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Helix Angle 30°

Helix Angle 40°Micro Grain used for
carbide material

Helix Angle 45° Sharp Corner Type

Helix Angle 0°

Helix Angle 30°

Helix Angle 40°

Helix Angle

Diamond-Coated Endmills

SD91V 6.0 - 12.0 4 0.5 -1.0 Dia � 

SD93V 3.0 - 12.0 2 0.2 -1.0 Dia � 

SD93 2.0 - 8.0 2 0.3 -1.0 Dia � 

SDM905 0.3 - 2.0 2 0.05 -0.5   Dia � 

SDM940 0.2 - 6.0 2 0.05 -1.0   Dia � 

SD97K 1.0 - 10.0 2 Dia � 

SD97 1.0 - 12.0 2 Dia �

SD97V 3.0 - 12.0 2 Dia � 

SDM915 0.2 - 2.0 4 Dia � 

SDM945 0.2 - 6.0 2 Dia � 
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Type Diameter Flutes Corner 
(mm) RadiusUnion Tool Endmills

Superfine Grain alloy used
for carbide material

Carbide

Diamond Coating

Tolerance of Shank
Diameter is 0/-0.005

Shank Diameter Tolerance

Ballend Radius Tolerance
±0.002

Ballend Radius Tolerance
±0.003

Ballend Radius Tolerance
±0.005

Ballend Radius Tolerance
±0.007

Ballend Radius Tolerance
±0.01

Ballend Radius Tolerance

Coating

C
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R
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e

Corner Radius Tolerance
±0.005

Corner Radius Tolerance
±0.01

Corner Radius Tolerance
±0.015

Corner Form

Corner Radius Tolerance

Corner Radius

Flatland Type

1www.rainfordprecision.com

Key to Icons
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Dia Diamond coat � Most Suitable
� Suitable



Union Tool
Part Number

Diameter
Corner
Radius

Effective
Length

Flute 
Length

Overall
Length

Shank 
Diameter

D CR l1 l L d

SD91 V 060 5
6.0

0.5
30 6 55 6

SD91 V  060 10 1.0

SD91 VL 060 5
6.0

0.5
50 6 75 6

SD91 VL 060 10 1.0

SD91 V   080 5
8.0

0.5
35 8 60 8

SD91 V   080 10 1.0

SD91 VL 080 5
8.0

0.5
50 8 80 8

SD91 VL 080 10 1.0

SD91 V   100 5
10.0

0.5
40 10 70 10

SD91 V   100 10 1.0

SD91 VL 100 5
10.0

0.5
60 10 100 10

SD91 VL 100 10 1.0

SD91 V   120 5
12.0

0.5
40 12 75 12

SD91 V   120 10 1.0

SD91 VL 120 5
12.0

0.5
60 12 100 12

SD91 VL 120 10 1.0
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2 Union Tool Diamond-Coated Endmills | SD91V

Size Dia  6.0  -  12.0 mm
Flutes 4

Rainford Precision Sales and Enquiries 01744 889726 

Best for Carbon-based workpieces

Diamond-coated, corner radius solid carbide endmill
6, 8, 10 and 12 mm shanks

units = mm

SD91V
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Union Tool
Part Number

Diameter
Corner
Radius

Effective
Length

Flute 
Length

Overall
Length

Shank 
Diameter

D CR l1 l L d

SD93 V   030 5
3.0 0.5

15
6

40
4

SD93 VL 030 5 30 60

SD93 V   040 5
4.0 0.5

15
6

40
4

SD93 VL 040 5 30 60

SD93 V   050 5
5.0 0.5

15
6

40
5

SD93 VL 050 5 40 70

SD93 V   060 5

6.0

0.5
30

10

55

6

SD93 V   060 10 1.0

SD93 VL 060 5 0.5
70 100

SD93 VL 060 10 1.0

SD93 VSL 060 2 0.2 100 6 150

SD93 V  080 5

8.0

0.5
35

10

65

8

SD93 V   080 10 1.0

SD93 VL 080 5 0.5
70 100

SD93 VL 080 10
1.0

SD93 VSL 082 10 100 25 150

SD93 V 100 5

10.0

0.5
40

10

75

10

SD93 V  100 10 1.0

SD93 VL 100 5 0.5
70 100

SD93 VL 100 10
1.0

SD93 VL 102 10 100 25 150

SD93 V   120 5

12.0

0.5
40

10

75

12

SD93 V   120 10 1.0

SD93 VL 120 5 0.5
70 100

SD93 VL 120 10
1.0

SD93 VL 123 10 100 30 150

Size Dia  3.0  -  12.0 mm
Flutes 2 
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1Best for Carbon-based workpieces

