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Product overview

Cutters

Universal steel mills up to 52 HRC

Ball nose end mills

(NEW}S===® ? cutting edges

==&  cutting edges | conical

GRS 4 Cutting edges

B 4 cutting edges | conical

Toric corner radius end mills

=Y 2 cutting edges

B 3 ((tting edges
=B 1 cutting edges

=l 4 cutting edges | conical
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=S ) cutting edges
) 4 cutting edges
Steel mills up to 58 HRC
Ball nose end mills
2 cutting edges
Toric corner radius end mills
(NEWJ&>— 2 cutting edges
==SNRN 6 and 8 cutting edges
End mills
g 4 t0 8 cutting edges
Steel mills over 58 HRC
Ball nose end mills
s ) cutting edges
Toric corner radius end mills
g 5 CULting edges
Steel mills up to 65 HRC
Ball nose end mills
(NEWE— 2 cutting edges
Toric corner radius end mills
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Product overview

Tool properties aterial group 1S0 513
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Cutters

Microfinishing to 2.5 mm
Ball nose end mills

g ) CUtting edges ‘69‘0.2- 2‘0.5- 5‘ : ‘ ‘ . .v‘v‘v‘,‘,‘-
For stainless steels and titanium alloys
Ball nose end mills
(NEWHIRE 2 cutting edges 71 101 - 16/0.1 - 16 : ole| - || -|-"]-
(NEWRNIR 4 cutting edges 7306 -2 7 -3 - e -I¥|-]-[F -
Toric corner radius end mills
(NEW )=  cutting edges 74101 - 12101 - 12(0.02- 2 | - I¥|-|-I¥|-
g4cuttingedgesnon—uniform 77 | 3 - 2518 -50[02- 3 |e o - ? - - ? -
End mills
=SS 4 cutting edges 7913 -25/8-50]| - ol o - ¥ -1- ¥ -
@-6cuttingedgesnon-uniform 81 16 - 1212 - 24 - o o - ? -] - ? -
End mills Aluminum | copper | plastic end mills
Ball nose end mills
=" ) cutting edges 83 1 -20/06 - 35 : ole| - %] - ™= -
Toric corner radius end mills
=" 2 cutting edges 87 104 -20 1 -28(0.12- 5 | -5 |- ¥V -
End mills
SN 1 cutting edge foralu.and NF| 91 | 1 - 12| 5 - 22 : . - -5 - -
PR 1 o forplasticsandalu. | 93 | 1 - 8 | 5 - 20 : . - - - -
=S¥ ) cutting edges 95 | 1 - 20| 2 - 40 : ol |o|-|%|-[TIV]|-
m3cuttingedgesfora|uminum 98|12 -16| 6 - 32 - o o| - | ¥ - ?¥ -
a4cuttingedgesfora|uminum 00 6 - 16, 8 -18(05- 2 |e o - || - ?¥ -
End mills | GFC | CFRP
Ball nose end mills
=) 7 Cutting edges 10203 - 12 /03 - 18 : ele - |5|-["|-]-
=SS 3 cutting edges 105110 - 20 | 15 - 30 : olel - |-|--1]-
(NEWREEE® Pyramid tooth 106 4 - 16 12 - 36 : olol-|-[-I%]-1-
Toric corner radius end mills
(NEWHSSER 2 cutting edges 107 0.4 - 10 | 0.6 - 15 /0.05- 1 |e ‘B - B
B 3 cutting edges 110 3 - 16 |45-60 03 - 1 | ol - -|-|=|-]-
End mills
1131 3 - 12110 - 30 . ol |o|-|-|-["|-]|-
@nPyramldtooth M4 4 -1216-30 - ol lo|-|-1-I%|-1|-
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Toric corner radius end mills

(NEWJEES 2 cutting edges 16 2 - 12(25- 9 (021 o] | |o|-| - |- F| -] -
Ball nose end mill
(NEWID 2 cutting edges 11812 -12125- 9 - ele|-|-|-[%]|-1|-

End/corner radius end mills

(NEW}SSR®, 3 and 4 cutting edges 1200 2 - 20| 4 - 62 - o [o|¥ | -¥I-|-|%
R 4 cutting edgesbullend | 12313 - 20| 6 - 62 03 - 1 e - VVIVVVV
—DB £ cutting edges HPC 1261 6 -20 14 -50/05- 2 |e T - TV -
4cuttingedgesworkingdepth 128/ 6 - 201 8 - 2203 - 1 |e|e ° ? -l - - - ?
@_4cuttingedgesHPC|Titanium 130 6 - 20|14 - 42105 - 2 |e ol -|-1-1-"-

Type K - tapered

NEWmE®S 3and 4 uttingedges | 133| 6 - 12 9.58-135 - | <% ¥ ¥ ¥ - ¥
Type T- drop shape
(NEWRSE® 3and 4 cuttingedges | 134 | 2 - 12 13.19-2666 - R AL 2k 2

High-feed cutters

Smm— 3 Cutting edges 136 2 - 1612 - 16(015- 14 |e o - -] -5
S / cutting edges 138/ 3 - 163 -16/02 - 3 . v == - =
-;luc;;tliyngedgeﬂinternalcooling 140 4 - 16 4 - 1603 - 14 . . —— |- s

4 and 6 cutting edges 14202 - 162 - 160.18-147 | v -|-|-1-%




Universal steel mills up to 52 HRC

Ball nose, toric, bull end, and end mills

Properties

e 2to4 cutting edges

e conical

e Ball nose end mill

e Toric corner radius end mills

e End mills

Contents

Ball nose end mill | 2 cutting €dges........coccevvenerenerrsriirecienenne 12
Ball nose end mills | 2 cutting edges | conical .........cocovvvrrrennecn. 15
Ball nose end mills | 4 cutting €dges ........c.oovvevrenerirnrirecinennnne 17
Ball nose end mills | 4 cutting edges | conical ...........ccoceervvurncn. 19
Toric corner radius end mills | 2 cutting edges.........c.ovvevrererennce 21
Toric corner radius end mills | 2 cutting edges | conical............... 25
Toric corner radius end mill | 3 cutting edges ........ccoccovvvererrenrenn. 27
Toric corner radius end mill | 4 cutting €dges ........ccccvvvervrererennce 29
Toric corner radius end mills | 4 cutting edges | conical............... 32

End mills | 2 cutting €dges........ovvevveerierenerineesereeeceeenne
End mills | 4 cutting @dges.........cceverrenreneeneinese e

Cutting materials

_ _ ISO appllcatlon Cutting edge length Teeth Radius
Coating quality Diameter
| (mm) z r(mm)
MGCPVTT & , = , - = 0 20 | 06 - 75 10
MGCPVCC = - = - - - 4 - 12 | 12 - 24 3 7




Universal steel mill up to 52 HRC =
Ball nose end mill | 2 cutting edges

SO T B 1
04-20 2 - A°30°

@8 &0 g

MGC PVTi

Order no. d L L d I r d 2z
NVV 1222 56 0041 04 06 - - 50 02 4 2
NVV 1222 56 0051 05/08| - | - | 50025 4 | 2
NVV 1222 56 0061 06 09 - - 5 03 4 2
NVV 1222 56 0081 0812] - | - |50 04| 4 | 2
NVV 1222 56 011 17 15 - - 5 05 4 2
NVV 1222 56 0101 1 15| - | - |57]05] 6 | 2
NV 1232 56 010 1715 - - 75 05 6 2
NVV 1222 56 0121 1218 - | - |50[06]| 4 | 2
NW 1222560141 (NEW) 14 2 - - 5 07 4 2
NV 1222 56 0152 1522 - | - | 50(075] 4 | 2
NVV 1222 56 0151 1522 - - 57075 6 2
NW 123256015 [(NEW) 15 23 - - 75 075 6 @ 2
NV 1222 56 0161 16 24 - - 50 08 4 2
NV 1222 56 0181 1827 - | - |50[09| 4 | 2
NVV 1222 56 0201 2 3 50 1 4 2
NVV 1222 56 021 2 3 57| 1|6 2
NV 1232 56 020 2 3 75 01 6 2
NW 1222560252 (NEW] 2.5 4 50 125 4 2
NW 122256025 [NEW] 25 4 57 1125 6 | 2
NW 123256025 (NEW] 2.5 4 75 [1.25| 6 | 2
NVV 1222 56 0301 345 50 15 4 2
NV 1222 56 030 3 145| - | - |57 15| 6 | 2
NVV 1232 56 030 3 045 - - 7515 6 2
NVV 1222 56 0401 4 6 50 2 4 2
NV 1222 56 040 4 6 57 2 6 2
NVV 1232 56 040 4 6 75026 2




