010 | 0.010 A 0.010 | 0.010 A 0.013 | 0.013 | 0.013 | 0.013 | 0.012 | 0.012 | 0.012 | 0.012 | 0.012 | 0.010 | 0.010 | 0.009 | 0.009

51| 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 | 0072 | 0.072 | 0072 | 0.063 | 0.063 | 0.100 | 0.100 | 0.090 A 0.090 | 0.080  0.080 0.080 A 0.070 0.070 | 0.070  0.060 | 0.050 @ 0.050

Vc 226 | 226 | 203 | 203 | 203 | 203 | 203 @ 216 | 216 @ 216 | 216 | 195 | 195 | 195 | 195 | 195 | 173 | 173 | 130 | 130

fz 0012 | 0012 | 0010 A 0.010 | 0.010 A 0.010 | 0.010 0.013 | 0.013 | 0.013 | 0.013 | 0.012 | 0.012 | 0.012 | 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 A 895 | 895 | 895 | 895 | 744 744 744 744 744 | 551 551 372 | 372

Ap 0.081 | 0081 0072 0072 0072 0.063 | 0.063  0.100 0.100 0.090 0090 0.080  0.080 A 0.080 0.070 0.070 0070 0.060 0.050 0.050

Vc 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 A 0.010 | 0.010 A 0.010 | 0.010 A 0.013 | 0.013 | 0.013 | 0.013 | 0.012 | 0.012 | 0.012 | 0.012 | 0.012 | 0.010 | 0.010 | 0.009 | 0.009
RPM | 39958 39958 35962 35062 35962 35062 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 | 0072 | 0.072 | 0072 | 0.063 | 0.063 | 0.100 | 0.100 | 0.090 A 0.090 | 0.080 A 0.080 0.080 A 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

f2 0012 0012 0010 0010 0010 0010 0010 0013 0013 0013 0013 0012 0012 0012 0012 0012 0010 0010 0009 0009
(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 A 0.072 | 0.072 A 0.063 | 0.063 A 0.100 | 0.100 A 0.090 | 0.090 | 0.080 | 0.080 | 0.080 | 0.070 | 0.070 | 0.070 | 0.060 | 0.050 | 0.050

Vc 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  0.013 | 0.013 | 0.013 | 0.013 | 0.012 | 0.012 | 0.012 | 0.012 | 0.012 | 0.010 | 0.010 | 0.009 | 0.009

(NP8 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 0069 0069 0061 0061 0061 0054 0054 0085 0085 0077 0077 0068 0068 0068 0060 0060 0060 0051 0043 0043

Ve 181 181 163 | 163 163 163 163 170 | 170 | 170 A 170 = 153 153 153 | 153 | 153 | 136 | 136 = 102 = 102

fz 0.010 | 0.010 | 0.009 K 0.009 | 0.009 @ 0.009 | 0.009 0.013 | 0.013 | 0.013 | 0.013 | 0.012 | 0.012 | 0.012 | 0.012 | 0.012 | 0.010 | 0.010 | 0.009 | 0.009

SN 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 A 0.054 | 0.085 0.085 | 0.077 A 0.077 | 0.068 0.068 0.068 A 0.060 0.060 | 0.060 0.051 | 0.043  0.043

Vc 19 | 119 | 107 | 107 107 | 107 | 107 | 113 13 | 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  0.012 | 0.012 | 0.012 | 0.012 | 0.011 | 0.011 | 0.011 | 0.011 | 0.011 | 0.010 | 0.010 | 0.008 | 0.008

SN 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 0061 0061 0061 0054 0.054  0.085 0085 0077 0077 0.068  0.068 0.068 0060 0060 0060 0051 0.043  0.043

Vc 96 9% 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

SAN 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 H 0.080 | 0.072 A 0.072 | 0.064 0064 0064 0056 0.056 | 0.056 0.048 | 0.040 0.040

Ve 73 73 66 66 66 66 66 72 72 72 72 65 65 65 65 65 58 58 43 43

f2 0006 0006 0005 0005 0005 0005 0005 0007 0007 0007 0007 0006 0006 0006 0006 0006 0006 0006 0005 0005
BI°WA 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 K 0.080 | 0.072 A 0.072 | 0.064  0.064 0.064  0.056 0.056 | 0.056 0.048 | 0.040 0.040

Vc 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 | 0.006 0.006 | 0.006 | 0.005 | 0.005 | 0.005 | 0.005 | 0.005 | 0.005 | 0.005 | 0.004 | 0.004
EI°EN RPM | 10860 10860 | 9774 | 9774 | 9774 | 9774 | 9774 | 9835 | 9835 | 9835 | 9835 | 8852 | 8852 | 8852 | 8852 K 8852 7868 | 7868 @ 5901 | 5901
FEED = 109 @ 109 78 78 78 78 78 18 | 118 | 118 | 118 89 89 89 89 89 79 79 47 47

Ap 0053 0053 0047 0047 0047 0041 0041 0065 0065 0059 0059 0052 0052 0052 0046 0046 0046 0039 0033 0033

Vc 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  0.013 | 0.013 | 0.013 | 0.013 | 0.012 | 0.012 | 0.012 | 0.012 | 0.012 | 0.010 | 0.010 | 0.009 | 0.009

IO RPM | 31966 | 31966 | 28769 | 28769 | 28769 | 28769 | 28769 | 27049 | 27049 | 27049 | 27049 | 24344 | 24344 | 24344 | 24344 | 24344 1 21639 | 21639 | 16229 | 16229
FEED = 639 @ 639 518 | 518 | 518 | 518 A 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 A 0.077 | 0.068 A 0.068 A 0.068 | 0.060 0.060 | 0.060 0.051 | 0.043 @ 0.043

Vc 19 | 119 | 107 | 107 = 107 | 107 @ 107 | 113 13 | 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  0.012 | 0.012 0012 | 0.012 | 0.011 | 0.011 | 0.011 | 0.011 | 0.011 | 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 0069 0069 0061 0061 0061 0054 0054 0085 0085 0077 0077 0068 0068 0068 0060 0060 0060 0051 0043 0043
NEXT PAGE >

132

%S YG-1CO, LTD.

