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 · Solid Carbide Milling Cutters



 231230

 · Solid Carbide Milling Cutters R

WR W 

ø 3 - 20 mm ø 3 - 20 mm ø 2 - 20 mm ø 2 - 20 mm ø 6 - 20 mm ø 6 - 20 mm ø 6 - 20 mm ø 6 - 20 mm ø 3 - 20 mm ø 3 - 20 mm

3 3 2 - 3 2 - 3 3 3 3 3 2 - 3 2 - 3  Z  [ ]

2548 2548K 2544 2544K 2546 2546K 3846_Z 3846KC 3848_Z 3848KC  

2549 2549K 2545 2545K 2547 2547K  
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Product finder
 :

:
  =  
  = 

Please note:
 The suitability is indicated as follows:

   = very suitable 
  = suitable

 446 - 467 International comparison of materials, see pages 446 - 467.

アプリケーション – 
 Applications – material  Tensile strength

-DIN
 Material examples

-JIS
 Material numbers

P

 Steel materials

1.1
Cold-extrusion steels, 
Construction steels, 
Free-cutting steels, etc.

≤ 600 N/mm2
Cq15 SPC, SPH, SS400, STKM, 

SUM22, SWRCH, SWRMS235JR (St37-2)
10SPb20

2.1
Construction steels, 
Case-hardened steels, 
Steel castings, etc.

≤ 800 N/mm2
E360 (St70-2) S35C, S45C, SCr415H,  

SMn438, SUM24L16MnCr5
GS-25CrMo4

3.1
Case-hardened steels, 
Heat-treatable steels, 
Cold work steels, etc.

≤ 1000 N/mm2
20MoCr3 SACM, SCM415H, SCM440H, 

SCMn, SCPH, SCr440H, SUJ242CrMo4
102Cr6

4.1
Heat-treatable steels, 
Cold work steels, 
Nitriding steels, etc.

≤ 1200 N/mm2
50CrMo4

SCM445H, SKH, SKS, SKT, SUPX45NiCrMo4
31CrMo12

5.1
High-alloyed steels, 
Cold work steels, 
Hot work steels, etc.

≤ 1400 N/mm2
X38CrMoV5-3

SKD12, SKD61, SKT, SUH, SKHX100CrMoV8-1-1
X40CrMoV5-1

M

 Stainless steel materials
1.1 Ferritic, martensitic ≤ 950 N/mm2 X2CrTi12 SCS, SUS420J2, SUS403
2.1 Austenitic ≤ 950 N/mm2 X6CrNiMoTi17-12-2 SCS, SUH, SUS304, SUS316L
3.1 Austenitic-ferritic (Duplex) ≤ 1100 N/mm2 X2CrNiMoN22-5-3 SUS329J3L, SUS630
4.1 Austenitic-ferritic heat-resistant (Super Duplex) ≤ 1250 N/mm2 X2CrNiMoN25-7-4 SUS329J4L, SCS14A, 15-5PH

K

 Cast materials
1.1

Cast iron with lamellar graphite (GJL)
100-250 N/mm2 EN-GJL-200 (GG20) FC200

1.2 250-450 N/mm2 EN-GJL-300 (GG30) FC300
2.1

Cast iron with nodular graphite (GJS)
350-500 N/mm2 EN-GJS-400-15 (GGG40) FCD450

2.2 500-900 N/mm2 EN-GJS-700-2 (GGG70) FCD700
3.1

Cast iron with vermicular graphite (GJV)
300-400 N/mm2 GJV 300 FCV300

3.2 400-500 N/mm2 GJV 450 FCV400
4.1

Malleable cast iron (GTMW, GTMB)
250-500 N/mm2 EN-GJMW-350-4 (GTW-35) FCMW330

4.2 500-800 N/mm2 EN-GJMB-450-6 (GTS-45) FCMW370

N

 Non-ferrous materials
 Aluminium alloys

1.1
Wrought aluminium alloys

≤ 200 N/mm2 EN AW-AlMn1 A1050, A3030
1.2 ≤ 350 N/mm2 EN AW-AlMgSi A5052, A6061
1.3 ≤ 550 N/mm2 EN AW-AlZn5Mg3Cu A7075
1.4

Aluminium cast alloys
Si ≤  7% EN AC-AlMg5 ADC5, AC7A

1.5 7% < Si ≤ 12% EN AC-AlSi9Cu3 ADC11, ADC12, AC2A
1.6 12% < Si ≤ 17% GD-AlSi17Cu4FeMg ADC14

 Copper alloys
2.1 Pure copper, low-alloyed copper ≤ 400 N/mm2 E-Cu 57 , C2400
2.2 Copper-zinc alloys (brass, long-chipping) ≤ 550 N/mm2 CuZn37 (Ms63) C2720, C2801
2.3 Copper-zinc alloys (brass, short-chipping) ≤ 550 N/mm2 CuZn36Pb3 (Ms58) C3560, C3710
2.4 Copper-aluminium alloys (alu bronze, long-chipping) ≤ 800 N/mm2 CuAl10Ni5Fe4 C5210, C6280
2.5 Copper-tin alloys (tin bronze, long-chipping) ≤ 700 N/mm2 CuSn8P LBC3
2.6 Copper-tin alloys (tin bronze, short-chipping) ≤ 400 N/mm2 CuSn7 ZnPb (Rg7) BC3
2.7

Special copper alloys
≤ 600 N/mm2 (AMPCO® 8)

2.8 ≤ 1400 N/mm2 (AMPCO® 45)
 Magnesium alloys

3.1 Magnesium wrought alloys ≤ 500 N/mm2 MgAl6Zn
3.2 Magnesium cast alloys ≤ 500 N/mm2 EN-MCMgAl9Zn1 MC2A, MD1A

 Synthetics
4.1 Duroplastics (short-chipping) Bakelit, Pertinax
4.2 Thermoplastics (long-chipping) PMMA, POM, PVC
4.3 ≤ 30% Fibre-reinforced synthetics (fibre content ≤ 30%) GFK, CFK, AFK
4.4 > 30% Fibre-reinforced synthetics (fibre content > 30%) GFK, CFK, AFK

 Special materials
5.1 Graphite C 8000
5.2 Tungsten-copper alloys W-Cu 80/20
5.3 Composite materials Hylite, Alucobond

S

 Special materials
 Titanium alloys

1.1 Pure titanium ≤ 450 N/mm2 Ti1
1.2

Titanium alloys
≤ 900 N/mm2 TiAl6V4 4Ti-6Al-4V

1.3 ≤ 1250 N/mm2 TiAl4Mo4Sn2 TiAl4Mo4Sn2
 Nickel alloys, cobalt alloys and iron alloys

2.1 Pure nickel ≤ 600 N/mm2 Ni 99,6
2.2

Nickel-base alloys
≤ 1000 N/mm2 Monel 400 400,  B

2.3 ≤ 1600 N/mm2 Inconel 718 718
2.4

Cobalt-base alloys
≤ 1000 N/mm2 Udimet 605 Udimet 605

2.5 ≤ 1600 N/mm2 Haynes 25 Haynes 25
2.6 Iron-base alloys ≤ 1500 N/mm2 Incoloy 800 Incoloy 800

H

 Hard materials
1.1

High strength steels, hardened steels, hard castings

44 - 50 HRC Weldox 1100 SKT4, 1100
1.2 50 - 55 HRC Hardox 550 500
1.3 55 - 60 HRC Armox 600T SKD61, 600T
1.4 60 - 63 HRC Ferro-Titanit SKD11
1.5 63 - 66 HRC HSSE HSSE
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WF WR WR W WF W 

ø 6 - 25 mm ø 6 - 25 mm ø 6 - 25 mm ø 6 - 25 mm ø 12 - 25 mm ø 12 - 25 mm ø 12 - 25 mm ø 12 - 25 mm ø 6 - 25 mm ø 6 - 25 mm ø 12 - 25 mm ø 12 - 25 mm ø 6 - 25 mm ø 6 - 25 mm ø 12 - 25 mm ø 12 - 25 mm ø 6 - 20 mm ø 6 - 20 mm ø 6 - 20 mm ø 2 - 12 mm ø 2 - 12 mm

Z  [ ] 3 3 3 3 3 3 3 3 3 3 3 3 3 - 4 3 - 4 4 4 4 4 4 1 1  Z  [ ]

3850_Z 3850KC 3852_Z 3852KC 3854_Z 3854KC 3856_Z 3856KC 2888_Z 2888RZ 2890_Z 2890RZ 2889_Z 2889RZ 2891_Z 2891RZ 3738_Z 3740_Z 3742_Z 1909 1909R  

2881_Z 2881RZ 2883_Z 2883RZ 2882_Z 2882RZ 2884_Z 2884RZ  
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3.1 3.1

4.1 4.1

5.1 5.1

M M
1.1 1.1
2.1 2.1
3.1 3.1
4.1 4.1

K K

1.1 1.1
1.2 1.2
2.1 2.1
2.2 2.2
3.1 3.1
3.2 3.2
4.1 4.1
4.2 4.2

N N

1.1 1.1
1.2 1.2
1.3 1.3
1.4 1.4
1.5 1.5
1.6 1.6

2.1 2.1
2.2 2.2
2.3 2.3
2.4 2.4
2.5 2.5
2.6 2.6
2.7 2.7
2.8 2.8

3.1 3.1
3.2 3.2

4.1 4.1
4.2 4.2
4.3 4.3
4.4 4.4

5.1 5.1
5.2 5.2
5.3 5.3

S S

1.1 1.1
1.2 1.2
1.3 1.3

2.1 2.1
2.2 2.2
2.3 2.3
2.4 2.4
2.5 2.5
2.6 2.6

H H

1.1 1.1
1.2 1.2
1.3 1.3
1.4 1.4
1.5 1.5
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W W 

ø 0,5 - 12 mm ø 0,5 - 12 mm ø 8 - 16 mm ø 8 - 16 mm ø 3 - 12 mm ø 3 - 12 mm ø 0,5 - 12 mm ø 0,5 - 12 mm ø 8 - 16 mm ø 8 - 16 mm ø 3 - 12 mm ø 3 - 12 mm

Z  [ ] 2 2 2 2 2 2 2 2 2 2 2 2  Z  [ ]

1921 1921R 2830 2830R 1943 1943R 1942 1942R 2838 2838R 1941 1941R  
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4.2 4.2

N N

1.1 1.1
1.2 1.2
1.3 1.3
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2.1 2.1
2.2 2.2
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2.4 2.4
2.5 2.5
2.6 2.6
2.7 2.7
2.8 2.8

3.1 3.1
3.2 3.2

4.1 4.1
4.2 4.2
4.3 4.3
4.4 4.4

5.1 5.1
5.2 5.2
5.3 5.3

S S

1.1 1.1
1.2 1.2
1.3 1.3

2.1 2.1
2.2 2.2
2.3 2.3
2.4 2.4
2.5 2.5
2.6 2.6

H H

1.1 1.1
1.2 1.2
1.3 1.3
1.4 1.4
1.5 1.5



 · End Mills  · Cutting Conditions

236  237v c  =  · Cutting speed

f z  =  · Feed per tooth

 =  · very suitable

 =  · suitable

    –    
End mills type WR – long design

  · Valid for
2548 
2548K
2549 
2549K

   
Uncoated

   
GLT coated
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 [m/min]

f z 
 [mm]

v c 

 [m/min]

f z 
 [mm]

v c 

 [m/min]

f z 
 [mm]

v c 

 [m/min]

f z 
 [mm]

P

 · Steel materials

1.1

2.1

3.1

4.1

5.1

M

 Stahlwerkstoffe · Stainless steel materials
1.1
2.1
3.1
4.1

K

 · Cast materials
1.1
1.2
2.1
2.2
3.1
3.2
4.1
4.2

N

 · Non-ferrous materials
 · Aluminium alloys

1.1 210 0,009 x d1 295 0,011 x d1 300 0,009 x d1 420 0,011 x d1
1.2 300 0,008 x d1 435 0,010 x d1 430 0,008 x d1 620 0,010 x d1
1.3 270 0,007 x d1 385 0,008 x d1 385 0,007 x d1 550 0,008 x d1
1.4 190 0,008 x d1 265 0,010 x d1 270 0,008 x d1 380 0,010 x d1
1.5 200 0,007 x d1 300 0,008 x d1
1.6

 · Copper alloys
2.1 70 0,005 x d1 110 0,006 x d1 100 0,005 x d1 160 0,006 x d1
2.2 70 0,005 x d1 110 0,006 x d1 100 0,005 x d1 160 0,006 x d1
2.3 70 0,005 x d1 110 0,006 x d1 100 0,005 x d1 160 0,006 x d1
2.4 55 0,004 x d1 100 0,005 x d1 80 0,004 x d1 140 0,005 x d1
2.5 55 0,004 x d1 100 0,005 x d1 80 0,004 x d1 140 0,005 x d1
2.6 55 0,004 x d1 100 0,005 x d1 80 0,004 x d1 140 0,005 x d1
2.7 40 0,003 x d1 70 0,004 x d1 60 0,003 x d1 100 0,004 x d1
2.8

 · Magnesium alloys
3.1
3.2

 · Synthetics
4.1
4.2
4.3
4.4

 · Special materials
5.1
5.2
5.3

S

 · Special materials
 · Titanium alloys

1.1
1.2
1.3

 · Nickel alloys, cobalt alloys and iron alloys
2.1
2.2
2.3
2.4
2.5
2.6

H

 · Hard materials
1.1
1.2
1.3
1.4
1.5

�  

�  

� 
�  

� High performance tool
�  Special geometry for the 

machining of aluminium
� Centre cutting
�  Very smooth GLT coating

WR

40°

45°

3 - 5°

n
max.