Universal steel mill up to 52 HRC - Ball nose end mill | 2 cutting edges

Order no. d L L
NVV 1222 56 050 5 75

NVV 1232 56 050 5 |75

NVV 1232 56 055 55 85

NVV 1222 56 060 6 9

NVV 1232 56 060 6 9

NVV 1132 56 060 6 40

NV 122256070 [NEW] 7 10.5

NW 123256070 (NEW) 7 105
NVV 1222 56 080 8 12

NVV 1232 56 080 8 12

NW 122256090 [NEW) 9 13

NVV 1222 56 100 10 15

NVV 1232 56 100 10 15

NVV 1132 56 100 10 45

NVV 1222 56 120 12 18

NVV 1132 56 120 12 45

NVV 1232 56 120 12 18

NVV 1222 56 140 14 21

NVV 1222 56 160 16 24

NVV 1232 56 160 16 24

NW 122256180 [NEW) 18 27

NVV 1222 56 200 20 30

NVV 1232 56 200 20 30

NVV 1322 56 020 2 3 10
NVV 1322 56 030 345 12
NVV 1322 56 040 46 12
NVV 1322 56 050 5|75/ 15
NVV 1322 56 060 6 9 20
NVV 1322 56 080 8 12 26
NVV 1322 56 100 10 15 31
NVV 1322 56 120 12 18 37
NVV 1322 56 160 16 24 43

1.9
2.9
3.8
4.8
5.8
7.8
9.8
1.8
15.8

57
75
75
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75
100
63
90
63
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100
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150
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Universal steel mill up to 52 HRC - Ball nose end mill | 2 cutting edges

Application data (fz/ ap)

of cut

Copy end mill 3D

0.4-08 fz(mm) 0.005-0.0125 _ 0.005-0.02 ) _ 0.005-0.015
B ap (mm) 0.005-0.055 0.01-0.1 0.005-0.05
1.25 fz(mm)  0.01-0.025 _ 0.01-0.04 ) _ 0.01-0.03

' ap(mm)  0.05-0.13 0.06-0.2 0.04-0.1

3.4 fz(mm)  0.04-0.07 _ 0.04-0.07 ) _ 0.04-0.07
ap(mm)  0.08-0.4 0.06-0.4 0.08-0.2

5.6 fz(mm)  0.08-0.12 _ 0.08-0.12 ) _ 0.08-0.15
ap(mm)  0.1-0.6 0.12-0.6 0.1-0.3

7.8 fz(mm)  0.08-0.15 _ 0.08-0.15 ) _ 0.08-0.15
ap(mm)  0.15-0.8 0.15-0.8 0.15-0.4

9-10 fz(mm)  0.08-0.15 _ 0.08-0.15 ) _ 0.08-0.2
ap (mm) 0.2-1 0.3-1 0.2-0.5

12 fz(mm)  0.08-0.15 _ 0.08-0.15 ) _ 0.08-0.25
ap (mm) 0.2-1.2 0.3-1.2 0.2-0.6

14 fz(mm)  0.08-0.15 _ 0.08-0.15 ) _ 0.08-0.25
ap (mm) 0.2-14 0.3-14 0.2-0.7

16 fz(mm) 0.1-0.25 _ 0.1-0.25 ) _ 0.08-0.25
ap (mm) 0.2-1.6 0.3-1.6 0.2-0.8

18 fz(mm) 0.1-0.25 _ 0.1-0.25 ) _ 0.08-0.25
ap (mm) 0.2-1.8 0.3-1.8 0.2-0.8

20 fz(mm) 0.1-0.25 _ 0.1-0.25 ) _ 0.08-0.25
ap (mm) 0.2-2 0.3-2 0.2-0.8

Speed (Vcin m/min)

Coating o

quality App"“tm"- "
-
-w
v

A\ 4 A 4
v v
MGCPVTi  Rough 120 210 300 - 100 225 350 - - 80 140 200

Fine 200 250 300 180 290 400 100 175 250



Universal steel mills up to 52 HRC

Ball nose end mills | 2 cutting edges | conical

o.4d-1 12l 2 N 390° MecPT
5 @ 0 |
Order no. d L 1
NVV 1162 56 0041 04 06 25
NW 1162 56 010 1 [15] 25
NV 1162 56 0101 1T 15 39
NVW 1162 56 015 1.5 23 25
NW 1162 56 020 2 3 25
NVV 1162 56 021 2 3 50
NV 1162 56 025 25 4 25
NW 1162 56 030 3 45 25
NVV 1162 56 031 3 45 50
NVV 1162 56 040 4 6 25
NV 1162 56 0401 4 6 39
NVV 1162 56 041 4 6 44
NV 1162 56 050 5 75 25
NW 1162 56 051 5 [7.5]50
NW 1162 56 060 6 9 35
NV 1162 56 061 6 9 50
NV 1162 56 080 8 12 50
NVV 1162 56 081 8 12 90
NV 1162 56 100 10 15 50
NW 1162 56 101 10 15 50
NW 1162 56 121 1218 90

75
75
75
75
75
100
75
75
100
75
75
100
75
90
75
100
100
150
110
150
150

0.2
0.5
0.5
0.75

1.25
1.5
1.5

2.5
2.5

o~ o g BB oW W

© o o o0 O~ o0 o0 o0 o0 o0 O B o0 o0 O

N  gEEgy < gEEey
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Effective usable length at x° draft

angle
0.5°

5.00
5.00
7.13
8.50
8.50
9.88
9.75
9.75
12.50
12.50
12.50
15.25
15.25
18.00
19.51
22.01
23.51
27.51
27.51
31.51

']0

9.51
9.51
13.51
16.01
16.01
18.52
18.02
18.02
23.03
23.03
23.03
25.45
25.45
33.05
36.04
40.06
43.06
50.08
50.08
57.09

1.5°

26.14
39.82
26.32
26.41
51.41
26.50
26.47
51.47
26.11
40.11

51.21
36.30
51.36

20

27.06
41.07
27.15
27.20
52.73
27.25
27.23

26.56

52.01

30

28.14
42.38
28.19
28.21

28.23
28.21



Universal steel mill up to 52 HRC - Ball nose end mill | 2 cutting edges | conical

Application data (fz/ ap)

of cut

Copy end mill 3D

0.4 fz(mm) 0.005-0.0125 _ 0.005-0.02 ) _ 0.005-0.015
' ap (mm) 0.005-0.055 0.01-0.1 0.005-0.05
1.25 fz(mm)  0.01-0.025 0.01-0.04 0.01-0.03
' ap(mm)  0.05-0.13 0.06-0.2 0.04-0.1
3.4 fz(mm)  0.04-0.07 0.04-0.07 0.04-0.07
ap(mm)  0.08-0.4 0.06-0.4 0.08-0.2
5.6 fz(mm) ~ 0.08-0.12 0.08-0.12 0.08-0.15
ap(mm)  0.1-0.6 0.12-0.6 0.1-0.3
8 fz(mm)  0.08-0.15 0.08-0.15 0.08-0.15
ap(mm)  0.15-0.8 0.15-0.8 0.15-0.4
10 fz(mm)  0.08-0.15 0.08-0.15 0.08-0.2
ap (mm) 0.2-1 0.3-1 0.2-0.5
12 fz(mm)  0.08-0.15 0.08-0.15 0.08-0.25
ap (mm) 0.2-1.2 0.3-1.2 0.2-0.6

Speed (Vcin m/min)

Coati L
ot e [
-w
. v
MGCPVTi Rough - 100 225 350 80 140 200
Fine 150 225 300 180 290 400 100 175 250



Universal steel mills up to 52 HRC

Ball nose end mills | 4 cutting edges

2% | 4 i N
Al 21 I
Order no. d L 1
NVV 1224 56 020 2 3
NV 1224 56 030 3 45
NVV 1224 56 0301 3 6
NVV 1224 56 040 4 6
NWV 1224 56 050 5 75
NWV 1224 56 060 6 9
NVV 1224 56 0601 6 12
NVV 1224 56 080 8 12
NWV 1224 56 100 10 15
NVV 1224 56 1001 10 20
NVV 1224 56 120 12 18
NWV 1224 56 1201 12 24
NVV 1224 56 160 16 24
NV 1134 46 160 16 50
NVV 1224 56 200 20 30
NVV 1324 56 020 2 3 10
NV 1324 56 030 3 45 12
NVV 1324 56 040 4 6 12
NVV 1324 56 050 5 |15 15
NVV 1324 56 060 6 9 20
NVV 1324 56 061 6 9 20
NVV 1324 56 080 8 12 26
NV 1324 56 100 10 15 31
NVV 1324 56 120 1218 37
NV 1324 56 160 16 24 43
NVV 1324 56 200 20 30 353

1.9
2.9
3.8
4.8
5.8
5.8
7.8
9.8
11.8
15.8
19.8

57
57
57
57
57
57
57
63
72
72
83
83
92
100
104

75
75
75
75
75
100
90
100
110
110
150

1.5
1.5

N

—_
o

1.5

2.5

co o~ U1 B oW W

© o~ O O~ O~ O O O
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12
16
20
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Universal steel mill up to 52 HRC -Ball nose end mill | 4 cutting edges

Application data (fz/ ap)

of cut

Copy end mill 3D

) fz(mm)  0.01-0.025 _ 0.01-0.04 ) _ 0.01-0.03
ap(mm)  0.05-0.13 0.06-0.2 0.04-0.1

3.4 fz(mm)  0.04-0.07 _ 0.04-0.07 ) _ 0.04-0.07
ap(mm)  0.08-0.4 0.06-0.4 0.08-0.2

