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INTRODUCTION
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Slotting Test Report on P20

After the 60   Layer (12 Meters)
th

Avg. Flank Wear = 0.035 mm Avg. Flank Wear = 0.024 mm

Load = 23%

C32 918

Load = 20.2%

STANDARD LINE

WORKPIECES CUTTING CONDITIONS

OPTIMUM LINE

Tool Diameter

Total Cutting Distance

Total Cutting Time

MRR (Q)

: 6 mm

: 12 Meters

: 0.5 Hours

: 19.44 cm /min3

Operation Type : Slotting

Material :
P20

Hardness :
< 40HRC

Cutting
Speed

4500 rpm
(Vc = 127m/min)

540 mm/min
(fz = 0.03 mm/z)

4500 rpm
(Vc = 127m/min)

6 mm

6 mm

Dry cut with air blow

Makino S33

Feed Rate

Ap

Ae

Coolant

Machine

0

0.02

0.04

0.06

0.08

0.1

0.12

0.14

2.4 4.8 7.2 9.6 12
Cu�ng Distance in Meters

Optimum Line – Cost Savings

Standard Line

Wear OD Comparison

W
ea

r O
D 

in
 M

M
CASE STUDY

01

04

03

Cutting Edge Preparation
Enhance Tool life

•

•

Suitable for material
groups

Before

Sharp Edge

After

Rounded Edge

Improved Corner Radius Design

Enhance durability on the radius area•

Less material adhering to the cutting edge,
for stable machining
Improves wear resistance and reduces
excessive friction

9

Differential Pitch (DP) Design
Reduces Vibrations

01

Maximizes productivity and tool life•

* 919

TORUS ENDMILLS

DP Torus 

DP Torus With Recess

919

991
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= 7°±1°
DIN 6535

HA

HB

Dimension ( mm )

MG

N03N01 N02 K01 K02 P01 P02 P03 M01 M02 S01 S0 03 H01 H02 O01 O02S2

cont’d ►

Cutting Parameter

EDP No. / EDV-Nr / CODE usine / Codice EDP

= 40= 40°

919 *

D d2

L

919

Z4

l1R

0100 050 0300 010

0150 050 0300 020

0200 050 0300 020

0250 050 0300 030

0300 050 0300 030

0300 050 0300 050

0300 057 0600 030

0300 057 0600 050

0400 050 0400 030

0400 050 0400 050

0400 057 0600 030

0400 057 0600 050

0500 050 0500 030

0500 050 0500 050

0500 057 0600 030

0500 057 0600 050

0600 057 0600 030

0600 057 0600 050

0600 057 0600 100

0800 064 0800 030

0800 064 0800 050

0800 064 0800 100

0800 064 0800 200

1000 070 1000 050

1000 070 1000 100

1000 070 1000 200

1200 083 1200 050

1200 083 1200 100

D

1

1.5

2

2.5

3

3

3

3

4

4

4

4

5

5

5

5

6

6

6

8

8

8

8

10

10

10

12

12

3

4.5

6.5

6.5

9

9

9

9

12

12

12

12

15

15

15

15

16

16

16

20

20

20

20

22

22

22

25

25

-

-

-

-

15

15

15

15

20

20

20

20

22

22

22

22

22

22

22

26

26

26

26

30

30

30

35

35

50

50

50

50

50

50

57

57

50

50

57

57

50

50

57

57

57

57

57

64

64

64

64

70

70

70

83

83

3

3

3

3

3

3

6

6

4

4

6

6

5

5

6

6

6

6

6

8

8

8

8

10

10

10

12

12

0.1

0.2

0.2

0.3

0.3

0.5

0.3

0.5

0.3

0.5

0.3

0.5

0.3

0.5

0.3

0.5

0.3

0.5

1

0.3

0.5

1

2

0.5

1

2

0.5

1

919 / 991 DP TORUS ENDMILLS

H6110
AlCrN

HPT

Spécifications techniques sujettes à changement sans avis prélable
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DP
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●
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DP TORUS ENDMILLS