7

www.NVvanmaele.be

| info@NVvanmaele.be



RECOMMENDED CUTTING CONDITIONS

HP 88, HPK19 serees

2 FLUTE SQUARE = SLOTTING Vc = m/min. fz=mm/tocth ~ Ap=mm

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

Para- Diameter (@)
50 | 353 | 25 | 25 | 25 | 25 | 25 [ 25 [ 3 [ 3 [ 3 [ 3 [ 3 [ 3 |35 [ 4 | 4 |
s [ 50 [ & | 12 | 16 | 2 | 30 | a0 | s | s | 2 | 16 | 2 | 5 | 30 | o | o | 2|
Vc 65 217 217 195 195 173 130 130 211 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 | 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 | 0.113 | 000 | 0.100 | 0088 | 0.075 0063 @ 0.150 | 0135 | 0120 | 0120 | 0.105 | 0.105 | 0.175 | 0200 & 0.200
Vc 65 217 217 195 195 173 130 130 211 211 190 190 190 190 216 216 216
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 0.040 | 0113 | 0.113 | 000 | 0.100 | 0088 | 0075 0063 @ 0.150 | 0135 0120 | 0120 | 0.105 | 0.105 | 0175 | 0200  0.200
Vc 65 217 217 195 195 173 130 130 211 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 | 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 | 0.113 | 0100 | 0.100 | 0088 | 0.075 0063 @ 0.150 | 0135 & 0120 | 0120 | 0.105 | 0.105 | 0.175 | 0200  0.200
Ve 65 217 217 195 195 173 130 130 211 211 190 190 190 190 216 216 216
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 | 0.113 | 000 | 0.100 | 0088 | 0075 0063 & 0.150 | 0135 0120 | 0.120 | 0.105 | 0.105 | 0175 | 0200 | 0.200
Ve 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 | 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 130 735 735 584 584 450 311 31 721 721 584 584 584 584 725 730 730
Ap 0.034 | 009 | 0.096 | 0085 | 0085 | 0074 | 0064 0053 0128 | 0115 0102 | 0102 | 0089 | 0089 | 0149 | 0.170 @ 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 | 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 130 735 735 584 584 450 311 31 721 721 584 584 584 584 725 730 730
Ap 0.034 | 009 | 0.096 | 0085 | 0.085 | 0074 | 0064 0053 0128 | 0115 0102 | 0102 | 0089 | 0089 | 0149  0.170 0.170

I
I
Ve 34 13 13 102 102 91 68 68 113 113 102 102 102 102 13 13 13

fz 0007 & 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 0.034 | 009 | 0096 | 0085 | 0085 | 0074 | 0064 0053 0128 | 0115 0102 | 0102 | 0089 | 0089 | 0149 | 0.170 & 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 | 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 0.032 | 009 | 009 | 0080 | 0080 | 0070 | 0060 0050  0.120 | 0.108 A 0.096 | 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 | 0009 | 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 | 0080 | 0070 | 0060 0050 0120 | 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 0004 = 0008 | 0008 | 0007 | 0007 | 0006 = 0005 0005 | 0009 0009 | 0008 | 0008 | 0008 | 0008 | 0011 | 0012 | 0012
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 | 0078 | 0068 0068 | 0.114 | 0130 | 0.130
Ve 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 | 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 3N 721 721 584 584 584 584 725 730 730
Ap 0034 | 009 | 0096 | 0085 | 0085 | 0074 | 0064 0053 0128 | 0115 0102 | 0102 | 0.089 | 0089 | 0149 | 0.170 @ 0.170
Ve 34 113 113 102 102 91 68 68 113 113 102 102 102 102 113 113 13
fz 0007 & 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 0.034 | 009 | 009 | 0085 | 0085 | 0074 | 0064 0053 0128 | 0115 0102 | 0102 | 0089 | 0089 | 0149 | 0.170 @ 0.170
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“
. / G RECOMMENDED CUTTING CONDITIONS
HPI188, HPK19 serees

2 FLUTE SQUARE = SLOTTING Ve = m/min. fz=mm/tocth ~ Ap=mm

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

Para- IETNEEA(%)]
o I I T A A B B A T
i85 | 16 | 20 | 30 | a0 | 50 | 13 | 20 | 30 [ 40 | 50 | 15 | 20 | 30 | 40 | 50 | 20 | %5 |

