HF UNI - Variable Helix and unequal pitch - 45° chamfer

OSAWA

CARBIDE

END-MILLS

HF VH/UP

370

HF840

cylindrical shank, 45° chamfer

P

24 UP

0SAWA MG <40
NORM HRC

VH 36°/39° C45°

C45°
Lk x| * *
% 1stchoice ¥ suitable /C45°
o o E————
SLOTTING | |SIDEMILLING| | HELICAL RAMPING | | VERTICAL | | DRILLING | |TROCHOIDAL ‘ L ‘4— | —»‘
=

D D Tol. C45° C45° Tol. d(h6) 1 11 L z EDP No. Stock
3 0/-0.020 0.10 +/-0.020 6 9 57 4 HF840030 [ ]
4 0/-0.020 0.10 +/-0.020 6 1 57 4 HF840040 [
5 0/-0.020 0.10 +/-0.020 6 13 57 4 HF840050 o
6 0/-0.020 0.10 +/-0.020 6 13 57 4 HF840060 [
8 0/-0.020 0.20 +/-0.020 8 20 64 4 HF840080 [ ]
10 0/-0.020 0.20 +/-0.020 10 22 72 4 HF840100 )
12 0/-0.020 0.20 +/-0.020 12 26 83 4 HF840120 o
14 0/-0.020 0.30 +/-0.020 14 26 83 4 HF840140 [
16 0/-0.020 0.30 +/-0.020 16 32 92 4 HF840160 o
18 0/-0.020 0.30 +/-0.020 18 32 92 4 HF840180 [
20 0/-0.020 0.40 +/-0.020 20 38 104 4 HF840200 °

@ stock standard O non-standard stock  V stock exhaustion



HF UNI - Variable Helix and unequal pitch - 45° chamfer OSAWA

CUTTING PARAMETERS

Material Group
SR BEREER RBE«RRE B-«-EECE EBEBA
Hardness/Rm <700 N/mm? 600+1000 N/mm? <35 HRC <40 HRC
ap x ae DxD DxD 0.5D xD 0.5DxD
Vc (m/min) 130+150 70+90 50+70 30+50
D f2 f2 f2 f2
(mm) (mm/z) (mm/z) (mm/z) (mm/z)
3 0.014 0.013 0.011 0.010
4 0.019 0.017 0.014 0.013
5 0.023 0.021 0.017 0.016
6 0.027 0.024 0.020 0.019
8 0.035 0.032 0.026 0.025
10 0.042 0.038 0.032 0.029
12 0.048 0.043 0.036 0.034
14 0.054 0.049 0.041 0.038
16 0.060 0.054 0.045 0.042
18 0.066 0.059 0.050 0.046
20 0.073 0.066 0.055 0.051
ap x ae <D5 | 0.5DxD | 0.5DxD | 0.25D x D | 0.25Dx D |
Material Group
o BERER BE«RBR B~--HECEA EBBA
Hardness/Rm <700 N/mm? 600+1000 N/mm? <35HRC <40 HRC
ap x ae 1.5D x 0.5D 1.5D x 0.5D 1.2D x 0.3D 1.2D x 0.3D
Vc (m/min) 160+180 100+120 7090 40:60
D f2 fz f2 f2
(mm) (mm/z) (mm/z) (mm/z) (mm/z)
3 0.017 0.015 0.013 0.018
4 0.022 0.020 0.018 0.024
5 0.028 0.025 0.022 0.030
6 0.032 0.029 0.026 0.036
8 0.042 0.038 0.034 0.046
10 0.050 0.045 0.040 0.055
12 0.058 0.052 0.046 0.063
14 0.065 0.058 0.052 0.071 CARBIDE
16 0.072 0.065 0.058 0.079 END-MILLS
18 0.079 0.071 0.063 0.087
20 0.088 0.079 0.070 0.096
ap x ae <D5 | 1.5D x 0.25D | 1.5D x 0.25D | 1.2Dx0.1D | 1.2Dx0.1D | HEVHIUP
Material Group
nE BEER BRE«ERE B~-«=QEE BEE
Hardness/Rm <700 N/mm? 600+1000 N/mm? <35 HRC <40 HRC
o° x ae 5° x 0.4D 4°x0.4D 3°x 0.4D 3°x 0.4D
Vc (m/min) 130:150 80+100 60+80 30+50
D fz fz f2 f2
(mm) (mm/z) (mm/z) (mm/z) (mm/z)
3 0.010 0.010 0.008 0.008
) 4 0.013 0.013 0.011 0.010
5 0.017 0.016 0.014 0.013
6 0.020 0.018 0.016 0.015
8 0.025 0.024 0.021 0.020
10 0.031 0.029 0.025 0.024
12 0.035 0.033 0.029 0.027
14 0.039 0.037 0.032 0.030
16 0.044 0.041 0.036 0.034
18 0.048 0.045 0.040 0.037
20 0.053 0.050 0.044 0.041
a° x ae <D5 2°x0.4D 2°x0.4D 1°x 0.4D 1°x 0.4D \

PARAMETERS SUGGESTED WITH HIGH POWER MILLING CHUCK AND STABLE MACHINING CONDITION
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HF UNI - Variable Helix and unequal pitch - 45° chamfer

OSAWA

CUTTING PARAMETERS

CARBIDE

END-MILLS

HF VH/UP

Material Group
150 513 EEER BEvRR B~-~RCE BEA
Hardness/Rm <700 N/mm? 600+1000 N/mm? <35HRC <40 HRC
o° x ae 15°xD 10°xD 5°xD 5°xD
Ve (m/min) 130+150 80+100 60+80 30+50
D fz fz fz fz
(mm) (mm/z) (mm/z) (mm/z) (mm/z)
RAMPING 6 0.022 0.020 0.019 0.026
8 0.028 0.026 0.024 0.034
10 0.034 0.031 0.029 0.040
12 0.038 0.035 0.034 0.046
14 0.043 0.040 0.038 0.052
16 0.048 0.044 0.042 0.058
18 0.053 0.048 0.046 0.063
20 0.058 0.054 0.051 0.070
Material Group
150 513 EEERE BE«QER B~w-wREE BBA
Hardness/Rm <700 N/mm? 600+1000 N/mm? <35HRC <40 HRC
ap x ae D x0.4D D x0.4D D x 0.25D D x 0.25D
Vc (m/min) 130+150 80+100 60+80 30+50
D fz fz fz fz
(mm) (mm/z) (mm/z) (mm/z) (mm/z)
VERTICAL 6 0.027 0.024 0.020 0.019
8 0.035 0.032 0.026 0.025
10 0.042 0.038 0.032 0.029
12 0.048 0.043 0.036 0.034
14 0.054 0.049 0.041 0.038
16 0.060 0.054 0.045 0.042
18 0.066 0.059 0.050 0.046
20 0.073 0.066 0.055 0.051

Material Group

B <

R« EE

& e v [ BB

1ISO 513
Hardness/Rm <700 N/mm? 600+1000 N/mm? <35HRC <40 HRC
ap x ae DxD DxD 0.5DxD 0.5DxD
Ve (m/min) 100+120 60+80 45+65 20+40
D fz fz fz fz
(mm) (mm/z) (mm/z) (mm/z) (mm/z)
@ 3 0.007 0.006 0.006 0.008
— 4 0.009 0.008 0.007 0.010
5 0.012 0.010 0.009 0.013
6 0.014 0.012 0.011 0.015
8 0.018 0.016 0.014 0.019
10 0.021 0.019 0.017 0.023
12 0.024 0.022 0.019 0.026
14 0.027 0.024 0.022 0.030
16 0.030 0.027 0.024 0.033
18 0.033 0.030 0.026 0.036
20 0.037 0.033 0.029 0.040
ap x ae <D5 0.5DxD 0.5DxD 0.25D x D 0.25D x D
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PARAMETERS SUGGESTED WITH HIGH POWER MILLING CHUCK AND STABLE MACHINING CONDITION




HF UNI - Variable Helix and unequal pitch - 45° chamfer OSAWA

CUTTING PARAMETERS

Material Group
150 513 EEER BEvRR B~-~RCE BEA
Hardness/Rm <700 N/mm? 600+1000 N/mm? <35 HRC <40 HRC
ap x ae 2D x 0.2D 2D x 0.1D 1.5D x0.1D 1.5D x0.1D
Ve (m/min) 190+230 130+150 100+120 50+70
D fz fz fz fz

(mm) (mm/z) (mm/z) (mm/z) (mm/z)

3 0.035 0.032 0.028 0.039

= 4 0.046 0.042 0.037 0.051
5 0.058 0.052 0.046 0.063

6 0.068 0.061 0.054 0.074

8 0.088 0.079 0.070 0.096

10 0.105 0.095 0.084 0.116

12 0.120 0.108 0.096 0.132

14 0.135 0.122 0.108 0.149

16 0.150 0.135 0.120 0.165

18 0.165 0.149 0.132 0.182

20 0.183 0.164 0.146 0.201

ap x ae <D5 1.5Dx0.1D 1.5Dx0.1D
NOTES:

Down milling CNC programming is required.

‘ae” value max 0.2xD - “T" value max 0.1xD.

The use of end mill with diameter 30-40% smaller than the width of the slot is recommended.

The cutting conditions are based on CNC programming with medium dynamic speed.

With lower CNC dynamic speed, use the same cutting conditions or reduce the cutting speed Vc.

With higher CNC dynamic speed, reduce the “T" value by approximately -30 -50% and apply the maximum available cutting speed Vc.

R1 Cutter radius

R2 Half of slot width

T Programming width of cut
ae Actual width of cut

R2
R1

Y

T—}XH)

CARBIDE

END-MILLS

=1

HF VH/UP

PARAMETERS SUGGESTED WITH HIGH POWER MILLING CHUCK AND STABLE MACHINING CONDITION
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HF UNI - Variable Helix and unequal pitch - 45° chamfer

OSAWA

CARBIDE

END-MILLS

HF VH/UP

HF440

OSAWA || MG ‘ <40
NORM \ﬁ HRC
. . VH 36°/39° C45° 4 P
cylindrical shank and reduced neck, 45° chamfer
c45°
Lk x| * *
di<D o
* st choice  ¥¢ suitable 1 45
Y E— ~—=(©
150 @ d(héil s&§ P
[— | —>
SLOTTING | |SIDEMILLING| | HELICAL | | RAMPING | | VERTICAL | | DRILLING | | TROCHOIDAL L<7 |——>
‘ ;
D D Tol. ca5° | c45°Tol. | d(hé) I I d1 L z EDP No. Stock
3 0/-0.030 0.10 +/-0.020 6 9 15 2.80 57 4 HF440030 °
4 0/-0.030 0.10 +/-0.020 6 11 18 3.80 57 4 HF440040 )
5 0/-0.030 0.10 +/-0.020 6 13 19 4.80 57 4 HF440050 °
6 0/-0.030 0.10 +/-0.020 6 13 20 5.80 57 4 HF440060 °
8 0/-0.030 0.20 +/-0.020 8 20 26 7.80 64 4 HF440080 °
10 0/-0.030 0.20 +/-0.020 10 22 30 9.80 72 4 HF440100 °
12 0/-0.030 0.20 +/-0.020 12 26 36 11.80 83 4 HF440120 °
14 0/-0.030 0.20 +/-0.020 14 26 36 13.70 83 4 HF440140 °
16 0/-0.030 0.30 +/-0.020 16 32 42 15.70 92 4 HF440160 °
20 0/-0.030 0.40 +/-0.020 20 38 50 19.70 104 4 HF440200 °
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@ stock standard O non-standard stock ~ V stock exhaustion




HF UNI - Variable Helix and unequal pitch - 45° chamfer

OSAWA

CUTTING PARAMETERS

Material Group
150 513 EEER BEvRR B~-~RCE BEA
Hardness/Rm <700 N/mm? 600+1000 N/mm? <35HRC <40 HRC
ap x ae DxD DxD 0.5D xD 0.5DxD
Vc (m/min) 110+130 70+90 50+70 30+50
D fz fz fz fz
(mm) (mm/z) (mm/z) (mm/z) (mm/z)
3 0.013 0.011 0.009 0.009
SLOTTING 4 0.017 0.015 0.012 0.012
5 0.021 0.019 0.016 0.014
6 0.024 0.022 0.018 0.017
8 0.032 0.028 0.024 0.022
10 0.038 0.034 0.028 0.026
12 0.043 0.039 0.032 0.030
14 0.049 0.044 0.036 0.034
16 0.054 0.049 0.041 0.038
20 0.066 0.059 0.049 0.046
ap x ae <D5 0.5DxD 0.5DxD 0.25D xD 0.25D xD
Material Group
150 513 EEER BEREwQRQ
Hardness/Rm <700 N/mm? 600+1000 N/mm?
ap x ae 1.5DxD 1.5DxD
Vc (m/min) 85+105 55+75
D fz fz
(mm) (mm/z) (mm/z)
8 0.025 0.023
10 0.030 0.027
12 0.035 0.031
14 0.039 0.035
16 0.043 0.039
20 0.053 0.047
Material Group
e EEERN BE«QER B~w-QREE BBA
Hardness/Rm <700 N/mm? 600+1000 N/mm? <35HRC <40 HRC
ap x ae 1.5D x 0.5D 1.5D x 0.5D 1.2D x 0.3D 1.2D x 0.3D
Vc (m/min) 130+150 90+110 60+80 40+60
D fz fz fz fz
(mm) (mm/z) (mm/z) (mm/z) (mm/z)
3 0.015 0.014 0.012 0.017
SIDE MILLING 4 0.020 0.018 0.016 0.022
5 0.025 0.022 0.020 0.027
6 0.029 0.026 0.023 0.032
8 0.038 0.034 0.030 0.042
10 0.045 0.041 0.036 0.050
12 0.052 0.047 0.041 0.057
14 0.058 0.052 0.047 0.064
16 0.065 0.058 0.052 0.071
20 0.079 0.071 0.063 0.087
ap x ae <D5 1.5D x 0.25D 1.5D x 0.25D 1.2Dx0.1D 1.2Dx 0.1D

PARAMETERS SUGGESTED WITH HIGH POWER MILLING CHUCK AND STABLE MACHINING CONDITION

CARBIDE

END-MILLS

HF VH/UP
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HF UNI - Variable Helix and unequal pitch - 45° chamfer

OSAWA

CUTTING PARAMETERS

CARBIDE

END-MILLS

HF VH/UP

Material Group
et EEER RBREvQER B~-wQEE CBEEA
Hardness/Rm <700 N/mm? 600+1000 N/mm? <35 HRC <40 HRC
a® x ae 5°x 0.4D 5°x 0.4D 3°x0.4D 3°x0.4D
Ve (m/min) 110130 70:90 50:70 30+50
D fz fz fz fz
(mm) (mm/z) (mm/z) (mm/z) (mm/z)
@ 3 0.009 0.009 0.008 0.007
HELICAL 4 0.012 0.011 0.010 0.009
5 0.015 0.014 0.012 0.012
6 0.018 0.016 0.015 0.014
8 0.023 0.021 0.019 0.018
10 0.028 0.026 0.023 0.021
12 0.031 0.029 0.026 0.024
14 0.035 0.033 0.029 0.027
16 0.039 0.037 0.032 0.030
20 0.048 0.045 0.039 0.037
a® x ae <D5 2°x0.4D 2°x0.4D | 1°x 0.4D | 1°x0.4D
Material Group
G EEER BREvQER B~-w=QEE EBEEA
Hardness/Rm <700 N/mm? 600+1000 N/mm? <35HRC <40 HRC
o x ae 15°xD 10°xD 5°xD 5°xD
Vc (m/min) 100120 60+80 45+65 30+40
D fz fz fz fz
(mm) (mm/z) (mm/z) (mm/z) (mm/z)
FANPING 6 0.019 0.018 0.017 0.023
8 0.025 0.023 0.022 0.030
10 0.030 0.028 0.026 0.036
12 0.034 0.032 0.030 0.042
14 0.039 0.036 0.034 0.047
16 0.043 0.040 0.038 0.052
20 0.052 0.048 0.046 0.063
Material Group
et BEER RBEREw-REI
Hardness/Rm <700 N/mm? 600+1000 N/mm?
a® x ae 30°xD 15°xD
Vc (m/min) 80+100 5070
D fz fz
RAMENiG: (mm) (mm/z) (mm/z)
10 0.025 0.023
12 0.028 0.026
14 0.032 0.029
16 0.035 0.032
20 0.043 0.039
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PARAMETERS SUGGESTED WITH HIGH POWER MILLING CHUCK AND STABLE MACHINING CONDITION




HF UNI - Variable Helix and unequal pitch - 45° chamfer

OSAWA

CUTTING PARAMETERS

Material Group
150 513 EEER BEvRR B~-~RCE BEA
Hardness/Rm <700 N/mm? 600+1000 N/mm? <35 HRC <40 HRC
ap x ae D x 0.4D D x 0.4D D x 0.25D D x 0.25D
Vc (m/min) 100:120 60+80 45+65 30+40
D fz fz fz fz
VERTICAL (mm) (mm/z) (mm/2) (mm/2) (mm/z)
¢ 6 0.024 0.022 0.018 0.017
8 0.032 0.028 0.024 0.022
10 0.038 0.034 0.028 0.026
12 0.043 0.039 0.032 0.030
14 0.049 0.044 0.036 0.034
16 0.054 0.049 0.041 0.038
20 0.066 0.059 0.049 0.046
Material Group
50513 EEER BEvRR EB~-~RCE BEA
Hardness/Rm <700 N/mm? 600+1000 N/mm? <35HRC <40 HRC
ap x ae DxD DxD 0.5DxD 0.5DxD
Vc (m/min) 85+105 55+75 40+60 20+40
D fz fz fz fz
(mm) (mm/z) (mm/z) (mm/z) (mm/z)
3 0.006 0.006 0.005 0.007
DRILLING 4 0.008 0.007 0.007 0.009
5 0.010 0.009 0.008 0.011
6 0.012 0.011 0.010 0.013
8 0.016 0.014 0.013 0.017
10 0.019 0.017 0.015 0.021
12 0.022 0.019 0.017 0.024
14 0.024 0.022 0.019 0.027
16 0.027 0.024 0.022 0.030
20 0.033 0.030 0.026 0.036
ap x ae <D5 0.5DxD 0.5DxD 0.25D x D 0.25D x D

PARAMETERS SUGGESTED WITH HIGH POWER MILLING CHUCK AND STABLE MACHINING CONDITION

CARBIDE

END-MILLS

HF VH/UP
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HF UNI - Variable Helix and unequal pitch - 45° chamfer OSAWA

CUTTING PARAMETERS

Material Group
150 513 EEER BEvRR B~-~RCE BEA
Hardness/Rm <700 N/mm? 600+1000 N/mm? <35 HRC <40 HRC
ap x ae 2D x 0.2D 2D x 0.2D 1.5D x0.1D 1.5D x0.1D
Ve (m/min) 160+200 110+130 80+100 50+70
D fz fz fz fz
(mm) (mm/z) (mm/z) (mm/z) (mm/z)
3 0.032 0.028 0.025 0.035
TROCHOIDAL 4 0.042 0.037 0.033 0.046
5 0.052 0.047 0.041 0.057
6 0.061 0.055 0.049 0.067
8 0.079 0.071 0.063 0.087
10 0.095 0.085 0.076 0.104
12 0.108 0.097 0.086 0.119
14 0.122 0.109 0.097 0.134
16 0.135 0.122 0.108 0.149
20 0.164 0.148 0.131 0.181
ap x ae =D5 1.5Dx0.1D 1.5Dx0.1D
NOTES:

Down milling CNC programming is required.

“ae” value max 0.2xD - “T" value max 0.1xD.

The use of end mill with diameter 30-40% smaller than the width of the slot is recommended.

The cutting conditions are based on CNC programming with medium dynamic speed.

With lower CNC dynamic speed, use the same cutting conditions or reduce the cutting speed Vc.

With higher CNC dynamic speed, reduce the “T" value by approximately -30 -50% and apply the maximum available cutting speed Vc.

R1 Cutter radius
R2 Half of slot width
T Programming width of cut

ae Actual width of cut

R2
R1

Y

T—VXH)

CARBIDE

=

END-MILLS

HF VH/UP

PARAMETERS SUGGESTED WITH HIGH POWER MILLING CHUCK AND STABLE MACHINING CONDITION
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HF UNI - Variable Helix and unequal pitch - 45° chamfer OSAWA

HF441 oo (| 320 || 71| L4 || B

NORM HRC
VH36°739°) | €45° 24P
weldon shank and reduced neck, 45° chamfer
ca5°
Lk x| * * di<D ca5°
% 1stchoice ¥ suitable - 4
- wol O — | o
@ le—1—>
SLOTTING | (SIDE MILLING| | HELICAL RAMPING | | VERTICAL | | DRILLING | |TROCHOIDAL L‘i [T——
D D Tol. case Ca5°Tol. | d(hé) I " d1 L z EDP No. Stock
3 0/-0.030 0.10 +/-0.020 6 9 15 2.80 57 4 HF441030 °
4 0/-0.030 0.10 +/-0.020 6 1 18 3.80 57 4 HF441040 °
5 0/-0.030 0.10 +/-0.020 6 13 19 4.80 57 4 HF441050 °
6 0/-0.030 0.10 +/-0.020 6 13 20 5.80 57 4 HF441060 °
8 0/-0.030 0.20 +/-0.020 8 20 26 7.80 64 4 HF441080 °
10 0/-0.030 0.20 +/-0.020 10 22 30 9.80 72 4 HF441100 °
12 0/-0.030 0.20 +/-0.020 12 26 36 11.80 83 4 HF441120 °
14 0/-0.030 0.20 +/-0.020 14 26 36 13.70 83 4 HF441140 °
16 0/-0.030 0.30 +/-0.020 16 32 42 15.70 92 4 HF441160 °
18 0/-0.030 0.30 +/-0.020 18 32 42 17.70 92 4 HF441180 °
20 0/-0.030 0.40 +/-0.020 20 38 50 19.70 104 4 HF441200 °

CARBIDE

END-MILLS

HF VH/UP

@ stock standard O non-standard stock ~ V stock exhaustion
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HF UNI - Variable Helix and unequal pitch - 45° chamfer

OSAWA

CUTTING PARAMETERS

CARBIDE

END-MILLS

HF VH/UP

Material Group
150 513 EEER BEvRR B~-~RCE BEA
Hardness/Rm <700 N/mm? 600+1000 N/mm? <35 HRC <40 HRC
ap x ae DxD DxD 0.5D xD 0.5DxD
Ve (m/min) 110+130 70+90 50+70 30+50
D fz fz fz fz
(mm) (mm/z) (mm/z) (mm/z) (mm/z)
3 0.013 0.011 0.009 0.009
4 0.017 0.015 0.012 0.012
5 0.021 0.019 0.016 0.014
6 0.024 0.022 0.018 0.017
8 0.032 0.028 0.024 0.022
10 0.038 0.034 0.028 0.026
12 0.043 0.039 0.032 0.030
14 0.049 0.044 0.036 0.034
16 0.054 0.049 0.041 0.038
18 0.059 0.053 0.045 0.042
20 0.066 0.059 0.049 0.046
ap x ae <D5 0.5DxD 0.5DxD 0.25D x D 0.25D x D
Material Group
FoET BEER BEw-RR
Hardness/Rm <700 N/mm? 600+1000 N/mm?
ap x ae 1.5DxD 1.5DxD
Vc (m/min) 85+105 55+75
D fz fz
(mm) (mm/z) (mm/z)
8 0.025 0.023
10 0.030 0.027
12 0.035 0.031
14 0.039 0.035
16 0.043 0.039
18 0.048 0.043
20 0.053 0.047
Material Group E
1ISO 513
Hardness/Rm <700 N/mm?
ap x ae 2DxD
Vc (m/min) 60+80
D fz
SLOTTING (mm) (mm/z)
10 0.023
12 0.026
14 0.029
16 0.032
18 0.036
20 0.039
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PARAMETERS SUGGESTED WITH HIGH PRECISION WELDON CHUCK AND STABLE MACHINING CONDITION.

FOR APPLICATION ON HIGH POWER MILLING CHUCK, PLEASE REFER TO HF440 PARAMETERS.