Diamond-coated, corner radius solid carbide endmill
Effective clearance behind cutting edges
4, 5, 6, 8, 10 and 12 mm shanks

units = mm

SD93V

3Union Tool Diamond-Coated Endmills | SD93Vwww.rainfordprecision.com
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Union Tool
Part Number

Diameter
Corner
Radius

Flute 
Length

Overall
Length

Shank 
Diameter

D CR l L d

SD93 020 3 2.0 0.3 9 40 3

SD93 030 3
3.0 0.3

12 40
3

SD93 L 030 3 30 60

SD93 040 3
4.0 0.3

14 50
4

SD93 L 040 3 30 60

SD93 050 5
5.0

0.5 20 50
5

SD93 L 050 5 1.5 35 70

SD93 060 5
6.0 0.5

20 65
6

SD93 L 060 5 40 100

SD93 080 5
8.0

0.5
20 70 8

SD93 080 10 1.0

SD93 L 080 5
8.0

0.5
40 100 8

SD93 L 080 10 1.0
��
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4 Union Tool Diamond-Coated Endmills | SD93

Size Dia  2.0  -  8.0 mm
Flutes 2

Rainford Precision Sales and Enquiries 01744 889726 

Best for Carbon-based workpieces

Diamond-coated, corner radius solid carbide endmill
3, 4, 5, 6 and 8 mm shanks

units = mm

SD93

UNION TOOL



Union Tool
Part Number

Diameter
Corner
Radius

Effective
Length

Flute 
Length

Overall
Length

Shank 
Diameter

D CR l1 l L d

SDM 905 L 003 0.3 - 1.0 0.5 40 3

SDM 905 L 004 0.4 - 1.5 0.6 40 3

SDM 905 L  005

0.5 0.05

2.5

0.7 40 3SDM 905 XL 005 4.0

SDM 905 SL 005 7.5

SDM 905 XL 006
0.6 0.05

5.0
0.9 40 3

SDM 905 SL 006 9.0

SDM 905 L   008

0.8 0.05

4.0

1.2 40 3SDM 905 XL 008 7.0

SDM 905 SL 008 12.0

SDM 905 L   010
1.0 0.10

5.0
1.5 40 3

SDM 905 XL 010 8.5

SDM 905 L   012
1.2 0.10

7.5
1.8 40 3

SDM 905 XL 012 12.0

SDM 905 L  015
1.5 0.15

7.5
2.2 40 3

SDM 905 XL 015 12.0

SDM 905 L  020
2.0

0.15 10.0 2.2
40 3

SDM 905 XL 020 0.50 16.0 4.0

Size Dia  0.3  -  2.0 mm
Flutes 2 

��
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Best for Carbon-based workpieces

Diamond-coated, corner radius solid carbide endmill
3 mm shanks

units = mm

SDM905

5Union Tool Diamond-Coated Endmills | SDM905www.rainfordprecision.com
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Size Dia  0.2  -  6.0 mm
Flutes 2 

��
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Best for Carbon-based workpieces

Diamond-coated, corner radius solid carbide endmill
4 and 6 mm shanks

units = mm

SDM940

6 Rainford Precision Sales and Enquiries 01744 889726 Union Tool Diamond-Coated Endmills | SDM940
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Union Tool
Part Number