5.6 fz(mm)  0.08-0.12 _ 0.08-0.12 ) _ 0.08-0.15
ap (mm) 0.1-0.6 0.12-0.6 0.1-0.3

8 fz(mm)  0.08-0.15 _ 0.08-0.15 ) _ 0.08-0.15
ap(mm)  0.15-0.8 0.15-0.8 0.15-0.4

10 fz(mm)  0.08-0.15 _ 0.08-0.15 ) _ 0.08-0.2
ap (mm) 0.2-1 0.3-1 0.2-0.5

12 fz(mm)  0.08-0.15 _ 0.08-0.15 ) _ 0.08-0.25
ap (mm) 0.2-1.2 0.3-1.2 0.2-0.6

16 fz(mm)  0.1-0.25 _ 0.1-0.25 ) _ 0.08-0.25
ap (mm) 0.2-1.6 0.3-1.6 0.2-0.8

20 fz(mm)  0.1-0.25 _ 0.1-0.25 ) _ 0.08-0.25
ap (mm) 0.2-2 0.3-2 0.2-0.8

Speed (Vcin m/min)

Coating o

quality AIDIDIICatlon-
-——
-w
v

MGCPVTi  Rough 120 210 300 - 100 225 350 - - 80 140 200
Fine 200 250 300 180 290 400 100 175 250




Universal steel mills up to 52 HRC

Ball nose end mills | 4 cutting edges | conical

350 | i N

@I

Order no. d L d
NVV 1164 56 030 3 45 25 - 75
NVV 1164 56 031 3 45 50 - 100
NWV 1164 56 040 4 6 25 - 75
NVV 1164 56 041 4 6 50 - 100
NV 1164 56 050 S 75025 - 75
NVV 1164 56 051 S |75]5 | - |90
NVV 1164 56 060 6 9 3 - 75
NVV 1164 56 061 6 | 9 5| - 100
NWV 1164 56 080 8 12 50 - 100
NVV 1164 56 081 8 [12 90| - 150
NV 1164 56 100 10 15 50 - 110
NVV 1164 56 101 10 15 50 - 150

1.5
1.5

2.5
2.5

o o1 B B W w

© oo o~ O O O O

10
12
12
12

B S T T ~ i e e S S e T

Effective usable length at x° draft

angle
0.5°

9.75
9.75
12.50
12.50
15.25
15.25
18.00
19.51
22.01
23.51
27.51
27.51

’IO

18.02
18.02
23.03
23.03
25.45
2545
33.05
36.04
40.06
43.06
50.08
50.08

1.5°

2647
51.47
26.11

51.21
36.30
51.36

20

21.23

26.56

52.01

30

28.21



Universal steel mill up to 52 HRC - Ball nose end mill | 4 cutting edges | conical

Application data (fz/ ap)

of cut

Copy end mills 3D

3.1 fz(mm)  0.04-0.07 _ 0.04-0.07 ) ) 0.04-0.07
ap(mm)  0.08-0.4 0.06-0.4 0.08-0.2

5.6 fz(mm)  0.08-0.12 _ 0.08-0.12 ) ) 0.08-0.12
ap (mm) 0.1-0.6 0.12-0.6 0.1-0.3

8 fz(mm)  0.08-0.15 _ 0.08-0.15 ) ) 0.08-0.12
ap(mm)  0.15-0.8 0.15-0.8 0.15-0.4

10 fz(mm)  0.08-0.15 _ 0.08-0.15 ) ) 0.08-0.12
ap (mm) 0.2-1 0.3-1 0.2-0.5

Speed (Vcin m/min)

Coating o

quality AIOIOIImon- g’
-—
-w
v

A\ 4 A\ 4
v 4
MGCPVTi Rough 120 210 300 - 100 225 350 - - 80 140 200

Fine 200 250 300 180 290 400 100 175 250

20



Universal steel mills up to 52 HRC

Toric corner radius end mills | 2 cutting edges

Yol 3 e
0.5-12 2 0.1-5

v0 90
A°30°

MGCPVTi

4 @ 0 1&

Order no.
without AT | short
NVV 0332 56 00501
NVV 0332 56 01001
NVV 0332 56 01002
NVV 0332 56 01502
NVV 0332 56 02002
NVV 0332 56 02003
NVV 0332 56 020
'NW 0172 56 020*
NVV 0332 56 03002
NVV 0332 56 03003
NVV 0332 56 030
NVV 0332 56 031
NVV 0332 56 0311
NVV 0332 56 04002
NVV 0332 56 040021
NVV 0332 56 040
NVV 0332 56 0401
NVV 0332 56 041
NVV 0332 56 0411
'NW 0172 56 040*
NVV 0332 56 05002
NVV 0332 56 050
NVV 0332 56 051
NVV 0332 56 06003
NVV 0332 56 060
NVV 0332 56 061

(Sa] (Sa]

o~ O O oo o BB B DR E R 0w NN NN

* Deviating values: y°=2°; A°=30°

0.8
1.5
1.5
2.3

w W w w

4.5
4.5
4.5
4.5
4.5

o~ O OO0 O O~ O~ O

50
50
50
50
50
50
50
57
50
50
50
50
57
50
57
50
57
50
57
57
57
57
57
57
57
57

21

0.1
0.1
0.2
0.2
0.2
0.3
0.5
0.6
0.2
0.3
0.5

0.2
0.2
0.5
0.5

1.5
0.2
0.5

0.3
0.5

d,

[

o~ o oo oo oo oo oo o PO B O B O P> P> P& P o0 P& PEPPEEPEPEPSE S

RN RN N RN N N N N NN NN NN NN NN NN NN NN NN

Q-|
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Effective usable length at x° draft

angle
0.5°

0.74
1.90
1.88
2.77
3.54
3.53
3.51
3.50
5.16
5.15
5.14
5.10
5.10

6.75

6.74

6.70
6.67
8.34
8.32
8.30

’IO

0.87
2.09
2.07
3.00
3.79
3.78
3.75
3.74
5.45
5.44
5.42
5.37
5.37

7.09

7.07

7.02
6.97
8.71
8.69
8.65

1.5°

0.98
2.25
2.23
3.18
3.99
3.98
3.95
3.93
5.69
5.68
5.66
5.59
5.59

71.36

7.33

1.27
1.22
9.02
8.99
8.94

20

1.09
2.39
2.37
3.34
4.17
4.15
4.12
410
5.90
5.89
5.86
5.78
5.78

71.63

7.58

7.51
1.44
9.35
9.31
9.23

30

1.29
2.65
2.62
3.63
4.50
4.48
4.43
4.41
6.36
6.34
6.29
6.18
6.18

8.23

8.16

8.04
71.92

10.02
9.91



Universal steel mill up to 52 HRC - Toric corner radius end mill | 2 cutting edges

Order no.

NVV 0332 56 062
"NV 0172 56 060
'NW 0172 56 061*
NVV 0332 56 080
NVV 0332 56 081
NVV 0332 56 082
NVV 0332 56 083
"NV 0172 56 080*
NV 0172 56 081
NVV 0332 56 100
NVV 0332 56 101
NVV 0332 56 102
NVV 0332 56 103
"NV 0172 56 100*
'NW 0172 56 101*
"NV 0172 56 103*
NVV 0332 56 120
NVV 0332 56 1206
NVV 0332 56 121
NVV 0332 56 122
NVV 0332 56 123
'NW 0172 56 121*
'NW 0172 56 123*
'NW 0172 56 124*
with AT| short | long
NVV 0362 56 020
NVV 0362 56 030
NVV 0362 56 031
NVV 0362 56 040
NVV 0362 56 041
NVV 0362 56 050
NVV 0362 56 051
NVV 0362 56 060
NVV 0362 56 061
NVV 0362 56 0611

NEW)

© O O O 0 & o o o o

- A A A A A A A A A A A A A
RN R N N N NN NN O O O o o o o

o~ O O U U BBE N

* Deviating values: y°=2°; A°=30°

N

12
12
12
12
12
12
15
15
15
15
15
15
15
18
18
18
18
18
18
18
18

4.5
4.5

7.5
7.5

10
12
12
12
12
15
15
20
20
20

1.9
2.9
2.9
3.8
3.8
4.8
4.8
5.8
5.8
5.8

57
57
57
63
63
63
63
63
63
72
72
72
72
72
72
72
83
83
83
83
83
83
83
83

75
75
75
75
75
75
75
75
75
100

22

1.5

2.5
0.5

1.5

2.5

0.5

1.5

2.5

0.5

0.6

1.5

ar BSow N

0.5
0.5

0.5

0.5

0.5

N
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Universal steel mill up to 52 HRC - Toric corner radius end mill | 2 cutting edges

Order no. d,
NVV 0362 56 062 6
'NVV 0182 56 060** 6
"NV 0182 56 061** 6
NVV 0362 56 080 8
NVV 0362 56 081 8
NVV 0362 56 082 8
NVV 0362 56 083 8
'NVV 0182 56 080** 8
NV 0182 56 081** 8
NVV 0362 56 100 10
NVV 0362 56 101 10
NVV 0362 56 102 10
NVV 0362 56 103 10
'NVV 0182 56 100** 10
"NV 0182 56 101** 10
'NVV 0182 56 103** 10
NVV 0362 56 120 12
NVV 0362 56 121 12
NVV 0362 56 122 12
NVV 0362 56 123 12
"NV 0182 56 123** 12
'NW 0182 56 124** 12

