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HIGH PERFORMANCE MULTI-MATERIAL MILLING

The Mastermill VX range:

Exceptional performance and reliability.

At Europa Tool we recognise that manufacturing components 

consistently and cost effectively is essential. To this aim, we 
have partnered with our sister company, Minicut International of 
Canada, to produce the Mastermill VX range for high performance 
and reliability. Minicut, an ISO 9001 approved company, has been 
developing specialised tools for the US aerospace industry since 
1963, making it one of the market leaders in the North American 
cutting tool market.

Although these tools have been developed with aerospace machining 
in mind, they are ideal for use across a broad spectrum of industries. 
They are suitable for a wide range of materials, making tool selection 
simpler and keeping inventory to a minimum. 

VX four flute tools offer a high performance metal removal rate with 
secure, chatter-free machining. VXD double core and VX5 five flute 
tools give exceptional performance in Titanium, Inconel and other 
HRSA materials, whilst VX6 six flute tools have been optimised 
for trochoidal milling. All tools have a unique flute geometry with 
advanced VX coating for long tool life, and offer a high degree of 
process reliability.

The tools in this catalogue are suitable for Steel, Stainless Steel, 
Cast Iron and Heat Resistant Super Alloys (HRSA). Please refer to 
our other catalogues for different materials.
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Test Report-4 V                X          -Coated Solid Carbide 6 Flutes End Mills

Cutting Edges

Competitor A 

Test Report-3 V                X           -Coated Solid Carbide 4 Flutes End Mills

Cutting Edges

Competitor A

Milling Method Slotting  Feed 557 mm/min.

Work Material
- JIS : SUS304 

- WR : 1.4303 

Cutting Depth 16mm (Axial Depth)

Coolant Wet Cut

Size Ø16 x Ø16 x 32 x 92 Overhang 45 mm

RPM 1990 rev./min. Machine Machining Center

Milling Method Trochoidal Milling  Feed 7495 mm/min.

Work Material
- JIS : S45C (HRc30)

- WR : 1.0503

Axial Depth 24 mm (2xD)

Radial Depth 0.6 mm

Size Ø12(R1) × Ø12 × 26 × 83 Coolant Wet Cut

RPM 7392 rev./min. Machine Machining Center

Cutting Conditions
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Test Report-2 V                X          -Coated Solid Carbide 5 Flutes End Mills

Cutting Edges

Competitor A 

Competitor B

Test Report-1 V                X           -Coated Solid Carbide 4 Flutes with Double Core End Mills

Cutting Edges

Competitor A

Competitor B

Milling Method Slotting  Feed 254 mm/min.

Work Material
- DIN : Ti6Al4V (Titanium)

- WR : 3.7165.1 

Cutting Depth 12mm (Axial Depth)

Coolant Wet Cut

Size Ø12(R1) x Ø12 x 26 x 80 Overhang 36 mm

RPM 1591 rev./min. Machine Machining Center

Milling Method Down & Side Cutting  Feed 398 mm/min.

Work Material
- DIN : Ti6Al4V (Titanium)

- WR : 3.7165.1

Axial Depth 18 mm

Radial Depth 3.6 mm

Size Ø12 × Ø12 × 26 × 83 Coolant Wet Cut

RPM 1591 rev./min. Machine Machining Center

Cutting Conditions

Cutting Conditions

Cutting Length (m)

Total Milling Length : 17.25m

Total Milling Length : 16.11m

Total Milling Length : 16.04m

0                                        13.8                                      17.25  

W
e

a
r 

R
e

si
st

a
n

ce

Cutting Length (m)

60

50

40

30

20

10

0                            2                               8                             16 

Competitor A 

Europa

Competitor B

W
e

a
r 

R
e

si
st

a
n

ce

70

60

50

40

30

20

10

Welding

Broken

Competitor A 

Europa

Competitor B

E
UROPA

T
OOL

E
UROPA

T
OOL

E
UROPA

T
OOL

E
UROPA

T
OOL

E
UROPA

T
OOL

E
UROPA

T
OOL

E
UROPA

T
OOL

E
UROPA

T
OOL

E
UROPA

T
OOL

E
UROPA

T
OOL

E
UROPA

T
OOL

m
m

m
m



4EMG = Europa Material Group.  VDI = VDI 3233 material group

10.

Steel

EMG
Magnetic soft steels

11
Structural steels

12
Plain carbon steels

13
Alloy steels

14

VDI 1, 2 3, 4 5 6-9

P
EN1

EN2

OSOA12

230Mo7

EN3A, 4, 5, 6, 7, 8

060A35

040A10

EN32

210M15 

EN9, 10

EN43

070M20

060A62

080M46

EN16, 17, 19

BO1

BO2

D2

D3

10.

Hardened 

Steel

EMG Alloy/Tempered 

steels

15
Hardened steels

16

VDI 10, 11 38, 39

H
S95, 98, 99

EN24T

BH11

BH13

830M31

>38 HRc

Hardox400

Hardox500

P20

20.

Stainless 

Steel

EMG
Free machining

21
Austenitic

22
Martensitic/Ferritic

23

VDI 12 13 14

M
EN56, 58

303S21

304S15

EN58J

316S

321S17

420S37

Duplex, Super Duplex

15-5PH

17-4 PH

S130

30.

Cast Iron

EMG
Grey cast iron soft

31
Grey cast iron hard

32
Nodular graphite

33
Nodular graphite

34

VDI 15 16 17, 18 19, 20

K
GG10

GG20

GG30

GG40

GG25

GG35

GF150

GGG40

GGG50

SG Iron

GGG70

GGG80

Meehanite 

40.

Titanium

EMG
Titanium unalloyed

41
Titanium alloys

42
Titanium alloys

43

VDI 36 37 37

S
Pure Titanium

TA1 - 9

Ti99.0

Ti6Al4V

Ti6Al2Sn4Zr2Mo 

Ti4Al4Mo2Sn0.5Si

Ti10Al2Fe3Al

Ti5Al5V5Mo3Cr 

Ti7Al4Mo 

Ti3Al8V6Cr4Zr4Mo 

Ti6Al6V6Sn 

Ti15V3 Cr3Sn3Al

50.

Nickel

EMG
Nickel unalloyed

51
Heat resisting alloys

52
Heat resisting alloys

53

VDI 31, 32 33 34, 35

S
NA11

NA12

Nickel 200

Nimonic 75

Hastelloy C

Inconel 601, 617, 625

Incoloy 800, 825

Monel 400

Nimonic 80

Rene 41

Inconel 718, 750-X

Incoloy 925

Monel K-500

Waspaloy

60.

Copper

EMG
Copper unalloyed

61
Short chip alloys

62
Long chip alloys

63
Cu - Al - Fe alloys

64

VDI 26 26 27 28

N
Commercially pure

C101

CZ120

PB104

G-CuSn5ZnPb

CZ106

CZ108

CuZn37

Ampco18

Ampco20

Ampco26

70.

Aluminium

EMG Aluminium,

unalloyed

71 Aluminium,

Si <0.5%

72 Aluminium,

Si 0.5-10%

73 Aluminium,

Si >10%

74

VDI 21 22 23, 24 25

N
Al99.5H

Al99.9

Al99.9Mg0.5

AlMn1

AlMn1Mg0.5

LM5, 10, 12

6061

HE9, 30

LM2, 4, 16, 18, 21-27

6082

6063

G-AlSi10Mg

G-AlSi12

G-MgAl6

LM6, 12, 13, 20, 28-30

80.

Synthetics

EMG
Thermoplastics

81 Thermosetting 

plastics

82
Reinforced plastics

83
Graphite

84

VDI 30 29 29

O
Nylon

Acetal

Tufnol CFRP, GFRP

Circuit Board

Kevlar

Synthetic Graphite

4For full material group tables, refer to main catalogues
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Icon guide

Trochoidal Milling Side Milling Slotting

Corner Radius Planing Profiling

Helix Angle

Multiple Helix

Helix Angle

40º or 45º

Shank Type

Plain DIN6535-HA

Coating Type

VX or TiAlN

VX

COATED
M-Helix PLAIN45º

Material

Micro-grain Carbide

Corner

45º Chamfer

Corner

Radius

End

Ball Nose

Radius Ball

MG

HM
C - 45

o

VX Coating:

High performance for multiple materials.

Modern workshops face the challenge of 
manufacturing many different components in a wide 
variety of materials. Our new VX coating has been 
engineered to provide exceptional tool life in both 
easy and difficult to machine materials, making the 
tools ideal for today’s machine shop.