Diameter
Corner
Radius

Effective
Length

Flute 
Length

Overall
Length

Shank 
Diameter

D CR l1 l L d

SDM 940-020-005

0.2 -

0.5

0.30 45 4SDM 940-020-010 1.0

SDM 940-020-015 1.5

SDM 940-030-010

0.3 -

1.0

0.45 45 4SDM 940-030-020 2.0

SDM 940-030-030 3.0

SDM 940-040-020

0.4 -

2.0

0.60 45 4
SDM 940-040-030 3.0

SDM 940-040-040 4.0

SDM 940-040-050 5.0

SDM 940-050-020 R005

0.5 0.05

2.0

0.70 45 4

SDM 940-050-040 R005 4.0

SDM 940-050-060 R005 6.0

SDM 940-050-080 R005 8.0

SDM 940-050-100 R005 10.0

SDM 940-060-040 R005

0.6 0.05

4.0

0.90 45 4SDM 940-060-080 R005 8.0

SDM 940-060-100 R005 10.0

SDM 940-080-040 R010

0.8 0.10

4.0

1.20 45 4
SDM 940-080-080 R010 8.0

SDM 940-080-100 R010 10.0

SDM 940-080-120 R010 12.0

SDM 940-100-040 R010

1.0 0.10

4.0

1.50

45

4

SDM 940-100-060 R010 6.0

SDM 940-100-080 R010 8.0

SDM 940-100-100 R010 10.0

SDM 940-100-120 R010 12.0

SDM 940-100-160 R010 16.0 50

SDM 940-100-200 R010 20.0 55

SDM 940-100-040 R025 1.0 0.25 4.0 1.50 45 4



7Union Tool Diamond-Coated Endmills | SDM940www.rainfordprecision.com

units = mm

UNION TOOL

Union Tool
Part Number

Diameter
Corner
Radius

Effective
Length

Flute 
Length

Overall
Length

Shank 
Diameter

D CR l1 l L d

SDM 940-100-060 R025

1.0 0.25

6.0

1.50
45

4

SDM 940-100-080 R025 8.0

SDM 940-100-100 R025 10.0

SDM 940-100-120 R025 12.0

SDM 940-100-160 R025 16.0

SDM 940-100-200 R025 20.0 55

SDM 940-120-060 R010

1.2 0.10

6.0

1.80 45 4SDM 940-120-100 R010 10.0

SDM 940-120-160 R010 16.0

SDM 940-120-060 R025

1.2 0.25

6.0

1.80 45 4SDM 940-120-100 R025 10.0

SDM 940-120-160 R025 16.0

SDM 940-140-060 R015         

1.4 0.15

6.0

1.80 45 4SDM 940-140-100 R015         10.0

SDM 940-140-160 R015         16.0

SDM 940-150-060 R015         

1.5 0.15

6.0

2.20

4

4

SDM 940-150-080 R015        8.0

SDM 940-150-100 R015         10.0

SDM 940-150-120 R015       12.0

SDM 940-150-160 R015        16.0 50

SDM 940-150-200 R015         20.0 55

SDM 940-150-300 R015           30.0 70

SDM 940-150-060 R050        

1.5 0.50

6.0

2.20

45

4

SDM 940-150-080 R050        8.0

SDM 940-150-100 R050         10.0

SDM 940-150-120 R050         12.0

SDM 940-150-160 R050         16.0 50

SDM 940-150-200 R050        20.0 55

SDM 940-150-300 R050         30.0 70

SDM 940-180-080 R020         

1.8 0.20

8.0

2.70

45

4
SDM 940-180-120 R020        12.0

SDM 940-180-160 R020         16.0 50

SDM 940-180-200 R020       20.0 55

SDM 940-200-060 R020

2.0 0.20

6.0

3.00

45

4

SDM 940-200-080 R020 8.0

SDM 940-200-120 R020 12.0

SDM 940-200-160 R020 16.0 50

SDM 940-200-200 R020 20.0 55

SDM 940-200-250 R020 25.0 60



8 Union Tool Diamond-Coated Endmills | SDM940 Rainford Precision Sales and Enquiries 01744 889726 

UNION TOOL

units = mm

Union Tool
Part Number

Diameter
Corner
Radius

Effective
Length

Flute 
Length

Overall
Length

Shank 
Diameter

D CR l1 l L d

SDM 940-200-300 R020 2.0 0.20 30.0 3.00 70 4

SDM 940-200-060 R050

2.0 0.50

6.0

3.00

45

4

SDM 940-200-080 R050 8.0

SDM 940-200-120 R050 12.0

SDM 940-200-160 R050 16.0 50

SDM 940-200-200 R050 20.0 55

SDM 940-200-250 R050 25.0 60

SDM 940-200-300 R050 30.0 70

SDM 940-250-100 R020

2.5 0.20

10.0

3.00

45

4
SDM 940-250-160 R020 16.0 50