** Deviating values: y°=1° N\°=30°

N

12
12
12
12
12
12
15
15
15
15
15
15
15
18
18
18
18
18
18

20
20
20
26
26
26
26
26
26
31
31
31
31
31
31
31
37
37
37
37
37
37

5.8
5.8
5.8
7.8
7.8
7.8
7.8
7.8
7.8
9.8
9.8
9.8
9.8
9.8
9.8
9.8
11.8
11.8
11.8
11.8
11.8
11.8

75
75
75
90
90
90
90
90
90
100
100
100
100
100
100
100
110
110
110
110
110
110

23

1.5

2.5
0.5

1.5

2.5

0.5

1.5

2.5

0.5

1.5

N
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Universal steel mill up to 52 HRC - Toric corner radius end mill | 2 cutting edges

Application data (fz/ ap)

Diameter Feed depth - M
of cut

Copy end mill 3D

0.5 fz(mm)  0.005-0.02  0.005-0.02  0.005-0.02 0.005-0.015
' ap(mm)  0.005-0.1  0.005-0.08  0.01-0.1 0.005-0.05
1.9 fz(mm)  0.01-0.04  0.01-004  0.01-0.04 0.01-0.03
ap(mm)  0.05-0.2 0.05-0.15 0.06-0.2 0.04-0.1
3.4 fz(mm)  0.04-0.07  0.04-0.07  0.04-0.07 0.04-0.07
ap(mm)  0.08-0.4 0.08-0.3 0.06-0.4 0.08-0.2
5.6 fz(mm)  0.08-0.12  0.08-0.12  0.08-0.12 0.08-0.15
ap(mm)  0.1-0.6 0.1-0.4 0.12-0.6 0.1-0.3
8 fz(mm)  0.08-0.115 0.08 0.08-0.15 0.08-0.15
ap(mm)  0.15-0.525 0.15 0.15-0.8 0.15-0.4
10 fz(mm)  0.08-0.115 0.08 0.08-0.15 0.08-0.2
ap(mm)  0.2-0.65 0.2 0.3-1 0.2-0.5
12 fz(mm)  0.08-0.115 0.08 0.08-0.15 0.08-0.25
ap(mm)  0.2-0.75 0.2 0.3-1.2 0.2-0.6

Speed (Vcin m/min)

Coati -
q(:;IIiI:)? Application - M
- -—— -——
-w -w -w
. v v v v
MGCPVTi  Rough 120 210 300 100 225 350 80 140 200
Fine 200 250 300 70 110 150 180 290 400 100 175 250



Universal steel mills up to 52 HRC

Toric corner radius end mills | 2 cutting edges | conical

250 3 Jloz-2) 2300 Hecm
0 @1 E ]
| | konisch

Order no. d L 1
NW 0162 56 020 2 3 25
NW 0162 56 0206 2 | 3 |39
NVV 0162 56 022 2 3 25
NV 0162 56 0221 2 | 3 |39
NW 0162 56 021 2 3 50
NVV 0162 56 03005 3 45 25
NVV 0162 56 030 3 4525
NV 0162 56 0301 3 45 39
NVV 0162 56 031 3 45 50
NVV 0162 56 04005 4 6 25
NV 0162 56 040 4 6 25
NVV 0162 56 041 4 6 44
NVV 0162 56 050 5 75 25
NVV 0162 56 051 5 [7.5]50
NW 0162 56 060 6 9 35
NVV 0162 56 061 6 9 50
NVV 0162 56 080 8 12 50
NW 0162 56 081 8 12 90
NVV 0162 56 100 10 15 50
NW 0162 56 101 10 15 50

75
75
75
75
100
75
75
75
100
75
75
100
75
90
75
100
100
150
110
150

25

0.2
0.2
0.5
0.5
0.5
0.5
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Universal steel mill up to 52 HRC - Toric corner radius end mill | 2 cutting edges | conical

Application data (fz/ ap)

of cut

Copy end mill 3D

9 fz(mm)  0.01-0.04 0.01-004  0.01-004  0.02-0.08 _ 0.01-0.03
ap(mm)  0.05-0.2 0.05-0.15 0.06-0.2 0.1-0.7 0.04-0.1

3.4 fz(mm)  0.04-0.07 0.04-0.07 0.04-0.07 0.04-0.1 _ 0.04-0.07
ap(mm)  0.08-0.4 0.08-0.3 0.06-0.4 0.15-1.4 0.08-0.2

5.6 fz(mm)  0.08-0.12 0.08-0.12 0.08-0.12 0.06-0.15 _ 0.08-0.15
ap (mm) 0.1-0.6 0.1-04 0.12-0.6 0.2-2 0.1-0.3

8 fz(mm)  0.08-0.115 0.08 0.08-0.15 0.08-0.2 _ 0.08-0.15
ap(mm) 0.15-0.525 0.15 0.15-0.8 0.3-2.8 0.15-0.4

10 fz(mm)  0.08-0.115 0.08 0.08-0.15 0.08-0.25 _ 0.08-0.2
ap(mm)  0.2-0.65 0.2 0.3-1 0.4-3.5 0.2-0.5

Speed (Vcin m/min)

Coating o
quality Appllcatlon- g _
-— -—
-w -w -w
v v v v v

MGCPVTi Rough : : 100 225 350 : - 80 140 200
Fine 150 225 300 120 135 150 180 290 400 300 450 600 100 175 250

26



Universal steel mill up to 52 HRC

Toric corner radius end mill | 3 cutting edges

6216 | 3 | 207 || var MRS
Sl |
Order no. d L 1
NVV 0163 57 060 6 12

NV 0163 57 080 8 16

NV 0163 57 100 10 20

NW 0163 57 120 12 24

NW 0163 57 160 16 24

NVV 0183 57 060 6 12 20
NVV 0183 57 061 6 12 20
NVV 0183 57 080 8 16 26
NVV 0183 57 081 8 16 26
NVV 0183 57100 10 20 31
NVV 0183 57 101 10 20 31
NV 0183 57 103 10 20 31
NV 0183 57120 12 24 37
NW 0183 57 123 12 24 37
NV 0183 57 124 12 24 37

5.8
5.8
7.8
7.8
9.8
9.8
9.8
11.8
11.8
11.8

57
63
72
83
92

75
75
90
90
100
100
100
110
110
110

27
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2.5
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Universal steel mill up to 52 HRC - Toric corner radius end mill | 3 cutting edges

Application data (fz/ ap)
Feed depth

Diameter

of cut

Copy end mill 3D

6 fz(mm)  0.08-0.12 0.08-0.1
ap (mm) 0.1-0.6 0.12-0.375
8 fz(mm)  0.08-0.15 0.08-0.115
ap(mm)  0.15-0.8 0.15-0.525
10 fz(mm)  0.08-0.15 0.08-0.115
ap (mm) 0.211 0.3-0.65
12 fz(mm)  0.08-0.15 0.08-0.115
ap (mm) 0.2-1.2 0.3-0.75
16 fz(mm)  0.1-0.175 0.1-0.175
ap(mm)  0.2-0.95 0.3-0.95
Speed (Vcin m/min)
- -
v v
MGC PVCC Rough . - - -
Fine 150 250 350 150 275 400



Universal steel mill up to 52 HRC — 2
Toric corner radius end mill | 4 cutting edges

Yo 4 02250
2-16 4 0.2-2J A°30°

e | | | @\f /e

MGC PVTi

Order no. d L L d L r d 2z
NVV 0334 56 02002 2 3 50 02 4 4
NVV 0334 56 020 2 3 5 05 4 4
NVV 0334 56 03002 3 45 - - 50 02 4 4
NVV 0334 56 03003 3 45 - - 50 03 4 4
NVV 0334 56 030 3 45 - - 50 05 4 4
NVV 0334 56 03005 3 45 - - 57 05 6 4
NVV 0334 56 031 3 45 - - 50 1 4 4
NVV 0334 56 04002 46 5 02 4 4
NVV 0334 56 040 4 6 50 05 4 4
NVV 0334 56 041 4 6 50 1 4 4
NVV 0334 56 05002 5 75 - - 57 02 6 4
NVV 0334 56 050 5 75 - - 571 05 6 4
NVV 0334 56 051 5 75 - - 57 1 6 4
NVV 0334 56 06002 6 9 57 02 6 4
NVV 0334 56 06003 6 9 57 03 6 4
NVV 0334 56 060 6 9 57 05 6 4
NVV 0334 56 061 6 9 57 1 6 4
NVV 0334 56 062 6 9 57 15 6 4
NVV 0334 56 080 8 12 63 05 8 4
NVV 0334 56 081 8 |12 - | - 63| 1|8 4
NVV 0334 56 082 8 12 - - 63 15 8 4
NVV 0334 56 083 8 |12 - | - 63|28 4
NVV 0334 56 100 0 15 - - 72 05 10 4
NVV 0334 56 101 10015 - |- (72|11 4
NVV 0334 56 102 0 15 - - 72 15 10 4
NVV 0334 56 103 10 (15 - |- 172|210 4

29



Universal steel mill up to 52 HRC - Toric corner radius end mill | 4 cutting edges