• Multilayer coating.
• Coating hardness: 35-40 GPa.
• Hot hardness: >1100ºC.
• Allows tools to be used for heavy and light cuts.
• Multiple material application.
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APPLICATION GUIDE

P H M K S
MACHINING GUIDE

MASTERMILL VX

11 12 13 14 15 16 21 22 23 31 32 33 34 41 42 43 51 52 53 Code Item Description Page No.

l l l l o l l l l l l l o o o o o o 176323 4-flute Short Length 
3.0mm - 20.0mm

P.8

l l l l o l l l l l l l o o o o o o 178323 4-flute Standard Length 
3.0mm - 20.0mm

P.9

l l l l o l l l l l l l o o o o o o 179323 4-flute Standard Length 
Corner Radius, 3.0mm - 20.0mm

P.10-11

l l l l o l l l l l l l o o o o o o 177323 4-flute Long Length
Necked, 3.0 - 20.0mm

P.12

l l l l o l l l l l l l o o o o o o 171329 4-flute Long Length
Necked, Corner Radius, 3.0 - 20.0mm

P.14-15

l l l l o l l l l l l l o o o o o o 170329 4-flute Standard Length 
Ball Nose, 3.0mm - 25.0mm

P.13

MASTERMILL VXD

l l l l l l l o o o o l l l l l l 170323 4-flute Double Core
Corner Radius, 6.0mm - 25.0mm

P.16-17

MASTERMILL VX5

l l l l l l l o o o o l l l l l l 171323 5-flute Short Length 
6.0mm - 25.0mm

P.18

l l l l l l l o o o o l l l l l l 173323 5-flute Short Length 
Corner Radius, 6.0mm - 25.0mm

P.19

l l l l l l l o o o o l l l l l l 172323 5-flute Standard Length 
6.0mm - 25.0mm

P.20

l l l l l l l o o o o l l l l l l 174323 5-flute Standard Length 
Corner Radius, 6.0mm - 25.0mm

P.22-23

o l o l l l l l l 175323
5-flute Standard Length 
Roughing, Fine Pitch, 6.0mm - 

25.0mm

P.21

MASTERMILL VX6

l l l l o l l l l l l l l l 174329 6-flute Standard Length 
6.0mm - 25.0mm

P.24

l l l l o l l l l l l l l l 176329 6-flute Standard Length
Corner Radius, 6.0mm - 25.0mm

P.26-27

l l l l o l l l l l l l l l 175329 6-flute Long Length 
6.0mm - 25.0mm

P.25

l l l l o l l l l l l l l l 173329 6-flute Long Length
Corner Radius, 6.0mm - 25.0mm

P.28-29

Cutting Data P.30-38

General Information P.39-40

l: Excellent  o: Good

INDEX



10 Europa Tool Co.,Ltd

vx

V
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EUROPA CODE
DIAMETER

d1

SHANK

DIAMETER
d2

LENGTH      

OF CUT
l1

OVERALL 

LENGTH               

l2

CHAMFER

45º
z

1763230300 3.0 6 6 50 0.10 4

1763239001 3.0 4 6 50 0.10 4

1763230400 4.0 6 8 50 0.15 4

1763239002 4.0 4 8 50 0.15 4

1763230500 5.0 6 10 50 0.15 4

1763230600 6.0 6 10 50 0.20 4

1763230800 8.0 8 12 55 0.20 4

1763231000 10.0 10 14 60 0.30 4

1763231200 12.0 12 16 70 0.35 4

1763231600 16.0 16 22 80 0.40 4

1763232000 20.0 20 28 80 0.50 4

P H M K S N O

11 12 15 21 22 31 32 41 42 43 61 62 63 64 81 82

l l o l l l l o o o

13 14 16 23 33 34 51 52 53 71 72 73 74 83 84

l l l l l o o o

l: Excellent  o: Good

SHORT LENGTH
Chamfered for corner protection.

Minimized tool deflection.
Reduced tool vibration.

Series No. 176323

4cutting conditions: pages 30, 31

MG

HM

VX

COATED
M-Helix PLAINC - 45

o

Mill Dia.

Tolerance (mm)

Shank Dia.

Tolerance

0.00 / -0.03 h6
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EUROPA CODE
DIAMETER

d1

SHANK

DIAMETER
d2

LENGTH      

OF CUT
l1

OVERALL 

LENGTH               

l2

CHAMFER

45º
z

1783230300 3.0 6 8 55 0.10 4

1783239001 3.0 4 8 55 0.10 4

1783230400 4.0 6 10 55 0.15 4

1783239002 4.0 4 10 55 0.15 4

1783230500 5.0 6 12 55 0.15 4

1783230600 6.0 6 12 55 0.20 4

1783230800 8.0 8 16 60 0.20 4

1783231000 10.0 10 20 75 0.30 4

1783231200 12.0 12 24 75 0.35 4

1783231600 16.0 16 32 100 0.40 4

1783232000 20.0 20 40 100 0.50 4

Mill Dia.

Tolerance (mm)

Shank Dia.

Tolerance

0.00 / -0.03 h6

Series No. 178323

4cutting conditions: pages 30, 31

MG

HM

VX

COATED
M-Helix PLAINC - 45

o

STANDARD LENGTH
Chamfered for corner protection.

Minimized tool deflection.
Reduced tool vibration.

P H M K S N O

11 12 15 21 22 31 32 41 42 43 61 62 63 64 81 82

l l o l l l l o o o

13 14 16 23 33 34 51 52 53 71 72 73 74 83 84

l l l l l o o o

l: Excellent  o: Good
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V
X

MG

HM

VX

COATED
M-Helix PLAINRadius

EUROPA CODE
DIAMETER

d1

CORNER

RADIUS
r

SHANK

DIAMETER
d2

LENGTH      

OF CUT
l1

OVERALL 

LENGTH               

l2

z

1793230300

3.0
0.3 6 8 55 4

1793239001 0.5 6 8 55 4

1793230400

4.0
0.3 6 10 55 4

1793239002 0.5 6 10 55 4

1793230500*

5.0

0.3* 6 12 55 4

1793239003 0.5 6 12 55 4

1793239014* 1.0* 6 12 55 4

1793230600*

6.0

0.3* 6 12 55 4

1793239004 0.5 6 12 55 4

1793239005 1.0 6 12 55 4

1793239015 1.5 6 12 55 4

1793239016 2.0 6 12 55 4

1793239026*

8.0

0.5* 8 16 60 4

1793230800 1.0 8 16 60 4

1793239017* 1.5* 8 16 60 4

1793239018* 2.0* 8 16 60 4

1793231000

10.0

0.5 10 20 75 4

1793239006 1.0 10 20 75 4

1793239019 1.5 10 20 75 4

1793239020 2.0 10 20 75 4

P H M K S N O

11 12 15 21 22 31 32 41 42 43 61 62 63 64 81 82

l l o l l l l o o o

13 14 16 23 33 34 51 52 53 71 72 73 74 83 84

l l l l l o o o

l: Excellent  o: Good

STANDARD LENGTH
Corner radius.

Minimized tool deflection.
Reduced tool vibration.

Series No. 179323

4cutting conditions: pages 30, 31

l
1

l
2

d
2

d
1

r

* Available to order
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MG

HM

VX

COATED
M-Helix PLAINRadius

EUROPA CODE
DIAMETER

d1

CORNER

RADIUS
r

SHANK

DIAMETER
d2

LENGTH      

OF CUT
l1

OVERALL 

LENGTH               

l2

z

1793231200

12.0

0.5 12 24 75 4

1793239008 1.0 12 24 75 4

1793239021 1.5 12 24 75 4

1793239009 2.0 12 24 75 4

1793231600

16.0

1.0 16 32 100 4

1793239022 1.5 16 32 100 4

1793239010 2.0 16 32 100 4

1793239023 2.5 16 32 100 4

1793239011 3.0 16 32 100 4

1793232000

20.0

1.0 20 40 100 4

1793239024 1.5 20 40 100 4

1793239012 2.0 20 40 100 4

1793239025 2.5 20 40 100 4

1793239013 3.0 20 40 100 4

Mill Dia.

Tolerance (mm)

Shank Dia.

Tolerance

0.00 / -0.03 h6

P H M K S N O

11 12 15 21 22 31 32 41 42 43 61 62 63 64 81 82

l l o l l l l o o o

13 14 16 23 33 34 51 52 53 71 72 73 74 83 84

l l l l l o o o

l: Excellent  o: Good

Series No. 179323

4cutting conditions: pages 30, 31

STANDARD LENGTH
Corner radius.

Minimized tool deflection.
Reduced tool vibration.

l
1

l
2

d
2

d
1

r



14 Europa Tool Co.,Ltd

vx

V
X

EUROPA CODE
DIAMETER

d
1

SHANK

DIAMETER

d
2

LENGTH 

OF CUT

l
1

LENGTH 

BELOW 

SHANK

l
3

OVERALL 

LENGTH               

l
2

CHAMFER

45º
z

1773230300 3.0 6 6 17 57 0.10 4

1773230400 4.0 6 8 22 62 0.15 4

1773230500 5.0 6 10 27 65 0.15 4

1773230600 6.0 6 10 32 68 0.20 4

1773230800 8.0 8 12 46 82 0.20 4

1773231000

10.0
10 14 32 72 0.30 4

1773239001 10 14 55 100 0.30 4

1773231200

12.0
12 16 38 83 0.35 4

1773239002 12 16 64 108 0.35 4

1773231600

16.0

16 22 44 92 0.40 4

1773239003 16 22 60 108 0.40 4

1773239004 16 22 87 135 0.40 4

1773232000

20.0

20 28 54 104 0.50 4

1773239005 20 28 75 125 0.50 4

1773239006 20 28 110 160 0.50 4

Mill Dia.

Tolerance (mm)

Shank Dia.

Tolerance

0.00 / -0.03 h6

P H M K S N O

11 12 15 21 22 31 32 41 42 43 61 62 63 64 81 82

l l o l l l l o o o

13 14 16 23 33 34 51 52 53 71 72 73 74 83 84

l l l l l o o o

l: Excellent  o: Good

LONG LENGTH NECKED
Chamfered for corner protection.

Minimized tool deflection.
Reduced tool vibration.

Series No. 177323

4cutting conditions: pages 30, 31

MG

HM

VX

COATED
M-Helix PLAINC - 45

o

l
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MG

HM

VX

COATED
M-Helix PLAINBall

Series No. 170329

4cutting conditions: page 36

BALL NOSE
Minimized tool deflection.
Reduced tool vibration.