HF UNI - Variable Helix and unequal pitch - 45° chamfer OSAWA

CUTTING PARAMETERS

Material Group
ere BREER BEvER B-=~EQEE BBEHA
Hardness/Rm <700 N/mm? 600+1000 N/mm? <35 HRC <40 HRC
ap x ae 1.5D x 0.5D 1.5D x 0.5D 1.2D x 0.3D 1.2D x 0.3D
Vc (m/min) 130+150 90+110 60+80 40+60
D fz fz fz fz
(mm) (mm/z) (mm/z) (mm/z) (mm/z)
3 0.015 0.014 0.012 0.017
4 0.020 0.018 0.016 0.022
5 0.025 0.022 0.020 0.027
6 0.029 0.026 0.023 0.032
8 0.038 0.034 0.030 0.042
10 0.045 0.041 0.036 0.050
12 0.052 0.047 0.041 0.057
14 0.058 0.052 0.047 0.064
16 0.065 0.058 0.052 0.071
18 0.071 0.064 0.057 0.078
20 0.079 0.071 0.063 0.087
ap x ae <D5 | 1.5D x 0.25D | 1.5D x 0.25D | 12D x0.1D | 12D x0.1D |
Material Group
Sy BEREER BE+vRBR B~-«-EHEE BBEH
Hardness/Rm <700 N/mm? 600+1000 N/mm? <35HRC <40 HRC
a° x ae 5°x 0.4D 4°x0.4D 3°x0.4D 3°x0.4D
Vc (m/min) 110+130 70+90 50:70 30:50
D fz fz fz fz
(mm) (mm/z) (mm/z) (mm/z) (mm/z)
3 0.009 0.009 0.008 0.007
) 4 0.012 0.011 0.010 0.009
5 0.015 0.014 0.012 0.012
6 0.018 0.016 0.015 0.014
8 0.023 0.021 0.019 0.018
10 0.028 0.026 0.023 0.021
12 0.031 0.029 0.026 0.024 CARBIDE
14 0.035 0.033 0.029 0.027 NDVILS
16 0.039 0.037 0.032 0.030
18 0.043 0.040 0.036 0.033
20 0.048 0.045 0.039 0.037
a° x ae <D5 2°x0.4D 2°x0.4D 1°x0.4D 1°x0.4D HF VR/UP

PARAMETERS SUGGESTED WITH HIGH PRECISION WELDON CHUCK AND STABLE MACHINING CONDITION.
FOR APPLICATION ON HIGH POWER MILLING CHUCK, PLEASE REFER TO HF440 PARAMETERS.
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HF UNI - Variable Helix and unequal pitch - 45° chamfer

OSAWA

CUTTING PARAMETERS

CARBIDE

END-MILLS

HF VH/UP

Material Group
150 513 EEER BEvRR B~-~RCE BEA
Hardness/Rm <700 N/mm? 600+1000 N/mm? <35 HRC <40 HRC
o° x ae 15°xD 10°xD 5°xD 5°xD
Ve (m/min) 100+120 60+80 45:65 30+40
D fz fz fz fz
'\| (mm) (mm/z) (mm/z) (mm/z) (mm/z)
RAMPING 6 0.019 0.018 0.017 0.023
8 0.025 0.023 0.022 0.030
10 0.030 0.028 0.026 0.036
12 0.034 0.032 0.030 0.042
14 0.039 0.036 0.034 0.047
16 0.043 0.040 0.038 0.052
18 0.047 0.044 0.042 0.057
20 0.052 0.048 0.046 0.063
Material Group
T BEEER BEREw-RER
Hardness/Rm <700 N/mm? 600+1000 N/mm?
o° x ae 30°xD 15°xD
—) Vc (m/min) 80+100 50+70
D fz fz
RAMPING (mm) (mm/z) (mm/z)
10 0.025 0.023
12 0.028 0.026
14 0.032 0.029
16 0.035 0.032
18 0.039 0.036
20 0.043 0.039
Material Group
150 513 BER
Hardness/Rm <700 N/mm?
o x ae 45°x D
Vc (m/min) 60+80
D fz
RAMPING (mm) (mm/z)
10 0.024
12 0.028
14 0.031
16 0.035
18 0.038
20 0.042

382

PARAMETERS SUGGESTED WITH HIGH PRECISION WELDON CHUCK AND STABLE MACHINING CONDITION.

FOR APPLICATION ON HIGH POWER MILLING CHUCK, PLEASE REFER TO HF440 PARAMETERS.




HF UNI - Variable Helix and unequal pitch - 45° chamfer

OSAWA

CUTTING PARAMETERS

Material Group
150 513 EEER BEvRR B~-~RCE BEA
Hardness/Rm <700 N/mm? 600+1000 N/mm? <35HRC <40 HRC
ap x ae D x 0.4D D x 0.4D D x 0.25D D x 0.25D
Ve (m/min) 100+120 60+80 45:65 30+40
D fz fz fz fz
(mm) (mm/z) (mm/z) (mm/z) (mm/z)
VERTICAL 6 0.024 0.022 0.018 0.017
8 0.032 0.028 0.024 0.022
10 0.038 0.034 0.028 0.026
12 0.043 0.039 0.032 0.030
14 0.049 0.044 0.036 0.034
16 0.054 0.049 0.041 0.038
18 0.059 0.053 0.045 0.042
20 0.066 0.059 0.049 0.046
Material Group
150 513 EEER BE«QER B~w-wREE BBa
Hardness/Rm <700 N/mm? 600+1000 N/mm? <35HRC <40 HRC
ap x ae DxD DxD 0.5DxD 0.5DxD
Vc (m/min) 85+105 55+75 40+60 20+40
D fz fz fz fz
(mm) (mm/z) (mm/z) (mm/z) (mm/z)
3 0.006 0.006 0.005 0.007
s 4 0.008 0.007 0.007 0.009
5 0.010 0.009 0.008 0.011
6 0.012 0.011 0.010 0.013
8 0.016 0.014 0.013 0.017
10 0.019 0.017 0.015 0.021
12 0.022 0.019 0.017 0.024
14 0.024 0.022 0.019 0.027
16 0.027 0.024 0.022 0.030
18 0.030 0.027 0.024 0.033
20 0.033 0.030 0.026 0.036
ap x ae <D5 0.5DxD 0.5DxD 0.25DxD 0.25DxD

CARBIDE

END-MILLS

PARAMETERS SUGGESTED WITH HIGH PRECISION WELDON CHUCK AND STABLE MACHINING CONDITION.

FOR APPLICATION ON HIGH POWER MILLING CHUCK, PLEASE REFER TO HF440 PARAMETERS.

HF VH/UP
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HF UNI - Variable Helix and unequal pitch - 45° chamfer OSAWA

CUTTING PARAMETERS

Material Group
150 513 EEER BEvRR B~-~RCE BEA
Hardness/Rm <700 N/mm? 600+1000 N/mm? <35 HRC <40 HRC
ap x ae 2D x 0.2D 2D x 0.1D 1.5D x0.1D 1.5D x0.1D
Ve (m/min) 160+200 110+130 80+100 50+70
D fz fz fz fz

(mm) (mm/z) (mm/z) (mm/z) (mm/z)

3 0.032 0.028 0.025 0.035

= 4 0.042 0.037 0.033 0.046
5 0.052 0.047 0.041 0.057

6 0.061 0.055 0.049 0.067

8 0.079 0.071 0.063 0.087

10 0.095 0.085 0.076 0.104

12 0.108 0.097 0.086 0.119

14 0.122 0.109 0.097 0.134

16 0.135 0.122 0.108 0.149

18 0.149 0.134 0.119 0.163
20 0.164 0.148 0.131 0.181

ap x ae <D5 1.5Dx0.1D 1.5Dx0.1D
NOTES:

Down milling CNC programming is required.

‘ae” value max 0.2xD - “T" value max 0.1xD.

The use of end mill with diameter 30-40% smaller than the width of the slot is recommended.

The cutting conditions are based on CNC programming with medium dynamic speed.

With lower CNC dynamic speed, use the same cutting conditions or reduce the cutting speed Vc.

With higher CNC dynamic speed, reduce the “T" value by approximately -30 -50% and apply the maximum available cutting speed Vc.

R1 Cutter radius

R2 Half of slot width

T Programming width of cut
ae Actual width of cut

R2
R1

Y

T—}XH)

CARBIDE

END-MILLS

=1

HF VH/UP

PARAMETERS SUGGESTED WITH HIGH PRECISION WELDON CHUCK AND STABLE MACHINING CONDITION.
FOR APPLICATION ON HIGH POWER MILLING CHUCK, PLEASE REFER TO HF440 PARAMETERS.
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HF UNI - Variable Helix and unequal pitch - 45° chamfer OSAWA

H F 8 44 0SAWA || MG <40 [t %
NORM HRC HR
o ) VH 36%/39°| | €a5° FINE zup
cylindrical shank, 45° chamfer, roughing HR
c45°
Lk x| * * case
* st choice  ¥¢ suitable /
O dre] | S P
‘ %—|—>
SLOTTING | |SIDEMILLING| | HELICAL | | RAMPING | | VERTICAL | | TROCHOIDAL L >
D D Tol. ca5° | c45°Tol. |  d(h6) I 1 L z EDP No. Stock
6 0/-0.020 0.10 +/-0.020 6 16 57 4 HF844060 °
8 0/-0.020 0.20 +/-0.020 8 20 64 4 HF844080 )
10 0/-0.020 0.20 +/-0.020 10 22 72 4 HF844100 °
12 0/-0.020 0.20 +/-0.020 12 26 83 4 HF844120 °
14 0/-0.020 0.20 +/-0.020 14 26 83 4 HF844140 °
16 0/-0.020 0.30 +/-0.020 16 32 92 4 HF844160 °
18 0/-0.020 0.30 +/-0.020 18 32 92 4 HF844180 °
20 0/-0.020 0.40 +/-0.020 20 38 104 4 HF844200 °

CARBIDE

END-MILLS

HF VH/UP

@ stock standard O non-standard stock ~ V stock exhaustion
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HF UNI - Variable Helix and unequal pitch - 45° chamfer

OSAWA

CARBIDE

END-MILLS

HF VH/UP

386

CUTTING PARAMETERS

Material Group
SR BEREER RBE«RRE B-«-EECE EBEBA
Hardness/Rm <700 N/mm? 600+1000 N/mm? <35 HRC <40 HRC
ap x ae DxD DxD 0.5D xD 0.5DxD
Vc (m/min) 110+130 70+90 5070 30+50
D fz fz fz fz
- (mm) (mm/z) (mm/z) (mm/z) (mm/z)
SLOTTING 6 0.029 0.026 0.022 0.020
8 0.038 0.034 0.028 0.026
10 0.045 0.041 0.034 0.032
12 0.052 0.047 0.039 0.036
14 0.058 0.052 0.044 0.041
16 0.065 0.058 0.049 0.045
20 0.079 0.071 0.059 0.055

Material Group

B <

EE-EE

1ISO 513
Hardness/Rm <700 N/mm? 600+1000 N/mm?
ap x ae 1.5DxD 1.5DxD
Vc (m/min) 85+105 55+75
D fz fz
(mm) (mm/z) (mm/z)
8 0.030 0.027
10 0.036 0.033
12 0.041 0.037
14 0.047 0.042
16 0.052 0.047
20 0.063 0.057

Material Group

B <

- EE

& e v [ BB

1ISO 513
Hardness/Rm <700 N/mm? 600+1000 N/mm? <35HRC <40 HRC
ap x ae 1.5D x 0.5D 1.5D x 0.5D 1.2D x 0.3D 1.2D x 0.3D
Ve (m/min) 130+150 90+110 60+80 40+60
D fz fz fz fz
(mm) (mm/z) (mm/z) (mm/z) (mm/z)
6 0.035 0.031 0.028 0.038
8 0.045 0.041 0.036 0.050
10 0.054 0.049 0.044 0.060
12 0.062 0.056 0.050 0.068
14 0.070 0.063 0.056 0.077
16 0.078 0.070 0.062 0.086
20 0.095 0.085 0.076 0.104

PARAMETERS SUGGESTED WITH HIGH POWER MILLING CHUCK AND STABLE MACHINING CONDITION




HF UNI - Variable Helix and unequal pitch - 45° chamfer

OSAWA

CUTTING PARAMETERS

Material Group
150 513 EEER BEvRR B~-~RCE BEA
Hardness/Rm <700 N/mm? 600+1000 N/mm? <35 HRC <40 HRC
o° x ae 8°x0.4D 6°x0.4D 4° x 0.4D 3°x0.4D
Ve (m/min) 110+130 70+90 50+70 30+50
@ D f2 f2 f2 f2
HELICAL (mm) (mm/z) (mm/2) (mm/2) (mm/z)
6 0.020 0.019 0.016 0.016
8 0.026 0.024 0.021 0.021
10 0.031 0.029 0.026 0.025
12 0.036 0.033 0.029 0.029
14 0.040 0.037 0.033 0.033
16 0.045 0.041 0.037 0.036
20 0.055 0.050 0.045 0.044
Material Group
50513 EEER BEvRR EB~-~RCE BEA
Hardness/Rm <700 N/mm? 600+1000 N/mm? <35HRC <40 HRC
o’ x ae 15°xD 10°xD 5°xD 5°xD
Vc (m/min) 100+120 60+80 45:65 30+40
D fz fz fz fz
RAMPING (mm) (mm/z) (mm/z) (mm/z) (mm/z)
8 0.030 0.028 0.026 0.036
10 0.036 0.033 0.032 0.044
12 0.041 0.038 0.036 0.050
14 0.047 0.043 0.041 0.056
16 0.052 0.048 0.045 0.062
20 0.063 0.058 0.055 0.076
Material Group
50513 EEER BEREwRA
Hardness/Rm <700 N/mm? 600+1000 N/mm?
o’ x ae 30°xD 15°xD
Vc (m/min) 85+105 45+65
D fz fz
RAMENG (mm) (mm/z) (mm/z)
10 0.030 0.027
12 0.034 0.031
14 0.038 0.035
16 0.042 0.039
20 0.051 0.047

PARAMETERS SUGGESTED WITH HIGH POWER MILLING CHUCK AND STABLE MACHINING CONDITION

CARBIDE

END-MILLS

HF VH/UP
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HF UNI - Variable Helix and unequal pitch - 45° chamfer

OSAWA

CUTTING PARAMETERS

Material Group
150 513 EEER BEvRR B~-~RCE BEA
Hardness/Rm <700 N/mm? 600+1000 N/mm? <35 HRC <40 HRC
ap x ae D x 0.4D D x 0.4D D x 0.25D D x 0.25D
Ve (m/min) 100+120 60+80 45:65 30+40
D fz fz fz fz
VENCAL (mm) (mm/z) (mm/z) (mm/z) (mm/z)
¢ 6 0.029 0.026 0.022 0.020
8 0.038 0.034 0.028 0.026
10 0.045 0.041 0.034 0.032
12 0.052 0.047 0.039 0.036
14 0.058 0.052 0.044 0.041
16 0.065 0.058 0.049 0.045
20 0.079 0.071 0.059 0.055
Material Group
50513 EEER BEvRR EB~-~RCE BEA
Hardness/Rm <700 N/mm? 600+1000 N/mm? <35HRC <40 HRC
ap x ae 2D x 0.2D 2D x 0.1D 1.5D x0.1D 1.5D x0.1D
Vc (m/min) 160+200 110+130 80+100 50+70
D fz fz fz fz
(mm) (mm/z) (mm/z) (mm/z) (mm/z)
AR 6 0.073 0.066 0.058 0.080
8 0.095 0.085 0.076 0.104
10 0.113 0.102 0.091 0.125
12 0.130 0.117 0.104 0.143
14 0.146 0.131 0.117 0.160
16 0.162 0.146 0.130 0.178
20 0.197 0.177 0.158 0.217
NOTES:

Down milling CNC programming is required.
‘ae” value max 0.2xD - "T" value max 0.1xD.
The use of end mill with diameter 30-40% smaller than the width of the slot is recommended.

The cutting conditions are based on CNC programming with medium dynamic speed.

WGP With lower CNC dynamic speed, use the same cutting conditions or reduce the cutting speed Vc.

With higher CNC dynamic speed, reduce the “T" value by approximately -30 -50% and apply the maximum available cutting speed Vc.

/%

END-MILLS

R1 Cutter radius

R2 Half of slot width

T Programming width of cut
ae Actual width of cut

ae

HF VH/UP

R2

=1

PARAMETERS SUGGESTED WITH HIGH POWER MILLING CHUCK AND STABLE MACHINING CONDITION
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HF UNI - Variable Helix and unequal pitch - 45° chamfer OSAWA

H F444 0SAWA || MG <40 (M| %
NORM HRC HR
o VH 36%/39°| | €a5° FINE zup
cylindrical shank and reduced neck, 45° chamfer,
roughing HR
ghing cas5°
E/
Lk x| * *
% 1stchoice ¥ suitable
150 @
SLOTTING | (SIDE MILLING| | HELICAL RAMPING | | VERTICAL | (TROCHOIDAL
D D Tol. case Ca5°Tol. | d(hé) I " d1 L z EDP No. Stock
6 0/-0.050 0.10 +/-0.020 6 13 20 5.80 57 4 HF444060 °
8 0/-0.050 0.20 +/-0.020 8 20 26 7.80 64 4 HF444080 °
10 0/-0.050 0.20 +/-0.020 10 22 30 9.80 72 4 HF444100 °
12 0/-0.050 0.20 +/-0.020 12 26 36 11.80 83 4 HF444120 °
14 0/-0.050 0.20 +/-0.020 14 26 36 13.70 83 4 HF444140 °
16 0/-0.050 0.30 +/-0.020 16 32 42 15.70 92 4 HF444160 °
20 0/-0.050 0.40 +/-0.020 20 38 50 19.70 104 4 HF444200 °

CARBIDE

END-MILLS

HF VH/UP

@ stock standard O non-standard stock ~ V stock exhaustion
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HF UNI - Variable Helix and unequal pitch - 45° chamfer OSAWA

CUTTING PARAMETERS

Material Group
150 513 EEER BEvRR B~-~RCE BEA
Hardness/Rm <700 N/mm? 600+1000 N/mm? <35 HRC <40 HRC
ap x ae DxD DxD 0.5D xD 0.5DxD
Ve (m/min) 110+130 70:90 50:70 30+50
D fz fz fz fz
- (mm) (mm/z) (mm/z) (mm/z) (mm/z)
SLOTTING 6 0.026 0.024 0.020 0.018
8 0.034 0.031 0.026 0.024
10 0.041 0.037 0.031 0.029
12 0.047 0.042 0.035 0.033
14 0.052 0.047 0.039 0.037
16 0.058 0.052 0.044 0.041
20 0.071 0.064 0.053 0.050
Material Group
10 513 EEER BEwRA
Hardness/Rm <700 N/mm? 600+1000 N/mm?
ap x ae 1.5DxD 1.5DxD
Vc (m/min) 85+105 55+75
D fz fz
(mm) (mm/z) (mm/z)
8 0.027 0.024
10 0.033 0.029
12 0.037 0.034
14 0.042 0.038
16 0.047 0.042
20 0.057 0.051
Material Group
50513 EEER BEvRR EB~-~RCE BEA
Hardness/Rm <700 N/mm? 600+1000 N/mm? <35HRC <40 HRC
CARBIDE ap x ae 1.5D x 0.5D 1.5D x 0.5D 1.2D x 0.3D 1.2D x 0.3D
MDY Vc (m/min) 130+150 90+110 60+80 40+60
D fz fz fz fz
(mm) (mm/z) (mm/z) (mm/z) (mm/z)
HE VH/UP 6 0.031 0.028 0.025 0.035
8 0.041 0.037 0.033 0.045
10 0.049 0.044 0.039 0.054
12 0.056 0.050 0.045 0.062
14 0.063 0.057 0.050 0.069
16 0.070 0.063 0.056 0.077
20 0.085 0.077 0.068 0.094

PARAMETERS SUGGESTED WITH HIGH POWER MILLING CHUCK AND STABLE MACHINING CONDITION

390



HF UNI - Variable Helix and unequal pitch - 45° chamfer

OSAWA

CUTTING PARAMETERS

Material Group
150 513 EEER BEvRR B~-~RCE BEA
Hardness/Rm <700 N/mm? 600+1000 N/mm? <35 HRC <40 HRC
o° x ae 7°x0.4D 5°x0.4D 3°x0.4D 3°x0.4D
Ve (m/min) 110+130 70+90 50+70 30+50
\@’ D fz fz fz fz
— (mm) (mm/z) (mm/z) (mm/z) (mm/z)
6 0.018 0.017 0.016 0.015
8 0.024 0.022 0.020 0.019
10 0.029 0.027 0.025 0.023
12 0.033 0.031 0.028 0.026
14 0.037 0.034 0.032 0.029
16 0.041 0.038 0.035 0.033
20 0.050 0.046 0.043 0.040
Material Group
50513 EEER BEvRR EB~-~RCE BEA
Hardness/Rm <700 N/mm? 600+1000 N/mm? <35HRC <40 HRC
o’ x ae 15°xD 10°xD 5°xD 5°xD
Vc (m/min) 100+120 60+80 45:65 30+40
D fz fz fz fz
RAMPING (mm) (mm/z) (mm/z) (mm/z) (mm/z)
8 0.027 0.025 0.024 0.033
10 0.033 0.030 0.029 0.039
12 0.037 0.034 0.033 0.045
14 0.042 0.039 0.037 0.050
16 0.047 0.043 0.041 0.056
20 0.057 0.052 0.050 0.068
Material Group
50513 EEER BEREwRQ
Hardness/Rm <700 N/mm? 600+1000 N/mm?
o’ x ae 30°xD 15°xD
Vc (m/min) 80+100 50+70
D fz fz
RAMENG (mm) (mm/z) (mm/z)
10 0.027 0.024
12 0.030 0.028
14 0.034 0.031
16 0.038 0.035
20 0.046 0.042

PARAMETERS SUGGESTED WITH HIGH POWER MILLING CHUCK AND STABLE MACHINING CONDITION

CARBIDE

END-MILLS

HF VH/UP
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HF UNI - Variable Helix and unequal pitch - 45° chamfer

OSAWA

CUTTING PARAMETERS

Material Group
150 513 EEER BEvRR B~-~RCE BEA
Hardness/Rm <700 N/mm? 600+1000 N/mm? <35 HRC <40 HRC
ap x ae D x 0.4D D x 0.4D D x 0.25D D x 0.25D
Vc (m/min) 100:120 60+80 45+65 30+40
D fz fz fz fz
VERTICAL (mm) (mm/z) (mm/2) (mm/2) (mm/z)
¢ 6 0.026 0.024 0.020 0.018
8 0.034 0.031 0.026 0.024
10 0.041 0.037 0.031 0.029
12 0.047 0.042 0.035 0.033
14 0.052 0.047 0.039 0.037
16 0.058 0.052 0.044 0.041
20 0.071 0.064 0.053 0.050
Material Group
50513 EEER BEvRR EB~-~RCE BEA
Hardness/Rm <700 N/mm? 600+1000 N/mm? <35HRC <40 HRC
ap x ae 2D x 0.2D 2D x 0.1D 1.5D x0.1D 1.5D x0.1D
Vc (m/min) 160+200 110130 80+100 50+70
D fz fz fz fz
(mm) (mm/z) (mm/z) (mm/z) (mm/z)
AR 6 0.066 0.059 0.052 0.072
8 0.085 0.077 0.068 0.094
10 0.102 0.092 0.082 0.112
12 0.117 0.105 0.093 0.128
14 0.131 0.118 0.105 0.144
16 0.146 0.131 0.117 0.160
20 0.177 0.160 0.142 0.195
NOTES:

Down milling CNC programming is required.

‘ae” value max 0.2xD - "T" value max 0.1xD.

The use of end mill with diameter 30-40% smaller than the width of the slot is recommended.

The cutting conditions are based on CNC programming with medium dynamic speed.

With lower CNC dynamic speed, use the same cutting conditions or reduce the cutting speed Vc.

With higher CNC dynamic speed, reduce the “T" value by approximately -30 -50% and apply the maximum available cutting speed Vc.

CARBIDE

END-MILLS

R1 Cutter radius
R2 Half of slot width
T Programming width of cut

ae Actual width of cut
x

ae

HF VH/UP

R2

=1

PARAMETERS SUGGESTED WITH HIGH POWER MILLING CHUCK AND STABLE MACHINING CONDITION
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HF UNI - Variable Helix and unequal pitch - 45° chamfer OSAWA

H F 4 4 5 0SAWA || MG <40 [t %
NORM HRC HR
VH 36°/39° C45° FINE 24 UP
weldon shank and reduced neck, 45° chamfer,
roughing HR e
/
Lk x| * * di<D ca5°
% 1stchoice ¥ suitable o ¢
— © anel [ —
SLOTTING | (SIDE MILLING| | HELICAL RAMPING | | VERTICAL | (TROCHOIDAL ‘ — |
T
D D Tol. case Ca5°Tol. | d(hé) I " d1 L z EDP No. Stock
6 0/-0.050 0.10 +/-0.020 6 13 20 5.80 57 4 HF445060 °
8 0/-0.050 0.20 +/-0.020 8 20 26 7.80 64 4 HF445080 °
10 0/-0.050 0.20 +/-0.020 10 22 30 9.80 72 4 HF445100 °
12 0/-0.050 0.20 +/-0.020 12 26 36 11.80 83 4 HF445120 °
14 0/-0.050 0.20 +/-0.020 14 26 36 13.70 83 4 HF445140 °
16 0/-0.050 0.30 +/-0.020 16 32 42 15.70 92 4 HF445160 °
20 0/-0.050 0.40 +/-0.020 20 38 50 19.70 104 4 HF445200 °

CARBIDE

END-MILLS

HF VH/UP

@ stock standard O non-standard stock ~ V stock exhaustion
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HF UNI - Variable Helix and unequal pitch - 45° chamfer

OSAWA

CUTTING PARAMETERS

CARBIDE

END-MILLS

HF VH/UP

Material Group
150 513 EEER BEvRR B~-~RCE BEA
Hardness/Rm <700 N/mm? 600+1000 N/mm? <35HRC <40 HRC
ap x ae DxD DxD 0.5D xD 0.5DxD
Ve (m/min) 110+130 70+90 50+70 30+50
D fz fz fz fz
(mm) (mm/z) (mm/z) (mm/z) (mm/z)
6 0.026 0.024 0.020 0.018
8 0.034 0.031 0.026 0.024
10 0.041 0.037 0.031 0.029
12 0.047 0.042 0.035 0.033
14 0.052 0.047 0.039 0.037
16 0.058 0.052 0.044 0.041
20 0.071 0.064 0.053 0.050
Material Group
50513 EEER BEwRA
Hardness/Rm <700 N/mm? 600+1000 N/mm?
ap x ae 1.5DxD 1.5DxD
Vc (m/min) 85+105 55+75
D fz fz
(mm) (mm/z) (mm/z)
8 0.027 0.024
10 0.033 0.029
12 0.037 0.034
14 0.042 0.038
16 0.047 0.042
20 0.057 0.051
Material Group E
1ISO 513
Hardness/Rm <700 N/mm?
ap x ae 2DxD
Vc (m/min) 60+80
D fz
SLOTTING (mm) (mm/2)
10 0.024
12 0.028
14 0.031
16 0.035
20 0.043

394

PARAMETERS SUGGESTED WITH HIGH PRECISION WELDON CHUCK AND STABLE MACHINING CONDITION.