Vc 216 | 216 | 195 | 195 | 173 | 252 | 252 | 227 | 227 | 227 | 252 | 252 | 252 | 227 | 227 | 257 | 252 252 | 252
fz 0.026 | 0026 | 0.023 | 0.023 | 0.021 | 0.032 | 0032 | 0.029 | 0.029 | 0.029 | 0.036 0.036 | 0.036 | 0.032 | 0.032 | 0.047 0054 | 0.064 0074 | 0.085
53| RPM | 1721217212 1 15491 | 15491 | 13770 | 16065 | 16065 | 14459 | 14459 | 14459 | 13388 | 13388 | 13388 | 12049 12049 10245 8033 & 6830 @ 5020 | 4016
FEED | 895 | 895 | 713 | 713 | 578 | 1028 | 1028 = 839 | 839 | 839 | 964 @ 964 964 | 771 | 771 | 963 | 868 | 874 | 743 | 683
Ap 0.180 | 0.180 | 0.160 | 0.140 | 0.140 | 0.250 | 0.225 | 0.200 | 0.200 | 0.175 | 0.300 | 0.270 | 0.270 | 0.240 | 0.210 | 0400 0.500 | 0.600 @ 0.800 | 1.000
Ve 216 | 216 | 195 | 195 | 173 | 252 | 252 | 227 | 227 | 227 | 252 | 252 | 252 | 227 | 227 | 257 | 252 | 257 | 252 | 252
fz 0026 | 0026 0023 0023  0.021 0032 0032 0029 0029 0029 0.036 0.036 0036 0032 0032 0047 0054 0.064 0074 0085
RPM | 17212 17212 | 15491 | 15491 | 13770 16065 | 16065 | 14459 | 14459 | 14459 | 13388 | 13388 | 13388 | 12049 | 12049 | 10245 8033 | 6830 | 5020 | 4016
FEED | 895 895 | 713 | 713 | 578 1028 | 1028 = 839 | 839 | 839 | 964 964 = 964 | 771 | 771 | 963 | 868 | 874 | 743 | 683
Ap 0.180 | 0.180 | 0.160 | 0.140 | 0.140 | 0.250 | 0.225 | 0.200 | 0.200 | 0.175 | 0.300 | 0.270 | 0.270 | 0.240 | 0.210 | 0.400 0.500 | 0.600 K 0.800 | 1.000
Vc 216 | 216 | 195 | 195 | 173 | 252 | 252 | 227 | 227 | 227 | 252 | 252 | 252 | 227 | 227 | 257 | 252 | 257 | 252 | 252
fz 0.026 | 0026 | 0.023 | 0.023 | 0.021 | 0.032 | 0.032 | 0.029 | 0.029 | 0.029 | 0.036  0.036  0.036 | 0.032 | 0.032 | 0.047 0054 | 0.064 0074 | 0.085
RPM | 17212 17212 | 15491 | 15491 | 13770 16065 | 16065 | 14459 | 14459 | 14459 | 13388 | 13388 | 13388 | 12049 | 12049 | 10245 8033 | 6830 | 5020 | 4016
FEED | 895 | 895 | 713 | 713 | 578 | 1028 | 1028 = 839 | 839 | 839 | 964 @ 964 | 964 | 771 | 771 | 963 | 868 | 874 | 743 | 683
Ap 0.180 | 0.180 | 0.160 | 0.140 | 0.140 | 0.250 | 0.225 | 0.200 | 0.200 | 0.175 | 0.300 | 0.270 | 0.270 | 0.240 | 0.210 | 0400 0.500 | 0.600 K 0.800 | 1.000
Ve 216 | 216 | 195 | 195 | 173 | 252 | 252 | 227 | 227 | 227 | 252 | 252 | 252 | 227 | 227 | 257 | 252 | 257 | 252 | 252
fz 0.026 | 0026 | 0.023 | 0.023 | 0.021 | 0.032 | 0032 | 0029 H 0.029 | 0.029 | 0.036 0.036 0.036 | 0.032 | 0.032 | 0.047 0054 | 0.064 0074 | 0.085
RPM | 17212 17212 | 15491 | 15491 | 13770 | 16065 | 16065 | 14459 | 14459 | 14459 | 13388 | 13388 | 13388 | 12049 | 12049 | 10245 8033 | 6830 | 5020 | 4016
FEED | 895 | 895 | 713 | 713 | 578 | 1028 | 1028 = 839 | 839 | 839 | 964 @ 964 = 964 | 771 | 771 | 963 | 868 | 874 | 743 | 683
Ap 0.180 | 0.180 | 0.160 | 0.140 | 0.140 | 0.250 | 0.225 | 0.200 | 0.200 | 0.175 | 0.300 K 0.270 | 0.270 | 0.240 | 0.210 | 0.400  0.500 | 0.600 | 0.800 | 1.000
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 | 0032 | 0.029 | 0.029 | 0029 | 0.037 A 0.037 | 0.037 | 0.033 | 0.033 | 0.046 A 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 | 0213 | 0.191 | 0.170 | 0.170 | 0.149 | 0.255 | 0.230 | 0.230 | 0.204 | 0.179 | 0.340 0425 | 0.510 A 0.680 | 0.850
Vc 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 | 0022 | 0.032 | 0032 0029  0.029 0029 | 0037 0.037 | 0037 | 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 | 0213 | 0.191 | 0.170 | 0.170 | 0.149 | 0.255 | 0.230 | 0.230 | 0.204 | 0.179 | 0.340 0425 | 0.510 K 0.680 | 0.850

I
I
Ve M3 | 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  0.035 | 0035 | 0.032 | 0.032 | 0043 | 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 | 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 A 0.680 | 0.850
s 93 93 83 83 74 103 | 103 93 93 93 103 | 103 | 103 93 93 103 | 103 | 103 | 103 | 103

fz 0.019 | 0019 | 0.017 | 0017 | 0015 | 0.022 | 0.022 | 0.020 K 0.020 | 0.020 | 0.026 K 0.026 | 0.026 | 0.023 | 0.023 | 0032  0.038 | 0.045 | 0.053 | 0.061
RPM | 7377 | 7377 | 6639 | 6639 | 5902 @ 6557 | 6557 | 5901 | 5901 | 5901 | 5464 @ 5464 @ 5464 | 4918 | 4918 | 4098 3278 | 2733 | 2049 | 1640
FEED | 280 | 280 | 226 | 226 177 | 289 | 289 | 236 | 236 | 236 | 284 | 284 284 226 | 226 & 262 | 249 | 246 217 | 200
Ap 0.144 | 0.144 | 0.128 | 0.112 | 0.112 | 0.200 | 0.180 | 0.160 | 0.160 | 0.140 | 0.240 | 0.216 | 0.216 | 0.192 | 0.168 | 0.320 0.400 | 0.480 K 0.640 | 0.800
\'d 72 72 65 65 58 82 82 74 74 74 82 82 82 74 74 82 82 82 82 82