EUROPA CODE
DIAMETER

d1

SHANK

DIAMETER
d2

LENGTH      

OF CUT
l1

OVERALL 

LENGTH               

l2

z

1703290300 3.0 6 8 57 4

1703290400 4.0 6 11 57 4

1703290500 5.0 6 13 57 4

1703290600 6.0 6 13 57 4

1703290800 8.0 8 19 63 4

1703291000 10.0 10 22 72 4

1703291200 12.0 12 26 83 4

1703291600 16.0 16 32 92 4

1703292000 20.0 20 38 104 4

1703292500 25.0 25 38 104 4

Mill Dia.

Tolerance (mm)

Ball Radius 

Tolerance

Shank Dia.

Tolerance

0.00 / -0.03 ± 0.02 h6

P H M K S N O

11 12 15 21 22 31 32 41 42 43 61 62 63 64 81 82

l l o l l l l o o o

13 14 16 23 33 34 51 52 53 71 72 73 74 83 84

l l l l l o o o

l: Excellent  o: Good
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V
X

EUROPA CODE
DIAMETER

d1

CORNER

RADIUS
r

SHANK

DIAMETER
d2

LENGTH      

OF CUT
l1

LENGTH 

BELOW SHANK

l
3

OVERALL 

LENGTH               

l2

z

1713290300

3.0

0.3 6 7 12 54 4

1713299001 0.3 6 7 17 57 4

1713299002 0.5 6 7 12 54 4

1713299003 0.5 6 7 17 57 4

1713290400

4.0

0.3 6 8 15 57 4

1713299004 0.3 6 8 22 63 4

1713299005 0.5 6 8 15 57 4

1713299006 0.5 6 8 22 63 4

1713290500

5.0

0.3 6 10 17 57 4

1713299007 0.3 6 10 27 67 4

1713299008 0.5 6 10 17 57 4

1713299009 0.5 6 10 27 67 4

1713290600

6.0

0.3 6 10 15 57 4

1713299010 0.3 6 10 20 62 4

1713299011 0.3 6 10 32 74 4

1713299012 0.5 6 10 15 57 4

1713299013 0.5 6 10 20 62 4

1713299014 0.5 6 10 32 74 4

1713299015 1.0 6 10 15 57 4

1713299016 1.0 6 10 20 62 4

1713299017 1.0 6 10 32 74 4

1713290800

8.0

0.5 8 12 20 63 4

1713299018 0.5 8 12 30 73 4

1713299019 0.5 8 12 46 90 4

1713299020 1.0 8 12 20 63 4

1713299021 1.0 8 12 30 73 4

1713299022 1.0 8 12 46 90 4

Mill Dia.

Tolerance (mm)

Shank Dia.

Tolerance

0.00 / -0.03 h6

LONG LENGTH NECKED
Corner radius. 

Minimized tool deflection.
Reduced tool vibration.

Series No. 171329

4cutting conditions: pages 30, 31

MG

HM

VX

COATED
M-Helix PLAINRadius

l
1

l
2

d
2

d
1
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l
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EUROPA CODE
DIAMETER

d1

CORNER

RADIUS
r

SHANK

DIAMETER
d2

LENGTH      

OF CUT
l1

LENGTH 

BELOW SHANK

l
3

OVERALL 

LENGTH               

l2

z

1713291000

10.0

0.5 10 14 25 72 4

1713299023 0.5 10 14 35 82 4

1713299024 0.5 10 14 55 102 4

1713299025 1.0 10 14 25 82 4

1713299026 1.0 10 14 35 82 4

1713299027 1.0 10 14 55 102 4

1713291200

12.0

0.5 12 16 30 83 4

1713299028 0.5 12 16 40 93 4

1713299029 0.5 12 16 64 117 4

1713299030 1.0 12 16 30 83 4

1713299031 1.0 12 16 40 93 4

1713299032 1.0 12 16 64 117 4

1713299033 2.0 12 16 30 83 4

1713299034 2.0 12 16 40 93 4

1713299035 2.0 12 16 64 117 4

1713291600

16.0

1.0 16 22 38 92 4

1713299036 1.0 16 22 55 109 4

1713299037 1.0 16 22 87 141 4

1713299038 2.0 16 22 38 92 4

1713299039 2.0 16 22 55 109 4

1713299040 2.0 16 22 87 141 4

1713299041 3.0 16 22 38 92 4

1713299042 3.0 16 22 55 109 4

1713299043 3.0 16 22 87 141 4

1713292000

20.0

1.0 20 26 50 104 4

1713299044 1.0 20 26 70 124 4

1713299045 1.0 20 26 110 164 4

1713299046 2.0 20 26 50 104 4

1713299047 2.0 20 26 70 124 4

1713299048 2.0 20 26 110 164 4

1713299049 3.0 20 26 50 104 4

1713299050 3.0 20 26 70 124 4

1713299051 3.0 20 26 110 164 4

P H M K S N O

11 12 15 21 22 31 32 41 42 43 61 62 63 64 81 82

l l o l l l l o o o

13 14 16 23 33 34 51 52 53 71 72 73 74 83 84

l l l l l o o o

l: Excellent  o: Good



18 Europa Tool Co.,Ltd

vx

V
X

D

MG

HM

VX

COATED
M-Helix PLAINRadius

EUROPA CODE
DIAMETER

d1

CORNER

RADIUS
r

SHANK

DIAMETER
d2

LENGTH      

OF CUT
l1

LENGTH 

BELOW SHANK

l
3

OVERALL 

LENGTH               

l2

z

1703230600

6.0
0.5 6 13 20 57 4

1703239001 1.0 6 13 20 57 4

1703230800

8.0

0.5 8 19 25 63 4

1703239002 1.0 8 19 25 63 4

1703239003 1.5 8 19 25 63 4

1703239004 2.0 8 19 25 63 4

1703231000

10.0

0.5 10 22 30 72 4

1703239005 1.0 10 22 30 72 4

1703239006 1.5 10 22 30 72 4

1703239007 2.0 10 22 30 72 4

1703231200

12.0

0.5 12 26 35 83 4

1703239008 1.0 12 26 35 83 4

1703239009 1.5 12 26 35 83 4

1703239010 2.0 12 26 35 83 4

1703239011 3.0 12 26 35 83 4

1703231400

14.0
1.0 14 26 35 83 4

1703239012 2.0 14 26 35 83 4

1703231600

16.0

1.0 16 35 43 92 4

1703239013 1.5 16 35 43 92 4

1703239014 2.0 16 35 43 92 4

1703239015 3.0 16 35 43 92 4

1703239016 4.0 16 35 43 92 4

P H M K S N O

11 12 15 21 22 31 32 41 42 43 61 62 63 64 81 82

l l l l o o l l l

13 14 16 23 33 34 51 52 53 71 72 73 74 83 84

l l l o o l l l

l: Excellent  o: Good

VXD DOUBLE CORE
Double core geometry reduces tool deflection 
and improves dimensional stability.

Optimized edge preparation protects against 

chipping problems in high speed machining.

Series No. 170323

4cutting conditions: pages 32, 33 Corner Radius extened Neck 

l
1

l
2

d
2

d
1

r

l
3

19Europa Tool Co.,Ltd

vx

V
X

D

MG

HM

VX

COATED
M-Helix PLAINRadius

Mill Dia.

Tolerance (mm)

Shank Dia.

Tolerance

0.00 / -0.03 h6

Series No. 170323

4cutting conditions: pages 32, 33

P H M K S N O

11 12 15 21 22 31 32 41 42 43 61 62 63 64 81 82

l l l l o o l l l

13 14 16 23 33 34 51 52 53 71 72 73 74 83 84

l l l o o l l l

l: Excellent  o: Good

VXD DOUBLE CORE
Double core geometry reduces tool deflection 
and improves dimensional stability.

Optimized edge preparation protects against 

chipping problems in high speed machining.

EUROPA CODE
DIAMETER

d1

CORNER

RADIUS
r

SHANK

DIAMETER
d2

LENGTH      

OF CUT
l1

LENGTH 

BELOW SHANK

l
3

OVERALL 

LENGTH               

l2

z

1703232000

20.0

1.0 20 44 56 110 4

1703239017 1.5 20 44 56 110 4

1703239018 2.0 20 44 56 110 4

1703239019 3.0 20 44 56 110 4

1703239020 3.5 20 44 56 110 4

1703239021 4.0 20 44 56 110 4

1703232500

25.0

1.0 25 55 70 130 4

1703239022 1.5 25 55 70 130 4

1703239023 2.0 25 55 70 130 4

1703239024 3.0 25 55 70 130 4

1703239025 4.0 25 55 70 130 4

Corner Radius extened Neck 

l
1

l
2

d
2

d
1

r

l
3

DOUBLE CORE

X

X

Y

Y

SECTION X-X

Excellent chip evacuation

SECTION Y-Y

Higher rigidity

1. 4 Flute Double Core with unique flute design for excellent chip 
evacuation and high rigidity.

2. Increased stability and chip flow reduces tool defelection, improving 
dimensional stability and workpiece accuracy.

3. Chip clogging minimized when used for slotting.
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vx

V
X

5

EUROPA CODE
DIAMETER

d1

SHANK

DIAMETER
d2

LENGTH      

OF CUT
l1

OVERALL 

LENGTH               

l2

CHAMFER

45º
z

1713230600 6.0 6 10 54 0.20 5

1713230800 8.0 8 12 58 0.20 5

1713231000 10.0 10 14 66 0.30 5

1713231200 12.0 12 16 73 0.35 5

1713231600 16.0 16 22 82 0.40 5

1713232000 20.0 20 26 92 0.50 5

1713232500 25.0 25 29 100 0.50 5

Series No. 171323

4cutting conditions: page 34

MG

HM

VX

COATED
M-Helix PLAINC - 45

o

Mill Dia.