Cutting Parameter

EDP No. / EDV-Nr / CODE usine / Codice EDP

= 40= 40°

1200 083 1200 200

1600 090 1600 050

1600 090 1600 100

1600 090 1600 200

1600 090 1600 300

2000 100 2000 050

2000 100 2000 100

2000 100 2000 200

2000 100 2000 300

D

12

16

16

16

16

20

20

20

20

25

32

32

32

32

38

38

38

38

35

42

42

42

42

50

50

50

50

83

90

90

90

90

100

100

100

100

12

16

16

16

16

20

20

20

20

2

0.5

1

2

3

0.5

1

2

3

919 / 991

H6110
AlCrN

HPT

Modifiche Techiche possibili senza preavviso

9

25 - 26

NEW

Ø mm Tol. µm

3.0~6.0 -0/-20

6.0~20.0 -0/-25

919* 991*Dimension ( mm )

Recess*Normall 1 L d2 ( h6 ) Rl 2*
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Ae

Ap

DP Standard / DP Torus / R-Like, 4 Flute - 918, 981, 919, 991, K38, K47, K52, K53

DP Standard / DP Torus / R-Like, 4 Flute - 918, 981, 919, 991, K38, K47, K52, K53

P K

- 35 ≤ HRC < 45 - Si < 9% Si ≥ 9% -

1.00 × D 1.00 × D 1.00 × D 1.00 × D 1.00 × D 1.00 × D 1.00 × D 1.00 × D 1.00 × D

5° 5° 3° 3° 2° 3° 10° 10° 1°

D (mm)

1

2

3

4

5

6

8

10

12

14

16

18

20

Working 
Material

Ramping P02P01 P03 M01 M02 K02 N02

-

1.00 × D

8°

N03

520 < Rm < 1200 -

1.00 × D

5°

K01

-

1.00 × D

2°

S02S01N01

0.003

0.005

0.008

0.012

0.015

0.018

0.025

0.032

0.040

0.046

0.052

0.058

0.063

Fz
(mm)

200

Vc
(m/min)

0.002

0.004

0.007

0.011

0.014

0.017

0.024

0.031

0.039

0.045

0.051

0.056

0.062

Fz
(mm)

140

Vc
(m/min)

0.001

0.006

0.009

0.013

0.017

0.021

0.028

0.035

0.045

0.051

0.058

0.063

0.070

Fz
(mm)

70

Vc
(m/min)

0.001

0.006

0.009

0.013

0.017

0.021

0.028

0.035

0.045

0.051

0.058

0.063

0.070

Fz
(mm)

70

Vc
(m/min)

0.001

0.003

0.005

0.007

0.009

0.011

0.014

0.025

0.030

0.035

0.040

0.045

0.050

Fz
(mm)

50

Vc
(m/min)

0.003

0.005

0.008

0.012

0.015

0.018

0.025

0.032

0.040

0.046

0.052

0.058

0.063

Fz
(mm)

200

Vc
(m/min)

0.001

0.006

0.009

0.013

0.017

0.021

0.028

0.035

0.045

0.051

0.058

0.063

0.070

Fz
(mm)

65

Vc
(m/min)

0.003

0.004

0.009

0.012

0.016

0.020

0.027

0.034

0.042

0.048

0.054

0.060

0.066

Fz
(mm)

250

Vc
(m/min)

Wrought 
Aluminium

Cast 
Aluminium

High 
Machinability

Low 
Machinability

Copper AlloyCarbon Steel Alloy Steel Prehardened 
Steel

Stainless Steel Ductile 
Cast Iron

Grey Cast iron Nickel AlloyTitanium Alloy

Properties

0.003

0.005

0.009

0.012

0.016

0.020

0.027

0.034

0.042

0.048

0.054

0.060

0.066

Fz
(mm)

220

Vc
(m/min)

0.003

0.004

0.008

0.011

0.015

0.019

0.026

0.033

0.041

0.047

0.053

0.059

0.065

Fz
(mm)

210

Vc
(m/min)

0.001

0.003

0.005

0.007

0.009

0.011

0.014

0.025

0.030

0.035

0.040

0.045

0.050

Fz
(mm)

50

Vc
(m/min)

0.001

0.004

0.006

0.008

0.010

0.012

0.016

0.026

0.031

0.036

0.042

0.047

0.052

Fz
(mm)

35

Vc
(m/min)

P M K N S

Recommended Cutting Data
Note: These recommended cutting conditions indicate just references. It should be adjusted due to different cutting conditions.