fz 0.015 | 0015 | 0.014 | 0014 | 0012 | 0.018 | 0018 | 0016 | 0.016 | 0016 | 0.021 K 0.021 | 0.021 | 0.019 | 0.019 | 0.026  0.030 | 0.037 | 0.042 | 0.048
RPM | 5737 | 5737 | 5163 | 5163 4590 | 5246 | 5246 | 4721 | 4721 | 4721 | 4371 | 4371 | 4371 3934 | 3934 | 3278 | 2622 | 2186 | 1640 | 1311
FEED | 172 | 172 | 145 | 145 | 110 | 189 | 189 | 151 | 151 | 151 | 184 | 184 | 184 | 149 | 149 | 170 | 157 | 162 | 138 | 126
Ap 0.144 | 0.144 | 0128 | 0.112 | 0.112 | 0.200 | 0.180 | 0.160 | 0.160 | 0.140 | 0.240 | 0.216 | 0.216 | 0.192 | 0.168 | 0.320  0.400 | 0.480 A 0.640 | 0.800
Ve 62 62 56 56 49 72 72 65 65 65 72 72 72 65 65 72 72 72 72 72

fz 0012 | 0012 | 0.011 | 0011 | 0010 | 0.015 | 0015 0013 | 0.013 | 0013 | 0.018 A 0.018 | 0.018 | 0.016 | 0.016 | 0.021  0.026 | 0.030 | 0.034 | 0.039
RPM | 4918 | 4918 | 4426 | 4426 3934 | 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 | 0.117 | 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 K 0.520 | 0.650
Vc 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 | 0024 | 0.022 | 0.032 | 0032 | 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 K 0.680 | 0.850
Ve M3 | 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 0027 | 0.027 | 0027 | 0.035 0.035 0035 | 0.032 | 0.032 | 0043 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 | 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 A 0.680 | 0.850
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=1
RECOMMENDED CUTTING CONDITIONS -EH IR
ApI
HPK20, HPK SERIES A

4 FLUTE - SIDE CUTTING Ve=mmn fz= ot

RPM =rev./min. FEED = mm/min.

) A R A AR R R R

Ve 155 176 196 | 206 @ 216 | 217 | 211 216 | 252 | 252 | 258 | 252 | 258 | 252 | 252
Non-alloy 003D 08D fz 0.008 | 0009 | 0010 | 0012 | 0.013 | 0.016 | 0020 | 0027 | 0032 | 0037 | 0.048 | 0.056 | 0.066 | 0.077 | 0.083
steel ’ RPM | 49178 | 46556 | 41612 | 36462 | 34426 27604 | 22404 | 17212 | 16065 | 13388 | 10245 | 8033 | 6830 | 5020 | 4016
FEED | 1574 | 1602 | 1682 | 1730 | 1790 | 1792 1792 | 1859 | 2056 | 1982 | 1967 | 1799 | 1804 | 1546 | 1333

Ve 155 176 196 | 206 | 216 | 217 | 211 216 | 252 | 252 | 258 | 252 | 258 | 252 | 252
003D 08D fz 0.008 | 0.009 | 0010 | 0012 | 0.013 | 0.016 | 0.020 | 0027 | 0032 0037 | 0048 | 0.056 | 0.066 | 0.077 | 0.083