FOR APPLICATION ON HIGH POWER MILLING CHUCK, PLEASE REFER TO HF444 PARAMETERS.




HF UNI - Variable Helix and unequal pitch - 45° chamfer

OSAWA

HF445

CUTTING PARAMETERS

Material Group
150 513 EEER BEvRR B~-~RCE BEA
Hardness/Rm <700 N/mm? 600+1000 N/mm? <35 HRC <40 HRC
ap x ae 1.5D x 0.5D 1.5D x 0.5D 1.2D x 0.3D 1.2D x 0.3D
Ve (m/min) 130+150 90+110 60+80 40+60
D fz fz fz fz
(mm) (mm/z) (mm/z) (mm/z) (mm/z)
6 0.031 0.028 0.025 0.035
8 0.041 0.037 0.033 0.045
10 0.049 0.044 0.039 0.054
12 0.056 0.050 0.045 0.062
14 0.063 0.057 0.050 0.069
16 0.070 0.063 0.056 0.077
20 0.085 0.077 0.068 0.094

Material Group

B <

EE-EE

@ e v [ B3

1ISO 513
Hardness/Rm <700 N/mm? 600+1000 N/mm? <35HRC <40 HRC
o’ x ae 7°x0.4D 5°x0.4D 3°x 0.4D 3°x 0.4D
Vc (m/min) 110+130 70+90 50+70 30+50
@ D f2 f2 f2 f2
(mm) (mm/z) (mm/z) (mm/z) (mm/z)
HELIGAL 6 0.018 0.017 0.016 0.015
8 0.024 0.022 0.020 0.019
10 0.029 0.027 0.025 0.023
12 0.033 0.031 0.028 0.026
14 0.037 0.034 0.032 0.029
16 0.041 0.038 0.035 0.033
20 0.050 0.046 0.043 0.040
Material Group
GORE BERER BRE«ER B~-«=QEE BB
Hardness/Rm <700 N/mm? 600+1000 N/mm? <35HRC <40 HRC
o x ae 15°xD 10°xD 5°xD 5°xD
Vc (m/min) 100+120 60+80 45+65 30+40
D fz fz fz fz
RAMPING (mm) (mm/z) (mm/z) (mm/z) (mm/z)
8 0.027 0.025 0.024 0.033
10 0.033 0.030 0.029 0.039
12 0.037 0.034 0.033 0.045
14 0.042 0.039 0.037 0.050
16 0.047 0.043 0.041 0.056
20 0.057 0.052 0.050 0.068

PARAMETERS SUGGESTED WITH HIGH PRECISION WELDON CHUCK AND STABLE MACHINING CONDITION.

FOR APPLICATION ON HIGH POWER MILLING CHUCK, PLEASE REFER TO HF444 PARAMETERS.

CARBIDE

END-MILLS

HF VH/UP
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HF UNI - Variable Helix and unequal pitch - 45° chamfer OSAWA

CUTTING PARAMETERS

Material Group
150 513 EEER BEREwQRQ
Hardness/Rm <700 N/mm? 600+1000 N/mm?
a® x ae 30°xD 15°xD
Vc (m/min) 80+100 5070
D fz fz
RAMENG! (mm) (mm/z) (mm/z)
10 0.027 0.024
12 0.030 0.028
14 0.034 0.031
16 0.038 0.035
20 0.046 0.042
Material Group
T B ER
Hardness/Rm <700 N/mm?
o x ae 45°x D
Vc (m/min) 60+80
D fz
(RAMERIG) (mm) (mm/z)
10 0.026
12 0.030
14 0.034
16 0.038
20 0.046
Material Group
50513 EEER BEv-RR EB~-~RCE BEA
Hardness/Rm <700 N/mm? 600+1000 N/mm? <35HRC <40 HRC
ap x ae D x 0.4D D x 0.4D D x 0.25D D x 0.25D
Vc (m/min) 100120 60+80 45+65 30+40
D fz fz fz fz
CARBIDE (mm) (mm/z) (mm/z) (mm/z) (mm/z)
e A VERTIGAL 6 0.026 0.024 0.020 0.018
8 0.034 0.031 0.026 0.024
10 0.041 0.037 0.031 0.029
HE VH/UP 12 0.047 0.042 0.035 0.033
14 0.052 0.047 0.039 0.037
16 0.058 0.052 0.044 0.041
20 0.071 0.064 0.053 0.050

396

PARAMETERS SUGGESTED WITH HIGH PRECISION WELDON CHUCK AND STABLE MACHINING CONDITION.

FOR APPLICATION ON HIGH POWER MILLING CHUCK, PLEASE REFER TO HF444 PARAMETERS.




HF UNI - Variable Helix and unequal pitch - 45° chamfer OSAWA

CUTTING PARAMETERS

Material Group
SR BEREER RBE«RRE B-«-EECEA EBEBA
Hardness/Rm <700 N/mm? 600+1000 N/mm? <35HRC <40 HRC
ap x ae 2D x 0.2D 2D x0.1D 1.5Dx0.1D 1.5Dx0.1D
Vc (m/min) 160+200 110+130 80+100 50+70
D fz fz fz fz
= (mm) (mm/z) (mm/z) (mm/z) (mm/z)
0cko 6 0.066 0.059 0.052 0.072
8 0.085 0.077 0.068 0.094
10 0.102 0.092 0.082 0.112
12 0.117 0.105 0.093 0.128
14 0.131 0.118 0.105 0.144
16 0.146 0.131 0.117 0.160
20 0.177 0.160 0.142 0.195
NOTES:

Down milling CNC programming is required.

‘ae” value max 0.2xD - “T" value max 0.1xD.

The use of end mill with diameter 30-40% smaller than the width of the slot is recommended.

The cutting conditions are based on CNC programming with medium dynamic speed.

With lower CNC dynamic speed, use the same cutting conditions or reduce the cutting speed Vc.

With higher CNC dynamic speed, reduce the “T" value by approximately -30 -50% and apply the maximum available cutting speed Vc.

R1 Cutter radius
R2 Half of slot width
T Programming width of cut

ae Actual width of cut
x|

ae

R2

=1

CARBIDE

END-MILLS

HF VH/UP

PARAMETERS SUGGESTED WITH HIGH PRECISION WELDON CHUCK AND STABLE MACHINING CONDITION.
FOR APPLICATION ON HIGH POWER MILLING CHUCK, PLEASE REFER TO HF444 PARAMETERS.
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HF UNI - Variable Helix and unequal pitch - Corner radius

OSAWA

H F 3 4 2 OSAWA || WM <40 %
NORM HRC
o ‘m’ VH 3s°/39° RADIUS | | zauP
cylindrical shank and reduced neck, extra short,
corner radius o
: E ! /
d1 <D
* | x| x *
% 1stchoice ¥ suitable d(hé) I:
SLOTTING | |SIDE MILLING HELICAL RAMPING | | VERTICAL DRILLING L |1
D D Tol. CR CR Tol. d(h6) I " d1 L z EDP No. Stock
3 0/-0.030 0.20 +/-0.010 6 5 9 2.80 50 4 HF34202030 °
4 0/-0.030 0.20 +/-0.010 6 6 12 3.80 50 4 HF34202040 °
5 0/-0.030 0.20 +/-0.010 6 8 14 4.80 50 4 HF34202050 °
6 0/-0.030 0.30 +/-0.010 6 9 18 5.80 55 4 HF34203060 °
8 0/-0.030 0.50 +/-0.010 8 12 24 7.80 60 4 HF34205080 °
10 0/-0.030 1.00 +/-0.010 10 15 30 9.80 70 4 HF34210100 °
12 0/-0.030 1.00 +/-0.010 12 18 35 11.80 80 4 HF34210120 °

CARBIDE

END-MILLS

HF VH/UP

398

@ stock standard O non-standard stock  V stock exhaustion



HF UNI - Variable Helix and unequal pitch - Corner radius

OSAWA

CUTTING PARAMETERS

Material Group
150 513 EEER BEvRR B~-~RCE BEA
Hardness/Rm <700 N/mm? 600+1000 N/mm? <35 HRC <40 HRC
ap x ae DxD DxD 0.5D xD 0.5DxD
Vc (m/min) 130+150 80+100 60+80 30+50
D fz fz fz fz
= (mm) (mm/z) (mm/z) (mm/z) (mm/z)
SLOTTING 3 0.014 0.013 0.011 0.010
4 0.019 0.017 0.014 0.013
5 0.023 0.021 0.017 0.016
6 0.027 0.024 0.020 0.019
8 0.035 0.032 0.026 0.025
10 0.042 0.038 0.032 0.029
12 0.048 0.043 0.036 0.034
ap x ae <D5 | 0.5DxD 0.5DxD 0.25D x D | 0.25D x D
Material Group
FoETa EEER BEvRR B~-~RCE BEA
Hardness/Rm <700 N/mm? 600+1000 N/mm? <35HRC <40 HRC
ap x ae DxD DxD 0.5DxD 0.5DxD
Vc (m/min) 160+180 100120 70+90 40+60
D fz fz fz fz
(mm) (mm/z) (mm/z) (mm/z) (mm/z)
3 0.017 0.015 0.013 0.018
4 0.022 0.020 0.018 0.024
5 0.028 0.025 0.022 0.030
6 0.032 0.029 0.026 0.036
8 0.042 0.038 0.034 0.046
10 0.050 0.045 0.040 0.055
12 0.058 0.052 0.046 0.063
ap x ae <D5 1.2D x0.3D 1.2D x 0.3D D x 0.2D D x 0.2D

Material Group

R |

EE-ER

[ e v [ BB

1SO 513
Hardness/Rm <700 N/mm? 600+1000 N/mm? <35 HRC <40 HRC
o° x ae 5° x 0.4D 4°x 0.4D 3°x 0.4D 3°x 0.4D
Vc (m/min) 130+150 80+100 6080 30:50
@ D f2 f2 fz f2
HELICAL i) (mm/z) (mm/z) (mm/z) (mm/z)
3 0.010 0.010 0.008 0.008
4 0.013 0.013 0.011 0.010
5 0.017 0.016 0.014 0.013
6 0.020 0.018 0.016 0.015
8 0.025 0.024 0.021 0.020
10 0.031 0.029 0.025 0.024
12 0.035 0.033 0.029 0.027
o° x ae <D5 2°x0.4D 2°x0.4D 1°x 0.4D 1°x 0.4D

PARAMETERS SUGGESTED WITH HIGH POWER MILLING CHUCK AND STABLE MACHINING CONDITION

CARBIDE

END-MILLS

HF VH/UP
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HF UNI - Variable Helix and unequal pitch - Corner radius OSAWA

CUTTING PARAMETERS

Material Group
150 513 EEER BEvRR B~-~RCE BEA
Hardness/Rm <700 N/mm? 600+1000 N/mm? <35 HRC <40 HRC
o° x ae 15°xD 10°xD 5°xD 5°xD
Ve (m/min) 120+140 70+90 55+75 25+45
RAMPING D fz fz fz fz
(mm) (mm/z) (mm/z) (mm/z) (mm/z)
6 0.022 0.020 0.019 0.026
8 0.028 0.026 0.024 0.034
10 0.034 0.031 0.029 0.040
12 0.038 0.035 0.034 0.046
Material Group
50513 EEER BEvRR EB~-~RCE BEA
Hardness/Rm <700 N/mm? 600+1000 N/mm? <35HRC <40 HRC
ap x ae D x 0.4D D x 0.4D D x 0.25D D x 0.25D
Vc (m/min) 120+140 70+90 55+75 25+45
VERTICAL D fz fz fz fz
(mm) (mm/z) (mm/z) (mm/z) (mm/z)
6 0.027 0.024 0.020 0.019
8 0.035 0.032 0.026 0.025
10 0.042 0.038 0.032 0.029
12 0.048 0.043 0.036 0.034
Material Group
FET BEEER BEvRR B~-~FCE BEA
Hardness/Rm <700 N/mm? 600+1000 N/mm? <35HRC <40 HRC
ap x ae DxD DxD 0.5DxD 0.5DxD
Vc (m/min) 100+120 60+80 45+65 20+40
@ D fz fz fz f2
. (mm) (mm/z) (mm/z) (mm/z) (mm/z)
3 0.007 0.006 0.006 0.008
CARBIDE 4 0.009 0.008 0.007 0.010
ENDMIELS 5 0.012 0.010 0.009 0.013
6 0.014 0.012 0.011 0.015
8 0.018 0.016 0.014 0.019
HE VH/UP 10 0.021 0.019 0.017 0.023
12 0.024 0.022 0.019 0.026
ap x ae <D5 0.5DxD 0.5DxD 0.25D x D 0.25D x D
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PARAMETERS SUGGESTED WITH HIGH POWER MILLING CHUCK AND STABLE MACHINING CONDITION




HF UNI - Variable Helix and unequal pitch - Corner radius OSAWA

74

24 UP

HF842 o E

VH 36°/39°| | RADIUS
cylindrical shank, corner radius
CR
L e
L x| * * R
* st choice  ¥¢ suitable /
O ol ——— =SSP
SLOTTING | |SIDEMILLING| | HELICAL | | RAMPING | | VERTICAL | | DRILLING | | TROCHOIDAL ! L ‘47 | 4:!
D D Tol. CR CRTol. d(hé) I 1 L z EDP No. Stock
4 0/-0.025 0.30 +/-0.015 6 11 57 4 HF84203040 °
4 0/-0.025 0.50 +/-0.015 6 11 57 4 HF84205040 )
5 0/-0.025 0.30 +/-0.015 6 13 57 4 HF84203050 °
5 0/-0.025 0.50 +/-0.015 6 13 57 4 HF84205050 °
6 0/-0.025 0.30 +/-0.015 6 13 57 4 HF84203060 °
6 0/-0.025 0.50 +/-0.015 6 13 57 4 HF84205060 )
6 0/-0.025 1.00 +/-0.015 6 13 57 4 HF84210060 °
8 0/-0.030 0.50 +/-0.015 8 20 64 4 HF84205080 °
8 0/-0.030 1.00 +/-0.015 8 20 64 4 HF84210080 °
10 0/-0.030 0.50 +/-0.020 10 22 72 4 HF84205100 °
10 0/-0.030 1.00 +/-0.020 10 22 72 4 HF84210100 °
12 0/-0.030 0.50 +/-0.020 12 26 83 4 HF84205120 °
12 0/-0.030 1.00 +/-0.020 12 26 83 4 HF84210120 °
12 0/-0.030 2.00 +/-0.020 12 26 83 4 HF84220120 °
12 0/-0.030 3.00 +/-0.020 12 26 83 4 HF84230120 °
14 0/-0.030 1.00 +/-0.020 14 26 83 4 HF84210140 ° CARBIDE
16 0/-0.030 1.00 +/-0.020 16 32 92 4 HF84210160 ° END-MILLS
16 0/-0.030 2.00 +/-0.020 16 32 92 4 HF84220160 °
16 0/-0.030 3.00 +/-0.020 16 32 92 4 HF84230160 °
18 0/-0.030 1.00 +/-0.020 18 32 92 4 HF84210180 ° HF VH/UP
20 0/-0.030 1.00 +/-0.020 20 38 104 4 HF84210200 °
20 0/-0.030 2.00 +/-0.020 20 38 104 4 HF84220200 °
20 0/-0.030 3.00 +/-0.020 20 38 104 4 HF84230200 °

@ stock standard O non-standard stock ~ V stock exhaustion
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HF UNI - Variable Helix and unequal pitch - Corner radius OSAWA

CUTTING PARAMETERS

Material Group
150 513 EEER BEvRR B~-~RCE BEA
Hardness/Rm <700 N/mm? 600+1000 N/mm? <35 HRC <40 HRC
ap x ae DxD DxD 0.5D xD 0.5DxD
Vc (m/min) 130+150 70:90 50:70 30+50
D fz fz fz fz
(mm) (mm/z) (mm/z) (mm/z) (mm/z)
3 0.014 0.013 0.011 0.010
4 0.019 0.017 0.014 0.013
5 0.023 0.021 0.017 0.016
6 0.027 0.024 0.020 0.019
8 0.035 0.032 0.026 0.025
10 0.042 0.038 0.032 0.029
12 0.048 0.043 0.036 0.034
14 0.054 0.049 0.041 0.038
16 0.060 0.054 0.045 0.042
18 0.066 0.059 0.050 0.046
20 0.073 0.066 0.055 0.051
ap x ae <D5 | 0.5DxD | 0.5DxD | 0.25D x D | 0.25Dx D
Material Group
AT EEER BEvRR B~-~RCE BEA
Hardness/Rm <700 N/mm? 600+1000 N/mm? <35HRC <40 HRC
ap x ae DxD DxD 0.5DxD 0.5DxD
Vc (m/min) 160+180 100+120 70+90 40+60
D fz fz fz fz
(mm) (mm/z) (mm/z) (mm/z) (mm/z)
3 0.017 0.015 0.013 0.018
4 0.022 0.020 0.018 0.024
5 0.028 0.025 0.022 0.030
6 0.032 0.029 0.026 0.036
8 0.042 0.038 0.034 0.046
10 0.050 0.045 0.040 0.055
12 0.058 0.052 0.046 0.063
CARBIDE 14 0.065 0.058 0.052 0.071
END-MILLS 16 0.072 0.065 0.058 0.079
18 0.079 0.071 0.063 0.087
20 0.088 0.079 0.070 0.096
HF VH/UP ap x ae <D5 1.5D x 0.25D 1.5D x 0.25D 1.2Dx0.1D 1.2Dx0.1D
Material Group
150513 BEEER BEvRR B-~FREE BEA
Hardness/Rm <700 N/mm? 600+1000 N/mm? <35HRC <40 HRC
a° x ae 5°x 0.4D 4°x0.4D 3°x0.4D 3°x0.4D
Vc (m/min) 130+150 80+100 60+80 30+50
D fz fz fz fz
(mm) (mm/z) (mm/z) (mm/z) (mm/z)
3 0.010 0.010 0.008 0.008
AL 4 0.013 0.013 0.011 0.010
5 0.017 0.016 0.014 0.013
6 0.020 0.018 0.016 0.015
8 0.025 0.024 0.021 0.020
10 0.031 0.029 0.025 0.024
12 0.035 0.033 0.029 0.027
14 0.039 0.037 0.032 0.030
16 0.044 0.041 0.036 0.034
18 0.048 0.045 0.040 0.037
20 0.053 0.050 0.044 0.041
‘ o’ x ae <D5 2°x0.4D 2°x0.4D 1°x0.4D 1°x0.4D

PARAMETERS SUGGESTED WITH HIGH POWER MILLING CHUCK AND STABLE MACHINING CONDITION
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HF UNI - Variable Helix and unequal pitch - Corner radius

OSAWA

CUTTING PARAMETERS

CARBIDE

END-MILLS

HF VH/UP

Material Group
150 513 EEER BEvRR B~-~RCE BEA
Hardness/Rm <700 N/mm? 600+1000 N/mm? <35HRC <40 HRC
o° x ae 15°xD 10°xD 5°xD 5°xD
Ve (m/min) 130+150 80+100 60+80 30+50
D fz fz fz fz
(mm) (mm/z) (mm/z) (mm/z) (mm/z)
RAMPING 6 0.022 0.020 0.019 0.026
8 0.028 0.026 0.024 0.034
10 0.034 0.031 0.029 0.040
12 0.038 0.035 0.034 0.046
14 0.043 0.040 0.038 0.052
16 0.048 0.044 0.042 0.058
18 0.053 0.048 0.046 0.063
20 0.058 0.054 0.051 0.070
Material Group
50513 EEER BEvRR EB~-w~RCE BEA
Hardness/Rm <700 N/mm? 600+1000 N/mm? <35HRC <40 HRC
ap x ae D x 0.4D D x 0.4D D x 0.25D D x 0.25D
Vc (m/min) 130+150 80+100 60+80 30+50
D fz fz fz fz
(mm) (mm/z) (mm/z) (mm/z) (mm/z)
VERTICAL 6 0.027 0.024 0.020 0.019
8 0.035 0.032 0.026 0.025
10 0.042 0.038 0.032 0.029
12 0.048 0.043 0.036 0.034
14 0.054 0.049 0.041 0.038
16 0.060 0.054 0.045 0.042
18 0.066 0.059 0.050 0.046
20 0.073 0.066 0.055 0.051
Material Group
T BEER BEvRR B~-~RECE BEA
Hardness/Rm <700 N/mm? 600+1000 N/mm? <35HRC <40 HRC
ap x ae DxD DxD 0.5DxD 0.5DxD
Vc (m/min) 100+120 60+80 45+65 20+40
D fz fz fz fz
(mm) (mm/z) (mm/z) (mm/z) (mm/z)
3 0.007 0.006 0.006 0.008
T 4 0.009 0.008 0.007 0.010
5 0.012 0.010 0.009 0.013
6 0.014 0.012 0.011 0.015
8 0.018 0.016 0.014 0.019
10 0.021 0.019 0.017 0.023
12 0.024 0.022 0.019 0.026
14 0.027 0.024 0.022 0.030
16 0.030 0.027 0.024 0.033
18 0.033 0.030 0.026 0.036
20 0.037 0.033 0.029 0.040
‘ ap x ae <D5 0.5DxD 0.5DxD 0.25DxD 0.25DxD
| apxae | sps | 1.5Dx0.1D | 1.5Dx0.1D | | |

PARAMETERS SUGGESTED WITH HIGH POWER MILLING CHUCK AND STABLE MACHINING CONDITION
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HF UNI - Variable Helix and unequal pitch - Corner radius OSAWA

CUTTING PARAMETERS

Material Group
150 513 EEER BEvRR B~-~RCE BEA
Hardness/Rm <700 N/mm? 600+1000 N/mm? <35 HRC <40 HRC
ap x ae 2D x 0.2D 2D x 0.1D 1.5D x0.1D 1.5D x0.1D
Ve (m/min) 190+230 130+150 100+120 50+70
D fz fz fz fz

(mm) (mm/z) (mm/z) (mm/z) (mm/z)

3 0.035 0.032 0.028 0.039

= 4 0.046 0.042 0.037 0.051
5 0.058 0.052 0.046 0.063

6 0.068 0.061 0.054 0.074

8 0.088 0.079 0.070 0.096

10 0.105 0.095 0.084 0.116

12 0.120 0.108 0.096 0.132

14 0.135 0.122 0.108 0.149

16 0.150 0.135 0.120 0.165

18 0.165 0.149 0.132 0.182

20 0.183 0.164 0.146 0.201

ap x ae <D5 1.5Dx0.1D 1.5Dx0.1D
NOTES:

Down milling CNC programming is required.

‘ae” value max 0.2xD - “T" value max 0. 1xD.

The use of end mill with diameter 30-40% smaller than the width of the slot is recommended.

The cutting conditions are based on CNC programming with medium dynamic speed.

With lower CNC dynamic speed, use the same cutting conditions or reduce the cutting speed Vc.

With higher CNC dynamic speed, reduce the “T" value by approximately -30 -50% and apply the maximum available cutting speed Vc.