Recommended Cutting DataOPTIMUM LINE

Ramping
Depth

Ramping
Angle

- 35 ≤ HRC < 45 - Si < 9% Si ≥ 9% -

1.00 × D 1.00 × D 0.80 × D 0.80 × D 0.40 × D 0.80 × D 1.00 × D 1.00 × D 0.30 × D

1.00 × D 1.00 × D 1.00 × D 1.00 × D 1.00 × D 1.00 × D 1.00 × D 1.00 × D 1.00 × D

D (mm)

1

2

3

4

5

6

8

10

12

14

16

18

20

Working 
Material

Slotting P02P01 P03 M01 M02 K02 N02

-

1.00 × D

1.00 × D

N03

520 < Rm < 1200 -

1.00 × D

1.00 × D

K01

-

0.40 × D

1.00 × D

S02S01N01

0.003

0.006

0.009

0.012

0.016

0.019

0.026

0.033

0.041

0.047

0.054

0.060

0.066

Fz
(mm)

200

Vc
(m/min)

0.003

0.006

0.009

0.012

0.016

0.019

0.026

0.034

0.041

0.047

0.053

0.058

0.064

Fz
(mm)

160

Vc
(m/min)

0.003

0.006

0.009

0.012

0.016

0.019

0.026

0.033

0.041

0.047

0.054

0.060

0.066

Fz
(mm)

150

Vc
(m/min)

0.003

0.006

0.010

0.014

0.018

0.022

0.030

0.038

0.047

0.054

0.061

0.067

0.073

Fz
(mm)

120

Vc
(m/min)

0.003

0.007

0.011

0.016

0.020

0.025

0.034

0.044

0.054

0.062

0.069

0.076

0.082

Fz
(mm)

80

Vc
(m/min)

0.003

0.006

0.009

0.012

0.016

0.019

0.026

0.033

0.041

0.047

0.054

0.060

0.066

Fz
(mm)

170

Vc
(m/min)

0.003

0.006

0.009

0.013

0.017

0.021

0.028

0.035

0.043

0.049

0.055

0.061

0.067

Fz
(mm)

110

Vc
(m/min)

0.005

0.007

0.011

0.016

0.021

0.026

0.037

0.048

0.060

0.068

0.075

0.083

0.090

Fz
(mm)

330

Vc
(m/min)

Wrought 
Aluminium

Cast 
Aluminium

High 
Machinability

Low 
Machinability

Copper AlloyCarbon Steel Alloy Steel Prehardened 
Steel

Stainless Steel Ductile 
Cast Iron

Grey Cast iron Nickel AlloyTitanium Alloy

Properties

Cutting 
Depth,

Ap (mm)

Cutting 
Width,

Ae (mm)

0.004

0.006

0.010

0.015

0.020

0.026

0.036

0.047

0.061

0.070

0.078

0.080

0.086

Fz
(mm)

300

Vc
(m/min)

0.004

0.006

0.010

0.015

0.020

0.026

0.038

0.050

0.062

0.071

0.080

0.088

0.096

Fz
(mm)

280

Vc
(m/min)

0.004

0.009

0.014

0.019

0.024

0.030

0.040

0.051

0.063

0.072

0.080

0.088

0.096

Fz
(mm)

60

Vc
(m/min)

0.004

0.009

0.014

0.019

0.024

0.030

0.040

0.051

0.063

0.072

0.080

0.088

0.096

Fz
(mm)

30

Vc
(m/min)

Ae

Ap

DP Standard / DP Torus / R-Like, 4 Flute - 918, 981, 919, 991, K38, K47, K52, K53

P M K N S P K

-

-

- Si < 9% Si ≥ 9%

1.00 × D 1.00 × D 1.00 × D 1.00 × D

D (mm)

1

2

3

4

5

6

8

10

12

14

16

18

20

Working 
Material

Plunging P02P01 N02

-

1.00 × D

N03

520 < Rm < 1200 -

- -- - --

1.00 × D

K01 N01

0.007

0.018

0.028

0.038

0.048

0.059

0.080

0.101

0.126

0.144

0.162

0.179

0.196

Fz
(mm)

120

Vc
(m/min)

-

-

0.008

0.016

0.024

0.033

0.042

0.052

0.070

0.090

0.113

0.129

0.144

0.158

0.170

Fz
(mm)

110

Vc
(m/min)