SDM 940-250-200 R020 20.0 55

SDM 940-250-300 R020 30.0 70

SDM 940-250-100 R050

2.5 0.50

10.0

3.00

45

4
SDM 940-250-160 R050 16.0 50

SDM 940-250-200 R050 20.0 55

SDM 940-250-300 R050 30.0 70

SDM 940-300-080 R020

3.0 0.20

8.0

3.00

50

6

SDM 940-300-120 R020 12.0

SDM 940-300-160 R020 16.0
60

SDM 940-300-200 R020 20.0

SDM 940-300-250 R020 25.0
70

SDM 940-300-300 R020 30.0

SDM 940-300-350 R020 35.0
80

SDM 940-300-400 R020 40.0

SDM 940-300-080 R050

3.0 0.50

8.0

3.00

50

6

SDM 940-300-120 R050 12.0

SDM 940-300-160 R050 16.0
60

SDM 940-300-200 R050 20.0

SDM 940-300-250 R050 25.0
70

SDM 940-300-300 R050 30.0

SDM 940-300-080 R100

3.0 1.00

8.0

3.00

50

6

SDM 940-300-120 R100 12.0

SDM 940-300-160 R100 16.0
60

SDM 940-300-200 R100 20.0

SDM 940-300-250 R100 25.0
70

SDM 940-300-300 R100 30.0

SDM 940-400-040 R020

4.0 0.20

4.0

4.00
50

6SDM 940-400-120 R020 12.0

SDM 940-400-160 R020 16.0 60
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UNION TOOL

units = mm

Union Tool
Part Number

Diameter
Corner
Radius

Effective
Length

Flute 
Length

Overall
Length

Shank 
Diameter

D CR l1 l L d

SDM 940-400-200 R020

4.0 0.20

20.0

4.00

60

6

SDM 940-400-250 R020 25.0
70

SDM 940-400-300 R020 30.0

SDM 940-400-350 R020 35.0
80

SDM 940-400-400 R020 40.0

SDM 940-400-450 R020 45.0 90

SDM 940-400-500 R020 50.0 100

SDM 940-400-120 R050

4.0 0.50

12.0

4.00

50

6

SDM 940-400-160 R050 16.0
60

SDM 940-400-200 R050 20.0

SDM 940-400-250 R050 25.0
70

SDM 940-400-300 R050 30.0

SDM 940-400-400 R050 40.0 80

SDM 940-400-500 R050 50.0 100

SDM 940-400-120 R100

4.0 1.00

12.0

4.00

50

6

SDM 940-400-160 R100 16.0
60

SDM 940-400-200 R100 20.0

SDM 940-400-250 R100 25.0
70

SDM 940-400-300 R100 30.0

SDM 940-500-050 R020

5.0 0.20

5.0

5.00

50

6
SDM 940-500-160 R020 16.0

60
SDM 940-500-250 R020 25.0

SDM 940-500-400 R020 40.0 80

SDM 940-500-160 R050

5.0 0.50

16.0

5.00
60

6SDM 940-500-250 R050 25.0

SDM 940-500-400 R050 40.0 80

SDM 940-500-160 R100

5.0 1.00

16.0

5.00
60

6SDM 940-500-250 R100 25.0

SDM 940-500-400 R100 40.0 80

SDM 940-600-060 R020

6.0 0.20

6.0

6.00

50

6
SDM 940-600-200 R020 20.0

80
SDM 940-600-300 R020 30.0

SDM 940-600-500 R020 50.0 120

SDM 940-600-200 R050

6.0 0.50

20.0

6.00
80

6SDM 940-600-300 R050 30.0

SDM 940-600-500 R050 50.0 120

SDM 940-600-200 R100

6.0 1.00

20.0

6.00
80

6SDM 940-600-300 R100 30.0

SDM 940-600-500 R100 50.0 120



Union Tool
Part Number

Diameter
Effective
Length

Flute 
Length

Overall
Length

Shank 
Diameter

D l1 l L d

SD97 K 010
1.0

30
2

60
3

SD97 KL 010 70 100

SD97 K 015
1.5

30
3

60
3

SD97 KL 015 50 100

SD97 K 020
2.0

30
4

60 3

SD97 KL 020 70 100 4

SD97 KL 030 3.0 70 6 100 5

SD97 KL 040 4.0 70 8 100 6

SD97 KL 050 5.0 50 10 100 6

SD97 KL 060
6.0 70 10

100
8

SD97 KSL 060 150

SD97 KSL 080 8.0 70 10 150 10

SD97 KSL 100 10.0 70 10 150 12

Size Dia  1.0  -  10.0 mm
Flutes 2 

��

X
d

�

X
D

�

L

1

��

Best for Carbon-based workpieces

Solid carbide ballnose endmill with extra short cutting edge
Diamond-coated for high wear resistance
Tapered shank reduction 0°.5’
3, 4, 5, 6, 8, 10 and 12 mm shanks

units = mm

SD97K

UNION TOOL
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Union Tool
Part Number