R1 Cutter radius
R2 Half of slot width

T Programming width of cut
S ae Actual width of cut
|
Y(+)
I—» X(+)

CARBIDE

END-MILLS

=

HF VH/UP

PARAMETERS SUGGESTED WITH HIGH POWER MILLING CHUCK AND STABLE MACHINING CONDITION

404




HF UNI - Variable Helix and unequal pitch - Corner radius OSAWA

HF442 = =

24 UP

NORM HRC
VH 36°/39°| | RADIUS
cylindrical shank and reduced neck, corner radius
CR
1
Lk x| * * di<D CR
% 1stchoice ¥ suitable o ¢ /
% e f-—— TS
‘ t o
SLOTTING | |SIDEMILLING| | HELICAL | | RAMPING | | VERTICAL | | DRILLING | | TROCHOIDAL ‘ L‘i |14:‘
D D Tol. CR CRTol. | d(hé) I I d1 L z EDP No. Stock
3 0/-0.030 0.30 +/-0.020 6 9 15 2.80 57 4 HF44203030 °
3 0/-0.030 0.50 +/-0.020 6 9 15 2.80 57 4 HF44205030 )
4 0/-0.030 0.30 +/-0.020 6 11 18 3.80 57 4 HF44203040 °
4 0/-0.030 0.50 +/-0.020 6 11 18 3.80 57 4 HF44205040 )
5 0/-0.030 0.30 +/-0.020 6 13 19 4.80 57 4 HF44203050 °
5 0/-0.030 0.50 +/-0.020 6 13 19 4.80 57 4 HF44205050 °
6 0/-0.030 0.30 +/-0.020 6 13 20 5.80 57 4 HF44203060 °
6 0/-0.030 0.50 +/-0.020 6 13 20 5.80 57 4 HF44205060 )
6 0/-0.030 1.00 +/-0.020 6 13 20 5.80 57 4 HF44210060 °
8 0/-0.030 0.50 +/-0.020 8 20 26 7.80 64 4 HF44205080 °
8 0/-0.030 1.00 +/-0.020 8 20 26 7.80 64 4 HF44210080 °
10 0/-0.030 0.50 +/-0.020 10 22 30 9.80 72 4 HF44205100 )
10 0/-0.030 1.00 +/-0.020 10 22 30 9.80 72 4 HF44210100 °
12 0/-0.030 0.50 +/-0.020 12 26 36 11.80 83 4 HF44205120 )
12 0/-0.030 1.00 +/-0.020 12 26 36 11.80 83 4 HF44210120 °
14 0/-0.030 1.00 +/-0.020 14 26 36 13.70 83 4 HF44210140 ) CARBIDE
16 0/-0.030 1.00 +/-0.020 16 32 42 15.70 92 4 HF44210160 ° END-MILLS
16 0/-0.030 2.00 +/-0.020 16 32 42 15.70 92 4 HF44220160 )
20 0/-0.030 1.00 +/-0.020 20 38 50 19.70 104 4 HF44210200 °
20 0/-0.030 2.00 +/-0.020 20 38 50 19.70 104 4 HF44220200 )

HF VH/UP

@ stock standard O non-standard stock ~ V stock exhaustion
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HF UNI - Variable Helix and unequal pitch - Corner radius

OSAWA

CUTTING PARAMETERS

Material Group
150 513 EEER BEvRR B~-~RCE BEA
Hardness/Rm <700 N/mm? 600+1000 N/mm? <35HRC <40 HRC
ap x ae DxD DxD 0.5D xD 0.5DxD
Vc (m/min) 110+130 70+90 50+70 30+50
D fz fz fz fz
(mm) (mm/z) (mm/z) (mm/z) (mm/z)
3 0.013 0.011 0.009 0.009
SLOTTING 4 0.017 0.015 0.012 0.012
5 0.021 0.019 0.016 0.014
6 0.024 0.022 0.018 0.017
8 0.032 0.028 0.024 0.022
10 0.038 0.034 0.028 0.026
12 0.043 0.039 0.032 0.030
14 0.049 0.044 0.036 0.034
16 0.054 0.049 0.041 0.038
20 0.066 0.059 0.049 0.046
ap x ae <D5 0.5DxD 0.5DxD 0.25D xD 0.25D xD
Material Group
AT BEER BEw-RR
Hardness/Rm <700 N/mm? 600+1000 N/mm?
ap x ae 1.5DxD 1.5DxD
Vc (m/min) 85+105 55+75
D fz fz
(mm) (mm/z) (mm/z)
8 0.025 0.023
10 0.030 0.027
12 0.035 0.031
14 0.039 0.035
16 0.043 0.039
20 0.053 0.047
CARBIDE 1
END-MILLS Material Group
FoET EEER BEv-RR EB~-~RCE BEA
Hardness/Rm <700 N/mm? 600+1000 N/mm? <35HRC <40 HRC
HF VH/UP ap x ae DxD DxD 0.5DxD 0.5DxD
Vc (m/min) 130+150 90+140 60+80 40+60
D fz fz fz fz
(mm) (mm/z) (mm/z) (mm/z) (mm/z)
3 0.015 0.014 0.012 0.017
4 0.020 0.018 0.016 0.022
5 0.025 0.022 0.020 0.027
6 0.029 0.026 0.023 0.032
8 0.038 0.034 0.030 0.042
10 0.045 0.041 0.036 0.050
12 0.052 0.047 0.041 0.057
14 0.058 0.052 0.047 0.064
16 0.065 0.058 0.052 0.071
20 0.079 0.071 0.063 0.087
ap x ae <D5 1.5D x 0.25D 1.5D x 0.25D 1.2Dx0.1D 1.2Dx0.1D
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PARAMETERS SUGGESTED WITH HIGH POWER MILLING CHUCK AND STABLE MACHINING CONDITION




HF UNI - Variable Helix and unequal pitch - Corner radius

OSAWA

CUTTING PARAMETERS

Material Group
150 513 EEER BEvRR B~-~RCE BEA
Hardness/Rm <700 N/mm? 600+1000 N/mm? <35 HRC <40 HRC
o° x ae 5°x0.4D 4° x 0.4D 3°x0.4D 3°x0.4D
Ve (m/min) 110+130 70+90 50+70 30+50
D fz fz fz fz
(mm) (mm/z) (mm/z) (mm/z) (mm/z)
@ 3 0.009 0.009 0.008 0.007
HELICAL 4 0.012 0.011 0.010 0.009
5 0.015 0.014 0.012 0.012
6 0.018 0.016 0.015 0.014
8 0.023 0.021 0.019 0.018
10 0.028 0.026 0.023 0.021
12 0.031 0.029 0.026 0.024
14 0.035 0.033 0.029 0.027
16 0.039 0.037 0.032 0.030
20 0.048 0.045 0.039 0.037
«® x ae <D5 2°x0.4D 2°x0.4D 1°x 0.4D | 1°x0.4D |
Material Group
FoET EEER BEvRR B~-~RCE BEA
Hardness/Rm <700 N/mm? 600+1000 N/mm? <35HRC <40 HRC
o® x ae 15°xD 10°xD 5°xD 5°xD
Vc (m/min) 100+120 6080 45+:65 30+40
D fz fz fz fz
—— (mm) (mm/z) (mm/z) (mm/z) (mm/z)
6 0.019 0.018 0.017 0.023
8 0.025 0.023 0.022 0.030
10 0.030 0.028 0.026 0.036
12 0.034 0.032 0.030 0.042
14 0.039 0.036 0.034 0.047
16 0.043 0.040 0.038 0.052
20 0.052 0.048 0.046 0.063
Material Group
T BEER BERE-RAR
Hardness/Rm <700 N/mm? 600+1000 N/mm?
o° x ae 30°xD 15°xD
Vc (m/min) 80+100 50+70
D fz fz
RAMENG (mm) (mm/z) (mm/z)
10 0.025 0.023
12 0.028 0.026
14 0.032 0.029
16 0.035 0.032
20 0.043 0.039

PARAMETERS SUGGESTED WITH HIGH POWER MILLING CHUCK AND STABLE MACHINING CONDITION

CARBIDE

END-MILLS

HF VH/UP
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HF UNI - Variable Helix and unequal pitch - Corner radius OSAWA

CUTTING PARAMETERS

CARBIDE

END-MILLS

HF VH/UP

Material Group
150 513 EEER BEvRR B~-~RCE BEA
Hardness/Rm <700 N/mm? 600+1000 N/mm? <35 HRC <40 HRC
ap x ae D x 0.4D D x 0.4D D x 0.25D D x 0.25D
Vc (m/min) 100:120 60+80 45+65 30+40
D fz fz fz fz
VERTICAL (mm) (mm/z) (mm/2) (mm/2) (mm/z)
¢ 6 0.024 0.022 0.018 0.017
8 0.032 0.028 0.024 0.022
10 0.038 0.034 0.028 0.026
12 0.043 0.039 0.032 0.030
14 0.049 0.044 0.036 0.034
16 0.054 0.049 0.041 0.038
20 0.066 0.059 0.049 0.046
Material Group
50513 EEER BEvRR EB~-~RCE BEA
Hardness/Rm <700 N/mm? 600+1000 N/mm? <35HRC <40 HRC
ap x ae DxD DxD 0.5DxD 0.5DxD
Vc (m/min) 85+105 55+75 40+60 20+40
D fz fz fz fz
(mm) (mm/z) (mm/z) (mm/z) (mm/z)
3 0.006 0.006 0.005 0.007
DRILLING 4 0.008 0.007 0.007 0.009
5 0.010 0.009 0.008 0.011
6 0.012 0.011 0.010 0.013
8 0.016 0.014 0.013 0.017
10 0.019 0.017 0.015 0.021
12 0.022 0.019 0.017 0.024
14 0.024 0.022 0.019 0.027
16 0.027 0.024 0.022 0.030
20 0.033 0.030 0.026 0.036
ap x ae <D5 0.5DxD 0.5DxD 0.25D x D 0.25D x D
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HF UNI - Variable Helix and unequal pitch - Corner radius OSAWA

CUTTING PARAMETERS

Material Group
150 513 EEER BEvRR B~-~RCE BEA
Hardness/Rm <700 N/mm? 600+1000 N/mm? <35 HRC <40 HRC
ap x ae 2D x 0.2D 2D x 0.1D 1.5D x0.1D 1.5D x0.1D
Ve (m/min) 160+200 110+130 80+100 50+70
D fz fz fz fz
(mm) (mm/z) (mm/z) (mm/z) (mm/z)
3 0.032 0.028 0.025 0.035
TROCHOIDAL 4 0.042 0.037 0.033 0.046
5 0.052 0.047 0.041 0.057
6 0.061 0.055 0.049 0.067
8 0.079 0.071 0.063 0.087
10 0.095 0.085 0.076 0.104
12 0.108 0.097 0.086 0.119
14 0.122 0.109 0.097 0.134
16 0.135 0.122 0.108 0.149
20 0.164 0.148 0.131 0.181
ap x ae =D5 1.5Dx0.1D 1.5Dx0.1D
NOTES:

Down milling CNC programming is required.

“ae” value max 0.2xD - “T" value max 0.1xD.

The use of end mill with diameter 30-40% smaller than the width of the slot is recommended.

The cutting conditions are based on CNC programming with medium dynamic speed.

With lower CNC dynamic speed, use the same cutting conditions or reduce the cutting speed Vc.

With higher CNC dynamic speed, reduce the “T" value by approximately -30 -50% and apply the maximum available cutting speed Vc.

R1 Cutter radius
R2 Half of slot width
T Programming width of cut

ae Actual width of cut

R2
R1

CARBIDE

=

END-MILLS

HF VH/UP

PARAMETERS SUGGESTED WITH HIGH POWER MILLING CHUCK AND STABLE MACHINING CONDITION
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HF UNI - Variable Helix and unequal pitch - Corner radius OSAWA

HF443 oy

NORM HRC
VH 36°/39°| | RADIUS 24 UP

weldon shank and reduced neck, corner radius

Lk x| * * di<D CR
% 1stchoice ¥ suitable o /

- ael O — T o o

SLOTTING | SIDEMILLING| | HELICAL | | RAMPING | | VERTICAL | | DRILLING | |TROCHOIDAL p— [1——>
D D Tol. CR CR Tol. d(hé) | 11 d1 L z EDP No. Stock
3 0/-0.030 0.30 +/-0.020 6 9 15 2.80 57 4 HF44303030 [}
3 0/-0.030 0.50 +/-0.020 6 9 15 2.80 57 4 HF44305030 [
4 0/-0.030 0.30 +/-0.020 6 11 18 3.80 57 4 HF44303040 [ )
4 0/-0.030 0.50 +/-0.020 6 11 18 3.80 57 4 HF44305040 [}
5 0/-0.030 0.50 +/-0.020 6 13 19 4.80 57 4 HF44305050 [}
6 0/-0.030 0.50 +/-0.020 6 13 20 5.80 57 4 HF44305060 [
6 0/-0.030 1.00 +/-0.020 6 13 20 5.80 57 4 HF44310060 [ )
8 0/-0.030 0.50 +/-0.020 8 20 26 7.80 64 4 HF44305080 [}
8 0/-0.030 1.00 +/-0.020 8 20 26 7.80 64 4 HF44310080 [}
10 0/-0.030 0.50 +/-0.020 10 22 30 9.80 72 4 HF44305100 [
10 0/-0.030 1.00 +/-0.020 10 22 30 9.80 72 4 HF44310100 [
12 0/-0.030 0.50 +/-0.020 12 26 36 11.80 83 4 HF44305120 [}
12 0/-0.030 1.00 +/-0.020 12 26 36 11.80 83 4 HF44310120 [ ]
14 0/-0.030 1.00 +/-0.020 14 26 36 13.70 83 4 HF44310140 [ ]
16 0/-0.030 1.00 +/-0.020 16 32 42 15.70 92 4 HF44310160 [ )
20 0/-0.030 1.00 +/-0.020 20 38 50 19.70 104 4 HF44310200 [}

CARBIDE

END-MILLS

HF VH/UP

@ stock standard O non-standard stock ~ V stock exhaustion

410



HF UNI - Variable Helix and unequal pitch - Corner radius

OSAWA

CUTTING PARAMETERS

Material Group
150 513 EEER BEvRR B~-~RCE BEA
Hardness/Rm <700 N/mm? 600+1000 N/mm? <35 HRC <40 HRC
ap x ae DxD DxD 0.5D xD 0.5DxD
Ve (m/min) 110+130 70+90 50+70 30+50
D fz fz fz fz
(mm) (mm/z) (mm/z) (mm/z) (mm/z)
3 0.013 0.011 0.009 0.009
4 0.017 0.015 0.012 0.012
5 0.021 0.019 0.016 0.014
6 0.024 0.022 0.018 0.017
8 0.032 0.028 0.024 0.022
10 0.038 0.034 0.028 0.026
12 0.043 0.039 0.032 0.030
14 0.049 0.044 0.036 0.034
16 0.054 0.049 0.041 0.038
18 0.059 0.053 0.045 0.042
20 0.066 0.059 0.049 0.046
ap x ae <D5 0.5DxD 0.5DxD 0.25DxD 0.25DxD

Material Group

R |

EE-ER

ISO 513
Hardness/Rm <700 N/mm? 600+1000 N/mm?
ap x ae 1.5DxD 1.5DxD
Vc (m/min) 85+105 55+75
D fz fz
(mm) (mm/z) (mm/z)
8 0.025 0.023
10 0.030 0.027
12 0.035 0.031
14 0.039 0.035
16 0.043 0.039
18 0.048 0.043
20 0.053 0.047

Material Group

B <

1ISO 513
Hardness/Rm <700 N/mm?

ap x ae 2DxD
Vc (m/min) 60+80

D fz
(mm) (mm/z)
10 0.023
12 0.026
14 0.029
16 0.032
18 0.036
20 0.039

PARAMETERS SUGGESTED WITH HIGH PRECISION WELDON CHUCK AND STABLE MACHINING CONDITION.

FOR APPLICATION ON HIGH POWER MILLING CHUCK, PLEASE REFER TO HF442 PARAMETERS.

CARBIDE

END-MILLS

HF VH/UP
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HF UNI - Variable Helix and unequal pitch - Corner radius

OSAWA

CUTTING PARAMETERS

Material Group
150 513 EEER BEvRR B~-~RCE BEA
Hardness/Rm <700 N/mm? 600+1000 N/mm? <35 HRC <40 HRC
ap x ae 1.5D x 0.5D 1.5D x 0.5D 1.2D x 0.3D 1.2D x 0.3D
Ve (m/min) 130+150 90+110 60+80 40+60
D fz fz fz fz
(mm) (mm/z) (mm/z) (mm/z) (mm/z)
3 0.015 0.014 0.012 0.017
4 0.020 0.018 0.016 0.022
5 0.025 0.022 0.020 0.027
6 0.029 0.026 0.023 0.032
8 0.038 0.034 0.030 0.042
10 0.045 0.041 0.036 0.050
12 0.052 0.047 0.041 0.057
14 0.058 0.052 0.047 0.064
16 0.065 0.058 0.052 0.071
18 0.071 0.064 0.057 0.078
20 0.079 0.071 0.063 0.087
ap x ae <D5 1.5D x 0.25D 1.5D x 0.25D 1.2Dx0.1D 1.2Dx0.1D

CARBIDE

END-MILLS

HF VH/UP

Material Group

R |

EE-ER

[ e v [ B3

ISO 513
Hardness/Rm <700 N/mm? 600+1000 N/mm? <35HRC <40 HRC
o x ae 5°x0.4D 4° x 0.4D 3°x0.4D 3°x0.4D
Vc (m/min) 110+130 70+90 50+70 30+50
D fz fz fz fz
(mm) (mm/z) (mm/z) (mm/z) (mm/z)
3 0.009 0.009 0.008 0.007
B 4 0.012 0.011 0.010 0.009
5 0.015 0.014 0.012 0.012
6 0.018 0.016 0.015 0.014
8 0.023 0.021 0.019 0.018
10 0.028 0.026 0.023 0.021
12 0.031 0.029 0.026 0.024
14 0.035 0.033 0.029 0.027
16 0.039 0.037 0.032 0.030
18 0.043 0.040 0.036 0.033
20 0.048 0.045 0.039 0.037
a° x ae <D5 2°x0.4D 2°x0.4D 1°x0.4D 1°x0.4D
Material Group
GO BEER BREvEBR B~-«-REE BEE
Hardness/Rm <700 N/mm? 600+1000 N/mm? <35HRC <40 HRC
o® x ae 15°xD 10°xD 5°xD 5°xD
Vc (m/min) 100+120 60+80 45+65 30+40
D fz fz fz fz
(mm) (mm/z) (mm/z) (mm/z) (mm/z)
RAMPING 6 0.019 0.018 0.017 0.023
8 0.025 0.023 0.022 0.030
10 0.030 0.028 0.026 0.036
12 0.034 0.032 0.030 0.042
14 0.039 0.036 0.034 0.047
16 0.043 0.040 0.038 0.052
18 0.047 0.044 0.042 0.057
20 0.052 0.048 0.046 0.063
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PARAMETERS SUGGESTED WITH HIGH PRECISION WELDON CHUCK AND STABLE MACHINING CONDITION.

FOR APPLICATION ON HIGH POWER MILLING CHUCK, PLEASE REFER TO HF442 PARAMETERS.




HF UNI - Variable Helix and unequal pitch - Corner radius

OSAWA

CUTTING PARAMETERS

Material Group
150 513 EEER BEREw-QRQ
Hardness/Rm <700 N/mm? 600+1000 N/mm?
o° x ae 30°xD 15°xD
Vc (m/min) 80+100 5070
D fz fz
RAMPING (mm) (mm/z) (mm/z)
10 0.025 0.023
12 0.028 0.026
14 0.032 0.029
16 0.035 0.032
18 0.039 0.036
20 0.043 0.039
Material Group
150 513 EE
Hardness/Rm <700 N/mm?
o x ae 45°x D
Vc (m/min) 60+80
D fz
RAMPING (mm) (mm/z)
10 0.024
12 0.028
14 0.031
16 0.035
18 0.038
20 0.042
Material Group
et BEER BEREvQER B~-w=QEE CBEEA
Hardness/Rm <700 N/mm? 600+1000 N/mm? <35HRC <40 HRC
ap x ae D x 0.4D D x 0.4D D x 0.25D D x 0.25D
Vc (m/min) 100+120 6080 45:65 30+40
D fz fz fz fz
(mm) (mm/z) (mm/z) (mm/z) (mm/z)
VERTICAL 6 0.024 0.022 0.018 0.017
8 0.032 0.028 0.024 0.022
10 0.038 0.034 0.028 0.026
12 0.043 0.039 0.032 0.030
14 0.049 0.044 0.036 0.034
16 0.054 0.049 0.041 0.038
18 0.059 0.053 0.045 0.042
20 0.066 0.059 0.049 0.046

PARAMETERS SUGGESTED WITH HIGH PRECISION WELDON CHUCK AND STABLE MACHINING CONDITION.

FOR APPLICATION ON HIGH POWER MILLING CHUCK, PLEASE REFER TO HF442 PARAMETERS.

CARBIDE

END-MILLS

HF VH/UP
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HF UNI - Variable Helix and unequal pitch - Corner radius OSAWA

CUTTING PARAMETERS

Material Group
150 513 EEER BEvRR B~-~RCE BEA
Hardness/Rm <700 N/mm? 600+1000 N/mm? <35HRC <40 HRC
ap x ae DxD DxD 0.5D xD 0.5DxD
Ve (m/min) 85+105 55+75 40+60 20+40
D fz fz fz fz
(mm) (mm/z) (mm/z) (mm/z) (mm/z)
@ 3 0.006 0.006 0.005 0.007
— 4 0.008 0.007 0.007 0.009
5 0.010 0.009 0.008 0.011
6 0.012 0.011 0.010 0.013
8 0.016 0.014 0.013 0.017
10 0.019 0.017 0.015 0.021
12 0.022 0.019 0.017 0.024
14 0.024 0.022 0.019 0.027
16 0.027 0.024 0.022 0.030
18 0.030 0.027 0.024 0.033
20 0.033 0.030 0.026 0.036
ap x ae <D5 | 0.5DxD | 0.5DxD | 0.25D x D | 0.25Dx D |
Material Group
150 515 EEERE BE«QERQ B~w-wREE BBA
Hardness/Rm <700 N/mm? 600+1000 N/mm? <35HRC <40 HRC
ap x ae 2D x 0.2D 2D x 0.1D 1.5D x0.1D 1.5D x0.1D
Vc (m/min) 160+200 110+130 80+100 50+70
D fz fz fz fz
(mm) (mm/z) (mm/z) (mm/z) (mm/z)
3 0.032 0.028 0.025 0.035
= 4 0.042 0.037 0.033 0.046
5 0.052 0.047 0.041 0.057
6 0.061 0.055 0.049 0.067
8 0.079 0.071 0.063 0.087
10 0.095 0.085 0.076 0.104
CAREIEE 12 0.108 0.097 0.086 0.119
END-MILLS 14 0.122 0.109 0.097 0.134
16 0.135 0.122 0.108 0.149
18 0.149 0.134 0.119 0.163
20 0.164 0.148 0.131 0.181
HFVH/UP ap x ae =D5 1.5Dx0.1D 1.5Dx0.1D
NOTES:

Down milling CNC programming is required.

‘ae” value max 0.2xD - "T" value max 0.1xD.

The use of end mill with diameter 30-40% smaller than the width of the slot is recommended.

The cutting conditions are based on CNC programming with medium dynamic speed.

With lower CNC dynamic speed, use the same cutting conditions or reduce the cutting speed Vc.

With higher CNC dynamic speed, reduce the “T" value by approximately -30 -50% and apply the maximum available cutting speed Vc.

R1 Cutter radius
R2 Half of slot width
T Programming width of cut

ae Actual width of cut

R2
R1

=

PARAMETERS SUGGESTED WITH HIGH PRECISION WELDON CHUCK AND STABLE MACHINING CONDITION.
FOR APPLICATION ON HIGH POWER MILLING CHUCK, PLEASE REFER TO HF442 PARAMETERS.

414



HF UNI - Variable Helix and unequal pitch - Corner radius OSAWA

HF542 s o

24 UP

NORM HRC
VH 36°/39°| | RADIUS
cylindrical shank and reduced neck, long reach,
corner radius
CR
7
I LS
Lk x| % L di<D CR
% 1stchoice ¥ suitable . ¢ /
<
] — T S5k
‘ t e——
SLOTTING | |SIDEMILLING| | HELICAL | | RAMPING | | VERTICAL | | DRILLING | | TROCHOIDAL ‘ L‘i | 14:‘
D D Tol. CR CRTol. | d(hé) I I d1 L z EDP No. Stock
6 0/-0.030 0.30 +/-0.020 6 12 30 5.80 75 4 HF5420306075 °
6 0/-0.030 0.50 +/-0.020 6 12 30 5.80 75 4 HF5420506075 )
6 0/-0.030 1.00 +/-0.020 6 12 30 5.80 75 4 HF5421006075 °
6 0/-0.030 030 +/-0.020 6 12 30 5.80 100 4 |HF54203060100 °
6 0/-0.030 0.50 +/-0.020 6 12 30 5.80 100 4 |HF54205060100 °
6 0/-0.030 1.00 +/-0.020 6 12 30 5.80 100 4 |HF54210060100 °
8 0/-0.030 0.50 +/-0.020 8 16 40 7.80 100 4 |HF54205080100 °
8 0/-0.030 1.00 +/-0.020 8 16 40 7.80 100 4 |HF54210080100 °
8 0/-0.030 2.00 +/-0.020 8 16 40 7.80 100 4 |HF54220080100 °
10 0/-0.030 0.50 +/-0.020 10 20 50 9.80 125 4 |HF54205100125 °
10 0/-0.030 1.00 +/-0.020 10 20 50 9.80 125 4 |HF54210100125 °
10 0/-0.030 2.00 +/-0.020 10 20 50 9.80 125 4 |HF54220100125 °
12 0/-0.030 0.50 +/-0.020 12 24 60 11.80 125 4 |HF54205120125 °
12 0/-0.030 1.00 +/-0.020 12 24 60 11.80 125 4 |HF54210120125 )
12 0/-0.030 2.00 +/-0.020 12 24 60 11.80 125 4 |HF54220120125 °
12 0/-0.030 3.00 +/-0.020 12 24 60 11.80 125 4 |HF54230120125 ° CARBIDE
12 0/-0.030 0.50 +/-0.020 12 24 60 11.80 150 4 |HF54205120150 ° END-MILLS
12 0/-0.030 1.00 +/-0.020 12 24 60 11.80 150 4 |HF54210120150 )
12 0/-0.030 2.00 +/-0.020 12 24 60 11.80 150 4 |HF54220120150 °
12 0/-0.030 3.00 +/-0.020 12 24 60 11.80 150 4 |HF54230120150 ° HF VH/UP
16 0/-0.030 0.50 +/-0.020 16 32 80 15.70 150 4 |HF54205160150 °
16 0/-0.030 1.00 +/-0.020 16 32 80 15.70 150 4 |HF54210160150 )
16 0/-0.030 2.00 +/-0.020 16 32 80 15.70 150 4 |HF54220160150 °
16 0/-0.030 3.00 +/-0.020 16 32 80 15.70 150 4 |HF54230160150 °
16 0/-0.030 4.00 +/-0.020 16 32 80 15.70 150 4 |HF54240160150 °
20 0/-0.030 0.50 +/-0.020 20 40 100 19.70 150 4 |HF54205200150 )
20 0/-0.030 1.00 +/-0.020 20 40 100 19.70 150 4 |HF54210200150 °
20 0/-0.030 2.00 +/-0.020 20 40 100 19.70 150 4 |HF54220200150 °
20 0/-0.030 3.00 +/-0.020 20 40 100 19.70 150 4 |HF54230200150 °
20 0/-0.030 4.00 +/-0.020 20 40 100 19.70 150 4 |HF54240200150 )

@ stock standard O non-standard stock ~ V stock exhaustion
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HF UNI - Variable Helix and unequal pitch - Corner radius