-

-

0.007

0.018

0.028

0.038

0.048

0.059

0.080

0.101

0.126

0.144

0.162

0.179

0.196

Fz
(mm)

120

Vc
(m/min)

-

-

0.009

0.018

0.028

0.038

0.048

0.058

0.078

0.099

0.121

0.140

0.158

0.176

0.193

Fz
(mm)

150

Vc
(m/min)

-

-

0.009

0.018

0.028

0.037

0.047

0.057

0.077

0.098

0.121

0.139

0.157

0.174

0.191

Fz
(mm)

140

Vc
(m/min)

-

-

0.008

0.017

0.027

0.036

0.046

0.056

0.075

0.097

0.120

0.138

0.156

0.173

0.189

Fz
(mm)

130

Vc
(m/min)

Wrought 
Aluminium

Cast 
Aluminium Copper AlloyCarbon Steel Alloy Steel Grey Cast iron

Properties

Cutting 
Depth,

Ap (mm)

Cutting 
Width,

Ae (mm)

Recommended Cutting Data
Note: These recommended cutting conditions indicate just references. It should be adjusted due to different cutting conditions.

DP Standard / DP Torus / R-Like, 4 Flute - 918, 981, 919, 991, K38, K47, K52, K53

Recommended Cutting DataOPTIMUM LINE

- 35 ≤ HRC < 45 - Si < 9% Si ≥ 9% -

1.00 × D 1.00 × D 1.00 × D 1.00 × D 1.00 × D 1.00 × D 1.00 × D 1.00 × D 1.00 × D

0.25 × D 0.20 × D 0.18 × D 0.18 × D 0.15 × D 0.18 × D 0.30 × D 0.30 × D 0.10 × D

D (mm)

1

2

3

4

5

6

8

10

12

14

16

18

20

Working 
Material

Side 
Milling P02P01 P03 M01 M02 K02 N02

-

1.00 × D

0.30 × D

N03

520 < Rm < 1200 -

1.00 × D

0.25 × D

K01

-

1.00 × D

0.15 × D

S02S01N01

0.005

0.009

0.017

0.023

0.030

0.036

0.049

0.062

0.075

0.086

0.094

0.103

0.113

Fz
(mm)

280

Vc
(m/min)

0.006

0.009

0.014

0.020

0.025

0.031

0.043

0.056

0.070

0.079

0.087

0.092

0.098

Fz
(mm)

230

Vc
(m/min)

0.005

0.009

0.014

0.019

0.024

0.031

0.042

0.056

0.070

0.080

0.090

0.098

0.104

Fz
(mm)

190

Vc
(m/min)

0.004

0.009

0.014

0.020

0.025

0.031

0.043

0.056

0.070

0.078

0.086

0.092

0.099

Fz
(mm)

160

Vc
(m/min)

0.005

0.011

0.017

0.024

0.030

0.037

0.049

0.062

0.076

0.085

0.093

0.102

0.107

Fz
(mm)

100

Vc
(m/min)

0.007

0.010

0.016

0.022

0.029

0.036

0.049

0.063

0.075

0.085

0.095

0.103

0.112

Fz
(mm)

250

Vc
(m/min)

0.004

0.009

0.014

0.019

0.025

0.030

0.041

0.052

0.069

0.075

0.082

0.089

0.094

Fz
(mm)

140

Vc
(m/min)

0.006

0.009

0.014

0.020

0.027

0.034

0.046

0.060

0.076

0.087

0.097

0.106

0.115

Fz
(mm)

400

Vc
(m/min)

Wrought 
Aluminium

Cast 
Aluminium

High 
Machinability

Low 
Machinability

Copper AlloyCarbon Steel Alloy Steel Prehardened 
Steel

Stainless Steel Ductile 
Cast Iron

Grey Cast iron Nickel AlloyTitanium Alloy

Properties

Cutting 
Depth,

Ap (mm)

Cutting 
Width,

Ae (mm)

0.005

0.008

0.014

0.019

0.026

0.034

0.046

0.059

0.074

0.085

0.095

0.102

0.110

Fz
(mm)

380

Vc
(m/min)

0.004

0.009

0.014

0.021

0.027

0.035

0.050

0.062

0.076

0.086

0.091

0.099

0.106

Fz
(mm)

360

Vc
(m/min)