Order no. d,
NVV 0334 56 120 12
NVV 0334 56 121 12
NVV 0334 56 122 12
NVV 0334 56 123 12
NVV 0334 56 163 16
NVV 0364 56 020 2
NVV 0364 56 030 3
NVV 0364 56 031 3
NVV 0364 56 040 4
NVV 0364 56 041 4
NVV 0364 56 050 5
NVV 0364 56 051 5
NVV 0364 56 060 6
NVV 0364 56 061 6
NVV 0364 56 062 6
NVV 0364 56 080 8
NVV 0364 56 081 8
NVV 0364 56 082 8
NVV 0364 56 083 8
NVV 0364 56 100 10
NVV 0364 56 101 10
NVV 0364 56 102 10
NVV 0364 56 103 10
NVV 0364 56 120 12
NVV 0364 56 121 12
NVV 0364 56 122 12
NVV 0364 56 123 12

18
18
18
18
24

4.5
4.5

7.5
7.5

12
12
12
12
15
15
15
15
18
18
18
18

10
12
12
12
12
15
15
20
20
20
26
26
26
26
31
31
31
31
37
37
37
37

1.9
2.9
2.9
3.8
3.8
4.8
4.8
5.8
5.8
5.8
7.8
7.8
7.8
7.8
9.8
9.8
9.8
9.8
11.8
11.8
11.8
11.8

83
83
83
83
92

75
75
75
75
75
75
75
75
75
75
90
90
90
90
100
100
100
100
110
110
110
110

30

0.5

1.5

0.5
0.5

0.5

0.5

0.5

1.5
0.5

1.5

0.5

1.5

0.5

1.5

12
12
12
12
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Universal steel mill up to 52 HRC - Toric corner radius end mill | 4 cutting edges

Application data (fz/ ap)

of cut

Copy end mills 3D

) fz(mm)  0.01-0.04 _ 0.01-0.04 ) ) 0.01-0.03
ap(mm)  0.05-0.2 0.06-0.2 0.04-0.1

3.4 fz(mm)  0.04-0.07 _ 0.04-0.07 ) ) 0.04-0.07
ap(mm)  0.08-0.4 0.06-0.4 0.08-0.2

5.6 fz(mm)  0.08-0.12 _ 0.08-0.12 ) ) 0.08-0.15
ap (mm) 0.1-0.6 0.12-0.6 0.1-0.3

8 fz(mm)  0.08-0.115 _ 0.08-0.15 ) ) 0.08-0.15
ap(mm) 0.15-0.525 0.15-0.8 0.15-0.4

10 fz(mm)  0.08-0.115 _ 0.08-0.15 ) ) 0.08-0.2
ap(mm)  0.2-0.65 0.3-1 0.2-0.5

12 fz(mm)  0.08-0.115 _ 0.08-0.15 ) ) 0.08-0.25
ap(mm)  0.2-0.75 0.3-1.2 0.2-0.6

16 fz(mm)  0.1-0.175 _ 0.1-0.25 ) ) 0.08-0.25
ap(mm)  0.2-0.95 0.3-1.6 0.2-0.8

Speed (Vcin m/min)

Coating o
quality AIOIOIIC"‘t"’"-
-——
-w
v

MGCPVTi  Rough 120 210 300 - 100 225 350 : : 80 140 200
Fine 200 250 300 180 290 400 100 175 250




Universal steel mills up to 52 HRC

Toric corner radius end mills | 4 cutting edges | conical

350 4 | ata | avaee e
o @Il
|_a | konisch

Order no. d L, d
NVV 0164 56 030 3 45 25 - 75
NVV 0164 56 031 3 45 5 - 100
NVV 0164 56 040 4 6 25 75
NV 0164 56 041 4 6 50 - 100
NVV 0164 56 050 5 7525 - 75
NVV 0164 56 051 51755 | - |90
NVV 0164 56 052 5 6 25 - 75
NVV 0164 56 060 6 9 35 75
NVV 0164 56 061 6 9 5 - 100
NVV 0164 56 080 8 12 50 - 100
NVV 0164 56 081 8 12 90 - 150
NVV 0164 56 100 0 15 5 - 110
NVW 0164 56 101 10 15 50 - 150
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Universal steel mill up to 52 HRC- Toric corner radius end mill | 4 cutting edges | conical

Application data (fz/ ap)

Diameter Feed depth - M
of cut

Copy end mills 3D

3.4 fz(mm)  0.04-0.07 _ 0.04-0.07 ) ) 0.04-0.07
ap(mm)  0.08-0.4 0.06-0.4 0.08-0.2

5.6 fz(mm)  0.08-0.12 _ 0.08-0.12 ) ) 0.08-0.15
ap (mm) 0.1-0.6 0.12-0.6 0.1-0.3

8 fz(mm) 0.08-0.115 _ 0.08-0.15 ) ) 0.08-0.15
ap(mm) 0.15-0.525 0.15-0.8 0.15-04

10 fz(mm)  0.08-0.115 _ 0.08-0.15 ) ) 0.08-0.2
ap(mm)  0.2-0.65 0.3-1 0.2-0.5

Speed (Vcin m/min)

Coating o
quality AIolmlcatlon- §
-—
-w
v

- -
v 4
MGCPVTi Rough 120 210 300 - 100 225 350 : ' 80 140 200

Fine 200 250 300 180 290 400 100 175 250



Universal steel mills up to 52 HRC
End mills | 2 cutting edges

o.4d-1 20 2 N 390° Mec VT
= @a
ol

Order no. d L d
NVV 0222 56 0041 04 0.6 50
NV 0222 56 0051 0.5 0.75 50
NVV 0222 56 0061 06 09 50
NVV 0222 56 0081 08 12 50
NW 0222 56 0101 1T 15 50
NWV 0222 56 0152 1.5 25 50
NV 0222 56 0151 15125 57
NV 0222 56 020 2 | 3 50
NVV 0222 56 022 2 3 57
NVV 0222 56 0251 25 4 50
NW 0222 56 025 25 4 57
NVV 0222 56 030 3 45 50
NV 0222 56 031 3 45 57
NVV 0132 56 030 3 30 60
NW 0132 56 031 3 30 75
NV 0222 56 041 4 6 50
NV 0222 56 040 4 6 - - 5]
NV 0132 56 040 4 30 60
NV 0132 56 041 4 30 75
NV 0222 56 050 5 75 57
NVW 0132 56 050 5 35 70
NVV 0132 56 051 5 40 100
NV 0222 56 060 6 9 - - 5
NV 0132 56 060 6 40 100
NV 0132 56 061 6 50 150
NVV 0222 56 080 8 (12| - | - |63

34

@{H

Effective usable length at x° draft

angle

z
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0.5°

0.88
1.05
1.23
1.60
1.91
2.74
3.01
3.55
3.55
4.63
4.63
5.17
5.7

6.76

8.35

’IO

1.02
1.21
1.39
1.75
2.10
2.97
3.25
3.81
3.81
4.92
4.92
5.47
5.47

7.10

8.72

1.5°

1.14
1.34
1.53
1.90
2.27
3.15
3.44
4.02
4.02
5.15
5.15
5.71
5.71

7.38

9.04

20

1.26
1.46
1.66
2.04
2.41
3.32
3.62
4.20
4.20
5.35
5.35
5.93
5.93

7.65

9.38

30

1.47
1.68
1.89
2.29
2.67
3.61
3.92
4.54
4.54
5.78
5.78
6.40
6.40

8.27



Universal steel mill up to 52 HRC -End mill | 2 cutting edges

Order no. d,
NVV 0132 56 080 8
NVV 0132 56 081 8
NVV 0222 56 100 10
NVV 0132 56 100 10
NVV 0132 56 101 10
NVV 0222 56 120 12
NVW 0132 56 120 12
NVV 0132 56 121 12
NVV 0222 56 160 16
NVV 0132 56 160 16
NVV 0132 56 161 16
NVV 0132 56 200 20
NVV 0222 56 200 20
NVV 0132 56 201 20
NVV 0322 56 020 2
NVV 0322 56 030 3
NVV 0322 56 040 4
NVV 0322 56 050 5
NVV 0322 56 060 6
NVV 0322 56 080 8
NVV 0322 56 100 10
NVV 0322 56 120 12
NVV 0322 56 160 16
NVV 0322 56 200 20

40
50
15
45
60
18
45
75
24
45
75
40
30
75

4.5

1.5

12
15
18
24
30

10
12
12
15
20
26
31
37
43
53

1.9
2.9
3.8
4.8
5.8
7.8
9.8
11.8
15.8
19.8

100
150
72
100
150
83
100
150
92
100
150
100
104
150

75
75
75
75
75
90
100
110
140
150
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Universal steel mill up to 52 HRC -End mill | 2 cutting edges

Application data (fz/ ap)

of cut

Pocket and slot milling
fz(mm) 0.005-0.01 0.005-0.01 0.005-0.01  0.005-0.1  0.005-0.01 0.005-0.01

04-08 ap(mm)  0.02-0.1 0.02-0.1 0.02-0.1 0.02-0.1 0.02-0.1 0.02-0.05

1.25 fz(mm)  0.01-0.02 0.01-0.02 0.01-0.02 0.01-0.03 0.01-0.02 0.01-0.02
' ap (mm) 0.1-0.3 0.2-0.3 0.1-0.3 0.1-0.7 0.2-0.3 0.05-0.2

3.4 fz(mm)  0.03-0.05 0.03-0.05 0.03-0.05 0.04-0.09 0.03-0.05 0.02-0.03
ap (mm) 0.2-0.7 0.2-04 0.2-0.7 0.15-1.4 0204 0.1-0.2