OSAWA

HF542

CUTTING PARAMETERS

Material Group
150 513 EEER BEvRR B~-~RCE BEA
Hardness/Rm <700 N/mm? 600+1000 N/mm? <35 HRC <40 HRC
ap x ae 0.5D x D 0.3DxD 0.2D xD 0.2D xD
Vc (m/min) 90+110 60+80 40+60 20+40
D fz fz fz fz
(mm) (mm/z) (mm/z) (mm/z) (mm/z)
6 0.019 0.017 0.015 0.014
8 0.025 0.023 0.019 0.018
10 0.030 0.027 0.023 0.021
12 0.035 0.031 0.026 0.024
14 0.039 0.035 0.029 0.027
16 0.043 0.039 0.032 0.030
20 0.053 0.047 0.039 0.037

Material Group

B <

EE«-EE

& e s [ B B

1ISO 513
Hardness/Rm <700 N/mm? 600+1000 N/mm? <35HRC <40 HRC
ap x ae 1.5D x 0.3D 1.5D x 0.3D 1.2D x 0.2D 1.2D x 0.2D
Vc (m/min) 110+130 70+90 50+70 30+50
D fz fz fz fz
(mm) (mm/z) (mm/z) (mm/z) (mm/z)
6 0.023 0.021 0.019 0.026
8 0.030 0.027 0.024 0.033
10 0.036 0.033 0.029 0.040
12 0.041 0.037 0.033 0.046
14 0.047 0.042 0.037 0.051
16 0.052 0.047 0.041 0.057
20 0.063 0.057 0.050 0.069

CARBIDE

END-MILLS

HF VH/UP

Material Group

SR ES ey |

(eaea LU 2| o

& e s (2 B B

1ISO 513
Hardness/Rm <700 N/mm? 600+1000 N/mm? <35HRC <40 HRC
o° x ae 4° x 0.4D 3°x 0.4D 3°x 0.4D 2°x 0.4D
Vc (m/min) 90+110 6080 40+60 20+40
\Q’ D fz fz fz fz
] (mm) (mm/z) (mm/z) (mm/z) (mm/z)
6 0.015 0.014 0.012 0.012
8 0.019 0.018 0.015 0.016
10 0.023 0.022 0.018 0.019
12 0.026 0.025 0.021 0.022
14 0.029 0.028 0.023 0.025
16 0.033 0.031 0.026 0.027
20 0.040 0.038 0.032 0.033

Material Group

B

EEw-E3E

3 e s [ B B

ISO 513
Hardness/Rm <700 N/mm? 600+1000 N/mm? <35HRC <40 HRC
o x ae 7°xD 5°xD 3°xD 3°xD
Vc (m/min) 80+100 50+70 35+55 20+30
D fz fz fz fz
RANPING (mm) (mm/z) (mm/z) (mm/z) (mm/2)
6 0.016 0.015 0.015 0.021
8 0.021 0.020 0.019 0.027
10 0.025 0.024 0.023 0.032
12 0.029 0.027 0.027 0.037
14 0.033 0.031 0.030 0.041
16 0.036 0.034 0.033 0.046
20 0.044 0.041 0.040 0.056
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PARAMETERS SUGGESTED WITH HIGH POWER MILLING CHUCK AND STABLE MACHINING CONDITION




HF UNI - Variable Helix and unequal pitch - Corner radius

OSAWA

HF542

CUTTING PARAMETERS

VERTICAL

Material Group
150 513 EEER BEvRR B~-~RCE BEA
Hardness/Rm <700 N/mm? 600+1000 N/mm? <35 HRC <40 HRC
ap x ae D x 0.4D D x 0.4D D x 0.25D D x 0.25D
Ve (m/min) 80+100 50+70 45+55 20+30
D fz fz fz fz
(mm) (mm/z) (mm/z) (mm/z) (mm/z)
6 0.019 0.017 0.015 0.014
8 0.025 0.023 0.019 0.018
10 0.030 0.027 0.023 0.021
12 0.035 0.031 0.026 0.024
14 0.039 0.035 0.029 0.027
16 0.043 0.039 0.032 0.030
20 0.053 0.047 0.039 0.037

Material Group

B <

B« EE

& e s [ B B

1ISO 513
Hardness/Rm <700 N/mm? 600+1000 N/mm? <35HRC <40 HRC
ap x ae DxD DxD 0.5D xD 0.5D xD
Ve (m/min) 70+90 50+60 35:45 20+30
D fz fz fz fz
(mm) (mm/z) (mm/z) (mm/z) (mm/z)
6 0.010 0.009 0.008 0.011
8 0.013 0.011 0.010 0.014
10 0.015 0.014 0.012 0.017
12 0.017 0.016 0.014 0.019
14 0.019 0.017 0.016 0.021
16 0.022 0.019 0.017 0.024
20 0.026 0.024 0.021 0.029

PARAMETERS SUGGESTED WITH HIGH POWER MILLING CHUCK AND STABLE MACHINING CONDITION

CARBIDE

END-MILLS

HF VH/UP
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HF UNI - Variable Helix and unequal pitch - Corner radius

OSAWA

CARBIDE

END-MILLS

HF VH/UP

H F94 2 0SAWA || MG <40 @/ %
NORM ‘m’ HRC
o ) ) VH36°/39°| | RADIUS | | ZauP
cylindrical shank, long cutting edge ideal for
trochoidal milling, corner radius .
O
* | x| % *
: . CR
* st choice  ¥¢ suitable /
o O E—
SIDE MILLING| | HELICAL | | RAMPING | | VERTICAL | | DRILLING | TROCHOIDAL L ‘47 |4:
I 1
D D Tol. CR CRTol. d(hé) I 1 L z EDP No. Stock
a 0/-0.030 0.10 0/-0.015 6 19 75 4 HF9420104075 °
5 0/-0.030 0.10 0/-0.015 6 19 75 4 HF9420105075 °
6 0/-0.030 0.10 0/-0.015 6 25 75 4 HF9420106075 °
8 0/-0.030 0.20 0/-0.015 8 30 75 4 HF9420208075 °
10 0/-0.035 0.20 0/-0.020 10 40 100 4 HF94202100100 °
12 0/-0.035 0.30 0/-0.020 12 45 100 4 HF94203120100 °
16 0/-0.035 0.30 0/-0.020 16 65 125 4 HF94203160125 °
20 0/-0.035 0.30 0/-0.020 20 65 125 4 HF94203200125 °

418

@ stock standard O non-standard stock ~ V stock exhaustion



HF UNI - Variable Helix and unequal pitch - Corner radius

OSAWA

CUTTING PARAMETERS

Material Group
150 513 EEER BEvRR B~-~RCE BEA
Hardness/Rm <700 N/mm? 600+1000 N/mm? <35 HRC <40 HRC
ap x ae 1.5D x 0.3D 1.5D x 0.3D 1.2D x 0.2D 1.2D x 0.2D
Vc (m/min) 110+130 70+90 50+70 30+50
D fz fz fz fz
(mm) (mm/z) (mm/z) (mm/z) (mm/z)
SIDE MILLING 4 0.016 0.015 0.013 0.018
5 0.021 0.019 0.017 0.023
6 0.026 0.023 0.021 0.029
8 0.031 0.028 0.025 0.034
10 0.036 0.033 0.029 0.040
12 0.041 0.037 0.033 0.045
16 0.047 0.042 0.038 0.052
20 0.063 0.057 0.051 0.070
ap x ae <D5 1.5Dx0.1D 1.5Dx0.1D 1.2Dx0.1D 1.2Dx0.1D ‘

Material Group

R |

DR« @EE

@ e v [ B3

ISO 513
Hardness/Rm <700 N/mm? 600+1000 N/mm? <35HRC <40 HRC
o x ae 4° x 0.4D 3°x0.4D 3°x0.4D 2°x0.4D
Vc (m/min) 90+110 60+80 40+60 20+40
D fz fz fz fz
(mm) (mm/z) (mm/z) (mm/z) (mm/z)
HELICAL 4 0.010 0.010 0.008 0.009
5 0.013 0.013 0.011 0.011
6 0.016 0.016 0.013 0.014
8 0.019 0.018 0.015 0.016
10 0.023 0.022 0.018 0.019
12 0.026 0.025 0.021 0.022
16 0.030 0.028 0.024 0.025
20 0.040 0.038 0.032 0.033
a® x ae <D5 2°x0.4D 2°x0.4D 1°x0.4D 1°x0.4D

PARAMETERS SUGGESTED WITH HIGH POWER MILLING CHUCK AND STABLE MACHINING CONDITION

CARBIDE

END-MILLS

HF VH/UP
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HF UNI - Variable Helix and unequal pitch - Corner radius OSAWA

CUTTING PARAMETERS

Material Group
150 513 EEER BEvRR B~-~RCE BEA
Hardness/Rm <700 N/mm? 600+1000 N/mm? <35HRC <40 HRC
o° x ae 5°xD 5°xD 3°xD 3°xD
Ve (m/min) 80+100 50+70 35+55 20+30
D fz fz fz fz
(mm) (mm/z) (mm/z) (mm/z) (mm/z)
RAMPING 4 0.012 0.011 0.010 0.014
5 0.015 0.014 0.014 0.019
6 0.019 0.017 0.017 0.023
8 0.022 0.020 0.020 0.027
10 0.027 0.024 0.023 0.032
12 0.030 0.027 0.026 0.036
16 0.034 0.031 0.030 0.041
20 0.046 0.042 0.041 0.056
Material Group
150 513 EEERE BE«QER B~w-wREE BBA
Hardness/Rm <700 N/mm? 600+1000 N/mm? <35HRC <40 HRC
ap x ae D x0.4D D x0.4D D x 0.25D D x 0.25D
Vc (m/min) 80+100 50+70 35+55 20+30
D fz fz fz fz
(mm) (mm/z) (mm/z) (mm/z) (mm/z)
VERTICAL 4 0.014 0.012 0.010 0.010
5 0.018 0.016 0.013 0.012
6 0.022 0.019 0.016 0.015
8 0.026 0.023 0.019 0.018
10 0.030 0.027 0.023 0.021
12 0.034 0.031 0.026 0.024
16 0.039 0.035 0.029 0.027
20 0.053 0.048 0.040 0.037
Material Group
P1 P7 § K1 M1 M2 M3 S1
DEED BR-EE O-«DEE BEE
END-MILLS
Hardness/Rm <700 N/mm? 600+1000 N/mm? <35HRC <40 HRC
ap x ae DxD DxD D x 0.5D D x 0.5D
Ve (m/min) 70+90 50+60 35:45 20+30
HF VH/UP
D fz fz fz fz
(mm) (mm/z) (mm/z) (mm/z) (mm/z)
DRILLING 4 0.007 0.006 0.005 0.007
5 0.009 0.008 0.007 0.010
6 0.011 0.010 0.009 0.012
8 0.013 0.012 0.010 0.014
10 0.015 0.014 0.012 0.017
12 0.017 0.015 0.014 0.019
16 0.020 0.018 0.016 0.022
20 0.026 0.024 0.021 0.029
ap x ae <D5 0.5DxD 0.5DxD 0.25D xD 0.25DxD

420

PARAMETERS SUGGESTED WITH HIGH POWER MILLING CHUCK AND STABLE MACHINING CONDITION




HF UNI - Variable Helix and unequal pitch - Corner radius

OSAWA

CUTTING PARAMETERS

Material Group
150 513 EEER BEvRR B~-~RCE BEA
Hardness/Rm <700 N/mm? 600+1000 N/mm? <35 HRC <40 HRC
ap x ae 2D x 0.1D 2D x 0.1D 1.5D x0.1D 1.5D x0.1D
Ve (m/min) 140+160 100+120 70+90 40+60
D fz fz fz fz
(mm) (mm/z) (mm/z) (mm/z) (mm/z)
TROCHOIDAL 4 0.034 0.031 0.027 0.037
5 0.044 0.040 0.035 0.048
6 0.054 0.049 0.043 0.059
8 0.064 0.058 0.051 0.070
10 0.076 0.068 0.061 0.084
12 0.086 0.077 0.069 0.095
16 0.098 0.088 0.078 0.108
20 0.132 0.119 0.106 0.145
ap x ae <D5 1.5Dx0.1D 1.5Dx0.1D 1.2D x 0.05D 1.2D x 0.05D
NOTES:

Down milling CNC programming is required.

‘ae” value max 0.2xD - “T" value max 0.1xD.

The use of end mill with diameter 30-40% smaller than the width of the slot is recommended.

The cutting conditions are based on CNC programming with medium dynamic speed.

With lower CNC dynamic speed, use the same cutting conditions or reduce the cutting speed Vc.

With higher CNC dynamic speed, reduce the “T" value by approximately -30 -50% and apply the maximum available cutting speed Vc.

R1 Cutter radius
R2 Half of slot width
T Programming width of cut

ae Actual width of cut
x

ae

R2

=1

CARBIDE

END-MILLS

HF VH/UP

PARAMETERS SUGGESTED WITH HIGH POWER MILLING CHUCK AND STABLE MACHINING CONDITION
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HF UNI - Variable Helix and unequal pitch - Corner radius OSAWA

H F 9 4 3 0SAWA || MG <40 @/ %
NORM HRC
] ) VH36°/39°| | RADIUS | | ZauP
weldon shank, long cutting edge ideal for
trochoidal milling, corner radius -
Y
* | x| % *
% 1stchoice ¥ suitable /CR
© wl [ O SNSSP
SIDE MILLING| | HELICAL | | RAMPING | | VERTICAL | | DRILLING | TROCHOIDAL ‘ L L— |—>‘
I |
D D Tol. CR CRTol. d(hé) I 1 L z EDP No. Stock
4 0/-0.030 0.10 0/-0.015 6 19 75 4 HF9430104075 °
5 0/-0.030 0.10 0/-0.015 6 19 75 4 HF9430105075 °
6 0/-0.030 0.10 0/-0.015 6 25 75 4 HF9430106075 °
8 0/-0.030 0.20 0/-0.015 8 30 75 4 HF9430208075 °
10 0/-0.035 0.20 0/-0.020 10 40 100 4 HF94302100100 °
12 0/-0.035 0.30 0/-0.020 12 45 100 4 HF94303120100 °
16 0/-0.035 0.30 0/-0.020 16 65 125 4 HF94303160125 °
20 0/-0.035 0.30 0/-0.020 20 65 125 4 HF94303200125 °

CARBIDE

END-MILLS

HF VH/UP

@ stock standard O non-standard stock  V stock exhaustion
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HF UNI - Variable Helix and unequal pitch - Corner radius

OSAWA

CUTTING PARAMETERS

Material Group
150 513 EEER BEvRR B~-~RCE BEA
Hardness/Rm <700 N/mm? 600+1000 N/mm? <35 HRC <40 HRC
ap x ae 1.5D x 0.3D 1.5D x 0.3D 1.2D x 0.2D 1.2D x 0.2D
Vc (m/min) 110+130 70+90 50+70 30+50
D fz fz fz fz
(mm) (mm/z) (mm/z) (mm/z) (mm/z)
SIDE MILLING 4 0.016 0.015 0.013 0.018
5 0.021 0.019 0.017 0.023
6 0.026 0.023 0.021 0.029
8 0.031 0.028 0.025 0.034
10 0.036 0.033 0.029 0.040
12 0.041 0.037 0.033 0.045
16 0.047 0.042 0.038 0.052
20 0.063 0.057 0.051 0.070
ap x ae <D5 1.5Dx0.1D 1.5Dx0.1D 1.2Dx0.1D 1.2Dx0.1D ‘

Material Group

R |

DR« @EE

@ e v [ B3

ISO 513
Hardness/Rm <700 N/mm? 600+1000 N/mm? <35HRC <40 HRC
o x ae 4° x 0.4D 3°x0.4D 3°x0.4D 2°x0.4D
Vc (m/min) 90+110 60+80 40+60 20+40
D fz fz fz fz
(mm) (mm/z) (mm/z) (mm/z) (mm/z)
HELICAL 4 0.010 0.010 0.008 0.009
5 0.013 0.013 0.011 0.011
6 0.016 0.016 0.013 0.014
8 0.019 0.018 0.015 0.016
10 0.023 0.022 0.018 0.019
12 0.026 0.025 0.021 0.022
16 0.030 0.028 0.024 0.025
20 0.040 0.038 0.032 0.033
a® x ae <D5 2°x0.4D 2°x0.4D 1°x0.4D 1°x0.4D

PARAMETERS SUGGESTED WITH HIGH PRECISION WELDON CHUCK AND STABLE MACHINING CONDITION.

FOR APPLICATION ON HIGH POWER MILLING CHUCK, PLEASE REFER TO HF942 PARAMETERS.

CARBIDE

END-MILLS

HF VH/UP
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HF UNI - Variable Helix and unequal pitch - Corner radius OSAWA

CUTTING PARAMETERS

Material Group
150 513 EEER BEvRR B~-~RCE BEA
Hardness/Rm <700 N/mm? 600+1000 N/mm? <35HRC <40 HRC
o° x ae 5°xD 5°xD 3°xD 3°xD
Ve (m/min) 80+100 50+70 35+55 20+30
D fz fz fz fz
(mm) (mm/z) (mm/z) (mm/z) (mm/z)
RAMPING 4 0.012 0.011 0.010 0.014
5 0.015 0.014 0.014 0.019
6 0.019 0.017 0.017 0.023
8 0.022 0.020 0.020 0.027
10 0.027 0.024 0.023 0.032
12 0.030 0.027 0.026 0.036
16 0.034 0.031 0.030 0.041
20 0.046 0.042 0.041 0.056
Material Group
150 513 EEERE BE«QER B~w-wREE BBA
Hardness/Rm <700 N/mm? 600+1000 N/mm? <35HRC <40 HRC
ap x ae D x0.4D D x0.4D D x 0.25D D x 0.25D
Vc (m/min) 80+100 50+70 35+55 20+30
D fz fz fz fz
(mm) (mm/z) (mm/z) (mm/z) (mm/z)
VERTICAL 4 0.014 0.012 0.010 0.010
5 0.018 0.016 0.013 0.012
6 0.022 0.019 0.016 0.015
8 0.026 0.023 0.019 0.018
10 0.030 0.027 0.023 0.021
12 0.034 0.031 0.026 0.024
16 0.039 0.035 0.029 0.027
20 0.053 0.048 0.040 0.037
Material Group
P1 P7 § K1 M1 M2 M3 S1
DEED BR-EE O-«DEE BEE
END-MILLS
Hardness/Rm <700 N/mm? 600+1000 N/mm? <35HRC <40 HRC
ap x ae DxD DxD D x 0.5D D x 0.5D
Ve (m/min) 70+90 50+60 35:45 20+30
HF VH/UP
D fz fz fz fz
(mm) (mm/z) (mm/z) (mm/z) (mm/z)
DRILLING 4 0.007 0.006 0.005 0.007
5 0.009 0.008 0.007 0.010
6 0.011 0.010 0.009 0.012
8 0.013 0.012 0.010 0.014
10 0.015 0.014 0.012 0.017
12 0.017 0.015 0.014 0.019
16 0.020 0.018 0.016 0.022
20 0.026 0.024 0.021 0.029
ap x ae <D5 0.5DxD 0.5DxD 0.25D xD 0.25DxD
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PARAMETERS SUGGESTED WITH HIGH PRECISION WELDON CHUCK AND STABLE MACHINING CONDITION.

FOR APPLICATION ON HIGH POWER MILLING CHUCK, PLEASE REFER TO HF942 PARAMETERS.




HF UNI - Variable Helix and unequal pitch - Corner radius

OSAWA

CUTTING PARAMETERS

Material Group
150 513 EEER BEvRR B~-~RCE BEA
Hardness/Rm <700 N/mm? 600+1000 N/mm? <35 HRC <40 HRC
ap x ae 2D x 0.1D 2D x 0.1D 1.5D x0.1D 1.5D x0.1D
Ve (m/min) 140+160 100+120 70+90 40+60
D fz fz fz fz
(mm) (mm/z) (mm/z) (mm/z) (mm/z)
TROCHOIDAL 4 0.034 0.031 0.027 0.037
5 0.044 0.040 0.035 0.048
6 0.054 0.049 0.043 0.059
8 0.064 0.058 0.051 0.070
10 0.076 0.068 0.061 0.084
12 0.086 0.077 0.069 0.095
16 0.098 0.088 0.078 0.108
20 0.132 0.119 0.106 0.145
ap x ae <D5 1.5Dx0.1D 1.5Dx0.1D 1.2D x 0.05D 1.2D x 0.05D
NOTES:

Down milling CNC programming is required.

‘ae” value max 0.2xD - “T" value max 0.1xD.

The use of end mill with diameter 30-40% smaller than the width of the slot is recommended.

The cutting conditions are based on CNC programming with medium dynamic speed.

With lower CNC dynamic speed, use the same cutting conditions or reduce the cutting speed Vc.

With higher CNC dynamic speed, reduce the “T" value by approximately -30 -50% and apply the maximum available cutting speed Vc.

R1 Cutter radius
R2 Half of slot width
T Programming width of cut

ae Actual width of cut
x

ae

R2

=1

CARBIDE

END-MILLS

HF VH/UP

PARAMETERS SUGGESTED WITH HIGH PRECISION WELDON CHUCK AND STABLE MACHINING CONDITION.
FOR APPLICATION ON HIGH POWER MILLING CHUCK, PLEASE REFER TO HF942 PARAMETERS.
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HF UNI - Variable helix - Corner radius OSAWA

HF642 ov | (5| 2

NORM HRC
o . ) - ) 36°/37°/38°) | RADIUS 5
cylindrical shank, 5F ideal for trochoidal milling, corner radius
CR
Lk x| * *
* st choice  ¥¢ suitable /CR
O avo] | N P
| ]
SIDE MILLING| | HELICAL | | RAMPING | | VERTICAL | |TROCHOIDAL L
|
D D Tol. CR CRTol. d(hé) I 1 L z EDP No. Stock
a 0/-0.020 0.10 0/-0.015 6 12 57 5 HF64201040 °
5 0/-0.020 0.10 0/-0.015 6 13 57 5 HF64201050 )
6 0/-0.020 0.10 0/-0.015 6 13 57 5 HF64201060 °
8 0/-0.020 0.20 0/-0.015 8 20 64 5 HF64202080 °
10 0/-0.020 0.20 0/-0.020 10 22 72 5 HF64202100 °
12 0/-0.020 0.30 0/-0.020 12 26 83 5 HF64203120 °
16 0/-0.020 0.30 0/-0.020 16 32 92 5 HF64203160 °
20 0/-0.020 0.30 0/-0.020 20 38 104 5 HF64203200 °

CARBIDE

END-MILLS

HF VH/UP

@ stock standard O non-standard stock ~ V stock exhaustion
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HF UNI - Variable helix - Corner radius

OSAWA

CUTTING PARAMETERS

Material Group
150 513 EEER BEvRR B~-~RCE BEA
Hardness/Rm <700 N/mm? 600+1000 N/mm? <35 HRC <40 HRC
ap x ae 1.5D x 0.5D 1.5D x 0.5D 1.2D x 0.3D 1.2D x 0.3D
Vc (m/min) 160+180 100+120 70+90 40+60
D fz fz fz fz
(mm) (mm/z) (mm/z) (mm/z) (mm/z)
4 0.019 0.017 0.015 0.021
5 0.023 0.021 0.019 0.026
6 0.028 0.025 0.022 0.030
8 0.036 0.032 0.029 0.039
10 0.043 0.039 0.034 0.047
12 0.049 0.044 0.039 0.054
14 0.055 0.050 0.044 0.061
16 0.061 0.055 0.049 0.067
20 0.074 0.067 0.060 0.082
ap x ae <D5 1.5Dx0.3D 1.5Dx 0.3D 1.2Dx0.2D 1.2D x 0.2D ‘

Material Group

B <

B« EE

& e v [ B3

1SO 513
Hardness/Rm <700 N/mm? 600+1000 N/mm? <35HRC <40 HRC
o x ae 5°x 0.4D 4° x 0.4D 3°x0.4D 2°x 0.4D
Vc (m/min) 130+150 80+100 60+80 30+50
D fz fz fz fz
(mm) (mm/z) (mm/z) (mm/z) (mm/z)
] 4 0.011 0.011 0.009 0.009
5 0.014 0.013 0.012 0.011
6 0.017 0.016 0.014 0.013
8 0.022 0.020 0.018 0.017
10 0.026 0.024 0.021 0.020
12 0.030 0.028 0.024 0.023
14 0.033 0.031 0.028 0.026
16 0.037 0.035 0.031 0.029
20 0.045 0.042 0.037 0.035
a° x ae <D5 2°x0.4D 2°x0.4D \ 1°x 0.4D 1°x 0.4D
Material Group
o BEREER RBE«RR B-~-«-EZECEA EBEBA
Hardness/Rm <700 N/mm? 600+1000 N/mm? <35HRC <40 HRC
a° x ae 15°xD 10°xD 5°xD 5°xD
Vc (m/min) 130+150 80+100 60:80 30:50
D fz fz fz fz
(mm) (mm/z) (mm/z) (mm/z) (mm/z)
RAMPING 6 0.018 0.017 0.016 0.022
8 0.024 0.022 0.021 0.029
10 0.028 0.026 0.025 0.034
12 0.033 0.030 0.029 0.039
14 0.037 0.034 0.032 0.044
16 0.041 0.037 0.036 0.049
20 0.050 0.046 0.043 0.060

PARAMETERS SUGGESTED WITH HIGH POWER MILLING CHUCK AND STABLE MACHINING CONDITION

CARBIDE

END-MILLS

HF VH/UP
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HF UNI - Variable helix - Corner radius OSAWA

CUTTING PARAMETERS

Material Group
150 513 EEER BEvRR B~-~RCE BEA
Hardness/Rm <700 N/mm? 600+1000 N/mm? <35 HRC <40 HRC
ap x ae D x 0.4D D x 0.4D D x 0.25D D x 0.25D
Ve (m/min) 130+150 80+100 60+80 30+50
D fz fz fz fz
VENCAL (mm) (mm/z) (mm/z) (mm/z) (mm/z)
¢ 6 0.023 0.021 0.017 0.016
8 0.030 0.027 0.022 0.021
10 0.036 0.032 0.027 0.025
12 0.041 0.037 0.031 0.029
14 0.046 0.041 0.034 0.032
16 0.051 0.046 0.038 0.036
20 0.062 0.056 0.047 0.043
Material Group
50513 EEER BEvRR EB~-~RCE BEA
Hardness/Rm <700 N/mm? 600+1000 N/mm? <35HRC <40 HRC
ap x ae 2D x 0.2D 2D x 0.1D 1.5D x0.1D 1.5D x0.1D
Vc (m/min) 190+230 130+150 100+120 50+70
D fz fz fz fz
(mm) (mm/z) (mm/z) (mm/z) (mm/z)
= 4 0.039 0.035 0.031 0.043
5 0.049 0.044 0.039 0.054
6 0.057 0.052 0.046 0.063
8 0.074 0.067 0.060 0.082
10 0.089 0.080 0.071 0.098
12 0.102 0.092 0.082 0.112
14 0.115 0.103 0.092 0.126
16 0.128 0.115 0.102 0.140
20 0.155 0.140 0.124 0.171
ap x ae <D5 1.5Dx0.1D 1.5Dx0.1D Dx0.1D Dx0.1D
CARBIDE NOTES:

END-MILLS

Down milling CNC programming is required.