Tolerance (mm)

Shank Dia.

Tolerance

0.00 / -0.03 h6

TitaNox Power 5Flute (Plain)

l
1

l
2

d
2

d
1

VX5 SHORT LENGTH
Chamfered for corner protection.

High rigidity of flute for heavy profiling and 
high speed machining.

Reinforced cutting edge.

Reinforced cutting edge

P H M K S N O

11 12 15 21 22 31 32 41 42 43 61 62 63 64 81 82

l l l l o o l l l

13 14 16 23 33 34 51 52 53 71 72 73 74 83 84

l l l o o l l l

l: Excellent  o: Good

21Europa Tool Co.,Ltd

vx

V
X

5

P H M K S N O

11 12 15 21 22 31 32 41 42 43 61 62 63 64 81 82

l l l l o o l l l

13 14 16 23 33 34 51 52 53 71 72 73 74 83 84

l l l o o l l l

l: Excellent  o: Good

MG

HM

VX

COATED
M-Helix PLAINRadius

EUROPA CODE
DIAMETER

d1

CORNER

RADIUS
r

SHANK

DIAMETER
d2

LENGTH      

OF CUT
l1

OVERALL 

LENGTH               

l2

z

1733230600 6.0 0.5 6 10 54 5

1733230800 8.0 0.5 8 12 58 5

1733231000 10.0 0.5 10 14 66 5

1733231200 12.0 0.5 12 16 73 5

1733231600 16.0 1.0 16 22 82 5

1733232000 20.0 1.0 20 26 92 5

1733232500 25.0 1.0 25 29 100 5

Mill Dia.

Tolerance (mm)

Shank Dia.

Tolerance

0.00 / -0.03 h6

Series No. 173323

4cutting conditions: page 34

VX5 SHORT LENGTH
Corner radius.

High rigidity of flute for heavy profiling and 
high speed machining.

TitaNox Power 5Flute
Corner Radius (Plain)

l
1

l
2

d
2

d
1

r
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vx

V
X

5

EUROPA CODE
DIAMETER

d1

SHANK

DIAMETER
d2

LENGTH      

OF CUT
l1

OVERALL 

LENGTH               

l2

CHAMFER

45º
z

1723230600 6.0 6 13 57 0.20 5

1723230800 8.0 8 19 63 0.20 5

1723231000 10.0 10 22 72 0.30 5

1723231200 12.0 12 26 83 0.35 5

1723231600 16.0 16 36 92 0.40 5

1723232000 20.0 20 44 104 0.50 5

1723232500 25.0 25 54 121 0.50 5

Series No. 172323

4cutting conditions: pages 34

MG

HM

VX

COATED
M-Helix PLAINC - 45

o

Mill Dia.

Tolerance (mm)

Shank Dia.

Tolerance

0.00 / -0.03 h6

TitaNox Power 5Flute (Plain)

l
1

l
2

d
2

d
1

VX5 STANDARD LENGTH
Chamfered for corner protection.

High rigidity of flute for heavy profiling and 
high speed machining.

Reinforced cutting edge.

Reinforced cutting edge

P H M K S N O

11 12 15 21 22 31 32 41 42 43 61 62 63 64 81 82

l l l l o o l l l

13 14 16 23 33 34 51 52 53 71 72 73 74 83 84

l l l o o l l l

l: Excellent  o: Good
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vx

V
X

5

P H M K S N O

11 12 15 21 22 31 32 41 42 43 61 62 63 64 81 82

o l l l l

13 14 16 23 33 34 51 52 53 71 72 73 74 83 84

o l l l

l: Excellent  o: Good

MG

HM

TiAlN

COATED
40º PLAINRadius

EUROPA CODE
DIAMETER

d1

CORNER

RADIUS
r

SHANK

DIAMETER
d2

LENGTH      

OF CUT
l1

OVERALL 

LENGTH               

l2

z

1753230600 6.0 0.2 6 16 57 5

1753230800 8.0 0.2 8 16 63 5

1753231000 10.0 0.3 10 22 72 5

1753231200 12.0 0.3 12 26 83 5

1753231400 14.0 0.3 14 26 83 5

1753231600 16.0 0.3 16 32 92 5

1753232000 20.0 0.3 20 38 104 5

1753232500 25.0 0.3 25 45 121 5

Series No. 175323

4cutting conditions: page 35

VX5 ROUGHING
Corner radius.

High rigidity of flute and excellent chip 
evacuation in difficult to machine materials.

TitaNox Power 5Flute
Corner Radius (Plain)

l
1

l
2

d
2

d
1

r

Tolerance range in ㎛

Nominal Diameter in ㎜

over 6 to 10 over 10 to 18 over 18 to 30

MILL DIA
h10

0
 ―  58

0
―  70

0
―  84

SHANK DIA

h6
0

―  9
0

―  11
0

―  13

Tolerances according to DIN 7160 & 7161
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vx

V
X

5

MG

HM

VX

COATED
M-Helix PLAINRadius

EUROPA CODE
DIAMETER

d1

CORNER

RADIUS
r

SHANK

DIAMETER
d2

LENGTH      

OF CUT
l1

OVERALL 

LENGTH               

l2

z

1743230600

6.0

0.3 6 13 57 5

1743239001 0.5 6 13 57 5

1743239002 1.0 6 13 57 5

1743230800

8.0

0.5 8 19 63 5

1743239003 1.0 8 19 63 5

1743239004 1.5 8 19 63 5

1743239005 2.0 8 19 63 5

1743231000

10.0

0.5 10 22 72 5

1743239006 1.0 10 22 72 5

1743239007 1.5 10 22 72 5

1743239008 2.0 10 22 72 5

1743231200

12.0

0.5 12 26 83 5

1743239009 1.0 12 26 83 5

1743239010 1.5 12 26 83 5

1743239011 2.0 12 26 83 5

1743239012 2.5 12 26 83 5

1743239013 3.0 12 26 83 5

1743231600

16.0

1.0 16 36 92 5

1743239014 1.5 16 36 92 5

1743239015 2.0 16 36 92 5

1743239016 2.5 16 36 92 5

1743239017 3.0 16 36 92 5

1743239018 4.0 16 36 92 5

P H M K S N O

11 12 15 21 22 31 32 41 42 43 61 62 63 64 81 82

l l l l o o l l l

13 14 16 23 33 34 51 52 53 71 72 73 74 83 84

l l l o o l l l

l: Excellent  o: Good

Series No. 174323

4cutting conditions: page 34

VX5 STANDARD LENGTH
Corner radius.

High rigidity of flute for heavy profiling and 
high speed machining.

TitaNox Power 5Flute
Corner Radius (Plain)

l
1

l
2

d
2

d
1

r

V
X

5
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vx

MG

HM

VX

COATED
M-Helix PLAINRadius

EUROPA CODE
DIAMETER

d1

CORNER

RADIUS
r

SHANK

DIAMETER
d2

LENGTH      

OF CUT
l1

OVERALL 

LENGTH               

l2

z

1743232000

20.0

1.0 20 44 104 5

1743239019 1.5 20 44 104 5

1743239020 2.0 20 44 104 5

1743239021 2.5 20 44 104 5

1743239022 3.0 20 44 104 5

1743239023 4.0 20 44 104 5

1743239024 5.0 20 44 104 5

1743232500

25.0

1.0 25 54 121 5

1743239025 1.5 25 54 121 5

1743239026 2.0 25 54 121 5

1743239027 2.5 25 54 121 5

1743239028 3.0 25 54 121 5

1743239029 4.0 25 54 121 5

1743239030 5.0 25 54 121 5

Mill Dia.

Tolerance (mm)

Shank Dia.

Tolerance

0.00 / -0.03 h6

P H M K S N O

11 12 15 21 22 31 32 41 42 43 61 62 63 64 81 82

l l l l o o l l l

13 14 16 23 33 34 51 52 53 71 72 73 74 83 84

l l l o o l l l

l: Excellent  o: Good

Series No. 174323

4cutting conditions: page 34

VX5 STANDARD LENGTH
Corner radius.

High rigidity of flute for heavy profiling and 
high speed machining.

TitaNox Power 5Flute
Corner Radius (Plain)

l
1

l
2

d
2

d
1

r
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vx

V
X

6

EUROPA CODE
DIAMETER

d1

SHANK

DIAMETER
d2

LENGTH      

OF CUT
l1

OVERALL 

LENGTH               

l2

z

1743290600 6.0 6 13 57 6

1743290800 8.0 8 19 63 6

1743291000 10.0 10 22 72 6

1743291200 12.0 12 26 83 6

1743291600 16.0 16 32 92 6

1743292000 20.0 20 38 104 6

1743292500 25.0 25 44 104 6

Series No. 174329

4cutting conditions: pages 37, 38

MG

HM

VX

COATED
45º PLAIN

Mill Dia.

Tolerance (mm)

Shank Dia.

Tolerance

0.00 / -0.03 h6

l
1

l
2

d
2

d
1

VX6 STANDARD LENGTH
Unequal index and unique geometry optimised 

for high speed and trochoidal milling.

90º corner with edge preparation for corner 

protection.

P H M K S N O

11 12 15 21 22 31 32 41 42 43 61 62 63 64 81 82

l l o l l l l l

13 14 16 23 33 34 51 52 53 71 72 73 74 83 84

l l l l l l

l: Excellent  o: Good

Sharp cutting 

edge removed
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vx

V
X

6

P H M K S N O

11 12 15 21 22 31 32 41 42 43 61 62 63 64 81 82

l l o l l l l l

13 14 16 23 33 34 51 52 53 71 72 73 74 83 84

l l l l l l

l: Excellent  o: Good

Mill Dia.