5.6 fz(mm)  0.03-0.05 0.03-0.05 0.03-0.05 0.05-0.1 0.03-0.05 0.03-0.04
ap (mm) 0.2-1 0.2-0.6 0.2-1 0.15-2 0.2-0.6 0.1-0.3

8 fz(mm)  0.04-0.06 0.04-0.06 0.04-0.06 0.06-0.15 0.04-0.06  0.04-0.05
ap (mm) 0.2-1.1 0.3-0.7 0.2-1.1 0.15-2.8 0.3-0.7 0.1-0.4

10 fz(mm)  0.05-0.08 0.05-0.08 0.05-0.08 0.08-0.17 0.05-0.08 0.05-0.06
ap (mm) 0.2-1.3 0.4-0.8 0.2-1.3 0.2-3.5 0.4-0.8 0.1-0.4

12 fz(mm)  0.06-0.1 0.06-0.1 0.06-0.1 0.09-0.2 0.06-0.1 0.06-0.07
ap (mm) 0.2-1.5 0.5-0.8 0.2-1.5 0.2-4.2 0.5-0.8 0.1-0.4

16 fz(mm)  0.06-0.1 0.06-0.1 0.06-0.1 0.1-0.27 0.06-0.1 0.06-0.07
ap (mm) 0.2-1.9 0.7-1.1 0.2-1.9 0.2-5.6 0.7-11 0.1-0.4

20 fz(mm)  0.07-0.12 0.07-0.12 0.07-0.12 0.12-0.35 0.07-0.12 0.06-0.08
ap (mm) 0.2-2.1 0.9-1.3 0.2-21 0.2-7 0.9-1.3 0.1-0.4

Speed (Vcin m/min)

Coating —
quality AIDIDIICatmn- §
-—
-w -w
v

A4 v v v
MGCPVTi  Rough 120 210 300 : 100 225 350 : - 120 160 200

Fine 200 250 300 90 120 150 180 290 400 300 450 600 50 65 80 100 175 250



Universal steel mills up to 52 HRC
End mills | 4 cutting edges

1.5d-120 4 : AY’390° Mec VT
AL 31 I

Order no. d L d
NVV 0224 56 015 15 25 50
NVV 0224 56 021 2 3 - - 50
NVV 0224 56 022 2 3 - - 57
NVV 0224 56 031 3 |45 - - | 50
NVV 0224 56 030 3 45 - - 57
NVV 0224 56 040 4 6 57
NVV 0224 56 050 5 |15 - - 57
NVV 0224 56 060 6 9 - - | 57
NVV 0224 56 080 g 12 - - 63
NVV 0224 56 100 10 15 72
NVV 0224 56 120 12 18 83
NVV 0224 56 160 16 24 92
NVV 0134 56 200 20 | 40 100
NVV 0224 56 200 20 30 104
NVV 0324 56 020 2 4 10 19 75
NVV 0324 56 030 3 4512 29 75
NVV 0324 56 040 4 6 12 38 75
NVV 0324 56 050 5 75 15 48 75
NVV 0324 56 060 6 9 20 58 75
NVV 0324 56 080 8 12 26 78 90
NVV 0324 56 100 0 15 31 9.8 100
NVV 0324 56 120 1218 37 11.8 110
NVV 0324 56 160 16 24 43 15.8 140
NVV 0324 56 200 20 1 30 53 19.8 150
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Universal steel mill up to 52 HRC -End mill | 4 cutting edges

Application data (fz/ ap)

of cut

Pocket and slot milling
fz(mm)  0.01-0.02  0.01-0.02  0.01-0.02 0.01-0.03 0.01-0.02  0.01-0.02

1:5-2 ap (mm) 0.1-0.3 0.2-0.3 0.1-0.3 0.1-0.7 0.2-0.3 0.05-0.2

3.4 fz(mm)  0.03-0.05 0.03-0.05 0.03-0.05 0.04-0.09 0.03-0.05 0.02-0.03
ap (mm) 0.2-0.7 0.2-04 0.2-0.7 0.15-1.4 0204 0.1-0.2

5.6 fz(mm)  0.03-0.05 0.03-0.05 0.03-0.05 0.05-0.1 0.03-0.05 0.03-0.04
ap (mm) 0.2-1 0.2-0.6 0.2-1 0.15-2 0.2-0.6 0.1-0.3

8 fz(mm)  0.04-0.06 0.04-0.06 0.04-0.06 0.06-0.15 0.04-0.06  0.04-0.05
ap (mm) 0.2-1.1 0.3-0.7 0.2-1.1 0.15-2.8 0.3-0.7 0.1-0.4

10 fz(mm)  0.05-0.08 0.05-0.08 0.05-0.08 0.08-0.17 0.05-0.08 0.05-0.06
ap (mm) 0.2-1.3 0.4-0.8 0.2-1.3 0.2-3.5 0.4-0.8 0.1-0.4

12 fz(mm)  0.06-0.1 0.06-0.1 0.06-0.1 0.09-0.2 0.06-0.1 0.06-0.07
ap (mm) 0.2-1.5 0.5-0.8 0.2-1.5 0.2-4.2 0.5-0.8 0.1-0.4

16 fz(mm)  0.06-0.1 0.06-0.1 0.06-0.1 0.1-0.27 0.06-0.1 0.06-0.07
ap (mm) 0.2-1.9 0.7-11 0.2-1.9 0.2-5.6 0.7-11 0.1-0.4

20 fz(mm)  0.07-0.12 0.07-0.12 0.07-0.12 0.12-0.35 0.07-0.12 0.06-0.08
ap (mm) 0.2-2.1 0.9-1.3 0.2-2.1 0.2-7 0.9-1.3 0.1-0.4

Speed (Vcin m/min)

Coating o
quality AIDIDIICm'on- g
-—
-w -w
v

A\ 4 \ 4
-w -w -
) v v v
MGCPVTi  Rough 120 210 300 : 100 225 350 : - 120 160 200

Fine 200 250 300 90 105 120 180 290 400 300 450 600 50 60 70 100 175 250



Steel mills up to 58 HRC

Ball nose, toric, bull end, and end mills

Properties

e 2to 8 cutting edges

e Ball nose end mill

e Toric corner radius end mills
e End mills

Ball nose end mills | 2 cutting €dges .......cocoovverrernrrernrrirnneens
Toric corner radius end mills | 2 cutting edges.........c.coocvuuncen.
Toric corner radius end mills | 6 and 8 cutting edges.............

End mills | 4 to 8 cutting €dges........c.ovvveevverrenrriirriinrienes

Cutting materials

_ _ ISO application _ Cutting edge length Teeth Radius
Coating quality Diameter
M - S [ (mm) z r (mm)
UMGCPVIH = % = = = 01 - 16 | 01 - 16 2 005 - 8
MGC PVTi v - v - - v 01 -2 01 - 60 0 2

39




Steel mills up to 58 HRC

Ball nose end mills | 2 cutting edges

0.1-16 2 - A°30°

2@ 0o

UMGCPVTH

r+/-
PSR
%\on%

Order no. d

1 2 3
NVV 1722 85 001 0.1 01
NVV 1722 85 002 02 0.2
NVV 1722 85003 03 03
NVV 1722 85 004 04 04
NVV 1722 85 005 05 05
NVV 1722 85 006 06 0.6
NVV 1722 85008 08 08
NV 172285010 1 1
NVV 1722 850101 1 1
NVV 1722 85015 15 15
NVV 1722 850151 1.5 15
NVV 1722 85 020 2 2
NVV 1722 85 0201 2 2
NVV 1722 85030 3 3
NVV 1722 850301 3 3
NVV 1722 85 040 4 4
NVV 1722 85 0401 4 4
NVV 1722 85 050 5 5
NVV 1722 85 0501 5 5
NVV 1722 85060 6 6
NVV 1722 85 0601 6 6
NVV 1722 85080 8 8
NVV 1722 85 0801 8 8
NVV 1722 85 100 10 10
NVV 1722 851001 10 10
NVV 1722 85120 12 12

50
50
50
50
50
50
50
50
75
50
75
50
75
57
75
57
75
57
75
57
75
63
90
712
100
83

40

0.05
0.1
0.15
0.2
0.25
0.3
0.4
0.5
0.5
0.75
0.75

1.5
1.5

2.5
2.5

o~ o1 g BB W W
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0.5°

0.22
0.35
0.47
0.56
0.67
0.78
1.01
1.26
1.26
1.77
1.77
2.30
2.30
3.36
3.36
4.41
4.41
5.45
5.45

\””/K'\

d;

']0

0.32
0.45
0.57
0.65
0.77
0.89
1.12
1.34
1.34
1.90
1.90
2.45
2.45
3.53
3.53
4.60
4.60
5.67
5.67

1.5°

0.41
0.54
0.67
0.74
0.86
0.98
1.21
1.45
1.45
2.02
2.02
2.58
2.58
3.68
3.68
4.76
4.76
5.84
5.84

20

0.49
0.63
0.76
0.82
0.94
1.06
1.30
1.54
1.54
2.12
2.12
2.69
2.69
3.80
3.80
4.90
4.90
5.99
5.99

Effective usable length at x° draft
angle

30

0.67
0.81
0.95
0.97
1.10
1.22
1.47
1.72
1.72
2.31
2.31
2.89
2.89
4.03
4.03
5.15
5.15
6.25
6.25