RPM | 49178 | 46556 | 41612 | 36462 | 34426 27604 | 22404 | 17212 | 16065 | 13388 | 10245 | 8033 | 6830 | 5020 | 4016
Low alloy FEED | 1574 | 1602 | 1682 | 1730 1790 | 1792 1792 & 1859 | 2056 @ 1982 | 1967 | 1799 | 1804 | 1546 | 1333
Ve 155 176 196 | 206 | 216 | 217 | 211 216 | 252 | 252 | 258 | 252 | 258 | 252 | 252
fz 0.008 | 0009 | 0010 | 0012 | 0.013 | 0.016 | 0.020 | 0027 | 0032 | 0037 | 0048 | 0.056 | 0.066 | 0.077 | 0.083
RPM | 49178 | 46556 | 41612 | 36462 34426 | 27604 22404 17212 | 16065 13388 | 10245 | 8033 | 6830 | 5020 | 4016
FEED | 1574 | 1602 | 1682 | 1730 A 1790 | 1792 1792 & 1859 | 2056 & 1982 | 1967 | 1799 | 1804 | 1546 | 1333
\'¢ 155 176 196 | 206 | 216 | 217 | 211 216 | 252 | 252 | 258 | 252 | 258 | 252 | 252
fz 0.008 | 0.009 | 0010 | 0012 | 0.013 | 0.016 | 0.020 | 0027 | 0032 | 0037 | 0048 | 0.056 | 0.066 | 0.077 | 0.083
RPM | 49178 | 46556 | 41612 | 36462 34426 | 27604 22404 17212 | 16065 13383 10245 | 8033 | 6830 | 5020 | 4016
FEED | 1574 | 1602 | 1682 | 1730 1790 | 1792 1792 & 1859 | 2056 @ 1982 | 1967 | 1799 | 1804 | 1546 | 1333
Vc 124 139 154 165 170 170 170 170 | 201 201 201 201 206 | 201 201
fz 0.007 | 0.008 | 0008 | 0010 | 0.012 A 0.015 | 0.018 | 0025 | 0030 | 0034 | 0043 | 0.051 | 0.060 | 0.071 | 0.078
RPM | 39343 36977 | 32754 | 29149 27049 | 21630 18032 13524 | 12786 10655 7992 | 6393 | 5464 | 3995 | 3197
FEED | 1102 | 1102 | 1102 | 1133 | 1299 | 1299 @ 1299 | 1352 | 1535 | 1449 | 1375 | 1304 | 1311 | 1135 | 997
Vc 124 139 154 165 170 170 170 170 | 201 201 201 201 206 | 201 201
fz 0.007 | 0008 0008 | 0010 | 0.012 A 0.015 | 0.018 | 0025 | 0030 | 0034 0043 | 0.051 | 0.060 | 0.071 0.078
RPM | 39343 | 36977 | 32754 | 29149 27049 | 21630 18032 13524 | 12786 10655 7992 | 6393 | 5464 | 3995 @ 3197
FEED | 1102 | 1102 | 1102 | 1133 1299 | 1299 @ 1299 | 1352 | 1535 | 1449 | 1375 | 1304 | 1311 | 1135 | 997
Vc 82 93 103 108 13 13 13 13 134 134 134 134 134 134 134
fz 0.007 | 0008 | 0009 | 0011 | 0.012 | 0.015 | 0.018 | 0025 | 0030 | 0034 | 0043 | 0.051 | 0.060 | 0.070  0.079
RPM | 26229 | 24720 | 21939 | 19055 18032 | 14420 12021 | 9017 | 8524 | 7104 | 5328 | 4262 | 3551 | 2664 | 2131
FEED | 734 | 773 | 799 | 824 | 865 | 865 | 865 | 901 | 1023 | 966 | 917 | 869 | 853 | 746 | 674
Vc 67 72 82 87 93 93 93 93 103 103 103 103 103 103 103
fz 0.005 | 0.006 A 0007 | 0.008 | 0009 0011 | 0014 | 0019 0023 0026 0033 0038 0045 0053 | 0059
RPM | 21311 | 19055 | 17407 | 15450 14754 | 11845 9835 | 7377 | 6557 5464 & 4098 | 3278 | 2733 | 2049 @ 1640
FEED | 426 | 443 | 479 | 494 | 531 541 551 560 | 604 | 569 | 541 499 | 492 | 435 | 387
Vc 52 56 62 67 72 72 72 72 82 82 82 82 82 82 82
fz 0.004 | 0.005 | 0.006 | 0.006 | 0007 0009 0011 | 0015 0018 0021 0026 0030 0036 0042 | 0048
RPM | 16392 | 14935 13184 | 11845 11475 | 9167 @ 7650 | 5737 | 5246 | 4371 | 3278 | 2622 | 2186 | 1640 | 1311
FEED | 263 | 268 | 294 | 299 | 321 329 | 337 | 344 | 378 @ 367 | 341 315 | 315 | 275 | 251
Ve 41 46 51 57 62 61 62 62 72 72 72 72 72 72 72
fz 0.004 | 0005 | 0.006 | 0.006 | 0.007 0008 0009 | 0013 | 0016 | 0018 0022 | 0.025 | 0.030 | 0.036 | 0.041
RPM | 13114 | 12257 | 10918 | 10094 = 9835 | 7828 | 6557 | 4918 | 4590 | 3825 | 2869 | 2295 | 1913 | 1435 | 1147
FEED | 210 | 227 | 242 | 252 | 275 | 255 | 236 | 255 | 294 | 275 | 252 | 230 | 230 | 207 188
Vc 124 139 154 165 170 170 170 170 | 201 201 201 201 206 | 201 201
fz 0.007 | 0.008 | 0.008 | 0010 | 0.012 A 0.015 | 0.018 | 0025 | 0030 | 0034 | 0043 | 0.051 | 0.060 | 0.071 | 0.078
RPM | 39343 | 36977 | 32754 | 29149 | 27049 | 21630 | 18032 | 13524 | 12786 | 10655 | 7992 | 6393 | 5464 | 3995 | 3197
FEED | 1102 | 1102 | 1102 | 1133 | 1299 | 1299 | 1299 | 1352 | 1535 | 1449 | 1375 | 1304 | 1311 | 1135 | 997
Ve 82 93 103 108 13 13 13 13 134 134 134 134 134 | 134 | 134
fz 0.007 | 0008 | 0.009 | 0011 | 0.012 | 0.015 | 0018 | 0025 | 0030 | 0034 0043 | 0.051 | 0.060 | 0.070 0.079
RPM | 26229 | 24720 | 21939 | 19055 | 18032 | 14420 | 12021 | 9017 | 8524 | 7104 | 5328 | 4262 | 3551 | 2664 | 2131
FEED | 734 | 773 | 799 | 824 865 | 85 | 865 | 901 | 1023 | 966 | 917 | 869 | 853 | 746 | 674

003D 0.8D

003D 0.8D

0.03D 0.8D

0.03D 0.8D

0.03D 0.8D

0.03D 0.8D

0.03D 0.8D

0.03D 0.8D

0.03D 0.8D

003D 0.8D
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. /G RECOMMENDED CUTTING CONDITIONS
ApI
| HPK23 senes N

6 FLUTE SQUARE - SIDE CUTTING Ve=mimn, 2= oot

RPM =rev./min. FEED = mm/min.

~ =
8 e T A I T T B R

Ve 124 124 124 124 124 124 124 124 124 124 124 124 124 129

Non-alloy 004D 15D fz 0.008 | 0013 | 0020 | 0027 | 0032 | 0039 A 0052 | 0063 0070 @ 0081 | 0090 | 0095 | 0.080 | 0.110
steel ’ ’ RPM | 39343 | 19672 | 13114 | 9835 @ 7868 | 6557 | 4918 | 3935 | 3278 | 2810 | 2459 | 2186 | 1967 & 1640
FEED | 1259 | 1023 | 1050 | 1062 | 1007 | 1535 | 1535 | 1487 | 1377 | 1366 | 1328 | 1661 | 1259 | 1443

Ve 124 124 124 124 124 124 124 124 124 124 124 124 124 129

fz 0.008 | 0013 | 0020 | 0.027 | 0032 | 0039 0052 | 0063 0070 0081 | 0090 | 0095 | 0.080 | 0.110

RPM | 39343 | 19672 | 13114 | 9835 @ 7868 | 6557 | 4918 | 3935 | 3278 | 2810 | 2459 | 2186 | 1967 @ 1640

Low alloy FEED | 1259 | 1023 | 1050 & 1062 | 1007 | 1535 | 1535 | 1487 | 1377 | 1366 | 1328 | 1661 | 1259 @ 1443
steel Ve 124 124 124 124 124 124 124 124 124 124 124 124 124 129
fz 0.008 | 0013 | 0020 | 0027 | 0032 | 0039 | 0052 | 0063 0070 0081 | 0090 | 0095 | 0.080 | 0.110