0.005

0.011

0.018

0.024

0.031

0.039

0.053

0.066

0.080

0.090

0.101

0.111

0.122

Fz
(mm)

70

Vc
(m/min)

0.004

0.008

0.013

0.018

0.025

0.033

0.046

0.061

0.075

0.081

0.089

0.094

0.102

Fz
(mm)

40

Vc
(m/min)



Ae

Ap

DP Standard / DP Torus / R-Like, 4 Flute - 918, 981, 919, 991, K38, K47, K52, K53

DP Standard / DP Torus / R-Like, 4 Flute - 918, 981, 919, 991, K38, K47, K52, K53

P K

- 35 ≤ HRC < 45 - Si < 9% Si ≥ 9% -

1.00 × D 1.00 × D 1.00 × D 1.00 × D 1.00 × D 1.00 × D 1.00 × D 1.00 × D 1.00 × D

5° 5° 3° 3° 2° 3° 10° 10° 1°

D (mm)

1

2

3

4

5

6

8

10

12

14

16

18

20

Working 
Material

Ramping P02P01 P03 M01 M02 K02 N02

-

1.00 × D

8°

N03

520 < Rm < 1200 -

1.00 × D

5°

K01

-

1.00 × D

2°

S02S01N01

0.003

0.005

0.008

0.012

0.015

0.018

0.025

0.032

0.040

0.046

0.052

0.058

0.063

Fz
(mm)

200

Vc
(m/min)

0.002

0.004

0.007

0.011

0.014

0.017

0.024

0.031

0.039

0.045

0.051

0.056

0.062

Fz
(mm)

140

Vc
(m/min)

0.001

0.006

0.009

0.013

0.017

0.021

0.028

0.035

0.045

0.051

0.058

0.063

0.070

Fz
(mm)

70

Vc
(m/min)

0.001

0.006

0.009

0.013

0.017

0.021

0.028

0.035

0.045

0.051

0.058

0.063

0.070

Fz
(mm)

70

Vc
(m/min)

0.001

0.003

0.005

0.007

0.009

0.011

0.014

0.025

0.030

0.035

0.040

0.045

0.050

Fz
(mm)

50

Vc
(m/min)

0.003

0.005

0.008

0.012

0.015

0.018

0.025

0.032

0.040

0.046

0.052

0.058

0.063

Fz
(mm)

200

Vc
(m/min)

0.001

0.006

0.009

0.013

0.017

0.021

0.028

0.035

0.045

0.051

0.058

0.063

0.070

Fz
(mm)

65

Vc
(m/min)

0.003

0.004

0.009

0.012

0.016

0.020

0.027

0.034

0.042

0.048

0.054

0.060

0.066

Fz
(mm)

250

Vc
(m/min)

Wrought 
Aluminium

Cast 
Aluminium

High 
Machinability

Low 
Machinability

Copper AlloyCarbon Steel Alloy Steel Prehardened 
Steel

Stainless Steel Ductile 
Cast Iron

Grey Cast iron Nickel AlloyTitanium Alloy

Properties

0.003

0.005

0.009

0.012

0.016

0.020

0.027

0.034

0.042

0.048

0.054

0.060

0.066

Fz
(mm)

220

Vc
(m/min)

0.003

0.004

0.008

0.011

0.015

0.019

0.026

0.033

0.041

0.047

0.053

0.059

0.065

Fz
(mm)

210

Vc
(m/min)

0.001

0.003

0.005

0.007

0.009

0.011

0.014

0.025

0.030

0.035

0.040

0.045

0.050

Fz
(mm)

50

Vc
(m/min)

0.001

0.004

0.006

0.008

0.010

0.012

0.016

0.026

0.031

0.036

0.042

0.047

0.052

Fz
(mm)

35

Vc
(m/min)

P M K N S

Recommended Cutting Data
Note: These recommended cutting conditions indicate just references. It should be adjusted due to different cutting conditions.