Diameter
Flute 

Length
Overall
Length

Shank 
Diameter

D l L d

SD97  010 
1.0

2
40 3

SD97 L 010 5

SD97    015 
1.5

3
40 3

SD97 L 015 6

SD97    021 
2.0

4
40 3

SD97 L 021 9

SD97    025 2.5 3 40 3

SD97    030 
3.0

8 40
3

SD97 L 032 20 60

SD97    040 
4.0

14 50
4

SD97 L 043 30 60

SD97    050 
5.0

20 50
5

SD97 L 053 35 70

SD97    060 
6.0

20 65
6

SD97 L 064 40 100

SD97    080 
8.0

20 65
8

SD97 L 084 40 100

SD97    100 
10.0

25 75
10

SD97 L 104 40 100

SD97    120 
12.0

25 75
12

SD97 L 124 45 100

Size Dia  1.0  -  12.0 mm
Flutes 2 

��

X
d

�

L

X
D

�

Best for Carbon-based workpieces

Solid carbide ballnose endmill 
Diamond-coated for high wear resistance
Centre cutting geometry
3, 4, 5, 6, 8, 10 and 12 mm shanks

units = mm

SD97

UNION TOOL
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Union Tool
Part Number

Diameter
Effective
Length

Flute 
Length

Overall
Length

Shank 
Diameter

D l1 l L d

SD97 V 030
3.0

15
6

40
3

SD97 VL  030 30 60

SD97 V    040
4.0

15
6

40
4

SD97 VL  040 30 60

SD97 V    050
5.0

15
8

40
5

SD97 VL  050 40 70

SD97 V     060

6.0

30
10

55

6SD97 VL   060 70 100

SD97 VSL 060 100 25 150

SD97 V    080

8.0

35
10

65

8SD97 VL  080 70 100

SD97 VSL 080 100 25 150

SD97 V    100

10.0

40
10

75

10SD97 VL  100 70 100

SD97 VSL 100 100 25 150

SD97 V    120

12.0

40
10

75

12SD97 VL  120 70 100

SD97 VSL 120 100 25 150

Size Dia  3.0  -  12.0 mm
Flutes 2 

��

��

X
d

�

X
D

�

L

1

��

Best for Carbon-based workpieces

Solid carbide ballnose endmill with extra short cutting edges
Diamond-coated for high wear resistance
Effective clearance behind cutting edges
3, 4, 5, 6, 8, 10 and 12 mm shanks

units = mm

SD97V 



Size Dia  0.2  -  2.0 mm
Flutes 2 

��

��

X
d

�

X
D

�

L
1Best for Carbon-based workpieces

Diamond-coated, solid carbide endmill
Effective clearance behind cutting edges
3 mm shanks

units = mm

SDM915

Union Tool
Part Number

Diameter
Effective
Length

Flute 
Length

Overall
Length

Shank 
Diameter

D l1 l L d

SDM 915 002 0.2 - 0.2 40 3

SDM 915       003
0.3

-
0.3 40 3

SDM 915 L  003 1.0

SDM 915     004
0.4

-
0.4 40 3

SDM 915 L 004 1.5

SDM 915 L  005

0.5

2.5

0.5 40 3SDM 915 XL 005 4.0

SDM 915 SL 005 7.5

SDM 915 XL 006
0.6

5.0
0.6 40 3

SDM 915 SL 006 9.0

SDM 915 L  008

0.8

4.0

0.8 40 3SDM 915 XL 008 7.0

SDM 915 SL 008 12.0

SDM 915 L  010

1.0

5.0

1.0 40 3SDM 915 XL 010 8.5

SDM 915 SL 010 15.0

SDM 915 L  012
1.2

6.0
1.2 40 3

SDM 915 XL 012 10.0

SDM 915 XL 015
1.5

12.0
1.5 40 3

SDM 915 SL 015 20.0

SDM 915 L   020
2.0

10.0
2.0 40 3

SDM 915 XL 020 16.0

13Union Tool Diamond-Coated Endmills | SD915www.rainfordprecision.com
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Size Dia  0.2  -  6.0 mm
Flutes 2 