Tolerance (mm)

Shank Dia.

Tolerance

0.00 / -0.03 h6

Series No. 175329

4cutting conditions: pages 37, 38

VX6 LONG LENGTH
Unequal index and unique geometry optimised 

for high speed and trochoidal milling.

90º corner with edge preparation for corner 

protection.

MG

HM

VX

COATED
45º PLAIN

l
1

l
2

d
2

d
1

EUROPA CODE
DIAMETER

d1

SHANK

DIAMETER
d2

LENGTH      

OF CUT
l1

OVERALL 

LENGTH               

l2

z

1753290600 6.0 6 24 75 6

1753290800 8.0 8 32 75 6

1753291000 10.0 10 40 100 6

1753291200 12.0 12 48 120 6

1753291600 16.0 16 64 140 6

1753292000 20.0 20 80 150 6

1753292500 25.0 25 100 170 6

Sharp cutting 

edge removed
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vx

V
X

6

MG

HM

VX

COATED
45º PLAINRadius

EUROPA CODE
DIAMETER

d1

CORNER

RADIUS
r

SHANK

DIAMETER
d2

LENGTH      

OF CUT
l1

OVERALL 

LENGTH               

l2

z

1763290600

6.0
0.5 6 13 57 6

1763299001 1.0 6 13 57 6

1763290800

8.0
0.5 8 19 63 6

1763299002 1.0 8 19 63 6

1763291000

10.0

0.5 10 22 72 6

1763299003 1.0 10 22 72 6

1763299004 1.5 10 22 72 6

1763299005 2.0 10 22 72 6

1763291200

12.0

0.5 12 26 83 6

1763299006 1.0 12 26 83 6

1763299007 1.5 12 26 83 6

1763299008 2.0 12 26 83 6

1763299009 3.0 12 26 83 6

1763291600

16.0

1.0 16 32 92 6

1763299010 1.5 16 32 92 6

1763299011 2.0 16 32 92 6

1763299012 3.0 16 32 92 6

P H M K S N O

11 12 15 21 22 31 32 41 42 43 61 62 63 64 81 82

l l o l l l l l

13 14 16 23 33 34 51 52 53 71 72 73 74 83 84

l l l l l l

l: Excellent  o: Good

Series No. 176329

4cutting conditions: pages 37, 38

VX6 STANDARD LENGTH
Corner radius.

Unequal index and unique geometry optimised 

for high speed and trochoidal milling.

R

l
1

l
2

d
2

d
1

r

V
X

6
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vx

MG

HM

VX

COATED
45º PLAINRadius

EUROPA CODE
DIAMETER

d1

CORNER

RADIUS
r

SHANK

DIAMETER
d2

LENGTH      

OF CUT
l1

OVERALL 

LENGTH               

l2

z

1763292000

20.0

1.0 20 38 104 6

1763299013 1.5 20 38 104 6

1763299014 2.0 20 38 104 6

1763299015 3.0 20 38 104 6

1763292500

25.0

1.0 25 44 104 6

1763299016 1.5 25 44 104 6

1763299017 2.0 25 44 104 6

1763299018 3.0 25 44 104 6

Mill Dia.

Tolerance (mm)

Shank Dia.

Tolerance

0.00 / -0.03 h6

P H M K S N O

11 12 15 21 22 31 32 41 42 43 61 62 63 64 81 82

l l o l l l l l

13 14 16 23 33 34 51 52 53 71 72 73 74 83 84

l l l l l l

l: Excellent  o: Good

Series No. 176329

4cutting conditions: pages 37, 38

VX6 STANDARD LENGTH
Corner radius.

Unequal index and unique geometry optimised 

for high speed and trochoidal milling.

R

l
1

l
2

d
2

d
1

r
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vx

V
X

6

MG

HM

VX

COATED
45º PLAINRadius

EUROPA CODE
DIAMETER

d1

CORNER

RADIUS
r

SHANK

DIAMETER
d2

LENGTH      

OF CUT
l1

OVERALL 

LENGTH               

l2

z

1733290600

6.0
0.5 6 24 75 6

1733299001 1.0 6 24 75 6

1733290800

8.0

0.5 8 32 75 6

1733299002 1.0 8 32 75 6

1733299003 2.0 8 32 75 6

1733291000

10.0

0.5 10 40 100 6

1733299004 1.0 10 40 100 6

1733299005 1.5 10 40 100 6

1733299006 2.0 10 40 100 6

1733291200

12.0

0.5 12 48 120 6

1733299007 1.0 12 48 120 6

1733299008 1.5 12 48 120 6

1733299009 2.0 12 48 120 6

1733299010 3.0 12 48 120 6

1733291600

16.0

1.0 16 64 140 6

1733299011 1.5 16 64 140 6

1733299012 2.0 16 64 140 6

1733299013 3.0 16 64 140 6

P H M K S N O

11 12 15 21 22 31 32 41 42 43 61 62 63 64 81 82

l l o l l l l l

13 14 16 23 33 34 51 52 53 71 72 73 74 83 84

l l l l l l

l: Excellent  o: Good

Series No. 173329

4cutting conditions: pages 37, 38

VX6 LONG LENGTH
Corner radius.

Unequal index and unique geometry optimised 

for high speed and trochoidal milling.

R

l
1

l
2

d
2

d
1

r

V
X

6
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vx

MG

HM

VX

COATED
45º PLAINRadius

EUROPA CODE
DIAMETER

d1

CORNER

RADIUS
r

SHANK

DIAMETER
d2

LENGTH      

OF CUT
l1

OVERALL 

LENGTH               

l2

z

1733292000

20.0

1.0 20 80 150 6

1733299014 1.5 20 80 150 6

1733299015 2.0 20 80 150 6

1733299016 3.0 20 80 150 6

1733299017 4.0 20 80 150 6

1733299018 5.0 25 80 150 6

1733292500

25.0

1.0 25 100 170 6

1733299019 1.5 25 100 170 6

1733299020 2.0 25 100 170 6

1733299021 3.0 25 100 170 6

1733299022 4.0 25 100 170 6

1733299023 5.0 25 100 170 6

Mill Dia.

Tolerance (mm)

Shank Dia.

Tolerance

0.00 / -0.03 h6

P H M K S N O

11 12 15 21 22 31 32 41 42 43 61 62 63 64 81 82

l l o l l l l l

13 14 16 23 33 34 51 52 53 71 72 73 74 83 84

l l l l l l

l: Excellent  o: Good

Series No. 173329

4cutting conditions: pages 37, 38

VX6 LONG LENGTH
Corner radius.

Unequal index and unique geometry optimised 

for high speed and trochoidal milling.

R

l
1

l
2

d
2

d
1

r
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vx

D
A

T
A

Cutting Conditions 171329, 176323, 177323, 178323, 179323  (4 Flute VX)

Recommended cutting depths are maximum depths, and speeds and feeds are a 
starting point based on these depths.

All recommendations are based on ideal machining conditions. Adjustments may 

need to be made according to your set-up. 

For short tools (176323) and long necked tools (177323, 171329) smaller than 
8.0mm use maximum 0.8xD for slotting and 1.2xD for side cutting axial depth. For 

sizes above 8.0mm use data shown in the charts.

vc - cutting speed (m/min)

n - RPM (rev/min)

fz - feed per tooth (mm)

f - feed rate (mm/min)

ap - axial depth of cut

ae - radial depth of cut

MATERIAL GROUP
Type        

of cut

Diameter (mm)

3.0 4.0 5.0 6.0 8.0 10.0 12.0 16.0 20.0

P

11

12

Magnetic soft 

steels,

structural steels, 

case carburizing 

steels

vc (m/min) 152 (122-182) 168 (135-201)

n 16128 12096 9677 8064 6048 5348 4456 3342 2674

fz 0.005 0.008 0.011 0.016 0.027 0.038 0.047 0.053 0.065

f (mm/min) 323 387 513 516 653 813 838 709 695

vc (m/min) 152 (122-182) 168 (135-201)

n 16128 12096 9677 8064 6048 5348 4456 3342 2674

fz 0.005 0.008 0.011 0.016 0.027 0.038 0.047 0.053 0.065

f (mm/min) 323 387 513 516 653 813 838 709 695

13

14

Plain carbon 

steels,

alloy steels

vc (m/min) 107 (86-128) 117 (94-140)

n 11353 8515 6812 5677 4257 3724 3104 2328 1862

fz 0.005 0.008 0.011 0.016 0.027 0.038 0.047 0.053 0.065

f (mm/min) 227 272 300 363 460 566 583 493 484

vc (m/min) 107 (86-128) 117 (94-140)

n 00353 8515 6812 5677 4257 3724 3104 2328 1862

fz 0.005 0.008 0.011 0.016 0.027 0.038 0.047 0.053 0.065

f (mm/min) 227 272 300 363 460 566 583 493 484

H 15

Alloy steels

Hardened &

Tempered steels

vc (m/min) 64 (52-76) 70 (56-84)

n 6791 5093 4074 3395 2546 2228 1857 1393 1114

fz 0.003 0.006 0.008 0.011 0.019 0.027 0.032 0.037 0.045

f (mm/min) 81 122 130 149 194 241 238 206 201

vc (m/min) 64 (52-76) 70 (56-84)

n 6791 5093 4074 3395 2546 2228 1857 1393 1114

fz 0.003 0.006 0.008 0.011 0.019 0.027 0.032 0.037 0.045

f (mm/min) 81 122 130 149 194 241 238 206 201

K

31

32

33

34

Grey cast irons

vc (m/min) 112 (90-134) 123 (99-147)

n 11884 8913 7130 5942 4456 3915 3263 2447 1958

fz 0.006 0.010 0.014 0.020 0.034 0.048 0.058 0.065 0.081

f (mm/min) 285 357 399 475 606 752 757 636 634

vc (m/min) 112 (90-134) 123 (99-147)

n 11884 8913 7130 5942 4456 3915 3263 2447 1958

fz 0.006 0.010 0.014 0.020 0.034 0.048 0.058 0.065 0.081

f (mm/min) 285 357 399 475 606 752 757 636 634

1.5 x D

0.5 x D

D

1.0 x D

SIDE CUTTING SLOTTING
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MATERIAL GROUP
Type        

of cut

Diameter (mm)