≈ lA

ø 
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ø 
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l2
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≈ lA
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d 3l2

l3
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l1

ø 
d 1
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 · Coating GLT

 –  ( )
�  
�  

�  

� 

Applications – material (see page 230)
�  For wrought aluminium alloys
�  Uncoated version suitable for aluminium cast 

alloys with a silicon content of up to 7%.
�  GLT-coated version can also be used in 

 aluminium cast alloys with a silicon content  

of up to 12% as well as in copper alloys
�  Suitable for Z-axis milling

N 1.41.1-1.3 N 2.1-2.71.1-1.5

DIN 6527 –  · Long design 2548 2549 2548K 2549K
ø d 1  

h11

l 2 l 3 l 1 ø d 3 l 4 ø d 2  

h6

l A  n max. 
2)

 

 min-1

Z   
[ ]

 
with bevelled edge

3 7 14 57 2,9 20 6 21 30 000 3 2548.003 2549.003 2548K.003 2549K.003
4 8 18 57 3,8 20 6 21 30 000 3 2548.004 2549.004 2548K.004 2549K.004
5 10 19 57 4,8 20 6 21 30 000 3 2548.005 2549.005 2548K.005 2549K.005
6 13 20 57 5,8 – 6 21 30 000 3 2548.006 2549.006 2548K.006 2549K.006
8 19 25 63 7,7 – 8 27 25 000 3 2548.008 2549.008 2548K.008 2549K.008

10 22 30 72 9,5 – 10 32 20 000 3 2548.010 2549.010 2548K.010 2549K.010
12 26 35 83 11,5 – 12 38 15 000 3 2548.012 2549.012 2548K.012 2549K.012
16 32 40 92 15,5 – 16 44 12 500 3 2548.016 2549.016 2548K.016 2549K.016
20 38 50 104 19,5 – 20 54 10 000 3 2548.020 2549.020 2548K.020 2549K.020

2)    
 Maximum permissible revolution of solid carbide end mills with clamping flat according to DIN 6535 HB



 · End Mills  · Cutting Conditions

238  239v c  =  · Cutting speed

f z  =  · Feed per tooth

 =  · very suitable

 =  · suitable

    –    
End mills type WR – long design

  · Valid for
2544 
2544K
2545 
2545K

   
Uncoated

   
GLT coated
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 [m/min]

f z 
 [mm]

v c 

 [m/min]

f z 
 [mm]

v c 

 [m/min]

f z 
 [mm]

v c 

 [m/min]

f z 
 [mm]

P

 · Steel materials

1.1

2.1

3.1

4.1

5.1

M

 Stahlwerkstoffe · Stainless steel materials
1.1
2.1
3.1
4.1

K

 · Cast materials
1.1
1.2
2.1
2.2
3.1
3.2
4.1
4.2

N

 · Non-ferrous materials
 · Aluminium alloys

1.1 210 0,006 x d1 295 0,011 x d1 300 0,009 x d1 420 0,011 x d1
1.2 300 0,005 x d1 435 0,010 x d1 430 0,008 x d1 620 0,010 x d1
1.3 270 0,005 x d1 385 0,008 x d1 385 0,007 x d1 550 0,008 x d1
1.4 190 0,005 x d1 265 0,010 x d1 270 0,008 x d1 380 0,010 x d1
1.5 200 0,007 x d1 300 0,008 x d1
1.6

 · Copper alloys
2.1 70 0,005 x d1 110 0,006 x d1 100 0,005 x d1 160 0,006 x d1
2.2 70 0,005 x d1 110 0,006 x d1 100 0,005 x d1 160 0,006 x d1
2.3 70 0,005 x d1 110 0,006 x d1 100 0,005 x d1 160 0,006 x d1
2.4 55 0,004 x d1 100 0,005 x d1 80 0,004 x d1 140 0,005 x d1
2.5 55 0,004 x d1 100 0,005 x d1 80 0,004 x d1 140 0,005 x d1
2.6 55 0,004 x d1 100 0,005 x d1 80 0,004 x d1 140 0,005 x d1
2.7 40 0,003 x d1 70 0,004 x d1 60 0,003 x d1 100 0,004 x d1
2.8

 · Magnesium alloys
3.1
3.2

 · Synthetics
4.1
4.2
4.3
4.4

 · Special materials
5.1
5.2
5.3

S

 · Special materials
 · Titanium alloys

1.1
1.2
1.3

 · Nickel alloys, cobalt alloys and iron alloys
2.1
2.2
2.3
2.4
2.5
2.6

H

 · Hard materials
1.1
1.2
1.3
1.4
1.5

�  

�  

�  
� 
� 
�  

� High performance tool
�  Special geometry for the 

machining of aluminium
� Low-vibration machining
� With 2 and 3 flutes
� Centre cutting
�  Very smooth GLT coating

W

Z2 Z3

45° 38 - 40°

KB x 45°

n
max.

≈ lA

ø 
d 3l2

l3

l1

ø 
d 1
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≈ lA

ø 
d 3l2

l3
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d 1
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 · Coating GLT

 –  ( )
�  
�  

�  

� 
� 

Applications – material (see page 230)
�  For wrought aluminium alloys
�  Uncoated version suitable for aluminium cast 

alloys with a silicon content of up to 7%.
�  GLT-coated version can also be used in 

 aluminium cast alloys with a silicon content  

of up to 12% as well as in copper alloys
�  Suitable for Z-axis milling
�  Suitable for roughing and finishing

N 1.41.1-1.3 N 2.1-2.71.1-1.5

DIN 6527 –  · Long design 2544 2545 2544K 2545K
ø d 1  

h10

l 2 l 3 l 1 ø d 3 l 4 ø d 2  

h6

l A  KB n max. 
2)

 

 min-1

Z   
[ ]

 
with bevelled edge

2 6 10 57 1,9 20 6 21 0,04 30 000 2 2544.002 2545.002 2544K.002 2545K.002
2 6 10 57 1,9 20 6 21 0,04 30 000 3 2544.002003 2545.002003 2544K.002003 2545K.002003
3 7 14 57 2,9 20 6 21 0,07 30 000 2 2544.003 2545.003 2544K.003 2545K.003
3 7 14 57 2,9 20 6 21 0,07 30 000 3 2544.003003 2545.003003 2544K.003003 2545K.003003
4 8 18 57 3,8 20 6 21 0,07 30 000 2 2544.004 2545.004 2544K.004 2545K.004
4 8 18 57 3,8 20 6 21 0,07 30 000 3 2544.004003 2545.004003 2544K.004003 2545K.004003
5 10 19 57 4,8 20 6 21 0,12 30 000 2 2544.005 2545.005 2544K.005 2545K.005
5 10 19 57 4,8 20 6 21 0,12 30 000 3 2544.005003 2545.005003 2544K.005003 2545K.005003
6 13 20 57 5,8 – 6 21 0,12 30 000 3 2544.006 2545.006 2544K.006 2545K.006
8 19 25 63 7,7 – 8 27 0,12 25 000 3 2544.008 2545.008 2544K.008 2545K.008

10 22 30 72 9,5 – 10 32 0,2 20 000 3 2544.010 2545.010 2544K.010 2545K.010
12 26 35 83 11,5 – 12 38 0,2 15 000 3 2544.012 2545.012 2544K.012 2545K.012
14 28 38 83 13,5 – 14 38 0,2 12 500 3 2544.014 2545.014 2544K.014 2545K.014
16 32 40 92 15,5 – 16 44 0,2 12 500 3 2544.016 2545.016 2544K.016 2545K.016
18 36 52 100 17,5 – 18 52 0,2 10 000 3 2544.018 2545.018 2544K.018 2545K.018
20 38 50 104 19,5 – 20 54 0,3 10 000 3 2544.020 2545.020 2544K.020 2545K.020

2)    
 Maximum permissible revolution of solid carbide end mills with clamping flat according to DIN 6535 HB



 · Cutting Conditions

240  241v c  =  · Cutting speed

f z  =  · Feed per tooth

 =  · very suitable

 =  · suitable

 · End Mills with Corner Radius

    –   
End mills with corner radius type W – long design

  · Valid for
2546 
2546K
2547 
2547K

   
Uncoated

   
GLT coated
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v c 

 [m/min]

f z 
 [mm]

v c 

 [m/min]

f z 
 [mm]

v c 

 [m/min]

f z 
 [mm]

v c 

 [m/min]

f z 
 [mm]

P

 · Steel materials

1.1

2.1

3.1

4.1

5.1

M

 Stahlwerkstoffe · Stainless steel materials
1.1
2.1
3.1
4.1

K

 · Cast materials
1.1
1.2
2.1
2.2
3.1
3.2
4.1
4.2

N

 · Non-ferrous materials
 · Aluminium alloys

1.1 210 0,006 x d1 295 0,011 x d1 300 0,009 x d1 420 0,011 x d1
1.2 300 0,005 x d1 435 0,010 x d1 430 0,008 x d1 620 0,010 x d1
1.3 270 0,005 x d1 385 0,008 x d1 385 0,007 x d1 550 0,008 x d1
1.4 190 0,005 x d1 265 0,010 x d1 270 0,008 x d1 380 0,010 x d1
1.5 200 0,007 x d1 300 0,008 x d1
1.6

 · Copper alloys
2.1 70 0,005 x d1 110 0,006 x d1 100 0,005 x d1 160 0,006 x d1
2.2 70 0,005 x d1 110 0,006 x d1 100 0,005 x d1 160 0,006 x d1
2.3 70 0,005 x d1 110 0,006 x d1 100 0,005 x d1 160 0,006 x d1
2.4 55 0,004 x d1 100 0,005 x d1 80 0,004 x d1 140 0,005 x d1
2.5 55 0,004 x d1 100 0,005 x d1 80 0,004 x d1 140 0,005 x d1
2.6 55 0,004 x d1 100 0,005 x d1 80 0,004 x d1 140 0,005 x d1
2.7 40 0,003 x d1 70 0,004 x d1 60 0,003 x d1 100 0,004 x d1
2.8

 · Magnesium alloys
3.1
3.2

 · Synthetics
4.1
4.2
4.3
4.4

 · Special materials
5.1
5.2
5.3

S

 · Special materials
 · Titanium alloys

1.1
1.2
1.3

 · Nickel alloys, cobalt alloys and iron alloys
2.1
2.2
2.3
2.4
2.5
2.6

H

 · Hard materials
1.1
1.2
1.3
1.4
1.5

�  

�  

� 
�  

� 
�  

� High performance tool
�  Special geometry for the 

machining of aluminium
� Low-vibration machining
�  Several corner radii  

per cutting diameter
� Centre cutting
�  Very smooth GLT coating

W

38 - 40°

R

n
max.

l2

l3

l1

ø 
d 1

ø 
d 2

ø 
d 3

≈ lA

r

 · Coating GLT

 –  ( )
�  
�  

t
�  

� 
� 

Applications – material (see page 230)
�  For wrought aluminium alloys
�  Uncoated version suitable for aluminium cast 

alloys with a silicon content of up to 7%.
�  GLT-coated version can also be used in 

 aluminium cast alloys with a silicon content  

of up to 12% as well as in copper alloys
�  Suitable for Z-axis milling
�  Suitable for roughing and finishing

N 1.41.1-1.3 N 2.1-2.71.1-1.5

DIN 6527 –  · Long design 2546 2547 2546K 2547K
ø d 1  

h10

r   
±0,02

l 2 l 3 l 1 ø d 3 ø d 2  

h6

l A  n max. 
2)

 

 min-1

Z   
[ ]

 
with corner radius

6 0,5 13 20 57 5,8 6 21 30 000 3 2546.006005 2547.006005 2546K.006005 2547K.006005
6 1 13 20 57 5,8 6 21 30 000 3 2546.006010 2547.006010 2546K.006010 2547K.006010
8 1 19 25 63 7,7 8 27 25 000 3 2546.008010 2547.008010 2546K.008010 2547K.008010
8 1,5 19 25 63 7,7 8 27 25 000 3 2546.008015 2547.008015 2546K.008015 2547K.008015
8 2 19 25 63 7,7 8 27 25 000 3 2546.008020 2547.008020 2546K.008020 2547K.008020

10 1 22 30 72 9,5 10 32 20 000 3 2546.010010 2547.010010 2546K.010010 2547K.010010
10 1,5 22 30 72 9,5 10 32 20 000 3 2546.010015 2547.010015 2546K.010015 2547K.010015
10 2 22 30 72 9,5 10 32 20 000 3 2546.010020 2547.010020 2546K.010020 2547K.010020
12 1 26 35 83 11,5 12 38 15 000 3 2546.012010 2547.012010 2546K.012010 2547K.012010
12 1,5 26 35 83 11,5 12 38 15 000 3 2546.012015 2547.012015 2546K.012015 2547K.012015
12 2 26 35 83 11,5 12 38 15 000 3 2546.012020 2547.012020 2546K.012020 2547K.012020
12 2,5 26 35 83 11,5 12 38 15 000 3 2546.012025 2547.012025 2546K.012025 2547K.012025
12 3 26 35 83 11,5 12 38 15 000 3 2546.012030 2547.012030 2546K.012030 2547K.012030
12 4 26 35 83 11,5 12 38 15 000 3 2546.012040 2547.012040 2546K.012040 2547K.012040
16 1 32 40 92 15,5 16 44 12 500 3 2546.016010 2547.016010 2546K.016010 2547K.016010
16 1,5 32 40 92 15,5 16 44 12 500 3 2546.016015 2547.016015 2546K.016015 2547K.016015
16 2 32 40 92 15,5 16 44 12 500 3 2546.016020 2547.016020 2546K.016020 2547K.016020
16 2,5 32 40 92 15,5 16 44 12 500 3 2546.016025 2547.016025 2546K.016025 2547K.016025
16 3 32 40 92 15,5 16 44 12 500 3 2546.016030 2547.016030 2546K.016030 2547K.016030
16 4 32 40 92 15,5 16 44 12 500 3 2546.016040 2547.016040 2546K.016040 2547K.016040
20 1 38 50 104 19,5 20 54 10 000 3 2546.020010 2547.020010 2546K.020010 2547K.020010
20 1,5 38 50 104 19,5 20 54 10 000 3 2546.020015 2547.020015 2546K.020015 2547K.020015
20 2 38 50 104 19,5 20 54 10 000 3 2546.020020 2547.020020 2546K.020020 2547K.020020
20 2,5 38 50 104 19,5 20 54 10 000 3 2546.020025 2547.020025 2546K.020025 2547K.020025
20 3 38 50 104 19,5 20 54 10 000 3 2546.020030 2547.020030 2546K.020030 2547K.020030
20 4 38 50 104 19,5 20 54 10 000 3 2546.020040 2547.020040 2546K.020040 2547K.020040