. 1.
004D >0 RPM | 39343 | 19672 | 13114 = 9835 | 7868 | 6557 | 4918 | 3935 | 3278 | 2810 | 2459 | 2186 | 1967 & 1640
FEED | 1259 | 1023 | 1050 & 1062 | 1007 | 1535 | 1535 | 1487 | 1377 | 1366 | 1328 | 1661 | 1259 @ 1443

004D 1.5D

\'¢ 124 124 124 124 124 124 124 124 124 124 124 124 124 129
fz 0.008 | 0013 | 0020 | 0027 | 0032 | 0039 0052 | 0063 0070 0081 | 0090 | 0095 | 0.080 | 0.110
RPM | 39343 | 19672 | 13114 = 9835 | 7868 | 6557 | 4918 | 3935 | 3278 | 2810 | 2459 | 2186 | 1967 @ 1640
FEED | 1259 | 1023 | 1050 & 1062 | 1007 | 1535 | 1535 | 1487 | 1377 | 1366 | 1328 | 1661 | 1259 @ 1443
Vc 98 98 98 98 98 98 98 98 98 98 98 98 103 98
fz 0.007 | 0012 | 0018 | 0025 | 0030 | 0035 | 0046 | 0055 0062 0070 | 0079 | 0080 | 0.091 | 0.09
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
Vc 98 98 98 98 98 98 98 98 98 98 98 98 103 98
fz 0.007 | 0012 | 0018 | 0025 0030 | 0035 0046 A 0055 | 0062 | 0070 | 0079 0080 | 0091 009
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
Vc 98 98 98 98 98 98 98 98 98 98 98 98 103 98
fz 0.007 | 0012 | 0018 | 0025 | 0030 | 0035 0046 A 0055 | 0062 | 0070 | 0079 = 0080 | 0091  0.09
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
Vc 70 70 70 70 70 70 70 70 70 70 70 70 75 75
fz 0.007 | 0012 | 0018 | 0025 0030 | 0031 0042 0050 | 0056 | 0.066 | 0072 0073 | 0069 0087
RPM | 22282 | 11141 | 7427 | 5570 | 4456 | 3714 | 2785 | 2228 | 1857 | 1592 | 1393 | 1238 | 1194 | 955
FEED | 624 535 535 557 535 691 702 668 624 630 602 723 659 665
Vc 70 70 70 70 70 70 70 70 70 70 70 70 75 75
fz 0.007 | 0012 | 0018 | 0025 | 0030 | 0031 0042 @ 0050 | 0056 | 0.066 | 0072 @ 0073 | 0069 0087
RPM | 22282 | 11141 | 7427 | 5570 | 4456 | 3714 | 2785 | 2228 | 1857 | 1592 | 1393 | 1238 | 1194 | 955
FEED | 624 535 535 557 535 691 702 668 624 630 602 723 659 665
Vc 50 50 50 50 50 50 50 50 50 45 50 50 45 50
fz 0.005 | 0009 | 0014 | 0019 | 0023 | 0028 0037 | 0045 0050 0051 | 0064 | 0066 | 0071 | 0.079
RPM | 15915 | 7958 | 5305 | 3979 | 3183 | 2653 | 1989 & 1592 & 1326 | 1023 | 995 884 716 637
FEED | 318 286 297 302 293 446 442 430 398 313 382 467 407 403
Vc 98 98 98 98 98 98 98 98 98 98 98 98 103 98
fz 0.007 | 0012 | 0018 | 0025 | 0030 | 0035 | 0046 | 0055 0062 0070 | 0079 | 0080 | 0.091 | 0.09
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
Ve 98 98 98 98 98 98 98 98 98 98 98 98 103 98
fz 0.007 | 0012 | 0018 | 0025 | 0030 | 0035 0046 | 0055 0062 0070 | 0079 | 0080 | 0.091 | 0.09
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

004D 1.5D

004D 15D

004D 15D

004D 15D

004D 15D

004D 15D

004D 15D

004D 1.5D

004D 15D
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RECOMMENDED CUTTING CONDITIONS -EH IR

P23 e gl N

6 FLUTE SQUARE LONG - SIDE CUTTING Ve-mimn, 2= mmuth

RPM =rev./min. FEED = mm/min.

Vol | eteral -
[ | oesabion [ e T g |t ll--n-nnnnn-

Ve
Non-alloy oo 500 0.008 0.013 0.020 0.027 0.032 0.040 o.oso 0.060 0.070 0.075 0.081 0.085 0.086 0.089
steel " RPM | 19672 | 9835 @ 6557 4918 | 3935 | 3278 | 2459 | 1967 = 1640 | 1405 | 1230 1093 & 984 | 787
FEED | 629 = 512 | 524 | 531 | 504 | 787 | 737 709 689 | 632 | 597 | 743 | 677 | 560

Ve 62 62 62 62 62 62 62 62 62 62 62 62 62 62

001> 300 0008 | 0013 0020 0027 0032 0040 | 0050 0060 0070 | 0075 0081 @ 0085 | 0086  0.089

RPM | 19672 9835 | 6557 | 4918 | 3935 | 3278 | 2459 1967 1640 | 1405 & 1230 | 1093 | 984 | 787

Low alloy FEED = 629 = 512 | 524 | 531 | 504 | 787 | 737 709 689 | 632 | 597 | 743 | 677 | 560
steel Ve 62 62 62 62 62 62 62 62 62 62 62 62 62 62
001> 300 0008 | 0013 0020 0027 0032 0040 | 0050 0060 0070 | 0075 0081 @ 0085 | 0.086  0.089