3.0 4.0 5.0 6.0 8.0 10.0 12.0 16.0 20.0

M

21

Free 

machining

stainless steels

vc (m/min) 161 (129-193)

n 17083 12812 10250 8541 6406 5125 4270 3203 2562

fz 0.004 0.006 0.009 0.013 0.022 0.034 0.040 0.045 0.055

f (mm/min) 273 307 369 444 564 697 683 577 564

vc (m/min) 161 (129-193)

n 17083 12812 10250 8541 6406 5125 4270 3203 2562

fz 0.004 0.006 0.009 0.013 0.022 0.034 0.040 0.045 0.055

f (mm/min) 273 307 369 444 564 697 683 577 564

22
Austenitic

stainless steels

vc (m/min) 115 (92-138)

n 12202 9151 7321 6104 4576 3661 3050 2288 1830

fz 0.005 0.008 0.013 0.018 0.028 0.048 0.056 0.063 0.077

f (mm/min) 244 293 381 439 512 703 683 577 564

vc (m/min) 115 (92-138)

n 12202 9151 7321 6104 4576 3661 3050 2288 1830

fz 0.005 0.008 0.013 0.018 0.028 0.048 0.056 0.063 0.077

f (mm/min) 244 293 381 439 512 703 683 577 564

23

Ferritic, 

Ferritic & 

Austenitic, 

Martensitic

stainless steels

vc (m/min) 104 (84-124)

n 11035 8276 6621 5517 4138 3310 2759 2069 1655

fz 0.005 0.008 0.013 0.018 0.028 0.048 0.055 0.062 0.077

f (mm/min) 221 265 344 397 463 636 607 513 510

vc (m/min) 104 (84-124)

n 11035 8276 6621 5517 4138 3310 2759 2069 1655

fz 0.005 0.008 0.013 0.018 0.028 0.048 0.055 0.062 0.077

f (mm/min) 221 265 344 397 463 636 607 513 510

S

41

42

43

Titanium,

Titanium alloys

vc (m/min) 81 (65-97)

n 8594 6446 5157 4297 3223 2578 2149 1611 1289

fz 0.004 0.007 0.011 0.016 0.025 0.043 0.050 0.056 0.069

f (mm/min) 138 180 227 275 322 445 430 361 356

vc (m/min) 81 (65-97)

n 8594 6446 5157 4297 3223 2578 2149 1611 1289

fz 0.004 0.007 0.011 0.016 0.025 0.043 0.050 0.056 0.069

f (mm/min) 138 180 227 275 322 445 430 361 356

51

52

53

Nickel, 

Nickel alloys

vc (m/min) 31 (25-37)

n 3289 2467 1974 1645 1233 987 822 617 493

fz 0.005 0.007 0.012 0.018 0.031 0.047 0.055 0.064 0.077

f (mm/min) 66 69 95 118 153 186 181 158 152

vc (m/min) 31 (25-37)

n 3289 2467 1974 1645 1233 987 822 617 493

fz 0.005 0.007 0.012 0.018 0.031 0.047 0.055 0.064 0.077

f (mm/min) 66 69 95 118 153 186 181 158 152

Cutting Conditions 171329, 176323, 177323, 178323, 179323  (4 Flute VX)

1.5 x D - STAINLESS

0.25 x D - NICKEL

D
1.0 x D - STAINLESS

SIDE CUTTING SLOTTING

0.5 x D - STAINLESS

0.35 x D - TITANIUM
1.0 x D - TITANIUM

1.0 x D - NICKEL
0.5 x D - TITANIUM

0.5 x D - NICKEL
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Cutting Conditions 170323 (4 Flute VXD)

Recommended cutting depths are maximum depths, and speeds and feeds are a 
starting point based on these depths.

All recommendations are based on ideal machining conditions. Adjustments may 

need to be made according to your set-up. 

Finishing cuts typically require reduced feed rates and/or higher spindle speed, 

with ae of 2% x D; please adjust parameters accordingly.

vc - cutting speed (m/min)

n - RPM (rev/min)

fz - feed per tooth (mm)

f - feed rate (mm/min)

ap - axial depth of cut

ae - radial depth of cut

MATERIAL GROUP
Type        

of cut

Diameter (mm)

6.0 8.0 10.0 12.0 14.0 16.0 20.0 25.0

P

11

12

Magnetic soft 

steels,

structural steels, 

case carburizing 

steels

vc (m/min) 160 (128-192)

n 8488 6366 5093 4244 3638 3183 2546 2037

fz 0.027 0.035 0.042 0.053 0.058 0.063 0.077 0.084

f (mm/min) 917 891 856 900 844 802 784 684

vc (m/min) 125 (100-150)

n 6631 4974 3979 3316 2842 2487 1989 1592

fz 0.025 0.034 0.042 0.049 0.056 0.063 0.070 0.084

f (mm/min) 663 676 668 650 637 627 557 535

13

14

Plain carbon 

steels,

alloy steels

vc (m/min) 150 (120-180)

n 7958 5968 4775 3979 3410 2984 2387 1910

fz 0.025 0.035 0.042 0.049 0.056 0.063 0.070 0.084

f (mm/min) 796 836 802 780 764 752 668 642

vc (m/min) 120 (96-144)

n 6366 4775 3820 3183 2728 2387 1910 1528

fz 0.025 0.034 0.042 0.049 0.056 0.063 0.070 0.077

f (mm/min) 637 649 642 624 611 602 535 471

H 15

Alloy steels

Hardened &

Tempered steels

vc (m/min) 150 (120-180)

n 7958 5968 4775 3979 3410 2984 2387 1910

fz 0.027 0.035 0.046 0.053 0.060 0.067 0.077 0.084

f (mm/min) 859 836 879 844 819 800 736 642

vc (m/min) 120  (96-144)

n 6366 4775 3820 3183 2728 238 1910 1528

fz 0.027 0.035 0.042 0.053 0.058 0.063 0.077 0.084

f (mm/min) 688 668 642 675 633 602 588 513

K

31

32

33

34

Grey cast irons

vc (m/min) 175 (140-210)

n 9284 6963 5570 4642 3979 3482 2785 2228

fz 0.021 0.028 0.035 0.042 0.048 0.053 0.060 0.070

f (mm/min) 780 780 780 780 764 738 668 624

vc (m/min) 140 (112-168)

n 7427 5570 4456 3714 3183 2785 2228 1783

fz 0.021 0.028 0.035 0.042 0.048 0.053 0.060 0.067

f (mm/min) 624 624 624 624 611 590 535 478

1.0 x D

0.4 x D

D

1.0 x D

SIDE CUTTING SLOTTING

MATERIAL GROUP
Type        

of cut

Diameter (mm)

6.0 8.0 10.0 12.0 14.0 16.0 20.0 25.0

M

21

Free 

machining

stainless steels

vc (m/min) 155 (124-186)

n 8223 6167 4934 4112 3524 3084 2467 1974

fz 0.034 0.046 0.057 0.067 0.076 0.086 0.095 0.114

f (mm/min) 1125 1125 1125 1094 1071 1055 937 900

vc (m/min) 125 (100-150)

n 6631 4974 3979 3316 2842 2487 1989 1592

fz 0.034 0.046 0.057 0.067 0.074 0.081 0.095 0.105

f (mm/min) 907 907 907 882 841 803 756 665

22
Austenitic

stainless steels

vc (m/min) 105 (84-126)

n 5570 4187 3342 2785 2387 2089 1671 1337

fz 0.025 0.034 0.042 0.048 0.055 0.062 0.071 0.081

f (mm/min)

vc (m/min) 85 (68-102)

n 4509 3382 2706 2255 1933 1691 1353 1082

fz 0.025 0.034 0.042 0.048 0.055 0.062 0.071 0.081

f (mm/min) 446 463 452 428 425 418 386 350

23

Ferritic, 

Ferritic & 

Austenitic, 

Martensitic

stainless steels

vc (m/min) 44 (35-53)

n 2334 1751 1401 1168 1000 875 700 560

fz 0.016 0.021 0.027 0.032 0.036 0.040 0.046 0.052

f (mm/min) 151 146 149 151 144 140 128 117

vc (m/min) 36 (29-43)

n 1910 1432 1146 955 819 716 573 458

fz 0.016 0.021 0.027 0.032 0.036 0.040 0.046 0.052

f (mm/min) 123 120 122 123 118 114 105 96

S

41

42

43

Titanium,

Titanium alloys

vc (m/min) 70 (56-84)

n 3714 2785 2228 1857 1592 1393 1114 891

fz 0.034 0.048 0.057 0.067 0.076 0.086 0.095 0.114

f (mm/min) 508 529 508 494 484 476 423 406

vc (m/min) 55 (44-66)

n 2918 2188 1751 1459 1251 1094 875 700

fz 0.034 0.046 0.057 0.067 0.076 0.086 0.095 0.105

f (mm/min) 399 399 399 388 380 374 333 293

51

52

53

Nickel, 

Nickel alloys

vc (m/min) 32 (26-38)

n 1698 1273 1019 849 728 637 509 407

fz 0.020 0.026 0.032 0.038 0.044 0.048 0.055 0.065

f (mm/min) 136 132 130 129 128 122 112 106

vc (m/min) 25 (20-30)

n 1326 995 796 663 568 497 397 318

fz 0.018 0.024 0.030 0.036 0.040 0.044 0.050 0.055

f (mm/min) 95 95 95 95 91 88 80 70
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0.3 x D - NICKEL