2)    
 Maximum permissible revolution of solid carbide end mills with clamping flat according to DIN 6535 HB



 · End Mills  · Cutting Conditions

242  243v c  =  · Cutting speed

f z  =  · Feed per tooth

 =  · very suitable

 =  · suitable

    –    
End mills type W – extra long design

  · Valid for
3846_Z
3846KC

   
Uncoated

   
GLT coated

aeee = d1

a p
 =

 d
1

a p

ae

ø d1

a p

ae

ø d1

aeee = 0,4 x d1

a p
 =

 d
1

aeee = d1

a p
 =

 d
1

a p

ae

ø d1

a p

ae

ø d1

aeee = 0,4 x d1

a p
 =

 d
1

v c 

 [m/min]

f z 
 [mm]

v c 

 [m/min]

f z 
 [mm]

v c 

 [m/min]

f z 
 [mm]

v c 

 [m/min]

f z 
 [mm]

P

 · Steel materials

1.1

2.1

3.1

4.1

5.1

M

 Stahlwerkstoffe · Stainless steel materials
1.1
2.1
3.1
4.1

K

 · Cast materials
1.1
1.2
2.1
2.2
3.1
3.2
4.1
4.2

N

 · Non-ferrous materials
 · Aluminium alloys

1.1 210 0,006 x d1 300 0,011 x d1 300 0,009 x d1 420 0,011 x d1
1.2 300 0,005 x d1 430 0,010 x d1 430 0,008 x d1 620 0,010 x d1
1.3 270 0,005 x d1 385 0,008 x d1 385 0,007 x d1 550 0,008 x d1
1.4 190 0,005 x d1 265 0,010 x d1 270 0,008 x d1 380 0,010 x d1
1.5 200 0,007 x d1 300 0,008 x d1
1.6

 · Copper alloys
2.1 100 0,005 x d1 160 0,006 x d1
2.2 100 0,005 x d1 160 0,006 x d1
2.3 100 0,005 x d1 160 0,006 x d1
2.4 80 0,004 x d1 140 0,005 x d1
2.5 80 0,004 x d1 140 0,005 x d1
2.6 80 0,004 x d1 140 0,005 x d1
2.7 60 0,003 x d1 100 0,004 x d1
2.8

 · Magnesium alloys
3.1
3.2

 · Synthetics
4.1
4.2
4.3
4.4

 · Special materials
5.1
5.2
5.3

S

 · Special materials
 · Titanium alloys

1.1
1.2
1.3

 · Nickel alloys, cobalt alloys and iron alloys
2.1
2.2
2.3
2.4
2.5
2.6

H

 · Hard materials
1.1
1.2
1.3
1.4
1.5

�  

�  

� 
�  
�  

)

� High performance tool
�  Special geometry for the 

machining of aluminium
� Low-vibration machining
�  Very smooth GLT coating
�  Internal coolant supply,  

axial exit (ICA)

W

38 - 40°

KB x 45°

ø 
d 3

l2

l3

l1

ø 
d 1

ø 
d 2

 · Coating GLT

 –  ( )
�  
�  

�  

� 
� 

Applications – material (see page 230)
�  For wrought aluminium alloys
�  Uncoated version suitable for aluminium cast 

alloys with a silicon content of up to 7%.
�  GLT-coated version can also be used in 

 aluminium cast alloys with a silicon content  

of up to 12% as well as in copper alloys
�  Suitable for Z-axis milling
�  Suitable for roughing and finishing

N 1.41.1-1.3 N 2.1-2.71.1-1.5

 · Extra long design 3846_Z 3846KC
ø d 1  

h10

l 2 l 3 l 1 ø d 3 ø d 2  

h6

KB Z   
[ ]

 
with bevelled edge

 6 13 26 62 5,8  6 0,12 3 3846_Z.006 3846KC.006
 8 19 32 68 7,7  8 0,12 3 3846_Z.008 3846KC.008
10 22 40 80 9,5 10 0,2 3 3846_Z.010 3846KC.010
12 26 48 93 11,5 12 0,2 3 3846_Z.012 3846KC.012
14 28 54 99 13,5 14 0,2 3 3846_Z.014 3846KC.014
16 32 60 108 15,5 16 0,2 3 3846_Z.016 3846KC.016
18 36 70 118 17,5 18 0,2 3 3846_Z.018 3846KC.018
20 38 76 126 19,5 20 0,3 3 3846_Z.020 3846KC.020

   

Transition radius

  

Transition radius from the peripheral cutting edge to the neck.  

Axial infeeds produce stepless surfaces.



 · End Mills  · Cutting Conditions

244  245v c  =  · Cutting speed

f z  =  · Feed per tooth

 =  · very suitable

 =  · suitable

    –    
End mills type W – extra long design

  · Valid for

l 3  = 6 x d 1
3848_Z
3848KC

   
Uncoated

   
GLT coated

a p

ae

aeee = d1

a p
 =

 0
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 x
 d

1

ø d1 a p
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aeee = 0,4 x d1

a p
 =

 d
1

a p
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aeee = d1
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 =

 0
,5

 x
 d

1

ø d1 a p

ae

ø d1

aeee = 0,4 x d1

a p
 =

 d
1

v c 

 [m/min]

f z 
 [mm]

v c 

 [m/min]

f z 
 [mm]

v c 

 [m/min]

f z 
 [mm]

v c 

 [m/min]

f z 
 [mm]

P

 · Steel materials

1.1

2.1

3.1

4.1

5.1

M

 Stahlwerkstoffe · Stainless steel materials
1.1
2.1
3.1
4.1

K

 · Cast materials
1.1
1.2
2.1
2.2
3.1
3.2
4.1
4.2

N

 · Non-ferrous materials
 · Aluminium alloys

1.1 210 0,006 x d1 300 0,011 x d1 150 0,009 x d1 260 0,011 x d1
1.2 300 0,005 x d1 430 0,010 x d1 150 0,008 x d1 260 0,010 x d1
1.3 270 0,005 x d1 385 0,008 x d1 150 0,007 x d1 260 0,008 x d1
1.4 190 0,005 x d1 265 0,010 x d1 130 0,008 x d1 240 0,010 x d1
1.5 130 0,007 x d1 230 0,008 x d1
1.6

 · Copper alloys
2.1 100 0,005 x d1 160 0,006 x d1
2.2 100 0,005 x d1 160 0,006 x d1
2.3 100 0,005 x d1 160 0,006 x d1
2.4 80 0,004 x d1 140 0,005 x d1
2.5 80 0,004 x d1 140 0,005 x d1
2.6 80 0,004 x d1 140 0,005 x d1
2.7 60 0,003 x d1 100 0,004 x d1
2.8

 · Magnesium alloys
3.1
3.2

 · Synthetics
4.1
4.2
4.3
4.4

 · Special materials
5.1
5.2
5.3

S

 · Special materials
 · Titanium alloys

1.1
1.2
1.3

 · Nickel alloys, cobalt alloys and iron alloys
2.1
2.2
2.3
2.4
2.5
2.6

H

 · Hard materials
1.1
1.2
1.3
1.4
1.5

�  

�  

� 
�  
�  

� High performance tool
�  Special geometry for the 

machining of aluminium
� Low-vibration machining
�  Very smooth GLT coating
�  Internal coolant supply,  

axial exit (ICA)

W

38 - 40°

6 x d1

KB x 45°

ø 
d 3

l2

l3

l1

ø 
d 1

ø 
d 2

ø 
d 3

l2

l3

l4

ø 
d 1

ø 
d 2

l1

 · Coating GLT

 –  ( )
�  
�  

�  

� 
� 

Applications – material (see page 230)
�  For wrought aluminium alloys
�  Uncoated version suitable for aluminium cast 

alloys with a silicon content of up to 7%.
�  GLT-coated version can also be used in 

 aluminium cast alloys with a silicon content  

of up to 12% as well as in copper alloys
�  Suitable for Z-axis milling
�  Suitable for roughing and finishing

N 1.41.1-1.3 N 2.1-2.71.1-1.5

l3 = 6 x d1 –  · Extra long design 3848_Z 3848KC
ø d 1  

h10

l 2 l 3 l 1 ø d 3 l 4 ø d 2  

h6

KB Z   
[ ]

 
with bevelled edge

3 8 18 62 2,8 25  6 0,07 2 3848_Z.003 3848KC.003
3 8 18 62 2,8 25 6 0,07 3 3848_Z.003003 3848KC.003003
4 11 24 62 3,8 25  6 0,07 2 3848_Z.004 3848KC.004
4 11 24 62 3,8 25  6 0,07 3 3848_Z.004003 3848KC.004003
5 13 30 68 4,8 31  6 0,12 2 3848_Z.005 3848KC.005
5 13 30 68 4,8 31  6 0,12 3 3848_Z.005003 3848KC.005003
6 13 36 74 5,8 –  6 0,12 3 3848_Z.006 3848KC.006
8 19 48 86 7,7 –  8 0,12 3 3848_Z.008 3848KC.008

10 22 60 102 9,5 – 10 0,2 3 3848_Z.010 3848KC.010
12 26 72 119 11,5 – 12 0,2 3 3848_Z.012 3848KC.012
14 28 84 131 13,5 – 14 0,2 3 3848_Z.014 3848KC.014
16 32 96 146 15,5 – 16 0,2 3 3848_Z.016 3848KC.016
18 36 108 158 17,5 – 18 0,2 3 3848_Z.018 3848KC.018
20 38 120 172 19,5 – 20 0,3 3 3848_Z.020 3848KC.020

   

Transition radius

  

Transition radius from the peripheral cutting edge to the neck.  

Axial infeeds produce stepless surfaces.



 · Cutting Conditions

246  247v c  =  · Cutting speed

f z  =  · Feed per tooth

 =  · very suitable

 =  · suitable

    –   
End mills type WF – long and extra long design

  · Valid for
3850_Z
3850KC
3852_Z
3852KC

   
Uncoated

   
GLT coated

a p
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 d
1
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1
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1

ø d1
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 =
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1

v c 

 [m/min]

f z 
 [mm]

v c 

 [m/min]

f z 
 [mm]

v c 

 [m/min]

f z 
 [mm]

v c 

 [m/min]

f z 
 [mm]

P

 · Steel materials

1.1

2.1

3.1

4.1

5.1

M

 Stahlwerkstoffe · Stainless steel materials
1.1
2.1
3.1
4.1

K

 · Cast materials
1.1
1.2
2.1
2.2
3.1
3.2
4.1
4.2

N

 · Non-ferrous materials
 · Aluminium alloys

1.1 295 0,009 x d1 440 0,011 x d1 420 0,009 x d1 630 0,011 x d1
1.2 435 0,008 x d1 650 0,010 x d1 620 0,008 x d1 930 0,010 x d1
1.3 385 0,007 x d1 580 0,008 x d1 550 0,007 x d1 830 0,008 x d1
1.4 265 0,008 x d1 400 0,010 x d1 380 0,008 x d1 570 0,010 x d1
1.5 300 0,007 x d1 490 0,008 x d1
1.6

 · Copper alloys
2.1 120 0,005 x d1 180 0,006 x d1
2.2 120 0,005 x d1 180 0,006 x d1
2.3 120 0,005 x d1 180 0,006 x d1
2.4 110 0,004 x d1 170 0,005 x d1
2.5 110 0,004 x d1 170 0,005 x d1
2.6 110 0,004 x d1 170 0,005 x d1
2.7  70 0,003 x d1 110 0,004 x d1
2.8

 · Magnesium alloys
3.1
3.2

 · Synthetics
4.1
4.2
4.3
4.4

 · Special materials
5.1
5.2
5.3

S

 · Special materials
 · Titanium alloys

1.1
1.2
1.3

 · Nickel alloys, cobalt alloys and iron alloys
2.1
2.2
2.3
2.4
2.5
2.6

H

 · Hard materials
1.1
1.2
1.3
1.4
1.5

1)    
 Shank length 50 mm

�  

�  

� 
� 
�  

� High performance tool
�  Newly developed geometry  

for volume machining and 

 finishing of aluminium
� Low-vibration machining
�  Very smooth GLT coating
�  Internal coolant supply,  

radial and axial exit (ICRA)

WF

40°

KB x 45°

3 - 5°

ø 
d 3

l2

l3

l1

ø 
d 1

ø 
d 2

 · Coating GLT

 –  ( )
� 
�  

�  

Applications – material (see page 230)
� For wrought aluminium alloys
�  Uncoated version suitable for aluminium cast 

alloys with a silicon content of up to 7%.
�  GLT-coated version can also be used in 

 aluminium cast alloys with a silicon content  

of up to 12% as well as in copper alloys

N 1.41.1-1.3 N 2.1-2.71.1-1.5

 · Long design 3850_Z 3850KC
ø d 1  

h10

l 2 l 3 l 1 ø d 3 ø d 2  

h5

KB Z   
[ ]

 
with bevelled edge

 6 8 20 57 5,6  6 0,12 3 3850_Z.006 3850KC.006
 8 10 25 63 7,6  8 0,12 3 3850_Z.008 3850KC.008
10 13 30 72 9,5  10 0,2 3 3850_Z.010 3850KC.010
12 15 35 83 11,4  12 0,2 3 3850_Z.012 3850KC.012
16 20 46 96 15,2  16 0,2 3 3850_Z.016 3850KC.016
20 25 58 110 19  20 0,3 3 3850_Z.020 3850KC.020
25 30 73 125 24  25 1) 0,3 3 3850_Z.025 3850KC.025