RPM | 19672 9835 | 6557 | 4918 & 3935 | 3278 | 2459 1967 1640 | 1405 @ 1230 | 1093 | 984 | 787

FEED | 629 = 512 | 524 | 531 | 504 | 787 | 737 709 689 | 632 | 597 | 743 | 677 | 560

Ve 62 62 62 62 62 62 62 62 62 62 62 62 62 62

001> 300 0008 | 0013 0020 0027 0032 0040 | 0050 0060 0070 | 0075 0081 @ 0085 | 0086  0.089

High RPM | 19672 9835 | 6557 | 4918 & 3935 | 3278 | 2459 1967 1640 | 1405 & 1230 | 1093 | 984 | 787
alloyed FEED = 629 = 512 | 524 | 531 | 504 | 787 | 737 709 689 | 632 | 597 | 743 | 677 | 560
steel, and Ve 62 62 62 62 62 62 62 62 62 62 62 62 62 62
tool steel 0010 300 0007 | 0012 0018 | 0025 0030 0030 | 0040 0050 0061 | 0066 0071 & 0080 | 0.090 & 0.080
: “° RPM | 19672 | 9835 @ 6557 4918 | 3935 | 3278 | 2459 | 1967 @ 1640 | 1405 | 1230 1093 & 984 | 787

FEED | 551 = 472 | 472 | 492 | 472 | 590 | 590 = 590 600 | 556 @ 524 | 699 | 709 | 504

Ve 62 62 62 62 62 62 62 62 62 62 62 62 62 62

00 300 0007 | 0012 0018 | 0025 0030 0030 | 0040 0050 0061 | 0066 0071 @ 0080 | 0090 & 0.080

RPM | 19672 9835 | 6557 | 4918 @ 3935 | 3278 | 2459 1967 1640 | 1405 @ 1230 | 1093 | 984 | 787

FEED = 551 = 472 | 472 | 492 | 472 | 590 | 590 = 590 600 | 556 | 524 | 699 | 709 | 504

Ve 62 62 62 62 62 62 62 62 62 62 62 62 62 62

0o 300 0007 | 0012 0018 | 0025 | 0030 0030 | 0040 0050 0061 | 0066 0071 & 0080 | 0090 | 0.080

RPM | 19672 9835 | 6557 | 4918 @ 3935 | 3278 | 2459 1967 1640 | 1405 @ 1230 | 1093 | 984 | 787

FEED | 551 = 472 | 472 | 492 | 472 | 590 | 590 = 590 600 | 556 @ 524 | 699 | 709 | 504

Ve 51 52 51 51 51 52 51 52 51 52 52 52 52 52

0o 300 0007 | 0012 0018 0025 | 0030 0030 | 0040 0050 0060 0066 0071 | 0081 | 0091 | 0.081

RPM | 16392 8197 | 5464 | 4098 @ 3278 | 2733 | 2049 1640 1366 | 1171 | 1025 & 911 | 820 | 656

FEED = 459 = 393 | 393 | 410 @ 393 | 492 | 491 = 492 | 491 | 464 | 437 | 590 | 596 = 425

Ve 51 52 51 51 51 52 51 52 51 52 52 52 52 52

oo 300 0007 | 0012 0018 0025 | 0030 0030 | 0040 0050 0060 | 0066 0071 | 0081 | 0091 | 0.081

RPM | 16392 8197 | 5464 | 4098 @ 3278 | 2733 | 2049 1640 1366 | 1171 1025 & 911 | 820 | 656

FEED = 459 = 393 | 393 | 410 @ 393 | 492 | 491 = 492 | 491 | 464 | 437 | 590 | 596 = 425

Ve 62 62 62 62 62 62 62 62 62 62 62 62 62 62

000 300 0007 | 0012 0018 | 0025 | 0030 0030 | 0040 0050 0061 | 0066 0071 & 0080 | 0090 | 0.080

RPM | 19672 9835 | 6557 | 4918 3935 | 3278 | 2459 = 1967 & 1640 & 1405 @ 1230 | 1093 | 984 787

551 | 472 472 | 492 | 472 | 590 | 590 | 590 = 600 | 556 | 524 | 699 | 709 | 504

Ve 62 62 62 62 62 62 62 62 62 62 62 62 62 62

001> 300 0007 | 0012 0018 0025 0030 0030 | 0040 0050 0061 | 0066 0071 0080 | 0090 & 0.080

RPM | 19672 9835 | 6557 | 4918 & 3935 | 3278 | 2459 1967 1640 | 1405 & 1230 | 1093 | 984 | 787

551 | 472 | 472 492 | 472 | 590 | 590 | 590 = 600 | 556 | 524 | 699 | 709 | 504
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. /G RECOMMENDED CUTTING CONDITIONS
Ap:l:
| HPK22 senes ,

4 FLUTE CORNER RADIUS HIGH SPEED - SIDE CUTTING Veommin f2= ot

RPM =rev./min. FEED = mm/min.

~ .
o | o, e ————nnn

Ve 113 113 113 113 113
5 Non-alloy I fz 0.120 0.170 0.220 0.281 0330 0440 0.546 0659 0.869
steel : " RPM 13934 9835 8197 6557 6011 4508 3606 3006 2254
FEED 6689 6689 7213 7371 7934 7934 7876 7922 7835

Ve 88 923 103 103 113 113 113 113 113

—_ fz 0.120 0.170 0220 0.281 0330 0440 0.546 0659 0.869

RPM 13934 9835 8197 6557 6011 4508 3606 3006 2254

Low alloy FEED 6689 6689 7213 7371 7934 7934 7876 7922 7835
steel Ve 88 23 103 103 113 113 113 113 113
I ol fz 0.120 0.170 0220 0.281 0330 0440 0.546 0659 0.869
RPM 13934 9835 8197 6557 6011 4508 3606 3006 2254