D

SIDE CUTTING SLOTTING

0.4 x D - STAINLESS

0.4 x D - TITANIUM

Cutting Conditions 170323 (4 Flute VXD)

1.0 x D - STAINLESS

1.0 x D - TITANIUM

0.6 x D - NICKEL

0.6 x D - STAINLESS (23)

1.0 x D - STAINLESS

1.0 x D - TITANIUM

0.4 x D - NICKEL

0.5 x D - STAINLESS (23)



MATERIAL GROUP
Type        

of cut

Diameter (mm)

6.0 8.0 10.0 12.0 16.0 20.0 25.0

P

11

12

Magnetic soft 

steels,

structural steels, 

case carburizing 

steels

vc (m/min) 144 (115-173)

n 7639 5730 4584 3820 2865 2292 1833

fz 0.034 0.038 0.050 0.063 0.076 0.089 0.101

f (mm/min) 1299 1089 1146 1203 1089 1020 926

13

14

Plain carbon 

steels,

alloy steels

vc (m/min) 101 (81-121)

n 5358 4019 3215 2679 2009 1607 1286

fz 0.034 0.038 0.050 0.063 0.076 0.089 0.101

f (mm/min) 911 764 804 844 764 715 649

H 15

Alloy steels

Hardened &

Tempered steels

vc (m/min) 60 (48-72)

n 3183 2387 1910 1592 1194 955 764

fz 0.024 0.027 0.035 0.044 0.054 0.062 0.071

f (mm/min) 382 322 334 350 322 296 271

M

21

Free 

machining

stainless steels

vc (m/min) 117 (94-140)

n 6207 4655 3724 3104 2328 1862 1490

fz 0.024 0.025 0.030 0.046 0.054 0.061 0.071

f (mm/min) 745 582 559 714 628 568 529

22
Austenitic

stainless steels

vc (m/min) 82 (66-98)

n 4350 3263 2610 2175 1631 1305 1044

fz 0.030 0.032 0.038 0.063 0.069 0.076 0.088

f (mm/min) 653 522 496 685 563 496 459

23

Ferritic, 

Ferritic & 

Austenitic, 

Martensitic

stainless steels

vc (m/min) 59 (47-71)

n 3130 2348 1878 1565 1174 939 751

fz 0.030 0.032 0.038 0.063 0.069 0.076 0.088

f (mm/min) 470 376 354 493 405 357 331

K

31

32

33

34

Grey cast irons

vc (m/min) 106 (85-127)

n 5623 4218 3374 2812 2109 1687 1350

fz 0.043 0.048 0.063 0.079 0.096 0.111 0.126

f (mm/min) 1209 1012 1063 1111 1012 936 850

S

41

42

43

Titanium,

Titanium alloys

vc (m/min) 69 (55-83)

n 3661 2745 2196 1830 1373 1098 879

fz 0.027 0.029 0.034 0.057 0.062 0.069 0.079

f (mm/min) 494 398 373 522 426 379 347

51

52

53

Nickel, 

Nickel alloys

vc (m/min) 31 (25-37)

n 1645 1233 987 822 617 493 395

fz 0.021 0.022 0.027 0.044 0.048 0.053 0.062

f (mm/min) 173 136 133 181 148 131 122
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Cutting Conditions 171323, 172323, 173323, 174323  (5 Flute VX5)

Recommended cutting depths are maximum depths, and speeds and feeds are a 
starting point based on these depths.

All recommendations are based on ideal machining conditions. Adjustments may 

need to be made according to your set-up. 

Finishing cuts typically require reduced feed rates and/or higher spindle speed, 

with ae of 2% x D; please adjust parameters accordingly.

vc - cutting speed (m/min)

n - RPM (rev/min)

fz - feed per tooth (mm)

f - feed rate (mm/min)

ap - axial depth of cut

ae - radial depth of cut

1.5 x D

0.3 x D (0.1 x D - NICKEL)

SIDE CUTTING
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MATERIAL GROUP
Type        

of cut

Diameter (mm)

6.0 8.0 10.0 12.0 14.0 16.0 20.0 25.0

M

21

22

23

Stainless steel

vc (m/min) 80 (64-96)

n 4244 3183 2546 2122 1819 1592 1273 1019

fz 0.025 0.034 0.041 0.051 0.057 0.063 0.081 0.091

f (mm/min) 531 541 522 541 518 501 516 463

S

41

42

43

Titanium,

Titanium alloys

vc (m/min) 65 (52-78)

n 3448 2586 2069 1724 1478 1293 1035 828

fz 0.022 0.031 0.038 0.046 0.052 0.058 0.074 0.084

f (mm/min) 379 401 393 397 384 375 383 348

51

52

53

Nickel, 

Nickel alloys

vc (m/min) 40 (32-48)

n 2122 1592 1273 1061 909 796 637 509

fz 0.020 0.025 0.037 0.040 0.046 0.052 0.061 0.068

f (mm/min) 212 199 236 212 209 207 197 173

Cutting Conditions 175323 (5 Flute VX5 Roughing)

1.5 x D

ae

ø6.0 - ø10.0 : 0.15 x D

ø12.0 - ø16.0 : 0.1 x D

ø20.0 - ø 25.0 : 0.05 x D

ae:

SIDE CUTTING - STAINLESS & TITANIUM SIDE CUTTING - NICKEL

1.0 x D

0.05 X D

Recommended cutting depths are maximum depths, and speeds and feeds are a 
starting point based on these depths.

All recommendations are based on ideal machining conditions. Adjustments may 

need to be made according to your set-up. 

Finishing cuts typically require reduced feed rates and/or higher spindle speed, 

with ae of 2% x D; please adjust parameters accordingly.

vc - cutting speed (m/min)

n - RPM (rev/min)

fz - feed per tooth (mm)

f - feed rate (mm/min)

ap - axial depth of cut

ae - radial depth of cut



MATERIAL GROUP
Type       

of cut

Diameter (mm)

3.0 4.0 5.0 6.0 8.0 10.0 12.0 16.0 20.0 25.0

P

11

12

Magnetic soft 

steels,

structural steels, 

case carburizing 

steels

vc (m/min) 162 (130-194)

n 17189 12892 10313 8594 6446 5157 4297 3223 2578 2063

fz 0.025 0.027 0.030 0.040 0.060 0.065 0.070 0.075 0.090 0.099

f (mm/min) 1719 1392 1238 1375 1547 1341 1203 967 928 817

13

14

Plain carbon 

steels,

alloy steels

vc (m/min) 113 (90-136)

n 11990 8992 7194 5995 4496 3597 2997 2248 1798 1439

fz 0.025 0.027 0.030 0.040 0.060 0.065 0.070 0.074 0.090 0.099

f (mm/min) 1199 921 863 959 1079 935 839 665 647 570

H 15

Alloy steels

Hardened &

Tempered steels

vc (m/min) 68 (54-82)

n 7215 5411 4329 3608 2706 2165 1804 1353 1082 866

fz 0.017 0.019 0.021 0.028 0.042 0.045 0.049 0.052 0.063 0.070

f (mm/min) 491 411 364 404 455 390 354 281 273 242

M

21

Free 

machining

stainless steels

vc (m/min) 85 (68-102)

n 9019 6764 5411 4509 3382 2706 2255 1691 1353 1082

fz 0.020 0.020 0.025 0.041 0.045 0.050 0.055 0.060 0.065 0.068

f (mm/min) 722 541 541 740 609 541 496 406 352 294

22
Austenitic

stainless steels

vc (m/min) 77 (62-92)

n 8170 6127 4902 4085 3064 2451 2042 1532 1225 980

fz 0.015 0.015 0.025 0.030 0.040 0.045 0.050 0.054 0.058 0.059

f (mm/min) 490 368 490 490 490 441 408 332 284 231

23

Ferritic, 

Ferritic & 

Austenitic, 

Martensitic

stainless steels

vc (m/min) 77 (62-92)

n 8170 6127 4902 4085 3064 2451 2042 1532 1225 980

fz 0.020 0.020 0.025 0.041 0.045 0.050 0.055 0.060 0.065 0.068

f (mm/min) 654 490 490 670 551 490 449 368 319 267

K

31

32

33

34

Grey cast irons

vc (m/min) 119 (95-143)

n 12626 9470 7576 6313 4735 3788 3157 2367 1894 1515

fz 0.031 0.033 0.037 0.050 0.074 0.081 0.087 0.093 0.112 0.124

f (mm/min) 1566 1250 1121 1263 1402 1227 1098 881 848 752

S

41

42

43

Titanium,

Titanium alloys

vc (m/min) 47 (38-56)

n 4987 3740 2992 2493 1870 1496 1247 935 748 598

fz 0.018 0.018 0.022 0.037 0.040 0.045 0.049 0.054 0.058 0.064

f (mm/min) 359 269 263 369 299 269 244 202 174 146

51

52

53

Nickel, 

Nickel alloys

vc (m/min) 21 (17-25)

n 2228 1671 1337 1114 836 668 557 418 334 267

fz 0.014 0.014 0.017 0.028 0.031 0.035 0.038 0.042 0.045 0.048

f (mm/min) 125 94 91 125 104 94 85 70 60 51

Cutting Conditions 170329, (4 Flute VX Ball Nose)

Recommended cutting depths are maximum depths, and speeds and feeds are a 
starting point based on these depths.