 · Extra long design 3852_Z 3852KC
ø d 1  

h10

l 2 l 3 l 1 ø d 3 ø d 2  

h5

KB Z   
[ ]

 
with bevelled edge

 6 8 26 63 5,6  6 0,12 3 3852_Z.006 3852KC.006
 8 10 33 71 7,6  8 0,12 3 3852_Z.008 3852KC.008
10 13 40 82 9,5  10 0,2 3 3852_Z.010 3852KC.010
12 15 47 95 11,4  12 0,2 3 3852_Z.012 3852KC.012
16 20 62 112 15,2  16 0,2 3 3852_Z.016 3852KC.016
20 25 78 130 19  20 0,3 3 3852_Z.020 3852KC.020
25 30 98 150 24  25 1) 0,3 3 3852_Z.025 3852KC.025

 · End Mills



 · Cutting Conditions

248  249v c  =  · Cutting speed

f z  =  · Feed per tooth

 =  · very suitable

 =  · suitable

    –  
End mills with corner radius type WF – long and extra long design

  · Valid for
3854_Z
3854KC
3856_Z
3856KC

   
Uncoated

   
GLT coated

a p

ae

aeee = d1

a p
 =

 d
1

ø d1

a p

ae

ø d1

aeee = 0,4 x d1

a p
 =

 1
,5

 x
 d

1

a p

ae

aeee = d1

a p
 =

 d
1

ø d1

a p

ae

ø d1

aeee = 0,4 x d1

a p
 =

 1
,5

 x
 d

1

v c 

 [m/min]

f z 
 [mm]

v c 

 [m/min]

f z 
 [mm]

v c 

 [m/min]

f z 
 [mm]

v c 

 [m/min]

f z 
 [mm]

P

 · Steel materials

1.1

2.1

3.1

4.1

5.1

M

 Stahlwerkstoffe · Stainless steel materials
1.1
2.1
3.1
4.1

K

 · Cast materials
1.1
1.2
2.1
2.2
3.1
3.2
4.1
4.2

N

 · Non-ferrous materials
 · Aluminium alloys

1.1 295 0,009 x d1 440 0,011 x d1 420 0,009 x d1 630 0,011 x d1
1.2 435 0,008 x d1 650 0,010 x d1 620 0,008 x d1 930 0,010 x d1
1.3 385 0,007 x d1 580 0,008 x d1 550 0,007 x d1 830 0,008 x d1
1.4 265 0,008 x d1 400 0,010 x d1 380 0,008 x d1 570 0,010 x d1
1.5 300 0,007 x d1 490 0,008 x d1
1.6

 · Copper alloys
2.1 120 0,005 x d1 180 0,006 x d1
2.2 120 0,005 x d1 180 0,006 x d1
2.3 120 0,005 x d1 180 0,006 x d1
2.4 110 0,004 x d1 170 0,005 x d1
2.5 110 0,004 x d1 170 0,005 x d1
2.6 110 0,004 x d1 170 0,005 x d1
2.7  70 0,003 x d1 110 0,004 x d1
2.8

 · Magnesium alloys
3.1
3.2

 · Synthetics
4.1
4.2
4.3
4.4

 · Special materials
5.1
5.2
5.3

S

 · Special materials
 · Titanium alloys

1.1
1.2
1.3

 · Nickel alloys, cobalt alloys and iron alloys
2.1
2.2
2.3
2.4
2.5
2.6

H

 · Hard materials
1.1
1.2
1.3
1.4
1.5

  
 Other corner radii available on request

�  

�  

� 
�  
�  

�  

� High performance tool
�  Newly developed geometry  

for volume machining and 

 finishing of aluminium
� Low-vibration machining
�  Very smooth GLT coating
�  Several corner radii  

per cutting diameter
�  Internal coolant supply,  

radial and axial exit (ICRA)

WF

40°

R

3 - 5°

ø 
d 3

l2

r

l3
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 · Coating GLT

 –  ( )
� 
�  

�  

Applications – material (see page 230)
� For wrought aluminium alloys
�  Uncoated version suitable for aluminium cast 

alloys with a silicon content of up to 7%.
�  GLT-coated version can also be used in 

 aluminium cast alloys with a silicon content  

of up to 12% as well as in copper alloys

N 1.41.1-1.3 N 2.1-2.71.1-1.5

 · Long design 3854_Z 3854KC
ø d 1  

h10

r l 2 l 3 l 1 ø d 3 ø d 2  

h5

Z   
[ ]

 
with corner radius

12 2 15 35 83 11,4  12 3 3854_Z.012020 3854KC.012020
12 2,5 15 35 83 11,4  12 3 3854_Z.012025 3854KC.012025
12 3 15 35 83 11,4  12 3 3854_Z.012030 3854KC.012030
12 4 15 35 83 11,4  12 3 3854_Z.012040 3854KC.012040
16 2 20 46 96 15,2  16 3 3854_Z.016020 3854KC.016020
16 2,5 20 46 96 15,2  16 3 3854_Z.016025 3854KC.016025
16 3 20 46 96 15,2  16 3 3854_Z.016030 3854KC.016030
16 4 20 46 96 15,2  16 3 3854_Z.016040 3854KC.016040
20 2 25 58 110 19  20 3 3854_Z.020020 3854KC.020020
20 2,5 25 58 110 19  20 3 3854_Z.020025 3854KC.020025
20 3 25 58 110 19  20 3 3854_Z.020030 3854KC.020030
20 4 25 58 110 19  20 3 3854_Z.020040 3854KC.020040
25 2 30 73 125 24  25 1) 3 3854_Z.025020 3854KC.025020
25 2,5 30 73 125 24  25 1) 3 3854_Z.025025 3854KC.025025
25 3 30 73 125 24  25 1) 3 3854_Z.025030 3854KC.025030
25 4 30 73 125 24  25 1) 3 3854_Z.025040 3854KC.025040

 · Extra long design 3856_Z 3856KC
ø d 1  

h10

r l 2 l 3 l 1 ø d 3 ø d 2  

h6

Z   
[ ]

 
with corner radius

12 2 15 47 95 11,4  12 3 3856_Z.012020 3856KC.012020
12 2,5 15 47 95 11,4  12 3 3856_Z.012025 3856KC.012025
12 3 15 47 95 11,4  12 3 3856_Z.012030 3856KC.012030
12 4 15 47 95 11,4  12 3 3856_Z.012040 3856KC.012040
16 2 20 62 112 15,2  16 3 3856_Z.016020 3856KC.016020
16 2,5 20 62 112 15,2  16 3 3856_Z.016025 3856KC.016025
16 3 20 62 112 15,2  16 3 3856_Z.016030 3856KC.016030
16 4 20 62 112 15,2  16 3 3856_Z.016040 3856KC.016040
20 2 25 78 130 19  20 3 3856_Z.020020 3856KC.020020
20 2,5 25 78 130 19  20 3 3856_Z.020025 3856KC.020025
20 3 25 78 130 19  20 3 3856_Z.020030 3856KC.020030
20 4 25 78 130 19  20 3 3856_Z.020040 3856KC.020040
25 2 30 98 150 24  25 1) 3 3856_Z.025020 3856KC.025020
25 2,5 30 98 150 24  25 1) 3 3856_Z.025025 3856KC.025025
25 3 30 98 150 24  25 1) 3 3856_Z.025030 3856KC.025030
25 4 30 98 150 24  25 1) 3 3856_Z.025040 3856KC.025040

 · End Mills with Corner Radius

1)    
 Shank length 50 mm



 · Cutting Conditions

250  251v c  =  · Cutting speed

f z  =  · Feed per tooth

 =  · very suitable

 =  · suitable

    –    
End mills type WR – long design

  · Valid for
2881_Z
2881RZ
2888_Z
2888RZ

   
Uncoated

   
CRN coated

a p

ae

aeee = d1

a p
 =

 d
1

ø d1

a p

ae

ø d1

aeee = 0,4 x d1

a p
 =

 d
1

a p

ae

aeee = d1

a p
 =

 d
1

ø d1

a p

ae

ø d1

aeee = 0,4 x d1

a p
 =

 d
1

v c 

 [m/min]

f z 
 [mm]

v c 

 [m/min]

f z 
 [mm]

v c 

 [m/min]

f z 
 [mm]

v c 

 [m/min]

f z 
 [mm]

P

 · Steel materials

1.1

2.1

3.1

4.1

5.1

M

 Stahlwerkstoffe · Stainless steel materials
1.1
2.1
3.1
4.1

K

 · Cast materials
1.1
1.2
2.1
2.2
3.1
3.2
4.1
4.2

N

 · Non-ferrous materials
 · Aluminium alloys

1.1 295 0,009 x d1 440 0,011 x d1 420 0,009 x d1 630 0,011 x d1
1.2 435 0,008 x d1 650 0,010 x d1 620 0,008 x d1 930 0,010 x d1
1.3 385 0,007 x d1 580 0,008 x d1 550 0,007 x d1 830 0,008 x d1
1.4 265 0,008 x d1 400 0,010 x d1 380 0,008 x d1 570 0,010 x d1
1.5
1.6

 · Copper alloys
2.1 120 0,005 x d1 180 0,006 x d1
2.2 120 0,005 x d1 180 0,006 x d1
2.3 120 0,005 x d1 180 0,006 x d1
2.4 110 0,004 x d1 170 0,005 x d1
2.5 110 0,004 x d1 170 0,005 x d1
2.6 110 0,004 x d1 170 0,005 x d1
2.7 70 0,003 x d1 110 0,004 x d1
2.8

 · Magnesium alloys
3.1
3.2

 · Synthetics
4.1
4.2
4.3
4.4

 · Special materials
5.1
5.2
5.3

S

 · Special materials
 · Titanium alloys

1.1
1.2
1.3

 · Nickel alloys, cobalt alloys and iron alloys
2.1
2.2
2.3
2.4
2.5
2.6

H

 · Hard materials
1.1
1.2
1.3
1.4
1.5

1)   
 Shank length 50 mm

2)    
 Maximum permissible revolution of solid carbide end mills with clamping flat according to DIN 6535 HB

3)   
 Internal coolant supply, axial exit (ICA)

�  

�  

�

�  
�  

� High performance tool
�  Special geometry for  

high-volume machining  

of aluminium
� Low-vibration machining
�  Very smooth CRN coating
�  Internal coolant supply,  

radial and axial exit (ICRA)

WR

40°

45°

3 - 5°

n
max.

≈ lA

ø 
d 3

l2

l3

l1

ø 
d 1

ø 
d 2

 · Coating CRN

 –  ( )
� 
�  

�  

Applications – material (see page 230)
� For wrought aluminium alloys
�  For aluminium alloys with  

a silicon content of up to 7%
�  With CRN coating also for copper alloys

N 1.41.1-1.3 N 2.1-2.71.1-1.4

 · Long design 2888_Z 2881_Z 2888RZ 2881RZ
ø d 1  

h11

l 2 l 3 l 1 ø d 3 ø d 2  

h5

l A  n max. 
2)

 

 min-1

Z   
[ ]

 
with bevelled edge

 6 3) 8 20 57 5,6  6 21 30 000 3 2888_Z.006 2881_Z.006 2888RZ.006 2881RZ.006
 8 10 25 63 7,6  8 27 25 000 3 2888_Z.008 2881_Z.008 2888RZ.008 2881RZ.008
 10 13 30 72 9,5  10 32 20 000 3 2888_Z.010 2881_Z.010 2888RZ.010 2881RZ.010
 12 15 35 83 11,4  12 38 15 000 3 2888_Z.012 2881_Z.012 2888RZ.012 2881RZ.012
 16 20 46 96 15,2  16 48 12 500 3 2888_Z.016 2881_Z.016 2888RZ.016 2881RZ.016
 20 25 58 110 19  20 60 10 000 3 2888_Z.020 2881_Z.020 2888RZ.020 2881RZ.020
 25 30 73 125 24  25 1) 75  8 000 3 2888_Z.025 2881_Z.025 2888RZ.025 2881RZ.025

Schaftfräser · End Mills

Alu-Cut end mills made of HSSE-PM for roughing  

and finishing are available in our web shop



 · Cutting Conditions

252  253v c  =  · Cutting speed

f z  =  · Feed per tooth

 =  · very suitable

 =  · suitable

    –   
End mills with corner radius type WR – long design

  · Valid for
2883_Z
2883RZ
2890_Z
2890RZ

   
Uncoated

   
CRN coated

a p

ae

aeee = d1

a p
 =

 d
1

ø d1

a p

ae

ø d1

aeee = 0,4 x d1

a p
 =

 d
1

a p

ae

aeee = d1

a p
 =

 d
1

ø d1

a p

ae

ø d1

aeee = 0,4 x d1

a p
 =

 d
1

v c 

 [m/min]

f z 
 [mm]

v c 

 [m/min]

f z 
 [mm]

v c 

 [m/min]

f z 
 [mm]

v c 

 [m/min]

f z 
 [mm]

P

 · Steel materials

1.1

2.1

3.1

4.1

5.1

M

 Stahlwerkstoffe · Stainless steel materials
1.1
2.1
3.1
4.1

K

 · Cast materials
1.1
1.2
2.1
2.2
3.1
3.2
4.1
4.2

N

 · Non-ferrous materials
 · Aluminium alloys

1.1 295 0,009 x d1 440 0,011 x d1 420 0,009 x d1 630 0,011 x d1
1.2 435 0,008 x d1 650 0,010 x d1 620 0,008 x d1 930 0,010 x d1
1.3 385 0,007 x d1 580 0,008 x d1 550 0,007 x d1 830 0,008 x d1
1.4 265 0,008 x d1 400 0,010 x d1 380 0,008 x d1 570 0,010 x d1
1.5
1.6

 · Copper alloys
2.1 120 0,005 x d1 180 0,006 x d1
2.2 120 0,005 x d1 180 0,006 x d1
2.3 120 0,005 x d1 180 0,006 x d1
2.4 110 0,004 x d1 170 0,005 x d1
2.5 110 0,004 x d1 170 0,005 x d1
2.6 110 0,004 x d1 170 0,005 x d1
2.7 70 0,003 x d1 110 0,004 x d1
2.8

 · Magnesium alloys
3.1
3.2

 · Synthetics
4.1
4.2
4.3
4.4

 · Special materials
5.1
5.2
5.3

S

 · Special materials
 · Titanium alloys

1.1
1.2
1.3

 · Nickel alloys, cobalt alloys and iron alloys
2.1
2.2
2.3
2.4
2.5
2.6

H

 · Hard materials
1.1
1.2
1.3
1.4
1.5

  
 Other corner radii available on request

 · End Mills with Corner Radius

�  

�  

� 
� 
�  

�  

� High performance tool
�  Special geometry for  

high-volume machining  

of aluminium
� Low-vibration machining
�  Very smooth CRN coating
�  Several corner radii  

per cutting diameter
�  Internal coolant supply,  

radial and axial exit (ICRA)

WR

40°

R

3 - 5°

n
max.