“ae” value max 0.2xD - "T" value max 0.1xD.

The use of end mill with diameter 30-40% smaller than the width of the slot is recommended.

The cutting conditions are based on CNC programming with medium dynamic speed.

With lower CNC dynamic speed, use the same cutting conditions or reduce the cutting speed Vc.

With higher CNC dynamic speed, reduce the “T" value by approximately -30 -50% and apply the maximum available cutting speed Vc.

HF VH/UP

R1 Cutter radius
R2 Half of slot width
T Programming width of cut

ae Actual width of cut

R2
R1

=

PARAMETERS SUGGESTED WITH HIGH POWER MILLING CHUCK AND STABLE MACHINING CONDITION
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HF UNI - Variable helix - Corner radius OSAWA

<40
HRC

HF643 oo e

%

36°/37°/38°| | RADIUS

weldon shank, 5 flutes ideal for trochoidal milling, corner radius

CR

/

Lk x| * *
% 1stchoice ¥ suitable

©

CR

_ /
ool (O N b
| T

SIDE MILLING| | HELICAL | | RAMPING | | VERTICAL | |TROCHOIDAL
D D Tol. CR CRTol. d(hé) | 1 L z EDP No. Stock
4 0/-0.020 0.10 0/-0.015 6 12 57 5 HF64301040 [ ]
5 0/-0.020 0.10 0/-0.015 6 13 57 5 HF64301050 [ J
6 0/-0.020 0.10 0/-0.015 6 13 57 5 HF64301060 ®
8 0/-0.020 0.20 0/-0.015 8 20 64 5 HF64302080 [}
10 0/-0.020 0.20 0/-0.020 10 22 72 5 HF64302100 [ ]
12 0/-0.020 0.30 0/-0.020 12 26 83 5 HF64303120 [}
16 0/-0.020 0.30 0/-0.020 16 32 92 5 HF64303160 ®
20 0/-0.020 0.30 0/-0.020 20 38 104 5 HF64303200 [}

CARBIDE

END-MILLS

HF VH/UP

@ stock standard O non-standard stock ~ V stock exhaustion

429



HF UNI - Variable helix - Corner radius

OSAWA

CUTTING PARAMETERS

Material Group
150 513 EEER BEvRRE B~-~RCE BEA
Hardness/Rm <700 N/mm? 600+1000 N/mm? <35HRC <40 HRC
ap x ae 1.5D x 0.5D 1.5D x 0.5D 1.2D x 0.3D 1.2D x 0.3D
Vc (m/min) 160+180 100+120 70+90 40+60
D fz fz fz fz
(mm) (mm/z) (mm/z) (mm/z) (mm/z)
4 0.019 0.017 0.015 0.021
5 0.023 0.021 0.019 0.026
6 0.028 0.025 0.022 0.030
8 0.036 0.032 0.029 0.039
10 0.043 0.039 0.034 0.047
12 0.049 0.044 0.039 0.054
14 0.055 0.050 0.044 0.061
16 0.061 0.055 0.049 0.067
20 0.074 0.067 0.060 0.082
ap x ae <D5 1.5Dx0.3D 1.5Dx0.3D 1.2Dx0.2D 1.2D x 0.2D

Material Group

B <

- EE

& e s [ BB

1SO 513
Hardness/Rm <700 N/mm? 600+1000 N/mm? <35HRC <40 HRC
o x ae 5°x0.4D 4° x 0.4D 3°x0.4D 3°x0.4D
Vc (m/min) 130+150 80+100 60+80 30+50
D fz fz fz fz
(mm) (mm/z) (mm/z) (mm/z) (mm/z)
] 4 0.011 0.011 0.009 0.009
5 0.014 0.013 0.012 0.011
6 0.017 0.016 0.014 0.013
8 0.022 0.020 0.018 0.017
10 0.026 0.024 0.021 0.020
12 0.030 0.028 0.024 0.023
14 0.033 0.031 0.028 0.026
16 0.037 0.035 0.031 0.029
20 0.045 0.042 0.037 0.035
CARBIDE
END-MILLS a° x ae <D5 2°x 0.4D 2°x0.4D \ 1°x0.4D 1°x0.4D
HF VH/UP Material Group
e BEREER RBE«RBR B-«-FECEA EBEBA
Hardness/Rm <700 N/mm? 600+1000 N/mm? <35HRC <40 HRC
o x ae 15°xD 10°xD 5°xD 5°xD
Vc (m/min) 130+150 80+100 60:80 30:50
D fz fz fz fz
A (mm) (mm/z) (mm/z) (mm/z) (mm/z)
¢ 6 0.018 0.017 0.016 0.022
8 0.024 0.022 0.021 0.029
10 0.028 0.026 0.025 0.034
12 0.033 0.030 0.029 0.039
14 0.037 0.034 0.032 0.044
16 0.041 0.037 0.036 0.049
20 0.050 0.046 0.043 0.060
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PARAMETERS SUGGESTED WITH HIGH PRECISION WELDON CHUCK AND STABLE MACHINING CONDITION.

FOR APPLICATION ON HIGH POWER MILLING CHUCK, PLEASE REFER TO HF642 PARAMETERS.




HF UNI - Variable helix - Corner radius OSAWA

CUTTING PARAMETERS

Material Group
150 513 EEER BEv-RRE B~-~RCE BEA
Hardness/Rm <700 N/mm? 600+1000 N/mm? <35HRC <40 HRC
ap x ae D x 0.4D D x 0.4D D x 0.25D D x 0.25D
Vc (m/min) 130+150 80+100 60+80 30+50
D fz fz fz fz
VENCAL (mm) (mm/z) (mm/z) (mm/z) (mm/z)
¢ 6 0.023 0.021 0.017 0.016
8 0.030 0.027 0.022 0.021
10 0.036 0.032 0.027 0.025
12 0.041 0.037 0.031 0.029
14 0.046 0.041 0.034 0.032
16 0.051 0.046 0.038 0.036
20 0.062 0.056 0.047 0.043
Material Group
50513 BEEER BEvRR B~-~RCE BEA
Hardness/Rm <700 N/mm? 600+1000 N/mm? <35HRC <40 HRC
ap x ae 2D x 0.2D 2D x 0.1D 1.5D x0.1D 1.5D x0.1D
Vc (m/min) 190+230 130+150 100+120 50+70
D fz fz fz fz
(mm) (mm/z) (mm/z) (mm/z) (mm/z)
= 4 0.039 0.035 0.031 0.043
5 0.049 0.044 0.039 0.054
6 0.057 0.052 0.046 0.063
8 0.074 0.067 0.060 0.082
10 0.089 0.080 0.071 0.098
12 0.102 0.092 0.082 0.112
14 0.115 0.103 0.092 0.126
16 0.128 0.115 0.102 0.140
20 0.155 0.140 0.124 0.171
ap x ae <D5 1.5Dx0.1D 1.5Dx0.1D Dx0.1D Dx0.1D
NOTES:

Down milling CNC programming is required.

“ae” value max 0.2xD - "T" value max 0.1xD.

The use of end mill with diameter 30-40% smaller than the width of the slot is recommended.

The cutting conditions are based on CNC programming with medium dynamic speed.

With lower CNC dynamic speed, use the same cutting conditions or reduce the cutting speed Vc.

With higher CNC dynamic speed, reduce the “T" value by approximately -30 -50% and apply the maximum available cutting speed Vc.

R1 Cutter radius
R2 Half of slot width
T Programming width of cut

ae Actual width of cut

R2
R1

Y

T—)XH)

=

PARAMETERS SUGGESTED WITH HIGH PRECISION WELDON CHUCK AND STABLE MACHINING CONDITION.
FOR APPLICATION ON HIGH POWER MILLING CHUCK, PLEASE REFER TO HF642 PARAMETERS.

CARBIDE

END-MILLS

HF VH/UP
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HF UNI - Variable helix - Corner radius OSAWA

CARBIDE

END-MILLS

HF VH/UP

432

H F 7 4 2 osawA | MG || <40 ‘ % ’
NORM HRC
o ) . . ‘ 36°/37°/38°) | RADIUS 5
cylindrical shank, long 5 flutes ideal for trochoidal milling, corner radius
CR
/
* | x| % *
* st choice  ¥¢ suitable CR
© "y =Y
SIDE MILLING| | HELICAL | | RAMPING | | VERTICAL | |TROCHOIDAL ‘ Fl;"
L ‘
D D Tol. CR CRTol. d(hé) I 1 L z EDP No. Stock
6 0/-0.030 0.10 0/-0.015 6 25 75 5 HF7420106075 °
8 0/-0.030 0.20 0/-0.015 8 25 75 5 HF7420208075 °
10 0/-0.035 0.20 0/-0.020 10 38 100 5 HF74202100100 °
12 0/-0.035 0.30 0/-0.020 12 45 100 5 HF74203120100 °
16 0/-0.035 0.30 0/-0.020 16 55 125 5 HF74203160125 °
20 0/-0.035 0.30 0/-0.020 20 65 125 5 HF74203200125 °

@ stock standard O non-standard stock ~ V stock exhaustion



HF UNI - Variable helix - Corner radius OSAWA

CUTTING PARAMETERS

Material Group
150 513 EEER BEvRR B~-~RCE BEA
Hardness/Rm <700 N/mm? 600+1000 N/mm? <35HRC <40 HRC
ap x ae 1.5D x 0.3D 1.5D x 0.3D 1.2D x 0.2D 1.2D x 0.2D
Vc (m/min) 110+130 70+90 50+70 30+50
D fz fz fz fz
(mm) (mm/z) (mm/z) (mm/z) (mm/z)
6 0.023 0.021 0.019 0.026
8 0.028 0.025 0.022 0.030
10 0.033 0.030 0.026 0.036
12 0.037 0.033 0.030 0.041
16 0.042 0.038 0.034 0.047
20 0.057 0.051 0.046 0.063
Material Group
150 513 EEER BEvRR B~-~RCE BEA
Hardness/Rm <700 N/mm? 600+1000 N/mm? <35HRC <40 HRC
o° x ae 4° x 0.4D 3°x0.4D 3°x0.4D 2°x 0.4D
Vc (m/min) 90+110 6080 40+60 20+40
@ D fz fz fz fz
HELICAL (mm) (mm/z) (mm/z) (mm/z) (mm/z)
6 0.016 0.016 0.013 0.014
8 0.019 0.018 0.015 0.016
10 0.023 0.022 0.018 0.019
12 0.026 0.025 0.021 0.022
16 0.030 0.028 0.024 0.025
20 0.040 0.038 0.032 0.033
Material Group
et EEER BEvRR B~-~RCEA BEA8
Hardness/Rm <700 N/mm? 600+1000 N/mm? <35HRC <40 HRC
o x ae 5°xD 4°xD 3°xD 3°xD
Vc (m/min) 80+100 50+70 35+55 20+30 CARBIDE
D & & & & END-MILLS
RAMPING (mm) (mm/z) (mm/z) (mm/z) (mm/z)
6 0.017 0.016 0.015 0.021
8 0.020 0.019 0.018 0.024 HE VH/UP
10 0.024 0.022 0.021 0.029
12 0.027 0.025 0.024 0.033
16 0.031 0.029 0.027 0.037
20 0.042 0.039 0.037 0.050

PARAMETERS SUGGESTED WITH HIGH POWER MILLING CHUCK AND STABLE MACHINING CONDITION
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HF UNI - Variable helix - Corner radius OSAWA

CUTTING PARAMETERS

CARBIDE

END-MILLS

HF VH/UP

434

Material Group
DEER REYWOR Ex«R0E BEE
Hardness/Rm <700 N/mm? 600+1000 N/mm? <35 HRC <40 HRC
ap x ae D x 0.4D D x 0.4D D x 0.25D D x 0.25D
Ve (m/min) 80+100 50+70 35+55 20+30
D fz fz fz fz
VERTICAL (mm) (mm/z) (mm/z) (mm/z) (mm/z)
6 0.022 0.019 0.016 0.015
8 0.026 0.023 0.019 0.018
10 0.030 0.027 0.023 0.021
12 0.034 0.031 0.026 0.024
16 0.039 0.035 0.029 0.027
20 0.053 0.048 0.040 0.037
Material Group
150 513 EEER BEvRRE B~~RCEA BEA8
Hardness/Rm <700 N/mm? 600+1000 N/mm? <35HRC <40 HRC
ap x ae 3Dx0.1D 3D x0.1D 2D x 0.1D 2D x 0.1D
Vc (m/min) 130+170 100+120 70+90 40+60
D fz fz fz fz
TROCHOIDAL (mm) (mm/z) (mm/z) (mm/z) (mm/z)
6 0.054 0.049 0.043 0.059
8 0.064 0.058 0.051 0.070
10 0.076 0.068 0.061 0.084
12 0.086 0.077 0.069 0.095
16 0.098 0.088 0.078 0.108
20 0.132 0.119 0.106 0.145
NOTES:

Down milling CNC programming is required.

‘ae” value max 0.2xD - "T" value max 0.1xD.
The use of end mill with diameter 30-40% smaller than the width of the slot is recommended.
The cutting conditions are based on CNC programming with medium dynamic speed.

With lower CNC dynamic speed, use the same cutting conditions or reduce the cutting speed Vc.

With higher CNC dynamic speed, reduce the “T" value by approximately -30 -50% and apply the maximum available cutting speed Vc.

e R1 Cutter radius

R1

R2 Half of slot width
T Programming width of cut
ae Actual width of cut

=i

PARAMETERS SUGGESTED WITH HIGH POWER MILLING CHUCK AND STABLE MACHINING CONDITION




HF UNI - Variable helix - Corner radius OSAWA

H F 7 4 3 osawa | MG || <40 %
NORM HRC
. . - . 36°/37°/38°) | RADIUS 5
weldon shank, long 5 flutes ideal for trochoidal milling, corner radius
/CR
* | x| % *
* 1st choice 7 suitable /CR
© o} [0 I\
| ]
SIDE MILLING| | HELICAL | | RAMPING | | VERTICAL | |TROCHOIDAL L |
I 1
D D Tol. CR CRTol. d(hé) I 1 L z EDP No. Stock
6 0/-0.030 0.10 0/-0.015 6 25 75 5 HF7430106075 °
8 0/-0.030 0.20 0/-0.015 8 25 75 5 HF7430208075 °
10 0/-0.035 0.20 0/-0.020 10 38 100 5 HF74302100100 °
12 0/-0.035 0.30 0/-0.020 12 45 100 5 HF74303120100 )
16 0/-0.035 0.30 0/-0.020 16 55 125 5 HF74303160125 °
20 0/-0.035 0.30 0/-0.020 20 65 125 5 HF74303200125 °

CARBIDE

END-MILLS

HF VH/UP

@ stock standard O non-standard stock ~ V stock exhaustion
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HF UNI - Variable helix - Corner radius OSAWA

CUTTING PARAMETERS

Material Group
150 513 EEER BEvRR B~-~RCE BEA
Hardness/Rm <700 N/mm? 600+1000 N/mm? <35HRC <40 HRC
ap x ae 1.5D x 0.3D 1.5D x 0.3D 1.2D x 0.2D 1.2D x 0.2D
Ve (m/min) 110+130 70+90 50+70 30+50
D fz fz fz fz
(mm) (mm/z) (mm/z) (mm/z) (mm/z)
6 0.023 0.021 0.019 0.026
8 0.028 0.025 0.022 0.030
10 0.033 0.030 0.026 0.036
12 0.037 0.033 0.030 0.041
16 0.042 0.038 0.034 0.047
20 0.057 0.051 0.046 0.063
Material Group
150 513 EEER BEvRRE B~~RCEA BEA8
Hardness/Rm <700 N/mm? 600+1000 N/mm? <35HRC <40 HRC
o° x ae 4° x 0.4D 3°x0.4D 3°x0.4D 2°x 0.4D
Vc (m/min) 90+110 6080 40+60 20+40
@ D fz fz fz fz
HELICAL (mm) (mm/z) (mm/z) (mm/z) (mm/z)
6 0.016 0.016 0.013 0.014
8 0.019 0.018 0.015 0.016
10 0.023 0.022 0.018 0.019
12 0.026 0.025 0.021 0.022
16 0.030 0.028 0.024 0.025
20 0.040 0.038 0.032 0.033
Material Group
et EEER BEv-RRE B~-~RCE BEaA8
Hardness/Rm <700 N/mm? 600+1000 N/mm? <35HRC <40 HRC
o x ae 5°xD 4°xD 3°xD 3°xD
CARBIDE Vc (m/min) 80+100 50+70 35+55 20+30
END-MILLS D 2 2 P P
RAMPING (mm) (mm/z) (mm/z) (mm/z) (mm/z)
6 0.017 0.016 0.015 0.021
HE VH/UP 8 0.020 0.019 0.018 0.024
10 0.024 0.022 0.021 0.029
12 0.027 0.025 0.024 0.033
16 0.031 0.029 0.027 0.037
20 0.042 0.039 0.037 0.050

436

PARAMETERS SUGGESTED WITH HIGH PRECISION WELDON CHUCK AND STABLE MACHINING CONDITION.

FOR APPLICATION ON HIGH POWER MILLING CHUCK, PLEASE REFER TO HF742 PARAMETERS.




HF UNI - Variable helix - Corner radius

OSAWA

CUTTING PARAMETERS

Material Group
DEER REYWOR Ex«Q0E BEE
Hardness/Rm <700 N/mm? 600+1000 N/mm? <35 HRC <40 HRC
ap x ae D x 0.4D D x 0.4D D x 0.25D D x 0.25D
Vc (m/min) 80+100 50+70 35+55 20+30
D fz fz fz fz
VERTICAL (mm) (mm/z) (mm/z) (mm/z) (mm/z)
6 0.022 0.019 0.016 0.015
8 0.026 0.023 0.019 0.018
10 0.030 0.027 0.023 0.021
12 0.034 0.031 0.026 0.024
16 0.039 0.035 0.029 0.027
20 0.053 0.048 0.040 0.037
Material Group
150 513 EEER BEvRR B~-~RCE BEA
Hardness/Rm <700 N/mm? 600+1000 N/mm? <35HRC <40 HRC
ap x ae 3Dx0.1D 3D x0.1D 2D x 0.1D 2D x 0.1D
Vc (m/min) 130+170 100+120 70+90 40+60
D fz fz fz fz
TROCHOIDAL (mm) (mm/z) (mm/z) (mm/z) (mm/z)
6 0.054 0.049 0.043 0.059
8 0.064 0.058 0.051 0.070
10 0.076 0.068 0.061 0.084
12 0.086 0.077 0.069 0.095
16 0.098 0.088 0.078 0.108
20 0.132 0.119 0.106 0.145
NOTES:

Down milling CNC programming is required.

‘ae” value max 0.2xD - “T" value max 0.1xD.

The use of end mill with diameter 30-40% smaller than the width of the slot is recommended.

The cutting conditions are based on CNC programming with medium dynamic speed.

With lower CNC dynamic speed, use the same cutting conditions or reduce the cutting speed Vc.

With higher CNC dynamic speed, reduce the “T" value by approximately -30 -50% and apply the maximum available cutting speed Vc.

R1 Cutter radius CARBIDE

R2 Half of slot width
T Programming width of cut
S ae Actual width of cut

ae

END-MILLS

R1

HF VH/UP

=i

PARAMETERS SUGGESTED WITH HIGH PRECISION WELDON CHUCK AND STABLE MACHINING CONDITION.
FOR APPLICATION ON HIGH POWER MILLING CHUCK, PLEASE REFER TO HF742 PARAMETERS.
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HF UNI SC - Variable Helix and unequal pitch - C+R OSAWA

HRC

HF871 u w |

VH 36°/39° C+R 24 UP

weldon shank, SC smooth cut for low cutting
force, chamfer + radius

C+R

/

from D3: weldon shank

ﬁ from D1 to D2.5: cylindrical shank

Replaces HF861 with new general dimensions

L x| x| * *
% 1stchoice W suitable

mEl=EE e e — =<3

SLOTTING | |SIDE MILLING| | HELICAL RAMPING | | VERTICAL | | DRILLING | |TROCHOIDAL L ‘4— |—:‘
I 1
D D Tol. C+R | C+RTol | d(h6) I I d1 L z EDP No. Stock
1 0/0.020 | 0.1 +/-0.020 4 3 50 4 HF871010 °
1.5 | 0/0020 0.1 +/-0.020 4 45 50 4 HF871015 °
2 0/0.020 | 0.1 +/-0.020 4 6.5 50 4 HF871020 °
25 | 00020 0.1 +/-0.020 4 6.5 50 4 HF871025 °
3 0/0.025 | 0.1 +/-0.020 6 9 50 4 HF871030 °
35 | 0/0025 | 0.1 +/-0.020 6 11 57 4 HF871035 °
4 0/0.025 | 0.1 +/-0.020 6 11 57 4 HF871040 °
45 | 040025 | 0.1 +/-0.020 6 13 57 4 HF871045 °
5 0/0.025 | 0.1 +/-0.020 6 13 57 4 HF871050 °
6 0/0.025 | 0.1 +/-0.020 6 13 57 4 HF871060 °
7 0/0.030 | 02 | +/-0.020 8 20 64 4 HF871070 °
8 0/0.030 | 02 | +/-0.020 8 20 64 4 HF871080 °
9 0/0.030 | 02 | +/-0.020 10 22 72 4 HF871090 °
10 | 00030 | 02 | +/-0.020 10 22 72 4 HF871100 °
1 0/0.030 | 02 | +/-0.020 12 26 83 4 HF871110 °
CARBIDE 12 | 00030 | 02 | +/-0.020 12 26 83 4 HF871120 °
END-MILLS 13 | 040030 | 02 | +/-0.020 14 26 83 4 HF871130 °
14 | 00030 | 02 | +/-0.020 14 26 83 4 HF871140 °
15 | 00030 | 02 | +/-0.020 16 32 92 4 HF871150 °
HF VH/UP 16 | 00030 | 02 | +/-0.020 16 32 92 4 HF871160 °
18 | 00030 | 02 | +/-0.020 18 32 92 4 HF871180 °
20 | 00030 | 02 | +/-0.020 20 38 104 4 HF871200 °

@ stock standard O non-standard stock  V stock exhaustion
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HF UNI SC - Variable Helix and unequal pitch - C+R OSAWA

CUTTING PARAMETERS

Material Group
150 513 EEER BEvRR B~-~RCE BEA
Hardness/Rm <700 N/mm? 600+1000 N/mm? <35HRC <40 HRC
ap x ae DxD DxD 0.5D xD 0.5DxD
Ve (m/min) 130+150 80+100 60+80 30+50
D fz fz fz fz
(mm) (mm/z) (mm/z) (mm/z) (mm/z)
1 0.005 0.005 0.004 0.004
2 0.010 0.009 0.008 0.007
3 0.014 0.013 0.011 0.010
4 0.019 0.017 0.014 0.013
5 0.023 0.021 0.017 0.016
6 0.027 0.024 0.020 0.019
8 0.035 0.032 0.026 0.025
10 0.042 0.038 0.032 0.029
12 0.048 0.043 0.036 0.034
14 0.054 0.049 0.041 0.038
16 0.060 0.054 0.045 0.042
18 0.066 0.059 0.050 0.046
20 0.073 0.066 0.055 0.051
ap x ae D1 0.25D xD 0.25D xD 0.2DxD 0.2DxD
ap x ae <D3 0.5DxD 0.5DxD 0.25D xD 0.25DxD

s COm #BEwEm

Hardness/Rm <700 N/mm? 600+1000 N/mm?
ap x ae 1.5DxD 1.5DxD

Vc (m/min) 100+120 60+80

D fz fz
(mm) (mm/z) (mm/z)

8 0.028 0.025
10 0.034 0.030
12 0.038 0.035
14 0.043 0.039 CARBIDE
16 0.048 0.043 END-MILLS
18 0.053 0.048
20 0.058 0.053

HF VH/UP

wger | @@

Hardness/Rm <700 N/mm?

ap x ae 2D xD

Vc (m/min) 75+95
D fz

(mm) (mm/z)

10 0.025

12 0.029

14 0.032

16 0.036

18 0.040

20 0.044

PARAMETERS SUGGESTED WITH HIGH PRECISION WELDON CHUCK AND STABLE MACHINING CONDITION.
FOR APPLICATION ON HIGH POWER MILLING CHUCK, PLEASE REFER TO HF840 PARAMETERS.
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HF UNI SC - Variable Helix and unequal pitch - C+R

OSAWA

CUTTING PARAMETERS

HF871
vrebicew | DENEE DEWEE Bxv«DEE BE8
Hardness/Rm <700 N/mm? 600+1000 N/mm? <35HRC <40 HRC
ap x ae 1.5D x 0.5D 1.5D x 0.5D 1.2D x 0.3D 1.2D x 0.3D
Vc (m/min) 160+180 100120 70+90 40:60
D fz fz fz fz
(mm) (mm/z) (mm/z) (mm/z) (mm/z)
1 0.006 0.005 0.005 0.007
2 0.012 0.011 0.010 0.013
3 0.017 0.015 0.013 0.018
4 0.022 0.020 0.018 0.024
5 0.028 0.025 0.022 0.030
6 0.032 0.029 0.026 0.036
8 0.042 0.038 0.034 0.046
10 0.050 0.045 0.040 0.055
12 0.058 0.052 0.046 0.063
14 0.065 0.058 0.052 0.071
16 0.072 0.065 0.058 0.079
18 0.079 0.071 0.063 0.087
20 0.088 0.079 0.070 0.096
ap x ae <D3 1.5Dx0.1D 1.5Dx0.1D 1.2Dx0.1D 1.2Dx0.1D

CARBIDE

END-MILLS

HF VH/UP

Material Group

B <

EE-EE

& e v QB

ISO 513
Hardness/Rm <700 N/mm? 600+1000 N/mm? <35HRC <40 HRC
o’ x ae 5°x 0.4D 4° x 0.4D 3°x 0.4D 3°x0.4D
Vc (m/min) 130+150 80+100 60+80 30+50
D fz fz fz fz
(mm) (mm/z) (mm/z) (mm/z) (mm/z)
1 0.004 0.003 0.003 0.003
2 0.007 0.007 0.006 0.006
B 3 0.010 0.010 0.008 0.008
4 0.013 0.013 0.011 0.010
5 0.017 0.016 0.014 0.013
6 0.020 0.018 0.016 0.015
8 0.025 0.024 0.021 0.020
10 0.031 0.029 0.025 0.024
12 0.035 0.033 0.029 0.027
14 0.039 0.037 0.032 0.030
16 0.044 0.041 0.036 0.034
18 0.048 0.045 0.040 0.037
20 0.053 0.050 0.044 0.041
a® x ae <D3 1°x0.4D 1°x0.4D 1°x0.4D 1°x0.4D
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PARAMETERS SUGGESTED WITH HIGH PRECISION WELDON CHUCK AND STABLE MACHINING CONDITION.