��

��

X
d

�

X
D

�

L
1Best for Carbon-based workpieces

Diamond-coated, solid carbide ballnose endmill
Effective clearance behind cutting edges
4 and 6 mm shanks

units = mm

SDM945

UNION TOOLUNION TOOL

Union Tool
Part Number

Diameter
Effective
Length

Flute 
Length

Overall
Length

Shank 
Diameter

D l1 l L d

SDM 945-020-005

0.2

0.5

0.16 45 4

SDM 945-020-010 1.0

SDM 945-020-015 1.5

SDM 945-020-020 2.0

SDM 945-020-030 3.0

SDM 945-030-010

0.3

1.0

0.24 45 4SDM 945-030-020 2.0

SDM 945-030-030 3.0

SDM 945-040-010

0.4

1.0

0.32 45 4
SDM 945-040-020 2.0

SDM 945-040-030 3.0

SDM 945-040-050 5.0

SDM 945-050-020

0.5

2.0

0.40
45

4
SDM 945-050-030 3.0

SDM 945-050-060 6.0

SDM 945-050-100 10.0 50

SDM 945-060-030

0.6

3.0

0.48

45

4
SDM 945-060-060 6.0

SDM 945-060-100 10.0
50

SDM 945-060-120 12.0

SDM 945-080-020

0.8

2.0

0.64
45

4
SDM 945-080-040 4.0

SDM 945-080-080 8.0

SDM 945-080-120 12.0 50

SDM 945-100-025

1.0

2.5

0.80
45

4
SDM 945-100-050 5.0

SDM 945-100-100 10.0

SDM 945-100-160 16.0 50

UNION TOOL
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UNION TOOL

units = mm

Union Tool
Part Number

Diameter
Effective
Length

Flute 
Length

Overall
Length

Shank 
Diameter

D l1 l L d

SDM 945-100-200 1.0 20 0.80 55 4

SDM 945-120-060

1.2

6

0.96

45

4
SDM 945-120-100 10

SDM 945-120-160 16 50

SDM 945-120-200 20 60

SDM 945-150-030

1.5

3

1.12

45

4

SDM 945-150-060 6

SDM 945-150-100 10

SDM 945-150-160 16 50

SDM 945-150-200 20 55

SDM 945-180-080

1.8

8

1.44
45

4SDM 945-180-120 12

SDM 945-180-200 20 55

SDM 945-200-040            

2.0

4

1.60

45

4

SDM 945-200-080               8

SDM 945-200-100               10

SDM 945-200-120             12

SDM 945-200-160               16 50

SDM 945-200-250             25 65

SDM 945-200-300               30 70

SDM 945-200-400               40 80

SDM 945-300-160               

3.0

16

2.40

60

6SDM 945-300-250             25 70

SDM 945-300-400              40 80

SDM 945-400-160             

4.0

16

3.20
70

6SDM 945-400-300              30

SDM 945-400-500               50 100

SDM 945-500-200              
5.0

20
4.00

70
6

SDM 945-500-300              30 80

SDM 945-600-300             
6.0

30
4.80

80
6

SDM 945-600-500             50 120
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Cutting Parameters for Graphite
Roughing

d cutting diameter

ae - 1 radial depth 1.00 x d

ae - 2 radial depth 0.50 x d

ap - 1 axial depth 0.50 x d

ap - 2 axial depth 0.50 x d

fz - 1 feed per tooth ( ae - 1 )

fz - 2 feed per tooth ( ae - 2 )

Vf - 1 feed per minute - 2 teeth (ae 1 / ap - 1 )

Vf - 2 feed per minute - 2 teeth (ae 2 / ap - 2 )

UNION TOOL

Tool Setup data
Rpm/n1

8000 8000 15000 15000 24000 24000 30000 30000 36000 36000 45000 45000

∅ ae ae ap ap fz fz Vf Vf Vf Vf Vf Vf Vf Vf Vf Vf Vf Vf

d 1 2 1 2 1 2 1 2 1 2 1 2 1 2 1 2 1 2

0.20 0.20 0.10 0.10 0.10 0.002 0.003 - - - - - - 120 180 144 216 180 270

0.30 0.30 0.15 0.15 0.15 0.002 0.003 - - - - - - 120 180 144 216 180 270

0.40 0.40 0.20 0.20 0.20 0.004 0.005 - - - - - - 240 300 288 360 360 450

0.50 0.50 0.25 0.25 0.25 0.005 0.007 - - - - 240 336 300 420 360 504 450 630

0.60 0.60 0.30 0.30 0.30 0.006 0.008 - - - - 288 384 360 480 432 576 540 720

0.80 0.80 0.40 0.40 0.40 0.008 0.010 - - 240 300 384 480 480 600 576 720 720 900

1.00 1.00 0.50 0.50 0.50 0.010 0.012 - - 300 360 480 576 600 720 720 864 900 1080