≈ lA

ø 
d 3

l2

l3

l1

ø 
d 1

ø 
d 2

r

 · Coating CRN

 –  ( )
� 
�  

�  

Applications – material (see page 230)
� For wrought aluminium alloys
�  For aluminium alloys with  

a silicon content of up to 7%
�  With CRN coating also for copper alloys

N 1.41.1-1.3 N 2.1-2.71.1-1.4

 · Long design 2890_Z 2883_Z 2890RZ 2883RZ
ø d 1  

h11

r l 2 l 3 l 1 ø d 3 ø d 2  

h5

l A  n max. 
2)

 

 min-1

Z   
[ ]

 
with corner radius

12 2 15 35 83 11,4  12 38 15 000 3 2890_Z.012020 2883_Z.012020 2890RZ.012020 2883RZ.012020
12 2,5 15 35 83 11,4  12 38 15 000 3 2890_Z.012025 2883_Z.012025 2890RZ.012025 2883RZ.012025
12 3 15 35 83 11,4  12 38 15 000 3 2890_Z.012030 2883_Z.012030 2890RZ.012030 2883RZ.012030
12 4 15 35 83 11,4  12 38 15 000 3 2890_Z.012040 2883_Z.012040 2890RZ.012040 2883RZ.012040
16 2 20 46 96 15,2  16 48 12 500 3 2890_Z.016020 2883_Z.016020 2890RZ.016020 2883RZ.016020
16 2,5 20 46 96 15,2  16 48 12 500 3 2890_Z.016025 2883_Z.016025 2890RZ.016025 2883RZ.016025
16 3 20 46 96 15,2  16 48 12 500 3 2890_Z.016030 2883_Z.016030 2890RZ.016030 2883RZ.016030
16 4 20 46 96 15,2  16 48 12 500 3 2890_Z.016040 2883_Z.016040 2890RZ.016040 2883RZ.016040
20 2 25 58 110 19  20 60 10 000 3 2890_Z.020020 2883_Z.020020 2890RZ.020020 2883RZ.020020
20 2,5 25 58 110 19  20 60 10 000 3 2890_Z.020025 2883_Z.020025 2890RZ.020025 2883RZ.020025
20 3 25 58 110 19  20 60 10 000 3 2890_Z.020030 2883_Z.020030 2890RZ.020030 2883RZ.020030
20 4 25 58 110 19  20 60 10 000 3 2890_Z.020040 2883_Z.020040 2890RZ.020040 2883RZ.020040
25 2 30 73 125 24  25 1) 75  8 000 3 2890_Z.025020 2883_Z.025020 2890RZ.025020 2883RZ.025020
25 2,5 30 73 125 24  25 1) 75  8 000 3 2890_Z.025025 2883_Z.025025 2890RZ.025025 2883RZ.025025
25 3 30 73 125 24  25 1) 75  8 000 3 2890_Z.025030 2883_Z.025030 2890RZ.025030 2883RZ.025030
25 4 30 73 125 24  25 1) 75  8 000 3 2890_Z.025040 2883_Z.025040 2890RZ.025040 2883RZ.025040

1)    
 Shank length 50 mm

2)    
 Maximum permissible revolution of solid carbide end mills with clamping flat according to DIN 6535 HB



 · End Mills  · Cutting Conditions

254  255v c  =  · Cutting speed

f z  =  · Feed per tooth

 =  · very suitable

 =  · suitable

    –    
End mills type W – long design

  · Valid for
2882_Z
2882RZ
2889_Z
2889RZ

   
Uncoated

   
CRN coated

a p

ae

aeee = d1

a p
 =

 d
1

ø d1

a p

ae

ø d1

aeee = 0,4 x d1

a p
 =

 d
1

a p

ae

aeee = d1

a p
 =

 d
1

ø d1

a p

ae

ø d1

aeee = 0,4 x d1

a p
 =

 d
1

v c 

 [m/min]

f z 
 [mm]

v c 

 [m/min]

f z 
 [mm]

v c 

 [m/min]

f z 
 [mm]

v c 

 [m/min]

f z 
 [mm]

P

 · Steel materials

1.1

2.1

3.1

4.1

5.1

M

 Stahlwerkstoffe · Stainless steel materials
1.1
2.1
3.1
4.1

K

 · Cast materials
1.1
1.2
2.1
2.2
3.1
3.2
4.1
4.2

N

 · Non-ferrous materials
 · Aluminium alloys

1.1 295 0,008 x d1 530 0,011 x d1 420 0,008 x d1 760 0,011 x d1
1.2 435 0,007 x d1 785 0,010 x d1 620 0,007 x d1 1120 0,010 x d1
1.3 385 0,006 x d1 695 0,008 x d1 550 0,006 x d1 990 0,008 x d1
1.4 265 0,007 x d1 475 0,010 x d1 380 0,007 x d1 680 0,010 x d1
1.5
1.6

 · Copper alloys
2.1 120 0,005 x d1 220 0,006 x d1
2.2 120 0,005 x d1 220 0,006 x d1
2.3 120 0,005 x d1 220 0,006 x d1
2.4 110 0,004 x d1 200 0,005 x d1
2.5 110 0,004 x d1 200 0,005 x d1
2.6 110 0,004 x d1 200 0,005 x d1
2.7 70 0,003 x d1 130 0,004 x d1
2.8

 · Magnesium alloys
3.1
3.2

 · Synthetics
4.1
4.2
4.3
4.4

 · Special materials
5.1
5.2
5.3

S

 · Special materials
 · Titanium alloys

1.1
1.2
1.3

 · Nickel alloys, cobalt alloys and iron alloys
2.1
2.2
2.3
2.4
2.5
2.6

H

 · Hard materials
1.1
1.2
1.3
1.4
1.5

�  

�  

� 
�  
�  

� High performance tool
�  Special geometry for  

high-volume machining  

of aluminium
� Low-vibration machining
�  Very smooth CRN coating
�  Internal coolant supply,  

radial and axial exit (ICRA)

W

40°

KB x 45°

3 - 5°

n
max.

≈ lA

ø 
d 3

l2

l3

l1

ø 
d 1

ø 
d 2

 · Coating CRN

 –  ( )
� 
�  

�  

Applications – material (see page 230)
� For wrought aluminium alloys
�  For aluminium alloys with  

a silicon content of up to 7%
�  With CRN coating also for copper alloys

N 1.41.1-1.3 N 2.1-2.71.1-1.4

 · Long design 2889_Z 2882_Z 2889RZ 2882RZ
ø d 1  l 2 l 3 l 1 ø d 3 ø d 2  

h5

l A  n max. 
2)

 

 min-1

KB Z   
[ ]

 
with bevelled edge

 6 3) -0,02 8 20 57 5,6  6 21 30 000 0,12 3 2889_Z.006 2882_Z.006 2889RZ.006 2882RZ.006
 8 -0,04 10 25 63 7,6  8 27 25 000 0,12 3 2889_Z.008 2882_Z.008 2889RZ.008 2882RZ.008
 10 -0,04 13 30 72 9,5  10 32 20 000 0,2 3 2889_Z.010 2882_Z.010 2889RZ.010 2882RZ.010
 12 -0,04 15 35 83 11,4  12 38 15 000 0,2 4 2889_Z.012 2882_Z.012 2889RZ.012 2882RZ.012
 16 -0,04 20 46 96 15,2  16 48 12 500 0,2 4 2889_Z.016 2882_Z.016 2889RZ.016 2882RZ.016
 20 -0,04 25 58 110 19  20 60 10 000 0,3 4 2889_Z.020 2882_Z.020 2889RZ.020 2882RZ.020
 25 -0,04 30 73 125 24  25 1) 75  8 000 0,3 4 2889_Z.025 2882_Z.025 2889RZ.025 2882RZ.025
1)    

 Shank length 50 mm

2)    
 Maximum permissible revolution of solid carbide end mills with clamping flat according to DIN 6535 HB

3)    
 Internal coolant supply, axial exit (ICA)



 · Cutting Conditions

256  257v c  =  · Cutting speed

f z  =  · Feed per tooth

 =  · very suitable

 =  · suitable

 · End Mills with Corner Radius

�  

�  

� 
�  
�  

�  

� High performance tool
�  Special geometry for  

high-volume machining  

of aluminium
� Low-vibration machining
�  Very smooth CRN coating
�  Several corner radii  

per cutting diameter
�  Internal coolant supply,  

radial and axial exit (ICRA)

W

40°

R

3 - 5°

n
max.

≈ lA

ø 
d 3

l2

l3

l1

ø 
d 1

ø 
d 2

r

 · Coating CRN

 –  ( )
� 
�  

�  

Applications – material (see page 230)
� For wrought aluminium alloys
�  For aluminium alloys with  

a silicon content of up to 7%
�  With CRN coating also for copper alloys

N 1.41.1-1.3 N 2.1-2.71.1-1.4

 · Long design 2891_Z 2884_Z 2891RZ 2884RZ
ø d 1  

-0,04

r l 2 l 3 l 1 ø d 3 ø d 2  

h5

l A  n max. 
2)

 

 min-1

Z   
[ ]

 
with corner radius

12 2 15 35 83 11,4  12 38 15 000 4 2891_Z.012020 2884_Z.012020 2891RZ.012020 2884RZ.012020
12 2,5 15 35 83 11,4  12 38 15 000 4 2891_Z.012025 2884_Z.012025 2891RZ.012025 2884RZ.012025
12 3 15 35 83 11,4  12 38 15 000 4 2891_Z.012030 2884_Z.012030 2891RZ.012030 2884RZ.012030
12 4 15 35 83 11,4  12 38 15 000 4 2891_Z.012040 2884_Z.012040 2891RZ.012040 2884RZ.012040
16 2 20 46 96 15,2  16 48 12 500 4 2891_Z.016020 2884_Z.016020 2891RZ.016020 2884RZ.016020
16 2,5 20 46 96 15,2  16 48 12 500 4 2891_Z.016025 2884_Z.016025 2891RZ.016025 2884RZ.016025
16 3 20 46 96 15,2  16 48 12 500 4 2891_Z.016030 2884_Z.016030 2891RZ.016030 2884RZ.016030
16 4 20 46 96 15,2  16 48 12 500 4 2891_Z.016040 2884_Z.016040 2891RZ.016040 2884RZ.016040
20 2 25 58 110 19  20 60 10 000 4 2891_Z.020020 2884_Z.020020 2891RZ.020020 2884RZ.020020
20 2,5 25 58 110 19  20 60 10 000 4 2891_Z.020025 2884_Z.020025 2891RZ.020025 2884RZ.020025
20 3 25 58 110 19  20 60 10 000 4 2891_Z.020030 2884_Z.020030 2891RZ.020030 2884RZ.020030
20 4 25 58 110 19  20 60 10 000 4 2891_Z.020040 2884_Z.020040 2891RZ.020040 2884RZ.020040
25 2 30 73 125 24  25 1) 75  8 000 4 2891_Z.025020 2884_Z.025020 2891RZ.025020 2884RZ.025020
25 2,5 30 73 125 24  25 1) 75  8 000 4 2891_Z.025025 2884_Z.025025 2891RZ.025025 2884RZ.025025
25 3 30 73 125 24  25 1) 75  8 000 4 2891_Z.025030 2884_Z.025030 2891RZ.025030 2884RZ.025030
25 4 30 73 125 24  25 1) 75  8 000 4 2891_Z.025040 2884_Z.025040 2891RZ.025040 2884RZ.025040

    –   
End mills with corner radius type W – long design

  · Valid for
2884_Z
2884RZ
2891_Z
2891RZ

   
Uncoated

   
CRN coated

a p

ae

aeee = d1

a p
 =

 d
1

ø d1

a p

ae

ø d1

aeee = 0,4 x d1

a p
 =

 d
1

a p

ae

aeee = d1

a p
 =

 d
1

ø d1

a p

ae

ø d1

aeee = 0,4 x d1

a p
 =

 d
1

v c 

 [m/min]

f z 
 [mm]

v c 

 [m/min]

f z 
 [mm]

v c 

 [m/min]

f z 
 [mm]

v c 

 [m/min]

f z 
 [mm]