Steel mill up to 58 HRC - Ball nose end mill | 2 cutting edges

Order no. d,
NVV 1722 85 1201 12
NVV 1722 85 160 16
NVV 1722 85 1601 16
NV 1192850011 (NEW] 0.1
NVV 1192850012 [NEW) 0.1
NVV 1192850021 (NEW) 0.2
NVV 1192850022 (NEW] 0.2
NV 1192850031 [NEW] 0.3
NVV 1192 850032 [NEW) 0.3
NVV 1192 85 0033 0.3
NVV 1192 85 0041 0.4
NVV 1192 85 0042 0.4
NVV 1192 85 0043 0.4
NVV 1192 85 0051 0.5
NVV 1192 85 0052 0.5
NVV 1192 85 0053 0.5
NVV 1192 85 0061 0.6
NVV 1192 85 0062 0.6
NVV 1192 85 0063 0.6
NVV 1192 85 0081 0.8
NVV 1192 85 0082 0.8
NVV 1192 85 0083 0.8
NVV 1192 850084 [NEW] 0.8
NVV 1192 850101 1
NVV 1192 85 0102 1
NVV 1192 850103 1
NW 1192850104 [NEW] 1
NVV 1192850105 (NEW] 1
NVV 1192 85 0151 15
NVV 1192 85 0152 15
NVV 1192 850153 15
NVV 1192 85 0154 15
NV 1192850155 [NEW] 1.5
NVV 1192850156 [NEW) 1.5

12
16
16

0.08
0.08
0.17
0.17
0.27
0.27
0.27
0.385
0.385
0.385
0.48
0.48
0.48
0.58
0.58
0.58
0.78
0.78
0.78
0.78
0.98
0.98
0.98
0.98
0.98
1.45
1.45
1.45
1.45
1.45
1.45

110
92
150

50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
75
75
50
50
50
75
75
75

41
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0.05
0.05
0.1
0.1
0.15
0.15
0.15
0.2
0.2
0.2
0.25
0.25
0.25
0.3
0.3
0.3
0.4
0.4
0.4
0.4
0.5
0.5
0.5
0.5
0.5
0.75
0.75
0.75
0.75
0.75
0.75

12
16
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Effective usable length at x° draft

angle
0.5°

0.70
0.81
0.87
1.09
1.08
1.41
2.06
1.92
3.54
5.66
3.56
5.68
10.90
3.55
5.67
10.90
3.55
5.67
10.89
16.1
5.66
10.89
16.07
21.2
264
5.74
10.95
16.12
21.26
264
31.5

‘lO

0.78
0.90
0.95
1.18
1.17
1.52
2.21
2.07
3.74
5.92
3.75
5.93
11.26
3.75
5.92
11.25
3.74
5.92
11.25
16.5
5.91
11.24
16.49
21.7
26.9
5.96
11.28
16.52
21.73
26.9
32.2

1.5°

0.86
0.99
1.03
1.28
1.26
1.63
2.35
2.19
3.91
6.13
3.92
6.13
11.53
3.90
6.13
11.53
3.90
6.12
11.52
16.8
6.11
11.52
16.82
22.3
28.0
6.14
11.54
16.84
22.28
28.0
33.7

20

0.94
1.08
1.11
1.37
1.35
1.74
2.48
2.30
4.06
6.31
4.06
6.31
11.77
4.05
6.31
11.77
4.04
6.30
11.76
17.4
6.29
11.75
17.38
23.4
29.3
6.31
11.76
17.36
23.34
29.3
36.5

30

1.1
1.25
1.27
1.95
1.53
1.94
2.71
2.51
4.32
6.62
4.32
6.62
12.70
4.31
6.62
12.65
4.29
6.60
12.62
19.2
6.59
12.59
19.22
25.9
32.5
6.60
12.54
19.18



Steel mill up to 58 HRC - Ball nose end mill | 2 cutting edges

Order no.

NVV 1192 85 0201
NVV 1192 85 0202
NVV 1192 85 0203
NVV 1192 85 0204
NVV 1192 85 0205
NVV 1192 85 0206
NVV 1192 85 0302
NVV 1192 850303
NVV 1192 85 0304
NVV 1192 85 0305
NVV 1192 85 0306
NVV 1192 85 0307
NVV 1192 85 0402
NVV 1192 85 0403
NVV 1192 85 0404
NVV 1192 85 0405
NVV 1192 85 0406
NVV 1192 85 0407
NVV 1192 85 0502
NVV 1192 85 0503
NVV 1192 85 0504
NVV 1192 85 0505
NVV 1192 85 0506
NVV 1192 85 0507
NVV 1192 85 0602
NVV 1192 85 0603
NVV 1192 85 0604
NVV 1192 85 0605
NVV 1192 85 0606
NVV 1192 85 0607

28

28

28

28

28
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10
15
20
30
40
10
15
20
25
30
40
10
15
20
25
30
40
10
15
20
25
30
40
10
15
20
25
30
40

1.95
1.95
1.95
1.95
1.95
1.95
2.95
2.95
2.95
2.95
2.95
2.95
3.9
3.9
3.9
3.9
3.9
3.9
4.9
4.9
4.9
4.9
4.9
4.9
5.85
5.85
5.85
5.85
5.85
5.85

50
50
50
75
75
75
57
57
75
75
75
75
57
57
75
75
75
75
57
57
75
75
75
75
57
57
75
75
75
75
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Effective usable length at x° draft

angle
0.5°
573
10.94
16.11
21.25
31.5
41.5
10.92
16.09
21.24
26.37
31.5
41.7
11.01
16.17
21.30
26.43
31.5
41.7
10.99
16.15
21.29
26.42
31.5
41.7

10
5.94
11.26
16.51
21.72
32.2
43.1
11.23
16.49
21.70
26.88
32.2
43.0
11.29
16.53
21.73
26.91
32.2
43.0
11.26
16.51
21.71
26.89

1.5°
6.12
11.52
16.82
22.25
33.6

11.49
16.80
22.18
27.88
33.6

45.0

11.52
16.82
22.16
27.86
33.6

11.49
16.80

90
6.28
11.75
17.31
23.29

11.71
17.22
23.20
29.18
35.2

11.72
17.17
23.15
29.14

11.69

30
6.56
12.46
19.10

12.30
18.94
25.57

12.20
18.84



Steel mill up to 58 HRC - Ball nose end mill | 2 cutting edges

Application data (fz / ap)

of cut

Copy end mills 3D

fz(mm)  0.005-0.02 0.005-0.02 0.005-0.02 0.01-0.03  0.005-0.02 0.005-0.015
ap(mm)  0.005-0.1  0.005-0.08  0.01-0.1 0.01-0.3  0.005-0.08  0.005-0.05
fz(mm)  0.01-0.04  0.01-0.04  0.01-0.04  0.02-0.08  0.01-0.04  0.01-0.03

0.1-0.8

1-2 ap(mm)  0.05-0.2 0.05-0.15 0.06-0.2 0.1-0.7 0.05-0.15 0.04-0.1
3.4 fz(mm)  0.04-0.07 0.04-0.07 0.04-0.07 0.04-0.1 0.04-0.07 0.04-0.07
ap(mm)  0.08-0.4 0.08-0.3 0.12-0.4 0.15-1.4 0.08-0.3 0.08-0.2

5.6 fz(mm)  0.08-0.12 0.08-0.12 0.08-0.12 0.06-0.15 0.08-0.12 0.08-0.12
ap (mm) 0.1-0.6 0.1-0.4 0.15-0.6 0.2-2 0.1-0.4 0.1-0.3

8 fz(mm)  0.08-0.15 0.08-0.15 0.08-0.15 0.08-0.2 0.08-0.15 0.08-0.12
ap(mm)  0.15-0.8 0.15-0.6 0.25-0.8 0.3-2.8 0.15-0.6 0.15-0.4

10 fz(mm)  0.08-0.15 0.08-0.15 0.08-0.15 0.08-0.25 0.08-0.15 0.08-0.12
ap (mm) 0.2-1 0.2-0.7 0.3-1 0.4-3.5 0.2-0.7 0.2-0.5

12 fz(mm)  0.08-0.15 0.08-0.15 0.08-0.15 0.1-0.3 0.08-0.15 0.08-0.15
ap (mm) 0.2-1.2 0.2-0.8 0.3-1.2 0.4-4.2 0.2-0.8 0.2-0.6

16 fz(mm)  0.1-0.21 0.1-0.175 0.1-0.21 0.1-0.3 0.1-0.175  0.08-0.165
ap (mm) 0.4-1.6 0.3-1.2 0.45-1.6 0.4-5.6 0.3-1.2 0.2-0.8

Speed (Vcin m/min)

Coating
quality Alolollcatlon-
-
-w
v

UMGC PVTIH  poygh _ _ _ _ _
Fine 120235350 70100150 100250400 200400600 305580 80165250