1.20 1.20 0.60 0.60 0.60 0.012 0.015 - - 360 450 576 720 720 900 864 1080 1080 1350

1.50 1.50 0.75 0.75 0.75 0.014 0.018 224 288 420 540 672 864 840 1080 1008 1296 1260 1620

2.00 2.00 1.00 1.00 1.00 0.016 0.020 256 320 480 600 768 960 960 1200 1152 1440 1440 1800

3.00 3.00 1.50 1.50 1.50 0.024 0.025 384 400 720 750 1152 1200 1440 1500 1728 1800 2160 2250

4.00 4.00 2.00 2.00 2.00 0.032 0.040 512 640 960 960 1536 1920 1920 2400 2304 2880 2880 3600

5.00 5.00 2.50 2.50 2.50 0.040 0.050 640 800 1200 1500 1920 2400 2400 3000 2880 3600 3600 4500

6.00 6.00 3.00 3.00 3.00 0.048 0.065 768 1040 1440 1950 2304 3120 2880 3900 3456 4680 4320 5850

8.00 8.00 4.00 4.00 4.00 0.064 0.080 1024 1280 1920 2400 3072 3840 3840 4800 4608 5760 5760 7200

10.00 10.00 5.00 5.00 5.00 0.080 0.100 1280 1600 2400 3000 3840 4800 4800 6000 5760 7200 7200 -

12.00 12.00 6.00 6,00 6.00 0.100 0.120 1600 1920 3000 3600 4800 5760 6000 7200 7200 - - -



Cutting Parameters for Graphite
Finishing

UNION TOOL

d cutting diameter

ae radial depth

ap axial depth

fz feed per tooth

Vf feed per minute 

Tool Setup data
Rpm/n1

8000 15000 24000 30000 36000 45000

∅ ae ap fz Z=2 Z=2 Z=2 Z=2 Z=2 Z=2

d 0.20 x d 0.20 x d 2 Vf Vf Vf Vf Vf Vf
0.20 0.04 0.04 0.004 - - - 240 288 360
0.30 0.06 0.06 0.004 - - - 240 288 360
0.40 0.08 0.08 0.006 - - - 360 432 540
0.50 0.10 0.10 0.008 - - 384 480 576 720
0.60 0.12 0.12 0.010 - - 480 600 720 900
0.80 0.16 0.16 0.012 - 360 576 720 864 1080
1.00 0.20 0.20 0.015 - 450 720 900 1080 1350
1.20 0.24 0.24 0.018 - 540 864 1080 1296 1620
1.50 0.30 0.30 0.020 320 600 960 1200 1440 1800
2.00 0.40 0.40 0.025 400 750 1200 1500 1800 2250
3.00 0.60 0.60 0.035 560 1050 1680 2100 2520 3150
4.00 0.80 0.80 0.050 800 1500 2400 3000 3600 4500
5.00 1.00 1.00 0.060 960 1800 2880 3600 4320 5400
6.00 1.20 1.20 0.070 1120 2100 3360 4200 5040 6300
8.00 1.60 1.60 0.085 1360 2550 4080 5100 6120 7650
10.00 2.00 2.00 0.110 1760 3300 5280 6600 - -
12.00 2.40 2.40 0.130 2080 3900 6240 7800 - -

www.rainfordprecision.com



Rainford Precision
Pasture Lane Business Centre
Rainford, St Helens
WA11 8PU

T 01744 889726   
F 01744 885201
E sales@rainfordprecision.com

www.rainfordprecision.com

RAINFORD PRECISION GUARANTEE
We are confident that our tools will offer you improvements in tool life
and machining capability and we would like to give you the opportunity
to try our tools with no risk. We will guarantee to refund any money
paid if you are not completely satisfied with the tool’s performance.

RAINFORD PRECISION
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