P

 · Steel materials

1.1

2.1

3.1

4.1

5.1

M

 Stahlwerkstoffe · Stainless steel materials
1.1
2.1
3.1
4.1

K

 · Cast materials
1.1
1.2
2.1
2.2
3.1
3.2
4.1
4.2

N

 · Non-ferrous materials
 · Aluminium alloys

1.1 295 0,008 x d1 530 0,011 x d1 420 0,008 x d1 760 0,011 x d1
1.2 435 0,007 x d1 785 0,010 x d1 620 0,007 x d1 1120 0,010 x d1
1.3 385 0,006 x d1 695 0,008 x d1 550 0,006 x d1 990 0,008 x d1
1.4 265 0,007 x d1 475 0,010 x d1 380 0,007 x d1 680 0,010 x d1
1.5
1.6

 · Copper alloys
2.1 120 0,005 x d1 220 0,006 x d1
2.2 120 0,005 x d1 220 0,006 x d1
2.3 120 0,005 x d1 220 0,006 x d1
2.4 110 0,004 x d1 200 0,005 x d1
2.5 110 0,004 x d1 200 0,005 x d1
2.6 110 0,004 x d1 200 0,005 x d1
2.7 70 0,003 x d1 130 0,004 x d1
2.8

 · Magnesium alloys
3.1
3.2

 · Synthetics
4.1
4.2
4.3
4.4

 · Special materials
5.1
5.2
5.3

S

 · Special materials
 · Titanium alloys

1.1
1.2
1.3

 · Nickel alloys, cobalt alloys and iron alloys
2.1
2.2
2.3
2.4
2.5
2.6

H

 · Hard materials
1.1
1.2
1.3
1.4
1.5

  
 Other corner radii available on request

1)    
 Shank length 50 mm

2)    
 Maximum permissible revolution of solid carbide end mills with clamping flat according to DIN 6535 HB



 · Cutting Conditions

258  259v c  =  · Cutting speed

f z  =  · Feed per tooth

 =  · very suitable

 =  · suitable

   –    
Trochoidal end mills with corner radius type WF – extra long design

  · Valid for

l 2  = 3 x d 1 l 2  = 4 x d 1
3738_Z
3740_Z

a p

ae

ø d1

aeee = 0,2 x d1

a p
 =

 3
 x

 d
1

a p

ae

ø d1

aeee = 0,1 x d1

a p
 =

 4
 x

 d
1

v c 

 [m/min]

f z 
 [mm]

v c 

 [m/min]

f z 
 [mm]

P

 · Steel materials

1.1

2.1

3.1

4.1

5.1

M

 · Stainless steel materials
1.1
2.1
3.1
4.1

K

 · Cast materials
1.1
1.2
2.1
2.2
3.1
3.2
4.1
4.2

N

 · Non-ferrous materials
 · Aluminium alloys

1.1 560 0,012 x d1 560 0,012 x d1
1.2 550 0,012 x d1 550 0,012 x d1
1.3 500 0,012 x d1 500 0,012 x d1
1.4 400 0,012 x d1 400 0,012 x d1
1.5
1.6

 · Copper alloys
2.1
2.2
2.3
2.4
2.5
2.6
2.7
2.8

 · Magnesium alloys
3.1
3.2

 · Synthetics
4.1
4.2
4.3
4.4

 · Special materials
5.1
5.2
5.3

S

 · Special materials
 · Titanium alloys

1.1
1.2
1.3

 · Nickel alloys, cobalt alloys and iron alloys
2.1
2.2
2.3
2.4
2.5
2.6

H

 · Hard materials
1.1
1.2
1.3
1.4
1.5

  
 Other corner radii available on request

 · Trochoidal End Mills with Corner Radius

�  

�  

�  
�  

� 

� High performance tool
�  Newly developed geometry  

with chip breaker
� Low-vibration machining
�  Internal coolant supply,  

axial exit (ICA)
�  3 lengths available

WF

30 - 35°

3 x d1

R

4 x d1

3 - 5°

ø 
d 3

≈ lA

l2

l3

l1

ø 
d 1

ø 
d 2

r

 · Coating

 –  ( )
�  

�  
�  

� 
� 

Applications – material (see page 230)
�  For process-reliable trochoidal roughing 

operations
�  Especially suitable for wrought aluminium alloys
�  Suitable for aluminium cast alloys with  

a silicon content of up to 7%
�  Suitable for Z-axis milling
�  Suitable for roughing and finishing

N 1.41.1-1.3 N 1.41.1-1.3

l2 = 3 x d1 –  · Extra long design 3738_Z
ø d 1  

h10

r   
±0,02

l 2 l 3 l 1 ø d 3 ø d 2  

h6

Z   
[ ]

 
with corner radius

6 0,1 18 25 62 5,8 6 4 3738_Z.006001
6 0,5 18 25 62 5,8 6 4 3738_Z.006005
8 0,2 24 30 68 7,7 8 4 3738_Z.008002
8 0,5 24 30 68 7,7 8 4 3738_Z.008005

10 0,2 30 35 80 9,5 10 4 3738_Z.010002
10 1 30 35 80 9,5 10 4 3738_Z.010010
12 0,2 36 45 93 11,5 12 4 3738_Z.012002
12 1 36 45 93 11,5 12 4 3738_Z.012010
16 0,2 48 55 108 15,5 16 4 3738_Z.016002
16 1 48 55 108 15,5 16 4 3738_Z.016010
20 0,3 60 70 126 19,5 20 4 3738_Z.020003
20 1 60 70 126 19,5 20 4 3738_Z.020010

l2 = 4 x d1 –  · Extra long design 3740_Z
ø d 1  

h10

r   
±0,02

l 2 l 3 l 1 ø d 3 ø d 2  

h6

Z   
[ ]

 
with corner radius

6 0,1 24 30 68 5,8 6 4 3740_Z.006001
6 0,5 24 30 68 5,8 6 4 3740_Z.006005
8 0,2 32 40 80 7,7 8 4 3740_Z.008002
8 0,5 32 40 80 7,7 8 4 3740_Z.008005

10 0,2 40 50 95 9,5 10 4 3740_Z.010002
10 1 40 50 95 9,5 10 4 3740_Z.010010
12 0,2 48 60 107 11,5 12 4 3740_Z.012002
12 1 48 60 107 11,5 12 4 3740_Z.012010
16 0,2 64 75 128 15,5 16 4 3740_Z.016002
16 1 64 75 128 15,5 16 4 3740_Z.016010
20 0,3 80 90 145 19,5 20 4 3740_Z.020003
20 1 80 90 145 19,5 20 4 3740_Z.020010



 · Cutting Conditions

260  261v c  =  · Cutting speed

f z  =  · Feed per tooth

 =  · very suitable

 =  · suitable

   –   
Trochoidal end mills with corner radius type WF – extra long design

  · Valid for

l 2  = 5 x d 1
3742_Z

a p

ae

ø d1

aeee = 0,05 x d1

a p
 =

 5
 x

 d
1

v c 

 [m/min]

f z 
 [mm]

P

 · Steel materials

1.1

2.1

3.1

4.1

5.1

M

 · Stainless steel materials
1.1
2.1
3.1
4.1

K

 · Cast materials
1.1
1.2
2.1
2.2
3.1
3.2
4.1
4.2

N

 · Non-ferrous materials
 · Aluminium alloys

1.1 500 0,012 x d1
1.2 500 0,012 x d1
1.3 500 0,012 x d1
1.4 400 0,012 x d1
1.5
1.6

 · Copper alloys
2.1
2.2
2.3
2.4
2.5
2.6
2.7
2.8

 · Magnesium alloys
3.1
3.2

 · Synthetics
4.1
4.2
4.3
4.4

 · Special materials
5.1
5.2
5.3

S

 · Special materials
 · Titanium alloys

1.1
1.2
1.3

 · Nickel alloys, cobalt alloys and iron alloys
2.1
2.2
2.3
2.4
2.5
2.6

H

 · Hard materials
1.1
1.2
1.3
1.4
1.5

  
 Other corner radii available on request

 · Trochoidal End Mills with Corner Radius

�  

�  

�  
�  

� 

� High performance tool
�  Newly developed geometry  

with chip breaker
� Low-vibration machining
�  Internal coolant supply,  

axial exit (ICA)
�  3 lengths available

WF

30 - 35°

5 x d1

R

1 - 3°

ø 
d 3

≈ lA

l2

l3

l1

ø 
d 1

ø 
d 2

r

 · Coating

 –  ( )
�  

�  
�  

� 
� 

Applications – material (see page 230)
�  For process-reliable trochoidal roughing 

operations
�  Especially suitable for wrought aluminium alloys
�  Suitable for aluminium cast alloys with  

a silicon content of up to 7%
�  Suitable for Z-axis milling
�  Suitable for roughing and finishing

N 1.41.1-1.3

l2 = 5 x d1 –  · Extra long design 3742_Z
ø d 1  

h10

r   
±0,02

l 2 l 3 l 1 ø d 3 ø d 2  

h6

Z   
[ ]

 
with corner radius

6 0,1 30 36 75 5,8 6 4 3742_Z.006001
8 0,2 40 48 88 7,7 8 4 3742_Z.008002

10 0,2 50 60 105 9,5 10 4 3742_Z.010002
12 0,2 60 70 118 11,5 12 4 3742_Z.012002
16 0,2 80 90 142 15,5 16 4 3742_Z.016002
20 0,3 100 110 163 19,5 20 4 3742_Z.020003

 

High-precision collet holders FPC  for high-performance 

and high-speed milling are available in our web shop



 · End Mills  · Cutting Conditions

262  263v c  =  · Cutting speed

f z  =  · Feed per tooth

 =  · very suitable

 =  · suitable

    –   
End mills type W – long design

  · Valid for
1909
1909R

   
Uncoated

   
CRN coated

a p

ae

aeee = d1

a p
 =

 d
1

ø d1

a p

ae

ø d1

aeee = 0,4 x d1

a p
 =

 1
,5

 x
 d

1

a p

ae

aeee = d1

a p
 =

 d
1

ø d1

a p

ae

ø d1

aeee = 0,4 x d1

a p
 =

 1
,5

 x
 d

1

v c 

 [m/min]

f z 
 [mm]

v c 

 [m/min]

f z 
 [mm]

v c 

 [m/min]

f z 
 [mm]

v c 

 [m/min]

f z 
 [mm]

P

 · Steel materials

1.1

2.1

3.1

4.1

5.1

M

 Stahlwerkstoffe · Stainless steel materials
1.1
2.1
3.1
4.1

K

 · Cast materials
1.1
1.2
2.1
2.2
3.1
3.2
4.1
4.2

N

 · Non-ferrous materials
 · Aluminium alloys

1.1 540 0,009 x d1 590 0,010 x d1 540 0,009 x d1 590 0,010 x d1
1.2 540 0,008 x d1 590 0,009 x d1 540 0,008 x d1 590 0,009 x d1
1.3 540 0,007 x d1 590 0,008 x d1 540 0,007 x d1 590 0,008 x d1
1.4 320 0,008 x d1 350 0,009 x d1 320 0,008 x d1 350 0,009 x d1
1.5
1.6

 · Copper alloys
2.1
2.2
2.3
2.4
2.5
2.6
2.7
2.8

 · Magnesium alloys
3.1 240 0,009 x d1 260 0,010 x d1 240 0,009 x d1 260 0,010 x d1
3.2 240 0,007 x d1 260 0,008 x d1 240 0,007 x d1 260 0,008 x d1

 · Synthetics
4.1 240 0,008 x d1 260 0,009 x d1 240 0,008 x d1 260 0,009 x d1
4.2 360 0,008 x d1 400 0,009 x d1 360 0,008 x d1 400 0,009 x d1
4.3
4.4

 · Special materials
5.1
5.2
5.3 120 0,006 x d1 130 0,007 x d1 120 0,006 x d1 130 0,007 x d1

S

 · Special materials
 · Titanium alloys

1.1
1.2
1.3

 · Nickel alloys, cobalt alloys and iron alloys
2.1
2.2
2.3
2.4
2.5
2.6

H

 · Hard materials
1.1
1.2
1.3
1.4
1.5

� 
� 
�  

� Drilling edge over centre
� Lowest cutting forces
�  Very smooth CRN coating

W

25°

KB x 45°

l2

l1

ø 
d 1 ø 
d 2

  · Face design

 · Coating CRN

 –  ( )
�  
�  

� 
� 
� 

Applications – material (see page 230)
�  For wrought aluminium alloys
�  For aluminium alloys with  

a silicon content of up to 7%
� Drilling and milling in aluminium profiles
�  Suitable for roughing and finishing
� Burr-free machining

N 1.41.1-1.3  

N 5.33.1-4.2

N 1.1-1.4  

N 3.1-4.2, 5.3

 · Long design 1909 1909R
ø d 1  

h10

l 2 l 1 ø d 2  

h6

KB Z   
[ ]

 
with bevelled edge

2 10 40 2 0,04 1 1909.002 1909R.002
3 12 40 3 0,07 1 1909.003 1909R.003
4 15 40 4 0,07 1 1909.004 1909R.004
5 16 50 5 0,12 1 1909.005 1909R.005
6 20 60 6 0,12 1 1909.006 1909R.006
8 22 63 8 0,12 1 1909.008 1909R.008