Recommended Cutting DataOPTIMUM LINE

Ramping
Depth

Ramping
Angle

- 35 ≤ HRC < 45 - Si < 9% Si ≥ 9% -

1.00 × D 1.00 × D 0.80 × D 0.80 × D 0.40 × D 0.80 × D 1.00 × D 1.00 × D 0.30 × D

1.00 × D 1.00 × D 1.00 × D 1.00 × D 1.00 × D 1.00 × D 1.00 × D 1.00 × D 1.00 × D

D (mm)

1

2

3

4

5

6

8

10

12

14

16

18

20

Working 
Material

Slotting P02P01 P03 M01 M02 K02 N02

-

1.00 × D

1.00 × D

N03

520 < Rm < 1200 -

1.00 × D

1.00 × D

K01

-

0.40 × D

1.00 × D

S02S01N01

0.003

0.006

0.009

0.012

0.016

0.019

0.026

0.033

0.041

0.047

0.054

0.060

0.066

Fz
(mm)

200

Vc
(m/min)

0.003

0.006

0.009

0.012

0.016

0.019

0.026

0.034

0.041

0.047

0.053

0.058

0.064

Fz
(mm)

160

Vc
(m/min)

0.003

0.006

0.009

0.012

0.016

0.019

0.026

0.033

0.041

0.047

0.054

0.060

0.066

Fz
(mm)

150

Vc
(m/min)

0.003

0.006

0.010

0.014

0.018

0.022

0.030

0.038

0.047

0.054

0.061

0.067

0.073

Fz
(mm)

120

Vc
(m/min)

0.003

0.007

0.011

0.016

0.020

0.025

0.034

0.044

0.054

0.062

0.069

0.076

0.082

Fz
(mm)

80

Vc
(m/min)

0.003

0.006

0.009

0.012

0.016

0.019

0.026

0.033

0.041

0.047

0.054

0.060

0.066

Fz
(mm)

170

Vc
(m/min)

0.003

0.006

0.009

0.013

0.017

0.021

0.028

0.035

0.043

0.049

0.055

0.061

0.067

Fz
(mm)

110

Vc
(m/min)

0.005

0.007

0.011

0.016

0.021

0.026

0.037

0.048

0.060

0.068

0.075

0.083

0.090

Fz
(mm)

330

Vc
(m/min)

Wrought 
Aluminium

Cast 
Aluminium

High 
Machinability

Low 
Machinability

Copper AlloyCarbon Steel Alloy Steel Prehardened 
Steel

Stainless Steel Ductile 
Cast Iron

Grey Cast iron Nickel AlloyTitanium Alloy

Properties

Cutting 
Depth,

Ap (mm)

Cutting 
Width,

Ae (mm)

0.004

0.006

0.010

0.015

0.020

0.026

0.036

0.047

0.061

0.070

0.078

0.080

0.086

Fz
(mm)

300

Vc
(m/min)

0.004

0.006

0.010

0.015

0.020

0.026

0.038

0.050

0.062

0.071

0.080

0.088

0.096

Fz
(mm)

280

Vc
(m/min)

0.004

0.009

0.014

0.019

0.024

0.030

0.040

0.051

0.063

0.072

0.080

0.088

0.096

Fz
(mm)

60

Vc
(m/min)

0.004

0.009

0.014

0.019

0.024

0.030

0.040

0.051

0.063

0.072

0.080

0.088

0.096

Fz
(mm)

30

Vc
(m/min)

Ae

Ap

DP Standard / DP Torus / R-Like, 4 Flute - 918, 981, 919, 991, K38, K47, K52, K53

P M K N S P K

-

-

- Si < 9% Si ≥ 9%

1.00 × D 1.00 × D 1.00 × D 1.00 × D

D (mm)

1

2

3

4

5

6

8

10

12

14

16

18

20

Working 
Material

Plunging P02P01 N02

-

1.00 × D

N03

520 < Rm < 1200 -

- -- - --

1.00 × D

K01 N01

0.007

0.018

0.028

0.038

0.048

0.059

0.080

0.101

0.126

0.144

0.162

0.179

0.196

Fz
(mm)

120

Vc
(m/min)

-

-

0.008

0.016

0.024

0.033

0.042

0.052

0.070

0.090

0.113

0.129

0.144

0.158

0.170

Fz
(mm)

110

Vc
(m/min)

-

-

0.007

0.018

0.028

0.038

0.048

0.059

0.080

0.101

0.126

0.144

0.162

0.179

0.196

Fz
(mm)

120

Vc
(m/min)

-

-

0.009

0.018

0.028

0.038

0.048

0.058

0.078

0.099

0.121

0.140

0.158

0.176

0.193

Fz
(mm)