All recommendations are based on ideal machining conditions. Adjustments may 

need to be made according to your set-up. 

vc - cutting speed (m/min)

n - RPM (rev/min)

fz - feed per tooth (mm)

f - feed rate (mm/min)

ap - axial depth of cut

ae - radial depth of cut

0.5 x D

(0.2 x D - NICKEL)

1.0 x D

0.3 x D - TITANIUM

0.3 x D - NICKEL
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MATERIAL GROUP
Type        

of cut

Diameter (mm)

6.0 8.0 10.0 12.0 16.0 20.0 25.0

P

11

12

Magnetic soft 

steels,

structural steels, 

case carburizing 

steels

vc (m/min) 151 (121-181)

n 7998 5998 4799 3999 2999 2399 1919

fz 0.022 0.035 0.043 0.053 0.061 0.069 0.075

f (mm/min) 1056 1224 1238 1272 1098 993 864

13

14

Plain carbon 

steels,

alloy steels

vc (m/min) 126 (101-152)

n 6705 5029 4023 3353 2514 2012 1609

fz 0.017 0.028 0.035 0.041 0.049 0.053 0.058

f (mm/min) 684 845 845 825 739 640 560

H 15

Alloy steels

Hardened &

Tempered steels

vc (m/min) 70 (56-84)

n 3716 2787 2230 1858 1394 1115 892

fz 0.012 0.019 0.024 0.029 0.033 0.037 0.040

f (mm/min) 268 318 321 323 276 247 214

M

21

Free 

machining

stainless steels

vc (m/min) 131 (105-157)

n 6947 5211 4168 3474 2605 2084 1667

fz 0.017 0.028 0.035 0.041 0.049 0.053 0.058

f (mm/min) 709 875 875 855 766 663 580

22
Austenitic

stainless steels

vc (m/min) 93 (74-112)

n 4928 3696 2957 2464 1848 1478 1183

fz 0.012 0.021 0.027 0.031 0.038 0.043 0.048

f (mm/min) 326 466 479 458 421 381 341

23

Ferritic, 

Ferritic & 

Austenitic, 

Martensitic

stainless steels

vc (m/min) 85 (68-102)

n 4524 3393 2714 2262 1696 1354 1086

fz 0.012 0.021 0.027 0.031 0.038 0.043 0.048

f (mm/min) 326 428 440 421 387 350 313

S

41

42

43

Titanium,

Titanium alloys

vc (m/min) 93 (74-112)

n 4928 3696 2957 2464 1848 1478 1183

fz 0.014 0.023 0.029 0.036 0.044 0.048 0.053

f (mm/min) 426 510 514 532 488 426 376

51

52

53

Nickel, 

Nickel alloys

vc (m/min) 26 (21-31)

n 1373 1030 824 687 515 412 330

fz 0.012 0.021 0.027 0.031 0.038 0.043 0.048

f (mm/min) 99 130 104 128 117 106 95

2734
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Cutting Conditions 173329, 174329, 175329, 176329 (6 Flute VX6)  CONVENTIONAL

For long length tools reduce feed by up to 50%.
Recommended cutting depths are maximum depths, and speeds and feeds are a 
starting point based on these depths.

All recommendations are based on ideal machining conditions. Adjustments may 

need to be made according to your set-up. 

vc - cutting speed (m/min)

n - RPM (rev/min)

fz - feed per tooth (mm)

f - feed rate (mm/min)

ap - axial depth of cut

ae - radial depth of cut

1.0 x D

0.1 x D

SIDE CUTTING



MATERIAL GROUP
Type        

of cut

Diameter (mm)

6.0 8.0 10.0 12.0 16.0 20.0 25.0

P

11

12

Magnetic soft 

steels,

structural steels, 

case carburizing 

steels

vc (m/min) 300 (240-360)

n 15915 11937 9549 7958 5968 4775 3820

fz 0.068 0.116 0.144 0.173 0.202 0.225 0.232

f (mm/min) 6494 8308 8251 8260 7234 6446 5317

13

14

Plain carbon 

steels,

alloy steels

vc (m/min) 203 (162-244)

n 10769 8077 6462 5385 4039 3231 2585

fz 0.050 0.085 0.106 0.128 0.149 0.167 0.174

f (mm/min) 3231 4119 4110 4135 3610 3237 2698

H 15

Alloy steels

Hardened &

Tempered steels

vc (m/min) 100 (80-120)

n 5305 3979 3183 2653 1989 1592 1273

fz 0.041 0.071 0.088 0.105 0.123 0.137 0.144

f (mm/min) 1305 1695 1681 1681 1468 1308 1100

M

21

Free 

machining

stainless steels

vc (m/min) 213 (170-256)

n 11300 8475 6780 5650 4238 3390 2712

fz 0.049 0.084 0.104 0.125 0.146 0.162 0.168

f (mm/min) 3322 4271 4231 4238 3712 3294 2734

22
Austenitic

stainless steels

vc (m/min) 147 (118-176)

n 7799 5849 4679 3899 2924 2340 1872

fz 0.041 0.071 0.088 0.105 0.123 0.137 0.143

f (mm/min) 1918 2492 2471 2457 2158 1923 1606

23

Ferritic, 

Ferritic & 

Austenitic, 

Martensitic

stainless steels

vc (m/min) 134 (107-161)

n 7109 5332 4265 3554 2666 2133 1706

fz 0.041 0.071 0.088 0.105 0.123 0.137 0.142

f (mm/min) 1749 2271 2252 2239 1967 1753 1454

S

41

42

43

Titanium,

Titanium alloys

vc (m/min) 213 (170-256)

n 11300 8475 6780 5650 4238 3390 2712

fz 0.033 0.055 0.070 0.083 0.097 0.113 0.117

f (mm/min) 2239 2798 2849 2815 2467 2300 1905

51

52

53

Nickel, 

Nickel alloys

vc (m/min) 134 (107-161)

n 7109 5332 4265 3554 2666 2133 1706

fz 0.033 0.055 0.070 0.082 0.097 0.112 0.115

f (mm/min) 1408 1760 1792 1750 1552 1434 1178

2734
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Cutting Conditions 173329, 174329, 175329, 176329 (6 Flute VX6)  TROCHOIDAL

*If tool’s length of cut is below 2xD use 90% of the length.
*Long length tools can be used up to 4xD if rigidity is 100%
Recommended cutting depths are maximum depths, and speeds and feeds are a 
starting point based on these depths.

All recommendations are based on ideal machining conditions. Adjustments may 

need to be made according to your set-up. 

vc - cutting speed (m/min)

n - RPM (rev/min)

fz - feed per tooth (mm)

f - feed rate (mm/min)

ap - axial depth of cut

ae - radial depth of cut

2.0 x D*

0.05 x D

TROCHOIDAL MILLING
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Trochoidal milling

Trochoidal milling should be used as the preferred method for producing slots using high efficiency 
machining. Multi-flute tools are normally used to allow higher radial feed rates, and high cutting speeds 
reduce the amount of time taken to produce the slot. Small radial depths of cut are taken, so the tool 

removes thin sections of material as it follows continuous spiral paths along it’s radial direction, effectively 

turning slot milling into side cutting. Low cutting forces are generated as the tool engages, allowing large 

axial depths of cut. Generally, the tools maximum cutting length is used to ensure wear is uniform, which 

gives longer tool life than standard slotting techniques. Tool diameter should be no larger than 70% of the 

slot width, ideally around 50%. Full slot width and depth can be achieved with one pass, compared with 

several passes conventionally. Mastermill VX6 tool geometry has been optimised for use in trochoidal 

milling

To be able to increase feed rate it is necessary to reduce chip thickness, chip thinning as it is commonly 

known. For long tool life, feed per tooth should be equal to maximum chip thickness, which occurs 

when radial engagement (radial depth of cut) is equal to half the diameter of the tool. By reducing radial 

engagement, and therefore creating chip thinning, feed rate needs to be significantly increased to achieve 
maximum chip thickness. To facilitate higher feed rates, speed must also be increased. This process is 

known as high speed or high efficency machining. The trochoidal toolpath is a series of arcs or circles, but 
machining time can be reduced by altering the toolpath to form a ‘D’ shape. Dynamic trochoidal milling is 

the preferred programming method if CAD/CAM software is available, as the tool wears more evenly with 

constant tool engagement toolpaths.

Conventional slot milling

• Tool diameter generally close to slot size

• Several passes required to reach slot depth

• Inconsistent chip thickness, tool wear uneven

• Differing finish to each side of the slot
• Slow speed and feed rate to facilitate chip evacuation

• High power machine required for large slots

Trochoidal milling

• Tool size no larger than 0.7 x width of slot, one tool can 

produce several sizes

• Full flute length used, slot depth achieved in one pass
• Constant chip thickness, even tool wear along length of flute
• Slot can be finished and roughed in one pass
• High speed and feed rate due to thin chip width

• High metal removal rates, even with low power machines

Tool rotation

Tool path

Slot 

direction

Tool rotation

Tool path

Slot 

direction