10 25 72 10 0,2 1 1909.010 1909R.010
12 30 83 12 0,2 1 1909.012 1909R.012

Milling tools with indexable or exchangeable inserts 

are available in our web shop



 · Cutting Conditions

264  265v c  =  · Cutting speed

f z  =  · Feed per tooth

 =  · very suitable

 =  · suitable

 · Ball Nose End Mills

    –   
Ball nose end mills type W – short design

  · Valid for

   
Uncoated

   
CRN coated

1921
1921R

  
Roughing

 
Finishing

 
Roughing

 
Finishing

a p

ae

ø d1

aeee = 0,2 x d1

a p
 =

 0
,0

75
 x

 d
1

ap

a p
 =

 0
,0

2 
x 

d 1

ø d1

a p

ae

ø d1

aeee = 0,2 x d1

a p
 =

 0
,0

75
 x

 d
1

ap

a p
 =

 0
,0

2 
x 

d 1

ø d1

v c 

 [m/min]

f z 
 [mm]

v c 

 [m/min]

f z 
 [mm]

v c 

 [m/min]

f z 
 [mm]

v c 

 [m/min]

f z 
 [mm]

P

 · Steel materials

1.1

2.1

3.1

4.1

5.1

M

 Stahlwerkstoffe · Stainless steel materials
1.1
2.1
3.1
4.1

K

 · Cast materials
1.1
1.2
2.1
2.2
3.1
3.2
4.1
4.2

N

 · Non-ferrous materials
 · Aluminium alloys

1.1 630 0,022 x d1 840 0,016 x d1 900 0,022 x d1 1200 0,016 x d1
1.2 630 0,020 x d1 840 0,014 x d1 900 0,020 x d1 1200 0,014 x d1
1.3 630 0,017 x d1 840 0,012 x d1 900 0,017 x d1 1200 0,012 x d1
1.4 600 0,020 x d1 800 0,014 x d1
1.5
1.6

 · Copper alloys
2.1 200 0,014 x d1 260 0,010 x d1
2.2 200 0,014 x d1 260 0,010 x d1
2.3 200 0,014 x d1 260 0,010 x d1
2.4 160 0,011 x d1 220 0,008 x d1
2.5 160 0,011 x d1 220 0,008 x d1
2.6 160 0,011 x d1 220 0,008 x d1
2.7 100 0,008 x d1 140 0,006 x d1
2.8 100 0,008 x d1 140 0,006 x d1

 · Magnesium alloys
3.1 450 0,025 x d1 600 0,018 x d1
3.2 450 0,020 x d1 600 0,014 x d1

 · Synthetics
4.1 245 0,021 x d1 315 0,015 x d1 350 0,021 x d1 450 0,015 x d1
4.2 350 0,021 x d1 455 0,015 x d1 500 0,021 x d1 650 0,015 x d1
4.3 200 0,017 x d1 250 0,012 x d1
4.4 140 0,017 x d1 180 0,012 x d1

 · Special materials
5.1
5.2
5.3 155 0,017 x d1 210 0,012 x d1 220 0,017 x d1 300 0,012 x d1

S

 · Special materials
 · Titanium alloys

1.1
1.2
1.3

 · Nickel alloys, cobalt alloys and iron alloys
2.1
2.2
2.3
2.4
2.5
2.6

H

 · Hard materials
1.1
1.2
1.3
1.4
1.5

�  
� 
� 
� 
� 
� 

� High performance tool
� Centre cutting
� Patented chisel edge
� Sharp cutting edges
�  Very smooth CRN coating
� 3 lengths available

W

30°

r

ø 
d 1

ø 
d 3l2

l3

l1
ø 

d 2

�

�

l2

r

l3

l4

ø 
d 1

ø 
d 3

l1

ø 
d 2

 · Coating CRN

 –  ( )
�  
�  
�  

Applications – material (see page 230)
�  For wrought aluminium alloys
�  For aluminium alloys with  

a silicon content of up to 7%
� With CRN coating also for copper alloys

N 1.1-1.3

N 5.34.1-4.2

N 1.1-1.4

N 2.4-2.82.1-2.3

N 3.1-4.4, 5.3

 · Short design 1921 1921R
ø d 1  

±0,01

r   
±0,005

l 2 l 3 l 1 ø d 3 l 4 ø d 2  

h5

Z   
[ ]

0,5 0,25 1 2 38 0,45 9 3 10° 8° 2 1921.0005 1921R.0005
0,5 0,25 1 2 57 0,45 20 6 10° 8,5° 2 1921.000506 1921R.000506
1 0,5 2 4 38 0,95 9 3 12,5° 6,5° 2 1921.001 1921R.001
1 0,5 2 4 57 0,95 20 6 10° 8° 2 1921.00106 1921R.00106
1,5 0,75 2,5 7,5 38 1,4 9 3 32° 5° 2 1921.0015 1921R.0015
1,5 0,75 2,5 7,5 57 1,4 20 6 12,5° 7° 2 1921.001506 1921R.001506
2 1 3 8 38 1,8 9 3 31° 3,5° 2 1921.002 1921R.002
2 1 3 8 57 1,8 20 6 12° 6,5° 2 1921.00206 1921R.00206
3 1,5 3,5 10 57 2,8 20 6 11,5° 5° 2 1921.003 1921R.003
4 2 4 12 57 3,8 20 6 11° 3,5° 2 1921.004 1921R.004
5 2,5 5 14 57 4,7 20 6 10° 2° 2 1921.005 1921R.005
6 3 6 20 57 5,6 – 6 – – 2 1921.006 1921R.006
8 4 7 25 63 7,6 – 8 – – 2 1921.008 1921R.008

10 5 8 30 72 9,6 – 10 – – 2 1921.010 1921R.010
12 6 10 35 83 11,5 – 12 – – 2 1921.012 1921R.012

   
 Tool with side-lock clamping: order code 1922/1922R



 · Cutting Conditions

266  267v c  =  · Cutting speed

f z  =  · Feed per tooth

 =  · very suitable

 =  · suitable

    –   
Ball nose end mills type W – long design

  · Valid for

   
Uncoated

   
CRN coated

2830
2830R

  
Roughing

 
Finishing

 
Roughing

 
Finishing

a p

ae

ø d1

aeee = 0,2 x d1

a p
 =

 0
,0

75
 x

 d
1

ap

a p
 =

 0
,0

2 
x 

d 1

ø d1

a p

ae

ø d1

aeee = 0,2 x d1

a p
 =

 0
,0

75
 x

 d
1

ap

a p
 =

 0
,0

2 
x 

d 1

ø d1

v c 

 [m/min]

f z 
 [mm]

v c 

 [m/min]

f z 
 [mm]

v c 

 [m/min]

f z 
 [mm]

v c 

 [m/min]

f z 
 [mm]

P

 · Steel materials

1.1

2.1

3.1

4.1

5.1

M

 Stahlwerkstoffe · Stainless steel materials
1.1
2.1
3.1
4.1

K

 · Cast materials
1.1
1.2
2.1
2.2
3.1
3.2
4.1
4.2

N

 · Non-ferrous materials
 · Aluminium alloys

1.1 630 0,022 x d1 840 0,016 x d1 900 0,022 x d1 1200 0,016 x d1
1.2 630 0,020 x d1 840 0,014 x d1 900 0,020 x d1 1200 0,014 x d1
1.3 630 0,017 x d1 840 0,012 x d1 900 0,017 x d1 1200 0,012 x d1
1.4 600 0,020 x d1 800 0,014 x d1
1.5
1.6

 · Copper alloys
2.1 200 0,014 x d1 260 0,010 x d1
2.2 200 0,014 x d1 260 0,010 x d1
2.3 200 0,014 x d1 260 0,010 x d1
2.4 160 0,011 x d1 220 0,008 x d1
2.5 160 0,011 x d1 220 0,008 x d1
2.6 160 0,011 x d1 220 0,008 x d1
2.7 100 0,008 x d1 140 0,006 x d1
2.8 100 0,008 x d1 140 0,006 x d1

 · Magnesium alloys
3.1 450 0,025 x d1 600 0,018 x d1
3.2 450 0,020 x d1 600 0,014 x d1

 · Synthetics
4.1 245 0,021 x d1 315 0,015 x d1 350 0,021 x d1 450 0,015 x d1
4.2 350 0,021 x d1 455 0,015 x d1 500 0,021 x d1 650 0,015 x d1
4.3 200 0,017 x d1 250 0,012 x d1
4.4 140 0,017 x d1 180 0,012 x d1

 · Special materials
5.1
5.2
5.3 155 0,017 x d1 210 0,012 x d1 220 0,017 x d1 300 0,012 x d1

S

 · Special materials
 · Titanium alloys

1.1
1.2
1.3

 · Nickel alloys, cobalt alloys and iron alloys
2.1
2.2
2.3
2.4
2.5
2.6

H

 · Hard materials
1.1
1.2
1.3
1.4
1.5

 · Ball Nose End Mills

�  
� 
� 
� 
� 
� 

� High performance tool
� Centre cutting
� Patented chisel edge
� Sharp cutting edges
�  Very smooth CRN coating
� 3 lengths available

W

30°

r

ø 
d 1

ø 
d 3l2

l3

l1

ø 
d 2

 · Coating CRN

 –  ( )
�  
�  
�  

Applications – material (see page 230)
�  For wrought aluminium alloys
�  For aluminium alloys with  

a silicon content of up to 7%
� With CRN coating also for copper alloys

N 1.1-1.3

N 5.34.1-4.2

N 1.1-1.4

N 2.4-2.82.1-2.3

N 3.1-4.4, 5.3

 · Long design 2830 2830R
ø d 1  

±0,01

r   
±0,005

l 2 l 3 l 1 ø d 3 ø d 2  

h5

Z   
[ ]

8 4 7 40 90 7,6 8 2 2830.008 2830R.008
10 5 8 50 100 9,6 10 2 2830.010 2830R.010
12 6 10 65 120 11,5 12 2 2830.012 2830R.012
16 8 12 80 140 15,5 16 2 2830.016 2830R.016

   
 Tool with side-lock clamping: order code 2831/2831R



 · Cutting Conditions

268  269v c  =  · Cutting speed

f z  =  · Feed per tooth

 =  · very suitable

 =  · suitable

 · Ball Nose End Mills

    –   
Ball nose end mills type W – extra long design

  · Valid for

   
Uncoated

   
CRN coated

1943
1943R

  
Roughing

 
Finishing

 
Roughing

 
Finishing

a p

ae

ø d1

aeee = 0,2 x d1

a p
 =

 0
,0

75
 x

 d
1

ap

a p
 =

 0
,0

2 
x 

d 1

ø d1

a p

ae

ø d1

aeee = 0,2 x d1

a p
 =

 0
,0

75
 x

 d
1

ap

a p
 =

 0
,0

2 
x 

d 1

ø d1

v c 

 [m/min]

f z 
 [mm]

v c 

 [m/min]

f z 
 [mm]

v c 

 [m/min]

f z 
 [mm]

v c 

 [m/min]

f z 
 [mm]

P

 · Steel materials

1.1

2.1

3.1

4.1

5.1

M

 Stahlwerkstoffe · Stainless steel materials
1.1
2.1
3.1
4.1

K

 · Cast materials
1.1
1.2
2.1
2.2
3.1
3.2
4.1
4.2

N

 · Non-ferrous materials
 · Aluminium alloys

1.1 630 0,022 x d1 840 0,016 x d1 900 0,022 x d1 1200 0,016 x d1
1.2 630 0,020 x d1 840 0,014 x d1 900 0,020 x d1 1200 0,014 x d1
1.3 630 0,017 x d1 840 0,012 x d1 900 0,017 x d1 1200 0,012 x d1
1.4 600 0,020 x d1 800 0,014 x d1
1.5
1.6

 · Copper alloys
2.1 200 0,014 x d1 260 0,010 x d1
2.2 200 0,014 x d1 260 0,010 x d1
2.3 200 0,014 x d1 260 0,010 x d1
2.4 160 0,011 x d1 220 0,008 x d1
2.5 160 0,011 x d1 220 0,008 x d1
2.6 160 0,011 x d1 220 0,008 x d1
2.7 100 0,008 x d1 140 0,006 x d1
2.8 100 0,008 x d1 140 0,006 x d1

 · Magnesium alloys
3.1 450 0,025 x d1 600 0,018 x d1
3.2 450 0,020 x d1 600 0,014 x d1

 · Synthetics
4.1 245 0,021 x d1 315 0,015 x d1 350 0,021 x d1 450 0,015 x d1
4.2 350 0,021 x d1 455 0,015 x d1 500 0,021 x d1 650 0,015 x d1
4.3 200 0,017 x d1 250 0,012 x d1
4.4 140 0,017 x d1 180 0,012 x d1

 · Special materials
5.1
5.2
5.3 155 0,017 x d1 210 0,012 x d1 220 0,017 x d1 300 0,012 x d1

S

 · Special materials
 · Titanium alloys

1.1
1.2
1.3

 · Nickel alloys, cobalt alloys and iron alloys
2.1
2.2
2.3
2.4
2.5
2.6

H

 · Hard materials
1.1
1.2
1.3
1.4
1.5

�  
� 
� 
� 
� 
� 

� High performance tool
� Centre cutting
� Patented chisel edge
� Sharp cutting edges
�  Very smooth CRN coating
� 3 lengths available

W

30°

r

ø 
d 1

ø 
d 3l2

l3

l1

ø 
d 2

�

�

l2

r

l3

l4

ø 
d 1

ø 
d 3

l1

ø 
d 2

 · Coating CRN

 –  ( )
�  
�  
�  

Applications – material (see page 230)
�  For wrought aluminium alloys
�  For aluminium alloys with  

a silicon content of up to 7%
� With CRN coating also for copper alloys

N 1.1-1.3

N 5.34.1-4.2

N 1.1-1.4

N 2.4-2.82.1-2.3

N 3.1-4.4, 5.3

 · Extra long design 1943 1943R
ø d 1  

±0,01

r   
±0,005

l 2 l 3 l 1 ø d 3 l 4 ø d 2  

h5

Z   
[ ]