FEED 6689 6689 7213 7371 7934 7934 7876 7922 7835

Ve 88 923 103 103 113 113 113 113 113

ol fz 0.120 0.170 0220 0.281 0330 0440 0.546 0659 0.869

High RPM 13934 9835 8197 6557 6011 4508 3606 3006 2254
alloyed FEED 6689 6689 7213 7371 7934 7934 7876 7922 7835
steel, and Ve 62 67 72 77 77 77 77 77 82
112 tool steel T fz 0.099 0.150 0.200 0.250 0.299 0402 0,500 0598 0.790
: : " RPM 9835 7104 5737 4918 4098 3074 2459 2049 1640
FEED 3895 4262 4590 4918 4902 4943 4918 4902 5180

Ve 62 67 72 77 77 77 77 77 82

e | fz 0.099 0.150 0200 0250 0299 0402 0500 0598 0790

RPM 9835 7104 5737 4918 4098 3074 2459 2049 1640

FEED 3895 4262 4590 4918 4902 4943 4918 4902 5180

Ve 36 46 51 57 57 57 57 57 57

. fz 0.100 0.151 0.200 0235 0302 0398 0500 0603 0795

RPM 5737 4918 4098 3606 3006 2254 1804 1503 1127

FEED 2295 2971 3278 3390 3631 3589 3606 3625 3584

Ve 21 26 31 36 36 36 36 36 36

. fz 0078 0.101 0.132 0.182 0250 0330 0420 0500 0661

RPM 3278 2733 2459 2295 1913 1435 1147 956 717

FEED 1023 1104 1299 1671 1913 1893 1928 1913 1896

Ve 15 21 21 26 26 26 26 26 26

e fz 0.063 0.080 0.100 0.117 0.147 0.200 0250 0.299 0398

RPM 2459 2186 1640 1640 1366 1025 820 683 512

FEED 620 699 656 767 803 820 820 817 816

Ve 62 67 72 77 77 77 77 77 82

. fz 0.099 0.150 0.200 0250 0299 0402 0500 0598 0.790

RPM 9835 7104 5737 4918 4098 3074 2459 2049 1640

FEED 3895 4262 4590 4918 4902 4943 4918 4902 5180

Ve 36 46 51 57 57 57 57 57 57

- fz 0.100 0.151 0.200 0235 0302 0398 0500 0603 0.795

RPM 5737 4918 4098 3606 3006 2254 1804 1503 1127

FEED 2295 2971 3278 3390 3631 3589 3606 3625 3584
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RECOMMENDED CUTTING CONDITIONS -EH IR

P2z e ol

4 FLUTE CORNER RADIUS NOMAL SPEED - SIDE CUTTING Veommin f2= ot

RPM =rev./min. FEED = mm/min.

vor | atera Paa
0 |53 | Destbton [ pe T pp | e ----n“““

Ve 21
Nonalloy ou0 i 0.129 0182 0.257 0.300 0.343 0.463 0.578 0.701 0‘925
steel : " RPM | 29507 22404 17622 15410 13934 10245 8197 6830 5123
FEED 15225 16310 18116 18492 19118 18975 18950 19153 18954

Ve 185 21 21 242 263 257 258 257 258

03 om 0129 0182 0257 0.300 0343 0463 0578 0701 0925

RPM | 29507 22404 17622 15410 13934 10245 8197 6830 5123

Low alloy FEED 15225 16310 18116 18492 19118 18975 18950 19153 18954
steel Ve 185 21 21 242 263 257 258 257 258
03 om 0129 0182 0257 0.300 0343 0463 0578 0701 0925

RPM 29507 22404 17622 15410 13934 10245 8197 6830 5123

FEED 15225 16310 18116 18492 19118 18975 18950 19153 18954

Ve 185 21 21 242 263 257 258 257 258

03 om 0.129 0182 0257 0.300 0343 0463 0578 0701 0925

High RPM | 29507 22404 17622 15410 13934 10245 8197 6830 5123
alloyed FEED 15225 16310 18116 18492 19118 18975 18950 19153 18954
steel,and Ve 144 165 170 180 206 206 206 206 201
tool steel 030 omr 2 0.111 0.147 0231 0284 0329 0438 0.547 0660 0897
: “ORPM | 22950 17486 13524 11475 10928 8197 6557 5464 3995

FEED 10190 10281 1249 13036 14382 14360 14347 14426 14337

Ve 144 165 170 180 206 206 206 206 201

030 om 0111 0147 0231 0284 0329 0438 0547 0660 0897

RPM | 22950 17486 13524 11475 10928 8197 6557 5464 3995

FEED 10190 10281 1249 13036 14382 14360 14347 14426 14337

Ve 98 206 144 160 175 175 175 175 170

03> om 0131 0.160 0.209 0.250 0306 0404 0.509 0611 0833

RPM 15574 21858 11475 10164 9290 6967 5573 4644 3381

FEED 8161 13988 9593 10164 11370 11259 11348 11352 11266

Ve 72 93 103 113 124 124 124 124 124

030 ook 0101 0121 0172 0214 0.250 0.349 0447 0547 0729

RPM 11475 9835 8197 7213 6557 4918 3935 3278 2459

FEED = 4636 4761 5639 6174 6557 6865 7035 7174 7170

Ve 57 67 72 77 88 88 88 88 88

030 ook 0070 0,091 0129 0158 0.200 0301 0352 0400 0500

RPM 9017 7104 5737 4918 4644 3483 2787 2323 1742

FEED = 2525 2585 2960 3109 3716 4194 3924 3716 3483

Ve 144 165 170 180 206 206 206 206 201

03> o 7 0111 0.147 0231 0.284 0329 0438 0.547 0660 0897

RPM 22950 17486 13524 11475 10928 8197 6557 5464 3995

FEED = 10190 10281 1249 13036 14382 14360 14347 14426 14337

Ve 98 206 144 160 175 175 175 175 170

03 om 0131 0.160 0.209 0.250 0306 0404 0.509 0611 0833

RPM 15574 21858 11475 10164 9290 6967 5573 4644 3381

FEED 8161 13988 9593 10164 11370 11259 11348 11352 11266
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