FOR APPLICATION ON HIGH POWER MILLING CHUCK, PLEASE REFER TO HF840 PARAMETERS.




HF UNI SC - Variable Helix and unequal pitch - C+R

OSAWA

CUTTING PARAMETERS

Material Group
150 513 EEER BEvRR B~-~RCE BEA
Hardness/Rm <700 N/mm? 600+1000 N/mm? <35HRC <40 HRC
o° x ae 15°xD 10°xD 5°xD 5°xD
Ve (m/min) 130+150 80+100 60+80 30+50
D fz fz fz fz
(mm) (mm/z) (mm/z) (mm/z) (mm/z)
RAMPING 6 0.022 0.020 0.019 0.026
8 0.028 0.026 0.024 0.034
10 0.034 0.031 0.029 0.040
12 0.038 0.035 0.034 0.046
14 0.043 0.040 0.038 0.052
16 0.048 0.044 0.042 0.058
18 0.053 0.048 0.046 0.063
20 0.058 0.054 0.051 0.070
Material Group
T BEER BERE-RAR
Hardness/Rm <700 N/mm? 600+1000 N/mm?
o x ae 30°xD 15°xD
Vc (m/min) 80+100 60+80
D fz fz
RAMPING (mm) (mm/z) (mm/z)
10 0.025 0.023
12 0.028 0.026
14 0.032 0.029
16 0.035 0.032
18 0.039 0.036
20 0.043 0.039
Material Group
T BEEER BEvRR B~-~FECE BEA
Hardness/Rm <700 N/mm? 600+1000 N/mm? <35HRC <40 HRC
ap x ae D x 0.4D D x0.4D D x 0.25D D x 0.25D
Vc (m/min) 130+150 80+100 60:80 30+50
D fz fz fz fz
(mm) (mm/z) (mm/z) (mm/z) (mm/z)
VERTICAL 6 0.027 0.024 0.020 0.019
8 0.035 0.032 0.026 0.025
10 0.042 0.038 0.032 0.029
12 0.048 0.043 0.036 0.034
14 0.054 0.049 0.041 0.038
16 0.060 0.054 0.045 0.042
18 0.066 0.059 0.050 0.046
20 0.073 0.066 0.055 0.051

PARAMETERS SUGGESTED WITH HIGH PRECISION WELDON CHUCK AND STABLE MACHINING CONDITION.

FOR APPLICATION ON HIGH POWER MILLING CHUCK, PLEASE REFER TO HF840 PARAMETERS.

CARBIDE

END-MILLS

HF VH/UP
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HF UNI SC - Variable Helix and unequal pitch - C+R OSAWA

CUTTING PARAMETERS

Material Group
150 513 EEER BEvRRE B~-~RCE BEA
Hardness/Rm <700 N/mm? 600+1000 N/mm? <35HRC <40 HRC
ap x ae DxD DxD 0.5D xD 0.5DxD
Vc (m/min) 100+120 60+80 45:65 20+40
D fz fz fz fz
(mm) (mm/z) (mm/z) (mm/z) (mm/z)
1 0.003 0.002 0.002 0.003
@ 2 0.005 0.005 0.004 0.006
— 3 0.007 0.006 0.006 0.008
4 0.009 0.008 0.007 0.010
5 0.012 0.010 0.009 0.013
6 0.014 0.012 0.011 0.015
8 0.018 0.016 0.014 0.019
10 0.021 0.019 0.017 0.023
12 0.024 0.022 0.019 0.026
14 0.027 0.024 0.022 0.030
16 0.030 0.027 0.024 0.033
18 0.033 0.030 0.026 0.036
20 0.037 0.033 0.029 0.040
ap x ae <D3 | 0.5DxD | 0.5DxD | 0.25D x D | 0.25D x D |
Material Group
150 513 BEEER BEvRR B-~FEE BEa
Hardness/Rm <700 N/mm? 600+1000 N/mm? <35HRC <40 HRC
ap x ae 2D x 0.2D 2D x 0.1D 1.5D x0.1D 1.5D x0.1D
Vc (m/min) 190+230 130+150 100+120 50+70
D fz fz fz fz
(mm) (mm/z) (mm/z) (mm/z) (mm/z)
1 0.013 0.011 0.010 0.014
2 0.025 0.023 0.020 0.028
= 3 0.035 0.032 0.028 0.039
4 0.046 0.042 0.037 0.051
5 0.058 0.052 0.046 0.063
6 0.068 0.061 0.054 0.074
CARBIDE 8 0.088 0.079 0.070 0.096
2L 10 0.105 0.095 0.084 0.116
12 0.120 0.108 0.096 0.132
14 0.135 0.122 0.108 0.149
HF VH/UP 16 0.150 0.135 0.120 0.165
18 0.165 0.149 0.132 0.182
20 0.183 0.164 0.146 0.201
ap x ae D1 1.5Dx0.1D 1.5Dx0.1D 1.5Dx0.1D 1.5Dx0.1D
ap x ae <D3 1.5Dx0.1D 1.5Dx0.1D 1.5Dx0.1D 1.5Dx0.1D

NOTES:

Down milling CNC programming is required.

‘ae” value max 0.2xD - “T" value max 0. 1xD.

The use of end mill with diameter 30-40% smaller than the width of the slot is recommended.

The cutting conditions are based on CNC programming with medium dynamic speed.

With lower CNC dynamic speed, use the same cutting conditions or reduce the cutting speed Vc.

With higher CNC dynamic speed, reduce the “T" value by approximately -30 -50% and apply the maximum available cutting speed Vc.

R1 Cutter radius
R2 Half of slot width
T Programming width of cut

ae Actual width of cut
I~

R2

N R

T—>X(+)

?
PARAMETERS SUGGESTED WITH HIGH PRECISION WELDON CHUCK AND STABLE MACHINING CONDITION.
FOR APPLICATION ON HIGH POWER MILLING CHUCK, PLEASE REFER TO HF840 PARAMETERS.
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HF HARD - Unequal pitch - 45° chamfer OSAWA

HF850 e e [ 7 0@

NORM HRC
o 40° ca5° 2 up
cylindrical shank, 45° chamfer
case
Lk x| * *x | *
* st choice  ¥¢ suitable /C45°
© D
SLOTTING | |SIDEMILLING| | HELICAL | | RAMPING | | VERTICAL | | TROCHOIDAL ‘ L ‘4— | —
T |
D D Tol. ca5° | c45°Tol. |  d(h6) I 1 L z EDP No. Stock
3 0/-0.030 0.10 +/-0.020 6 9 57 4 HF850030 °
4 0/-0.030 0.10 +/-0.020 6 11 57 4 HF850040 )
5 0/-0.030 0.10 +/-0.020 6 13 57 4 HF850050 °
6 0/-0.030 0.10 +/-0.020 6 13 57 4 HF850060 °
8 0/-0.030 0.20 +/-0.020 8 20 64 4 HF850080 °
10 0/-0.030 0.20 +/-0.020 10 22 72 4 HF850100 )
12 0/-0.030 0.20 +/-0.020 12 26 83 4 HF850120 °
14 0/-0.030 0.30 +/-0.020 14 26 90 4 HF850140 °
16 0/-0.030 0.30 +/-0.020 16 32 92 4 HF850160 °
20 0/-0.030 0.40 +/-0.020 20 38 104 4 HF850200 )

CARBIDE

END-MILLS

HF VH/UP

@ stock standard O non-standard stock ~ V stock exhaustion
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HF HARD - Unequal pitch - 45° chamfer

OSAWA

CUTTING PARAMETERS

Material Group
150513 B« RREE-REOEEEREER OEE
Hardness/Rm 800+1000 N/mm? 900+1200 N/mm? 35+45HRC <55HRC
ap x ae 0.5DxD 0.5DxD 0.3DxD 0.2D xD
Vc (m/min) 80+100 60+80 40+60 30+50
D fz fz fz fz
(mm) (mm/z) (mm/z) (mm/z) (mm/z)
3 0.012 0.011 0.009 0.008
SLOTTING 4 0.016 0.014 0.012 0.011
5 0.020 0.018 0.015 0.014
6 0.023 0.021 0.017 0.016
8 0.030 0.027 0.022 0.021
10 0.036 0.032 0.027 0.025
12 0.041 0.037 0.031 0.029
14 0.046 0.041 0.034 0.032
16 0.051 0.046 0.038 0.036
20 0.062 0.056 0.047 0.043
ap x ae <D5 0.3DxD 0.3DxD | 0.2DxD | 0.1DxD
Material Group
150513 B« RDEE-REOEEEREAR OEE
Hardness/Rm 800+1000 N/mm? 900+1200 N/mm? 35+45 HRC <55 HRC
ap x ae 1.5D x 0.3D 1.5D x 0.2D 1.2D x 0.2D D x0.1D
Vc (m/min) 100+120 70:90 50+70 40+60
D fz fz fz fz
(mm) (mm/z) (mm/z) (mm/z) (mm/z)
3 0.014 0.013 0.011 0.016
4 0.019 0.017 0.015 0.021
5 0.023 0.021 0.019 0.026
6 0.028 0.025 0.022 0.030
8 0.036 0.032 0.029 0.039
10 0.043 0.039 0.034 0.047
12 0.049 0.044 0.039 0.054
ORI 14 0.055 0.050 0.044 0.061
N 16 0.061 0.055 0.049 0.067
20 0.074 0.067 0.060 0.082
ap x ae <D5 1.2Dx0.2D | 1.2Dx0.1D | Dx0.1D | D x 0.05D

HF VH/UP

Material Group
150 513 B RBEE«QDEEEEREERE HEE
Hardness/Rm 800+1000 N/mm? 900+1200 N/mm? 35+45 HRC <55 HRC
o x ae 5°x0.4D 4° x 0.4D 3°x0.4D 2°x0.4D
Vc (m/min) 80+100 60+80 40+60 30+50
D fz fz fz fz
(mm) (mm/z) (mm/z) (mm/z) (mm/z)
3 0.009 0.008 0.007 0.008
HELICAL 4 0.011 0.011 0.009 0.010
5 0.014 0.013 0.012 0.012
6 0.017 0.016 0.014 0.015
8 0.022 0.020 0.018 0.019
10 0.026 0.024 0.021 0.023
12 0.030 0.028 0.024 0.026
14 0.033 0.031 0.028 0.029
16 0.037 0.035 0.031 0.032
20 0.045 0.042 0.037 0.039
a° x ae <D5 2°x0.4D 2°x0.4D 1°x0.4D 1°x0.4D
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PARAMETERS SUGGESTED WITH HIGH POWER MILLING CHUCK AND STABLE MACHINING CONDITION




HF HARD - Unequal pitch - 45° chamfer

OSAWA

CUTTING PARAMETERS

Material Group
150 513 ExQ RBEEE~REBEREREERA DB
Hardness/Rm 800+1000 N/mm? 900+1200 N/mm? 35+45 HRC <55 HRC
o° x ae 5°xD 4°xD 3°xD 2°xD
Ve (m/min) 80+100 60+80 40+60 30+50
D fz fz fz fz
ST (mm) (mm/z) (mm/z) (mm/z) (mm/z)
— 6 0.020 0.019 0.018 0.027
8 0.026 0.024 0.023 0.035
10 0.031 0.029 0.027 0.043
12 0.036 0.033 0.031 0.049
14 0.040 0.037 0.035 0.055
16 0.045 0.042 0.039 0.061
20 0.054 0.051 0.048 0.074
Material Group
150 513 B« RBEEE~REBREEREER DB
Hardness/Rm 800+1000 N/mm? 900+1200 N/mm? 35+45 HRC <55HRC
ap x ae D x 0.4D D x 0.4D D x 0.25D D x 0.25D
Vc (m/min) 80+100 60+80 40+60 30+50
D fz fz fz fz
VEGAL (mm) (mm/z) (mm/z) (mm/z) (mm/z)
6 0.023 0.021 0.017 0.016
8 0.030 0.027 0.022 0.021
10 0.036 0.032 0.027 0.025
12 0.041 0.037 0.031 0.029
14 0.046 0.041 0.034 0.032
16 0.051 0.046 0.038 0.036
20 0.062 0.056 0.047 0.043

PARAMETERS SUGGESTED WITH HIGH POWER MILLING CHUCK AND STABLE MACHINING CONDITION

CARBIDE

END-MILLS

HF VH/UP
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HF HARD - Unequal pitch - 45° chamfer OSAWA

CUTTING PARAMETERS

Material Group
DwE FED-RNONDEREE DDD
Hardness/Rm 800+1000 N/mm? 900+1200 N/mm? 35+45 HRC <55HRC
ap x ae 1-5Dx 0.1D 1-5Dx 0.1D D x0.1D D x0.1D
Ve (m/min) 130+150 100+120 60+80 50+70
D fz fz fz fz
(mm) (mm/z) (mm/z) (mm/z) (mm/z)
3 0.027 0.024 0.021 0.029
TROCHOIDAL 4 0.035 0.032 0.028 0.039
5 0.044 0.040 0.035 0.048
6 0.052 0.046 0.041 0.057
8 0.067 0.060 0.054 0.074
10 0.080 0.072 0.064 0.088
12 0.092 0.083 0.073 0.101
14 0.103 0.093 0.083 0.114
16 0.115 0.103 0.092 0.126
20 0.140 0.126 0.112 0.154
NOTES:

Down milling CNC programming is required.

“ae” value max 0.2xD - "T" value max 0.1xD.

The use of end mill with diameter 30-40% smaller than the width of the slot is recommended.

The cutting conditions are based on CNC programming with medium dynamic speed.

With lower CNC dynamic speed, use the same cutting conditions or reduce the cutting speed Vc.

With higher CNC dynamic speed, reduce the “T" value by approximately -30 -50% and apply the maximum available cutting speed Vc.

R1 Cutter radius
R2 Half of slot width
T Programming width of cut

ae Actual width of cut

R2
R1

=

CARBIDE

END-MILLS

HF VH/UP

PARAMETERS SUGGESTED WITH HIGH POWER MILLING CHUCK AND STABLE MACHINING CONDITION
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HF HARD - Unequal pitch - 45° chamfer OSAWA

HF450 == (G|

NORM HRC
C45° 4 P

cylindrical shank and reduced neck, 45° chamfer

C45°
-1
Lk x| * * | % di<D case
% 1st choice ¥ suitable o /
dre} [——— SN
©) " e
SLOTTING | (SIDE MILLING HELICAL RAMPING | | VERTICAL | |TROCHOIDAL L‘i |[—
D D Tol. C45° C45° Tol. d(hé) | 11 d1 L z EDP No. Stock
3 0/-0.030 0.10 +/:0.020 6 9 15 2.80 57 4 HF450030 °
4 0/-0.030 0.10 +/:0.020 6 11 18 3.80 57 4 HF450040 °
5 0/-0.030 0.10 +/-0.020 6 13 19 4.80 57 4 HF450050 °
6 0/-0.030 0.10 +/-0.020 6 13 20 5.80 57 4 HF450060 °
8 0/-0.030 0.20 +/:0.020 8 20 26 7.80 64 4 HF450080 °
10 | 00030 0.20 +/:0.020 10 22 30 9.80 72 4 HF450100 °
12| 00030 0.20 +/-0.020 12 26 36 11.80 83 4 HF450120 °
14 | 00030 0.20 +/-0.020 14 26 36 13.70 83 4 HF450140 °
16 0/-0.030 0.30 +/-0.020 16 32 42 15.70 92 4 HF450160 [ ]
20 | 0/-0.030 0.40 +/:0.020 20 38 50 19.70 104 4 HF450200 °

CARBIDE

END-MILLS

HF VH/UP

@ stock standard O non-standard stock ~ V stock exhaustion
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HF HARD - Unequal pitch - 45° chamfer

OSAWA

CUTTING PARAMETERS

Material Group
150 513 ExQ RBEEE~REBEREREERA DB
Hardness/Rm 800+1000 N/mm? 900+1200 N/mm? 35+45 HRC <55 HRC
ap x ae 0.5D x D 0.5D xD 0.3DxD 0.2D xD
Ve (m/min) 70+90 50+70 30+50 20+40
D fz fz fz fz
(mm) (mm/z) (mm/z) (mm/z) (mm/z)
3 0.011 0.010 0.008 0.007
SLOTTING 4 0.014 0.013 0.011 0.010
5 0.018 0.016 0.013 0.012
6 0.021 0.019 0.015 0.014
8 0.027 0.024 0.020 0.019
10 0.032 0.029 0.024 0.022
12 0.037 0.033 0.028 0.026
14 0.041 0.037 0.031 0.029
16 0.046 0.041 0.034 0.032
20 0.056 0.050 0.042 0.039
ap x ae <D5 0.3DxD | 0.3DxD | 0.2DxD | 0.1DxD
Material Group
150 513 B« RBEE+REBREEREER DB
Hardness/Rm 800+1000 N/mm? 900+1200 N/mm? 35+45 HRC <55HRC
ap x ae 1.5D x 0.3D 1.5D x 0.2D 1.2D x 0.2D D x0.1D
Vc (m/min) 90+110 60+80 40+60 30+50
D fz fz fz fz
(mm) (mm/z) (mm/z) (mm/z) (mm/z)
3 0.013 0.012 0.010 0.014
4 0.017 0.015 0.014 0.019
5 0.021 0.019 0.017 0.023
6 0.025 0.022 0.020 0.027
8 0.032 0.029 0.026 0.035
10 0.039 0.035 0.031 0.042
12 0.044 0.040 0.035 0.048
CARBIDE 14 0.050 0.045 0.040 0.055
END-MILLS 16 0.055 0.050 0.044 0.061
20 0.067 0.060 0.054 0.074
ap x ae <D5 1.2D x0.2D 1.2D x 0.2D Dx0.1D ‘ D x 0.05D

HF VH/UP

Material Group
150 513 B RBEE«QDEEEEREERE HEE
Hardness/Rm 800+1000 N/mm? 900+1200 N/mm? 35+45 HRC <55 HRC
o x ae 5°x0.4D 4° x 0.4D 3°x0.4D 2°x0.4D
Vc (m/min) 70+90 50+70 30+50 20+40
D fz fz fz fz
(mm) (mm/z) (mm/z) (mm/z) (mm/z)
3 0.008 0.007 0.006 0.007
HELICAL 4 0.010 0.010 0.008 0.009
5 0.013 0.012 0.011 0.011
6 0.015 0.014 0.012 0.013
8 0.019 0.018 0.016 0.017
10 0.023 0.022 0.019 0.020
12 0.027 0.025 0.022 0.023
14 0.030 0.028 0.025 0.026
16 0.033 0.031 0.028 0.029
20 0.041 0.038 0.034 0.035
a° x ae <D5 2°x0.4D 2°x0.4D 1°x0.4D 1°x0.4D
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PARAMETERS SUGGESTED WITH HIGH POWER MILLING CHUCK AND STABLE MACHINING CONDITION




HF HARD - Unequal pitch - 45° chamfer

OSAWA

CUTTING PARAMETERS

Material Group
150 513 ExQ RBEEE~REBEREREERA DB
Hardness/Rm 800+1000 N/mm? 900+1200 N/mm? 35+45 HRC <55 HRC
o’ x ae 5°xD 4°xD 3°xD 2°xD
Ve (m/min) 60+80 50+60 30+40 20+30
D fz fz fz fz
RAMPING (mm) (mm/2) (mm/2) (mm/2) (mm/2)
— 6 0.018 0.017 0.016 0.025
8 0.023 0.022 0.021 0.032
10 0.028 0.026 0.025 0.038
12 0.032 0.030 0.028 0.044
14 0.036 0.034 0.032 0.049
16 0.040 0.037 0.035 0.055
20 0.049 0.045 0.043 0.067
Material Group
150 513 B« RBEEE~REBREEREER DB
Hardness/Rm 800+1000 N/mm? 900+1200 N/mm? 35+45 HRC <55 HRC
ap x ae D x 0.4D D x 0.4D D x 0.25D D x 0.25D
Vc (m/min) 60+80 50+60 30+40 20+30
D fz fz fz fz
VERTICAL (mm) (mm/z) (mm/2) (mm/2) (mm/2)
6 0.021 0.019 0.015 0.014
8 0.027 0.024 0.020 0.019
10 0.032 0.029 0.024 0.022
12 0.037 0.033 0.028 0.026
14 0.041 0.037 0.031 0.029
16 0.046 0.041 0.034 0.032
20 0.056 0.050 0.042 0.039

PARAMETERS SUGGESTED WITH HIGH POWER MILLING CHUCK AND STABLE MACHINING CONDITION

CARBIDE

END-MILLS

HF VH/UP
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HF HARD - Unequal pitch - 45° chamfer OSAWA

CUTTING PARAMETERS

Material Group
150 513 ExQ RBEEE~REBEREREER DB
Hardness/Rm 800+1000 N/mm? 900+1200 N/mm? 35+45 HRC <55HRC
ap x ae 1.5D x 0.1D 1.5D x 0.1D D x0.1D D x0.1D
Ve (m/min) 110+130 80+100 50+70 40+60
D fz fz fz fz
(mm) (mm/z) (mm/z) (mm/z) (mm/z)
3 0.027 0.024 0.021 0.029
TROCHOIDAL 4 0.035 0.032 0.028 0.039
5 0.044 0.040 0.035 0.048
6 0.052 0.046 0.041 0.057
8 0.067 0.060 0.054 0.074
10 0.080 0.072 0.064 0.088
12 0.092 0.083 0.073 0.101
14 0.103 0.093 0.083 0.114
16 0.115 0.103 0.092 0.126
20 0.140 0.126 0.112 0.154
NOTES:

Down milling CNC programming is required.

“ae” value max 0.2xD - "T" value max 0.1xD.

The use of end mill with diameter 30-40% smaller than the width of the slot is recommended.

The cutting conditions are based on CNC programming with medium dynamic speed.

With lower CNC dynamic speed, use the same cutting conditions or reduce the cutting speed Vc.

With higher CNC dynamic speed, reduce the “T" value by approximately -30 -50% and apply the maximum available cutting speed Vc.