150

Vc
(m/min)

-

-

0.009

0.018

0.028

0.037

0.047

0.057

0.077

0.098

0.121

0.139

0.157

0.174

0.191

Fz
(mm)

140

Vc
(m/min)

-

-

0.008

0.017

0.027

0.036

0.046

0.056

0.075

0.097

0.120

0.138

0.156

0.173

0.189

Fz
(mm)

130

Vc
(m/min)

Wrought 
Aluminium

Cast 
Aluminium Copper AlloyCarbon Steel Alloy Steel Grey Cast iron

Properties

Cutting 
Depth,

Ap (mm)

Cutting 
Width,

Ae (mm)

Recommended Cutting Data
Note: These recommended cutting conditions indicate just references. It should be adjusted due to different cutting conditions.

DP Standard / DP Torus / R-Like, 4 Flute - 918, 981, 919, 991, K38, K47, K52, K53

Recommended Cutting DataOPTIMUM LINE

- 35 ≤ HRC < 45 - Si < 9% Si ≥ 9% -

1.00 × D 1.00 × D 1.00 × D 1.00 × D 1.00 × D 1.00 × D 1.00 × D 1.00 × D 1.00 × D

0.25 × D 0.20 × D 0.18 × D 0.18 × D 0.15 × D 0.18 × D 0.30 × D 0.30 × D 0.10 × D

D (mm)

1

2

3

4

5

6

8

10

12

14

16

18

20

Working 
Material

Side 
Milling P02P01 P03 M01 M02 K02 N02

-

1.00 × D

0.30 × D

N03

520 < Rm < 1200 -

1.00 × D

0.25 × D

K01

-

1.00 × D

0.15 × D

S02S01N01

0.005

0.009

0.017

0.023

0.030

0.036

0.049

0.062

0.075

0.086

0.094

0.103

0.113

Fz
(mm)

280

Vc
(m/min)

0.006

0.009

0.014

0.020

0.025

0.031

0.043

0.056

0.070

0.079

0.087

0.092

0.098

Fz
(mm)

230

Vc
(m/min)

0.005

0.009

0.014

0.019

0.024

0.031

0.042

0.056

0.070

0.080

0.090

0.098

0.104

Fz
(mm)

190

Vc
(m/min)

0.004

0.009

0.014

0.020

0.025

0.031

0.043

0.056

0.070

0.078

0.086

0.092

0.099

Fz
(mm)

160

Vc
(m/min)

0.005

0.011

0.017

0.024

0.030

0.037

0.049

0.062

0.076

0.085

0.093

0.102

0.107

Fz
(mm)

100

Vc
(m/min)

0.007

0.010

0.016

0.022

0.029

0.036

0.049

0.063

0.075

0.085

0.095

0.103

0.112

Fz
(mm)

250

Vc
(m/min)

0.004

0.009

0.014

0.019

0.025

0.030

0.041

0.052

0.069

0.075

0.082

0.089

0.094

Fz
(mm)

140

Vc
(m/min)

0.006

0.009

0.014

0.020

0.027

0.034

0.046

0.060

0.076

0.087

0.097

0.106

0.115

Fz
(mm)

400

Vc
(m/min)

Wrought 
Aluminium

Cast 
Aluminium

High 
Machinability

Low 
Machinability

Copper AlloyCarbon Steel Alloy Steel Prehardened 
Steel

Stainless Steel Ductile 
Cast Iron

Grey Cast iron Nickel AlloyTitanium Alloy

Properties

Cutting 
Depth,

Ap (mm)

Cutting 
Width,

Ae (mm)

0.005

0.008

0.014

0.019

0.026

0.034

0.046

0.059

0.074

0.085

0.095

0.102

0.110

Fz
(mm)

380

Vc
(m/min)

0.004

0.009

0.014

0.021

0.027

0.035

0.050

0.062

0.076

0.086

0.091

0.099

0.106

Fz
(mm)

360

Vc
(m/min)

0.005

0.011

0.018

0.024

0.031

0.039

0.053

0.066

0.080

0.090

0.101

0.111

0.122

Fz
(mm)

70

Vc
(m/min)

0.004

0.008

0.013

0.018

0.025

0.033

0.046

0.061

0.075

0.081

0.089

0.094

0.102

Fz
(mm)

40

Vc
(m/min)
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