3 1,5 3,5 12 80 2,8 40 6 3,5° 2,5° 2 1943.003 1943R.003
4 2 4 20 80 3,8 40 6 4° 1,5° 2 1943.004 1943R.004
5 2,5 5 10 100 4,7 40 6 1,5° 1° 2 1943.005 1943R.005
6 3 6 40 100 5,6 – 6 – – 2 1943.006 1943R.006
8 4 7 60 120  7,6 – 8 – – 2 1943.008 1943R.008

10 5 8 60 120  9,6 – 10 – – 2 1943.010 1943R.010
12 6 10 70 160 11,5 – 12 – – 2 1943.012 1943R.012

   
 Tool with side-lock clamping: order code 1843/1843R



 · Cutting Conditions

270  271v c  =  · Cutting speed

f z  =  · Feed per tooth

 =  · very suitable

 =  · suitable

 · Torus End Mills

    –   
Torus end mills type W – short design

  · Valid for

   
Uncoated

   
CRN coated

1942
1942R

  
Roughing

 
Finishing

 
Roughing

 
Finishing

a p

ae

a p
 =

 0
,0

5 
x 

d 1

ø d1

aeee = 0,4 x d1

ap

a p
 =

 0
,0

2 
x 

d 1

ø d1

a p

ae

a p
 =

 0
,0

5 
x 

d 1

ø d1

aeee = 0,4 x d1

ap

a p
 =

 0
,0

2 
x 

d 1

ø d1

v c 

 [m/min]

f z 
 [mm]

v c 

 [m/min]

f z 
 [mm]

v c 

 [m/min]

f z 
 [mm]

v c 

 [m/min]

f z 
 [mm]

P

 · Steel materials

1.1

2.1

3.1

4.1

5.1

M

 Stahlwerkstoffe · Stainless steel materials
1.1
2.1
3.1
4.1

K

 · Cast materials
1.1
1.2
2.1
2.2
3.1
3.2
4.1
4.2

N

 · Non-ferrous materials
 · Aluminium alloys

1.1 630 0,022 x d1 840 0,016 x d1 900 0,022 x d1 1200 0,016 x d1
1.2 630 0,020 x d1 840 0,014 x d1 900 0,020 x d1 1200 0,014 x d1
1.3 630 0,017 x d1 840 0,012 x d1 900 0,017 x d1 1200 0,012 x d1
1.4 600 0,020 x d1 800 0,014 x d1
1.5
1.6

 · Copper alloys
2.1 200 0,014 x d1 260 0,010 x d1
2.2 200 0,014 x d1 260 0,010 x d1
2.3 200 0,014 x d1 260 0,010 x d1
2.4 160 0,011 x d1 220 0,008 x d1
2.5 160 0,011 x d1 220 0,008 x d1
2.6 160 0,011 x d1 220 0,008 x d1
2.7 100 0,008 x d1 140 0,006 x d1
2.8 100 0,008 x d1 140 0,006 x d1

 · Magnesium alloys
3.1 450 0,025 x d1 600 0,018 x d1
3.2 450 0,020 x d1 600 0,014 x d1

 · Synthetics
4.1 245 0,021 x d1 315 0,015 x d1 350 0,021 x d1 450 0,015 x d1
4.2 350 0,021 x d1 455 0,015 x d1 500 0,021 x d1 650 0,015 x d1
4.3 200 0,017 x d1 250 0,012 x d1
4.4 140 0,017 x d1 180 0,012 x d1

 · Special materials
5.1
5.2
5.3 155 0,017 x d1 210 0,012 x d1 220 0,017 x d1 300 0,012 x d1

S

 · Special materials
 · Titanium alloys

1.1
1.2
1.3

 · Nickel alloys, cobalt alloys and iron alloys
2.1
2.2
2.3
2.4
2.5
2.6

H

 · Hard materials
1.1
1.2
1.3
1.4
1.5

�  
� 
� 
� 
� 
� 

� High performance tool
� Centre cutting
� Sharp cutting edges
� High-precision corner radius
�  Very smooth CRN coating
� 3 lengths available
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 · Coating CRN

 –  ( )
�  
�  
�  

Applications – material (see page 230)
�  For wrought aluminium alloys
�  For aluminium alloys with  

a silicon content of up to 7%
� With CRN coating also for copper alloys

N 1.1-1.3

N 5.34.1-4.2

N 1.1-1.4

N 2.4-2.82.1-2.3

N 3.1-4.4, 5.3

 · Short design 1942 1942R
ø d 1  

±0,01

r   
±0,005

l 2 l 3 l 1 ø d 3 l 4 ø d 2  

h5

Z   
[ ]

0,5 0,1 1 2 38 0,45 9 3 10° 8° 2 1942.0005 1942R.0005
0,5 0,1 1 2 57 0,45 20 6 10° 8,5° 2 1942.000506 1942R.000506
1 0,25 2 4 38 0,95 9 3 12,5° 6,5° 2 1942.001 1942R.001
1 0,25 2 4 57 0,95 20 6 10° 8° 2 1942.00106 1942R.00106
1,5 0,25 2,5 7,5 38 1,4 9 3 32° 5° 2 1942.0015 1942R.0015
1,5 0,25 2,5 7,5 57 1,4 20 6 12,5° 7° 2 1942.001506 1942R.001506
2 0,5 3 8 38 1,8 9 3 31° 3,5° 2 1942.002 1942R.002
2 0,5 3 8 57 1,8 20 6 12° 6,5° 2 1942.00206 1942R.00206
3 0,5 3,5 10 57 2,8 20 6 11,5° 5° 2 1942.003 1942R.003
4 0,5 4 12 57 3,8 20 6 11° 3,5° 2 1942.004 1942R.004
5 0,5 5 14 57 4,7 20 6 10° 2° 2 1942.005 1942R.005
6 0,8 6 20 57 5,6 – 6 – – 2 1942.006 1942R.006
8 1 7 25 63 7,6 – 8 – – 2 1942.008 1942R.008

10 1 8 30 72 9,6 – 10 – – 2 1942.010 1942R.010
12 1,5 10 35 83 11,5 – 12 – – 2 1942.012 1942R.012

   
 Tool with side-lock clamping: order code 1944/1944R



 · Cutting Conditions

272  273v c  =  · Cutting speed

f z  =  · Feed per tooth

 =  · very suitable

 =  · suitable

 · Torus End Mills

    –   
Torus end mills type W – long design

  · Valid for

   
Uncoated

   
CRN coated

2838
2838R
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v c 
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 [mm]

P

 · Steel materials

1.1

2.1

3.1

4.1

5.1

M

 Stahlwerkstoffe · Stainless steel materials
1.1
2.1
3.1
4.1

K

 · Cast materials
1.1
1.2
2.1
2.2
3.1
3.2
4.1
4.2

N

 · Non-ferrous materials
 · Aluminium alloys

1.1 630 0,022 x d1 840 0,016 x d1 900 0,022 x d1 1200 0,016 x d1
1.2 630 0,020 x d1 840 0,014 x d1 900 0,020 x d1 1200 0,014 x d1
1.3 630 0,017 x d1 840 0,012 x d1 900 0,017 x d1 1200 0,012 x d1
1.4 600 0,020 x d1 800 0,014 x d1
1.5
1.6

 · Copper alloys
2.1 200 0,014 x d1 260 0,010 x d1
2.2 200 0,014 x d1 260 0,010 x d1
2.3 200 0,014 x d1 260 0,010 x d1
2.4 160 0,011 x d1 220 0,008 x d1
2.5 160 0,011 x d1 220 0,008 x d1
2.6 160 0,011 x d1 220 0,008 x d1
2.7 100 0,008 x d1 140 0,006 x d1
2.8 100 0,008 x d1 140 0,006 x d1

 · Magnesium alloys
3.1 450 0,025 x d1 600 0,018 x d1
3.2 450 0,020 x d1 600 0,014 x d1

 · Synthetics
4.1 245 0,021 x d1 315 0,015 x d1 350 0,021 x d1 450 0,015 x d1
4.2 350 0,021 x d1 455 0,015 x d1 500 0,021 x d1 650 0,015 x d1
4.3 200 0,017 x d1 250 0,012 x d1
4.4 140 0,017 x d1 180 0,012 x d1

 · Special materials
5.1
5.2
5.3 155 0,017 x d1 210 0,012 x d1 220 0,017 x d1 300 0,012 x d1

S

 · Special materials
 · Titanium alloys

1.1
1.2
1.3

 · Nickel alloys, cobalt alloys and iron alloys
2.1
2.2
2.3
2.4
2.5
2.6

H

 · Hard materials
1.1
1.2
1.3
1.4
1.5

�  
� 
� 
� 
� 
� 

� High performance tool
� Centre cutting
� Sharp cutting edges
� High-precision corner radius
�  Very smooth CRN coating
� 3 lengths available
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 · Coating CRN

 –  ( )
�  
�  
�  

Applications – material (see page 230)
�  For wrought aluminium alloys
�  For aluminium alloys with  

a silicon content of up to 7%
� With CRN coating also for copper alloys

N 1.1-1.3

N 5.34.1-4.2

N 1.1-1.4

N 2.4-2.82.1-2.3

N 3.1-4.4, 5.3

 · Long design 2838 2838R
ø d 1  

±0,01

r   
±0,005

l 2 l 3 l 1 ø d 3 ø d 2  

h5

Z   
[ ]

8 1 7 40 90 7,6 8 2 2838.008 2838R.008
10 1 8 50 100 9,6 10 2 2838.010 2838R.010
12 1,5 10 65 120 11,5 12 2 2838.012 2838R.012
16 2 12 80 140 15,5 16 2 2838.016 2838R.016

   
 Tool with side-lock clamping: order code 2839/2839R



 · Cutting Conditions

274  275v c  =  · Cutting speed

f z  =  · Feed per tooth

 =  · very suitable

 =  · suitable

 · Torus End Mills

    –   
Torus end mills type W – extra long design

  · Valid for

   
Uncoated

   
CRN coated

1941
1941R

  
Roughing

 
Finishing

 
Roughing

 
Finishing
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v c 
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 [mm]

v c 

 [m/min]
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 [mm]

P

 · Steel materials

1.1

2.1

3.1

4.1

5.1

M

 Stahlwerkstoffe · Stainless steel materials
1.1
2.1
3.1
4.1

K

 · Cast materials
1.1
1.2
2.1
2.2
3.1
3.2
4.1
4.2

N

 · Non-ferrous materials
 · Aluminium alloys

1.1 630 0,022 x d1 840 0,016 x d1 900 0,022 x d1 1200 0,016 x d1
1.2 630 0,020 x d1 840 0,014 x d1 900 0,020 x d1 1200 0,014 x d1
1.3 630 0,017 x d1 840 0,012 x d1 900 0,017 x d1 1200 0,012 x d1
1.4 600 0,020 x d1 800 0,014 x d1
1.5
1.6

 · Copper alloys
2.1 200 0,014 x d1 260 0,010 x d1
2.2 200 0,014 x d1 260 0,010 x d1
2.3 200 0,014 x d1 260 0,010 x d1
2.4 160 0,011 x d1 220 0,008 x d1
2.5 160 0,011 x d1 220 0,008 x d1
2.6 160 0,011 x d1 220 0,008 x d1
2.7 100 0,008 x d1 140 0,006 x d1
2.8 100 0,008 x d1 140 0,006 x d1

 · Magnesium alloys
3.1 450 0,025 x d1 600 0,018 x d1
3.2 450 0,020 x d1 600 0,014 x d1

 · Synthetics
4.1 245 0,021 x d1 315 0,015 x d1 350 0,021 x d1 450 0,015 x d1
4.2 350 0,021 x d1 455 0,015 x d1 500 0,021 x d1 650 0,015 x d1
4.3 175 0,012 x d1 200 0,017 x d1 250 0,012 x d1
4.4 140 0,017 x d1 180 0,012 x d1

 · Special materials
5.1
5.2
5.3 155 0,017 x d1 210 0,012 x d1 220 0,017 x d1 300 0,012 x d1

S

 · Special materials
 · Titanium alloys

1.1
1.2
1.3

 · Nickel alloys, cobalt alloys and iron alloys
2.1
2.2
2.3
2.4
2.5
2.6

H

 · Hard materials
1.1
1.2
1.3
1.4
1.5

�  
� 
� 
� 
� 
� 

� High performance tool
� Centre cutting
� Sharp cutting edges
� High-precision corner radius
�  Very smooth CRN coating
� 3 lengths available
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 · Coating CRN

 –  ( )
�  
�  
�  

Applications – material (see page 230)
�  For wrought aluminium alloys
�  For aluminium alloys with  

a silicon content of up to 7%
� With CRN coating also for copper alloys

N 1.1-1.3

N 5.34.1-4.2

N 1.1-1.4

N 2.4-2.82.1-2.3

N 3.1-4.4, 5.3

 · Extra long design 1941 1941R
ø d 1  

±0,01

r   
±0,005

l 2 l 3 l 1 ø d 3 l 4 ø d 2  

h5

Z   
[ ]

3 0,5 3,5 12 80 2,8 40 6 3,5° 2,5° 2 1941.003 1941R.003
4 0,5 4 20 80 3,8 40 6 4° 1,5° 2 1941.004 1941R.004
5 0,5 5 10 100 4,7 40 6 1,5° 1° 2 1941.005 1941R.005
6 0,8 6 40 100 5,6 – 6 – – 2 1941.006 1941R.006
8 1 7 60 120 7,6 – 8 – – 2 1941.008 1941R.008

10 1 8 60 120 9,6 – 10 – – 2 1941.010 1941R.010
12 1,5 10 70 160 11,5 – 12 – – 2 1941.012 1941R.012

  
 Tool with side-lock clamping: order code 1841/1841R
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 · Solid Carbide Milling Cutters