R1 Cutter radius
R2 Half of slot width
T Programming width of cut

ae Actual width of cut

R2
R1

=

CARBIDE

END-MILLS

HF VH/UP

PARAMETERS SUGGESTED WITH HIGH POWER MILLING CHUCK AND STABLE MACHINING CONDITION
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HF HARD - Unequal pitch - 45° chamfer OSAWA

HF451 o 7 [

NORM HRC
C45° 4 P

weldon shank and reduced neck, 45° chamfer

C45°
‘ *x * *x *x * di <D C45°
% 1stchoice ¥ suitable ¢
v ] I
@ d(hé& a E 5&@ b
[— | —>|
SLOTTING | (SIDEMILLNG| | HELICAL | | RAMPING | | VERTICAL | |TROCHOIDAL -~ [—>
I |
D D Tol. C45° C45° Tol. d(hé) | 11 d1 L z EDP No. Stock
3 0/-0.030 0.10 +/-0.020 6 9 15 2.80 57 4 HF451030 [}
4 0/-0.030 0.10 +/-0.020 6 1 18 3.80 57 4 HF451040 [
5 0/-0.030 0.10 +/-0.020 6 13 19 4.80 57 4 HF451050 [ )
6 0/-0.030 0.10 +/-0.020 6 13 20 5.80 57 4 HF451060 [}
8 0/-0.030 0.20 +/-0.020 8 20 26 7.80 64 4 HF451080 [}
10 0/-0.030 0.20 +/-0.020 10 22 30 9.80 72 4 HF451100 [
12 0/-0.030 0.20 +/-0.020 12 26 36 11.80 83 4 HF451120 [ )
14 0/-0.030 0.20 +/-0.020 14 26 36 13.70 83 4 HF451140 [}
16 0/-0.030 0.30 +/-0.020 16 32 42 15.70 92 4 HF451160 [ ]
20 0/-0.030 0.40 +/-0.020 20 38 50 19.70 104 4 HF451200 [

CARBIDE

END-MILLS

HF VH/UP

@ stock standard O non-standard stock ~ V stock exhaustion
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HF HARD - Unequal pitch - 45° chamfer

OSAWA

CUTTING PARAMETERS

Material Group
150 513 ExQ RBEEE~REBEREREERA DB
Hardness/Rm 800+1000 N/mm? 900+1200 N/mm? 35+45 HRC <55 HRC
ap x ae 0.5D x D 0.5D xD 0.3DxD 0.2D xD
Ve (m/min) 70+90 50+70 30+50 20+40
D fz fz fz fz
(mm) (mm/z) (mm/z) (mm/z) (mm/z)
3 0.011 0.010 0.008 0.007
SLOTTING 4 0.014 0.013 0.011 0.010
5 0.018 0.016 0.013 0.012
6 0.021 0.019 0.015 0.014
8 0.027 0.024 0.020 0.019
10 0.032 0.029 0.024 0.022
12 0.037 0.033 0.028 0.026
14 0.041 0.037 0.031 0.029
16 0.046 0.041 0.034 0.032
20 0.056 0.050 0.042 0.039
ap x ae <D5 0.3DxD | 0.3DxD | 0.2DxD | 0.1DxD
Material Group
150 513 B« RBEE+REBREEREER DB
Hardness/Rm 800+1000 N/mm? 900+1200 N/mm? 35+45 HRC <55HRC
ap x ae 1.5D x 0.3D 1.5D x 0.2D 1.2D x 0.2D D x0.1D
Vc (m/min) 90+110 60+80 40+60 30+50
D fz fz fz fz
(mm) (mm/z) (mm/z) (mm/z) (mm/z)
3 0.013 0.012 0.010 0.014
4 0.017 0.015 0.014 0.019
5 0.021 0.019 0.017 0.023
6 0.025 0.022 0.020 0.027
8 0.032 0.029 0.026 0.035
10 0.039 0.035 0.031 0.042
12 0.044 0.040 0.035 0.048
CARBIDE 14 0.050 0.045 0.040 0.055
END-MILLS 16 0.055 0.050 0.044 0.061
20 0.067 0.060 0.054 0.074
ap x ae <D5 1.2D x0.2D 1.2Dx0.1D Dx0.1D ‘ D x 0.05D

HF VH/UP

Material Group
150 513 B RBEE«QDEEEEREERE HEE
Hardness/Rm 800+1000 N/mm? 900+1200 N/mm? 35+45 HRC <55 HRC
o x ae 5°x0.4D 4° x 0.4D 3°x0.4D 2°x0.4D
Vc (m/min) 70+90 50+70 30+50 20+40
D fz fz fz fz
(mm) (mm/z) (mm/z) (mm/z) (mm/z)
3 0.008 0.007 0.006 0.007
HELICAL 4 0.010 0.010 0.008 0.009
5 0.013 0.012 0.011 0.011
6 0.015 0.014 0.012 0.013
8 0.019 0.018 0.016 0.017
10 0.023 0.022 0.019 0.020
12 0.027 0.025 0.022 0.023
14 0.030 0.028 0.025 0.026
16 0.033 0.031 0.028 0.029
20 0.041 0.038 0.034 0.035
a° x ae <D5 2°x0.4D 2°x0.4D 1°x0.4D 1°x0.4D

452

PARAMETERS SUGGESTED WITH HIGH PRECISION WELDON CHUCK AND STABLE MACHINING CONDITION.

FOR APPLICATION ON HIGH POWER MILLING CHUCK, PLEASE REFER TO HF450 PARAMETERS.




HF HARD - Unequal pitch - 45° chamfer

OSAWA

CUTTING PARAMETERS

Material Group
150 513 ExQ RBEEE~REBEREREERA DB
Hardness/Rm 800+1000 N/mm? 900+1200 N/mm? 35+45 HRC <55 HRC
o’ x ae 5°xD 4°xD 3°xD 2°xD
Ve (m/min) 60+80 50+60 30+40 20+30
D fz fz fz fz
RAMPING (mm) (mm/2) (mm/2) (mm/2) (mm/2)
— 6 0.018 0.017 0.016 0.025
8 0.023 0.022 0.021 0.032
10 0.028 0.026 0.025 0.038
12 0.032 0.030 0.028 0.044
14 0.036 0.034 0.032 0.049
16 0.040 0.037 0.035 0.055
20 0.049 0.045 0.043 0.067
Material Group
150 513 B« RBEEE~REBREEREER DB
Hardness/Rm 800+1000 N/mm? 900+1200 N/mm? 35+45 HRC <55 HRC
ap x ae D x 0.4D D x 0.4D D x 0.25D D x 0.25D
Vc (m/min) 60+80 50+60 30+40 20+30
D fz fz fz fz
VERTICAL (mm) (mm/z) (mm/2) (mm/2) (mm/2)
6 0.021 0.019 0.015 0.014
8 0.027 0.024 0.020 0.019
10 0.032 0.029 0.024 0.022
12 0.037 0.033 0.028 0.026
14 0.041 0.037 0.031 0.029
16 0.046 0.041 0.034 0.032
20 0.056 0.050 0.042 0.039

PARAMETERS SUGGESTED WITH HIGH PRECISION WELDON CHUCK AND STABLE MACHINING CONDITION.

FOR APPLICATION ON HIGH POWER MILLING CHUCK, PLEASE REFER TO HF450 PARAMETERS.

CARBIDE

END-MILLS

HF VH/UP
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HF HARD - Unequal pitch - 45° chamfer OSAWA

CUTTING PARAMETERS

Material Group
150 513 ExQ RBEEE~REBEREREER DB
Hardness/Rm 800+1000 N/mm? 900+1200 N/mm? 35+45 HRC <55HRC
ap x ae 1.5D x 0.1D 1.5D x 0.1D D x0.1D D x0.1D
Ve (m/min) 110+130 80+100 50+70 40+60
D fz fz fz fz
(mm) (mm/z) (mm/z) (mm/z) (mm/z)
3 0.027 0.024 0.021 0.029
TROCHOIDAL 4 0.035 0.032 0.028 0.039
5 0.044 0.040 0.035 0.048
6 0.052 0.046 0.041 0.057
8 0.067 0.060 0.054 0.074
10 0.080 0.072 0.064 0.088
12 0.092 0.083 0.073 0.101
14 0.103 0.093 0.083 0.114
16 0.115 0.103 0.092 0.126
20 0.140 0.126 0.112 0.154
NOTES:

Down milling CNC programming is required.

“ae” value max 0.2xD - "T" value max 0.1xD.

The use of end mill with diameter 30-40% smaller than the width of the slot is recommended.

The cutting conditions are based on CNC programming with medium dynamic speed.

With lower CNC dynamic speed, use the same cutting conditions or reduce the cutting speed Vc.

With higher CNC dynamic speed, reduce the “T" value by approximately -30 -50% and apply the maximum available cutting speed Vc.

R1 Cutter radius
R2 Half of slot width
T Programming width of cut

ae Actual width of cut

R2
R1

=

CARBIDE

END-MILLS

HF VH/UP

PARAMETERS SUGGESTED WITH HIGH PRECISION WELDON CHUCK AND STABLE MACHINING CONDITION.
FOR APPLICATION ON HIGH POWER MILLING CHUCK, PLEASE REFER TO HF450 PARAMETERS.
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HF HARD - Unequal pitch - Corner radius OSAWA

HF852 e [

‘

24 UP

NORM
40° || RADIUS
cylindrical shank, corner radius
CR
ﬁ/
Lk x| * *x | * o
* st choice  ¥¢ suitable /
O ol ——— =SS
SLOTTING | |SIDEMILLING| | HELICAL | | RAMPING | | VERTICAL | | TROCHOIDAL ! L “7 | 4:!

D D Tol. CR CRTol. d(hé) I I L z EDP No. Stock

4 0/-0.020 0.30 +/-0.015 6 12 57 4 HF85203040 °

4 0/-0.020 0.50 +/-0.015 6 12 57 4 HF85205040 )

5 0/-0.020 0.30 +/-0.015 6 15 57 4 HF85203050 °

5 0/-0.020 0.50 +/-0.015 6 15 57 4 HF85205050 )

6 0/-0.020 0.30 +/-0.015 6 16 57 4 HF85203060 °

6 0/-0.020 0.50 +/-0.015 6 16 57 4 HF85205060 )

6 0/-0.020 1.00 +/-0.015 6 16 57 4 HF85210060 °

8 0/-0.020 0.50 +/-0.015 8 20 64 4 HF85205080 )

8 0/-0.020 1.00 +/-0.015 8 20 64 4 HF85210080 °

10 0/-0.020 0.50 +/-0.020 10 22 72 4 HF85205100 °

10 0/-0.020 1.00 +/-0.020 10 22 72 4 HF85210100 °

12 0/-0.020 0.50 +/-0.020 12 26 83 4 HF85205120 )

12 0/-0.020 1.00 +/-0.020 12 26 83 4 HF85210120 °

12 0/-0.020 2.00 +/-0.020 12 26 83 4 HF85220120 °

12 0/-0.020 3.00 +/-0.020 12 26 83 4 HF85230120 °

14 0/-0.020 1.00 +/-0.020 14 32 83 4 HF85210140 ° CARBIDE

16 0/-0.020 1.00 +/-0.020 16 32 92 4 HF85210160 ° END-MILLS

16 0/-0.020 2.00 +/-0.020 16 32 92 4 HF85220160 °

20 0/-0.020 1.00 +/-0.020 20 38 104 4 HF85210200 °

20 0/-0.020 2.00 +/-0.020 20 38 104 4 HF85220200 °

HF VH/UP

@ stock standard O non-standard stock ~ V stock exhaustion
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HF HARD - Unequal pitch - Corner radius

OSAWA

CUTTING PARAMETERS

Material Group
150513 B« RREE-REOEEEREER OEE
Hardness/Rm 800+1000 N/mm? 900+1200 N/mm? 35+45HRC <55HRC
ap x ae 0.5DxD 0.5DxD 0.3DxD 0.2D xD
Vc (m/min) 80+100 60+80 40+60 30+50
D fz fz fz fz
(mm) (mm/z) (mm/z) (mm/z) (mm/z)
3 0.012 0.011 0.009 0.008
SLOTTING 4 0.016 0.014 0.012 0.011
5 0.020 0.018 0.015 0.014
6 0.023 0.021 0.017 0.016
8 0.030 0.027 0.022 0.021
10 0.036 0.032 0.027 0.025
12 0.041 0.037 0.031 0.029
14 0.046 0.041 0.034 0.032
16 0.051 0.046 0.038 0.036
20 0.062 0.056 0.047 0.043
ap x ae <D5 0.3DxD 0.3DxD | 0.2DxD | 0.1DxD
Material Group
150513 B« RDEE-REOEEEREAR OEE
Hardness/Rm 800+1000 N/mm? 900+1200 N/mm? 35+45 HRC <55 HRC
ap x ae 1.5D x 0.3D 1.5D x 0.2D 1.2D x 0.2D D x0.1D
Vc (m/min) 100+120 70:90 50+70 40+60
D fz fz fz fz
(mm) (mm/z) (mm/z) (mm/z) (mm/z)
3 0.014 0.013 0.011 0.016
4 0.019 0.017 0.015 0.021
5 0.023 0.021 0.019 0.026
6 0.028 0.025 0.022 0.030
8 0.036 0.032 0.029 0.039
10 0.043 0.039 0.034 0.047
12 0.049 0.044 0.039 0.054
ORI 14 0.055 0.050 0.044 0.061
N 16 0.061 0.055 0.049 0.067
20 0.074 0.067 0.060 0.082
ap x ae <D5 1.2Dx0.2D | 1.2Dx0.2D | Dx0.1D | D x 0.05D

HF VH/UP

Material Group
150 513 B RBEE«QDEEEEREERE HEE
Hardness/Rm 800+1000 N/mm? 900+1200 N/mm? 35+45 HRC <55 HRC
o x ae 5°x0.4D 4° x 0.4D 3°x0.4D 2°x0.4D
Vc (m/min) 80+100 60+80 40+60 30+50
D fz fz fz fz
(mm) (mm/z) (mm/z) (mm/z) (mm/z)
3 0.009 0.008 0.007 0.008
HELICAL 4 0.011 0.011 0.009 0.010
5 0.014 0.013 0.012 0.012
6 0.017 0.016 0.014 0.015
8 0.022 0.020 0.018 0.019
10 0.026 0.024 0.021 0.023
12 0.030 0.028 0.024 0.026
14 0.033 0.031 0.028 0.029
16 0.037 0.035 0.031 0.032
20 0.045 0.042 0.037 0.039
a° x ae <D5 2°x0.4D 2°x0.4D 1°x0.4D 1°x0.4D

456

PARAMETERS SUGGESTED WITH HIGH POWER MILLING CHUCK AND STABLE MACHINING CONDITION




HF HARD - Unequal pitch - Corner radius

OSAWA

CUTTING PARAMETERS

Material Group
150 513 ExQ RBEEE~REBEREREERA DB
Hardness/Rm 800+1000 N/mm? 900+1200 N/mm? 35+45 HRC <55 HRC
o° x ae 5°xD 4°xD 3°xD 2°xD
Ve (m/min) 80+100 60+80 40+60 30+50
D fz fz fz fz
ST (mm) (mm/z) (mm/z) (mm/z) (mm/z)
— 6 0.020 0.019 0.018 0.027
8 0.026 0.024 0.023 0.035
10 0.031 0.029 0.027 0.043
12 0.036 0.033 0.031 0.049
14 0.040 0.037 0.035 0.055
16 0.045 0.042 0.039 0.061
20 0.054 0.051 0.048 0.074
Material Group
150 513 B« RBEEE~REBREEREER DB
Hardness/Rm 800+1000 N/mm? 900+1200 N/mm? 35+45 HRC <55HRC
ap x ae D x 0.4D D x 0.4D D x 0.25D D x 0.25D
Vc (m/min) 80+100 60+80 40+60 30+50
D fz fz fz fz
VEGAL (mm) (mm/z) (mm/z) (mm/z) (mm/z)
6 0.023 0.021 0.017 0.016
8 0.030 0.027 0.022 0.021
10 0.036 0.032 0.027 0.025
12 0.041 0.037 0.031 0.029
14 0.046 0.041 0.034 0.032
16 0.051 0.046 0.038 0.036
20 0.062 0.056 0.047 0.043

PARAMETERS SUGGESTED WITH HIGH POWER MILLING CHUCK AND STABLE MACHINING CONDITION

CARBIDE

END-MILLS

HF VH/UP
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HF HARD - Unequal pitch - Corner radius OSAWA

CUTTING PARAMETERS

Material Group
DwE FED-RNONDEREE DDD
Hardness/Rm 800+1000 N/mm? 900+1200 N/mm? 35+45 HRC <55HRC
ap x ae 1.5D x 0.1D 1.5D x 0.1D D x0.1D D x0.1D
Ve (m/min) 130+150 100+120 60+80 50+70
D fz fz fz fz
(mm) (mm/z) (mm/z) (mm/z) (mm/z)
3 0.027 0.024 0.021 0.029
TROCHOIDAL 4 0.035 0.032 0.028 0.039
5 0.044 0.040 0.035 0.048
6 0.052 0.046 0.041 0.057
8 0.067 0.060 0.054 0.074
10 0.080 0.072 0.064 0.088
12 0.092 0.083 0.073 0.101
14 0.103 0.093 0.083 0.114
16 0.115 0.103 0.092 0.126
20 0.140 0.126 0.112 0.154
NOTES:

Down milling CNC programming is required.

“ae” value max 0.2xD - "T" value max 0.1xD.

The use of end mill with diameter 30-40% smaller than the width of the slot is recommended.

The cutting conditions are based on CNC programming with medium dynamic speed.

With lower CNC dynamic speed, use the same cutting conditions or reduce the cutting speed Vc.

With higher CNC dynamic speed, reduce the “T" value by approximately -30 -50% and apply the maximum available cutting speed Vc.

R1 Cutter radius
R2 Half of slot width
T Programming width of cut

ae Actual width of cut

R2
R1

=

CARBIDE

END-MILLS

HF VH/UP

PARAMETERS SUGGESTED WITH HIGH POWER MILLING CHUCK AND STABLE MACHINING CONDITION
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HF HARD - Unequal pitch - Corner radius OSAWA

HF452 ==

24 UP

ADI
cylindrical shank and reduced neck, corner radius o
CR
- =
ENENE x | * di<D CR
% 1stchoice ¥ suitable - ¢
dhe)] F—— EEESS
- ' ]
SLOTTING | |SIDEMILLING| | HELICAL | | RAMPING | | VERTICAL | | TROCHOIDAL ~—— [——
|
D D Tol. CR CRTol. | d(hé) I I d1 L z EDP No. Stock
3 0/-0.030 0.30 +/-0.020 6 9 15 2.80 57 4 HF45203030 °
3 0/-0.030 0.50 +/-0.020 6 9 15 2.80 57 4 HF45205030 )
4 0/-0.030 0.30 +/-0.020 6 11 18 3.80 57 4 HF45203040 °
4 0/-0.030 0.50 +/-0.020 6 11 18 3.80 57 4 HF45205040 )
5 0/-0.030 0.50 +/-0.020 6 13 19 4.80 57 4 HF45205050 °
6 0/-0.030 0.50 +/-0.020 6 13 20 5.80 57 4 HF45205060 °
6 0/-0.030 1.00 +/-0.020 6 13 20 5.80 57 4 HF45210060 °
8 0/-0.030 0.50 +/-0.020 8 20 26 7.80 64 4 HF45205080 )
8 0/-0.030 1.00 +/-0.020 8 20 26 7.80 64 4 HF45210080 °
10 0/-0.030 0.50 +/-0.020 10 22 30 9.80 72 4 HF45205100 °
10 0/-0.030 1.00 +/-0.020 10 22 30 9.80 72 4 HF45210100 °
12 0/-0.030 0.50 +/-0.020 12 26 36 11.80 83 4 HF45205120 )
12 0/-0.030 1.00 +/-0.020 12 26 36 11.80 83 4 HF45210120 °
16 0/-0.030 1.00 +/-0.020 16 32 42 15.70 92 4 HF45210160 )
16 0/-0.030 2.00 +/-0.020 16 32 42 15.70 92 4 HF45220160 °
20 0/-0.030 1.00 +/-0.020 20 38 50 19.70 104 4 HF45210200 ) CARBIDE
20 0/-0.030 2.00 +/-0.020 20 38 50 19.70 104 4 HF45220200 ° END-MILLS

HF VH/UP

@ stock standard O non-standard stock ~ V stock exhaustion
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HF HARD - Unequal pitch - Corner radius

OSAWA

CUTTING PARAMETERS

Material Group
150 513 ExQ RBEEE~REBEREREERA DB
Hardness/Rm 800+1000 N/mm? 900+1200 N/mm? 35+45 HRC <55 HRC
ap x ae 0.5D x D 0.5D xD 0.3DxD 0.2D xD
Ve (m/min) 70+90 50+70 30+50 20+40
D fz fz fz fz
(mm) (mm/z) (mm/z) (mm/z) (mm/z)
3 0.011 0.010 0.008 0.007
SLOTTING 4 0.014 0.013 0.011 0.010
5 0.018 0.016 0.013 0.012
6 0.021 0.019 0.015 0.014
8 0.027 0.024 0.020 0.019
10 0.032 0.029 0.024 0.022
12 0.037 0.033 0.028 0.026
14 0.041 0.037 0.031 0.029
16 0.046 0.041 0.034 0.032
20 0.056 0.050 0.042 0.039
ap x ae <D5 0.3DxD | 0.3DxD | 0.2DxD | 0.1DxD
Material Group
150 513 B« RBEE+REBREEREER DB
Hardness/Rm 800+1000 N/mm? 900+1200 N/mm? 35+45 HRC <55HRC
ap x ae 1.5D x 0.3D 1.5D x 0.2D 1.2D x 0.2D D x0.1D
Vc (m/min) 90+110 60+80 40+60 30+50
D fz fz fz fz
(mm) (mm/z) (mm/z) (mm/z) (mm/z)
3 0.013 0.012 0.010 0.014
4 0.017 0.015 0.014 0.019
5 0.021 0.019 0.017 0.023
6 0.025 0.022 0.020 0.027
8 0.032 0.029 0.026 0.035
10 0.039 0.035 0.031 0.042
12 0.044 0.040 0.035 0.048
CARBIDE 14 0.050 0.045 0.040 0.055
END-MILLS 16 0.055 0.050 0.044 0.061
20 0.067 0.060 0.054 0.074
ap x ae <D5 1.2D x0.2D 1.2Dx0.1D Dx0.1D ‘ D x 0.05D

HF VH/UP

Material Group
150 513 B RBEE«QDEEEEREERE HEE
Hardness/Rm 800+1000 N/mm? 900+1200 N/mm? 35+45 HRC <55 HRC
o x ae 5°x0.4D 4° x 0.4D 3°x0.4D 2°x0.4D
Vc (m/min) 70+90 50+70 30+50 20+40
D fz fz fz fz
(mm) (mm/z) (mm/z) (mm/z) (mm/z)
3 0.008 0.007 0.006 0.007
HELICAL 4 0.010 0.010 0.008 0.009
5 0.013 0.012 0.011 0.011
6 0.015 0.014 0.012 0.013
8 0.019 0.018 0.016 0.017
10 0.023 0.022 0.019 0.020
12 0.027 0.025 0.022 0.023
14 0.030 0.028 0.025 0.026
16 0.033 0.031 0.028 0.029
20 0.041 0.038 0.034 0.035
a° x ae <D5 2°x0.4D 2°x0.4D 1°x0.4D 1°x0.4D

460

PARAMETERS SUGGESTED WITH HIGH POWER MILLING CHUCK AND STABLE MACHINING CONDITION




HF HARD - Unequal pitch - Corner radius

OSAWA

CUTTING PARAMETERS

Material Group
150 513 ExQ RBEEE~REBEREREERA DB
Hardness/Rm 800+1000 N/mm? 900+1200 N/mm? 35+45 HRC <55 HRC
o’ x ae 5°xD 4°xD 3°xD 2°xD
Ve (m/min) 60+80 50+60 30+40 20+30
D fz fz fz fz
RAMPING (mm) (mm/2) (mm/2) (mm/2) (mm/2)
— 6 0.018 0.017 0.016 0.025
8 0.023 0.022 0.021 0.032
10 0.028 0.026 0.025 0.038
12 0.032 0.030 0.028 0.044
14 0.036 0.034 0.032 0.049
16 0.040 0.037 0.035 0.055
20 0.049 0.045 0.043 0.067
Material Group
150 513 B« RBEEE~REBREEREER DB
Hardness/Rm 800+1000 N/mm? 900+1200 N/mm? 35+45 HRC <55 HRC
ap x ae D x 0.4D D x 0.4D D x 0.25D D x 0.25D
Vc (m/min) 60+80 50+60 30+40 20+30
D fz fz fz fz
VERTICAL (mm) (mm/z) (mm/2) (mm/2) (mm/2)
6 0.021 0.019 0.015 0.014
8 0.027 0.024 0.020 0.019
10 0.032 0.029 0.024 0.022
12 0.037 0.033 0.028 0.026
14 0.041 0.037 0.031 0.029
16 0.046 0.041 0.034 0.032
20 0.056 0.050 0.042 0.039

PARAMETERS SUGGESTED WITH HIGH POWER MILLING CHUCK AND STABLE MACHINING CONDITION

CARBIDE

END-MILLS

HF VH/UP
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HF HARD - Unequal pitch - Corner radius OSAWA

CUTTING PARAMETERS

Material Group
150 513 ExQ RBEEE~REBEREREER DB
Hardness/Rm 800+1000 N/mm? 900+1200 N/mm? 35+45 HRC <55HRC
ap x ae 1.5D x 0.1D 1.5D x 0.1D D x0.1D D x0.1D
Ve (m/min) 110+130 80+100 50+70 40+60
D fz fz fz fz
(mm) (mm/z) (mm/z) (mm/z) (mm/z)
3 0.027 0.024 0.021 0.029
TROCHOIDAL 4 0.035 0.032 0.028 0.039
5 0.044 0.040 0.035 0.048
6 0.052 0.046 0.041 0.057
8 0.067 0.060 0.054 0.074
10 0.080 0.072 0.064 0.088
12 0.092 0.083 0.073 0.101
14 0.103 0.093 0.083 0.114
16 0.115 0.103 0.092 0.126
20 0.140 0.126 0.112 0.154
NOTES:

Down milling CNC programming is required.

“ae” value max 0.2xD - "T" value max 0.1xD.

The use of end mill with diameter 30-40% smaller than the width of the slot is recommended.

The cutting conditions are based on CNC programming with medium dynamic speed.

With lower CNC dynamic speed, use the same cutting conditions or reduce the cutting speed Vc.

With higher CNC dynamic speed, reduce the “T" value by approximately -30 -50% and apply the maximum available cutting speed Vc.

R1 Cutter radius
R2 Half of slot width
T Programming width of cut

ae Actual width of cut

R2
R1

=

CARBIDE

END-MILLS

HF VH/UP

PARAMETERS SUGGESTED WITH HIGH POWER MILLING CHUCK AND STABLE MACHINING CONDITION
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