Steel mills up to 58 HRC

Toric corner radius end mills | 2 cutting edges

UMGCPVTH

r+/-
PSR
%\on%

0.1-12 2 0.02-2J| \°30°

4 @ T @5

Order no. d | I d

without AT | high precision
NVV 0722 85001
NVV 0722 85 002
NVV 0722 85003
NVV 0722 85 004
NVV 0722 85 005
NVV 0722 85 006
NVV 0722 85008
NVV 0722 85010
NV 0722 850101
NVV 0722 85015
NVV 0722 850151
NVV 0722 85 02002
NVV 0722 8502102
NVV 0722 85 02005
NVV 0722 8502105
NVV 0722 85 03002
NVV 0722 8503102
NVV 0722 85 03005
NVV 0722 8503105
NVV 0722 85 04002
NVV 0722 85 04102
NVV 0722 85 04005
NVV 0722 85 04105
NVV 0722 85 05002
NVV 0722 85 05102
NVV 0722 85 05005
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50
50
50
50
50
50
50
50
75
50
75
50
75
50
75
57
75
57
75
57
75
57
75
57
75
57
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0.02
0.05
0.05
0.1
0.1
0.1
0.1
0.2
0.2
0.2
0.2
0.2
0.2
0.5
0.5
0.2
0.2
0.5
0.5
0.2
0.2
0.5
0.5
0.2
0.2
0.5

o~ O 00 o o0 oo oo o - o~ O B B B &P P& &P A,
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0.24
0.37
0.50
0.58
0.71
0.83
1.06
1.27
1.27
1.84
1.84
2.39
2.39
2.36
2.36
3.48
3.48
3.45
3.45
4.55
4.55
4.53
4.53
5.61
5.61
5.59

%X'\

ds

dq

10

0.33
0.47
0.67
0.69
0.82
0.94
1.19
1.41
1.47
2.00
2.00
2.58
2.58
2.53
2.53
3.70
3.70
3.66
3.66
4.80
4.80
4.77
4.77
5.87
5.87
5.86

1.5°

0.43
0.57
0.72
0.78
0.91
1.04
1.30
1.53
1.53
2.14
2.14
2.73
2.73
2.67
2.67
3.87
3.87
3.83
3.83
5.00
5.00
4.96
4.96
6.10
6.10
6.07

20

0.52
0.66
0.82
0.86
1.00
1.14
1.40
1.63
1.63
2.26
2.26
2.86
2.86
2.80
2.80
4.03
4.03
3.98
3.98
5.7
5.17
5.13
513
6.29
6.29
6.25

Effective usable length at x° draft
angle

0.5°

30

0.69
0.84
1.01
1.02
1.17
1.31
1.59
1.82
1.82
2.47
247
3.09
3.09
3.02
3.02
4.29
4.29
4.24
4.24
5.46
5.46
5.41
5.41
6.61
6.61
6.56




Steel mill up to 58 HRC - Toric corner radius end mill | 2 cutting edges

Order no. d,
NVV 0722 85 05105 5
NVV 0722 85 06002 6
NVV 0722 85 06102 6
NVV 0722 85 06005 6
NVV 0722 85 06105 6
NVV 0722 85 06010 6
NVV 0722 85 06110 6
NVV 0722 85 08005 8
NVV 0722 85 08105 8
NVV 0722 85 08010 8
NVV 0722 85 08110 8
NVV 0722 85 10010 10
NVV 0722 8510110 10
NVV 0722 85 10015 10
NVV 0722 8510115 10
NVV 0722 85 12010 12
NVV 0722 8512110 12
NVV 0722 85 12020 12
NVV 0722 85 12120 12
NW 0192850011 (NEW) 0.1
NV 0192850012 (NEW) 0.1
NV 0192 850021 [NEW) 0.2
NVV 0192850022 [NEW] 0.2
NVV 0192850031 [NEW] 0.3
NVV 0192 850032 [NEW) 0.3
NV 0192850033 (NEW) 0.3
NVV 0192 85 00411 0.4
NVV 0192 85 00412 0.4
NVV 0192 85 00413 0.4
NVV 0192 85 00511 0.5
NVV 0192 85 00512 0.5
NVV 0192 85 00513 0.5
NVV 0192 8500514 0.5
NVV 0192 85 00612 0.6

x© O o O~ O O O O~ O Ul s

N N, N . . W N —
RN N N O O O o @

0.1
0.1
0.2
0.2
0.3
0.3
0.3
0.4
0.4
0.4
0.5
0.5
0.5
0.5
0.6

0.08
0.08
0.17
0.17
0.27
0.27
0.27
0.385
0.385
0.385
0.48
0.48
0.48
0.48
0.58

75
57
75
57
75
57
75
63
90
63
90
72
100
72
100
83
110
83
110

50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
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0.02
0.05
0.05
0.05
0.05
0.05
0.05
0.1
0.1
0.1
0.1
0.1
0.1
0.1
0.1
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Steel mill up to 58 HRC - Toric corner radius end mill | 2 cutting edges

Order no.

NVV 0192 8500613
NVV 0192 8500614
NVV 0192 8500811
NVV 0192 8500812
NVV 0192 8500813
NVV 0192 8500814
NVV 0192 8501021
NVV 0192 8501022
NVV 0192 8501023
NVV 0192 8501024
NV 0192 8501521
NVV 0192 8501522
NV 0192 8501523
NVV 0192 8501524
NVV 0192 85 02021
NVV 0192 85 02022
NVV 0192 85 02023
NVV 0192 85 02024
NVV 0192 85 02025
NVV 0192 8502026
NVV 0192 85 02027
NVV 0192 85 02051
NVV 0192 85 02052
NVV 0192 8502053
NVV 0192 85 02054
NVV 0192 85 02055
NVV 0192 85 02056
NVV 0192 85 02057
NVV 0192 85 03021
NVV 0192 8503022
NVV 0192 85 03023
NVV 0192 8503024
NVV 0192 85 03025
NVV 0192 8503026
NVV 0192 85 03051

28 g8

28
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0.58
0.58
0.78
0.78
0.78
0.78
0.98
0.98
0.98
0.98
1.45
1.45
1.45
1.45
1.95
1.95
1.95
1.95
1.95
1.95
1.95
1.95
1.95
1.95
1.95
1.95
1.95
1.95
2.95
2.95
2.95
2.95
2.95
2.95
2.95

50
50
50
50
50
50
50
50
50
75
50
50
50
75
50
50
50
75
75
75
75
50
50
50
75
75
75
75
57
57
75
75
75
75
57
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0.1
0.1
0.1
0.1
0.1
0.1
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.2
0.2
0.2
0.2
0.2
0.2
0.5
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Effective usable length at x° draft

angle
0.5°
5.68
10.91
3.57
5.68
10.91
16.08
5.68
10.90
16.08
21.23
5.76
10.97
16.13
21.28
5.76
10.97
16.13
21.28
26.40
31.5
41.7
5.75
10.96
16.13
21.27
26.40
31.5
41.7
10.97
16.13
21.28
26.40
31.5
41.7
10.96

10
5.94
11.26
3.77
5.94
11.26
16.51
5.93
11.26
16.51
21.71
6.00
11.31
16.55
21.75
6.00
11.31
16.55
21.75
26.92
32.3
43.2
5.98
11.29
16.53
21.74
26.91
32.2
43.1
11.31
16.55
21.75
26.92
32.3
43.2
11.29

1.5°
6.15
11.54
3.93
6.15
11.54
16.84
6.14
11.54
16.84
22.33
6.19
11.58
16.87
22.36
6.19
11.58
16.87
22.36
28.06
33.8

6.17
11.56
16.85
22.32
28.02

33.7

11.58
16.87
22.36
28.06
33.8
45.2
11.56

90
6.33
11.78
4.08
6.33
11.78
17.45
6.32
11.77
17.43
23.42
6.37
11.81
17.47
23.45
6.37
11.81
17.47
23.45

6.33
11.78
17.41
23.39

11.81
17.47
23.45
29.43
354

11.78

30
6.64
12.71
4.34
6.64
12.71
19.35
6.63
12.68
19.32
25.95
6.67
12.72
19.35

6.67
12.72

6.63
12.62
19.26

12.72
19.35
25.99

12.62



Steel mill up to 58 HRC - Toric corner radius end mill | 2 cutting edges

Order no.

NVV 0192 85 03052
NVV 0192 85 03053
NVV 0192 85 03054
NVV 0192 8503055
NVV 0192 85 03056
NVV 0192 85 04021
NVV 0192 85 04022
NVV 0192 85 04023
NVV 0192 85 04024
NVV 0192 85 04025
NVV 0192 85 04026
NVV 0192 85 04051
NVV 0192 85 04052
NVV 0192 85 04053
NVV 0192 85 04054
NVV 0192 85 04055
NVV 0192 85 04056
NVV 0192 85 05021
NVV 0192 85 05023
NVV 0192 85 05025
NVV 0192 85 05026
NVV 0192 85 05051
NVV 0192 85 05053
NVV 0192 85 05055
NVV 0192 85 05056
NVV 0192 85 06021
NVV 0192 85 06023
NVV 0192 85 06025
NVV 0192 85 06026
NVV 0192 85 06051
NVV 0192 85 06053
NVV 0192 85 06055
NVV 0192 85 06056

28

28
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15
20
25
30
40
10
15
20
25
30
40
10
15
20
25
30
40
10
20
30
40
10
20
30
40
10
20
30
40
10
20
30
40

2.95
2.95
2.95
2.95
2.95
3.9
3.9
3.9
3.9
3.9
3.9
3.9
3.9
3.9
3.9
3.9
3.9
4.9
4.9
4.9
4.9
4.9
4.9
4.9
4.9
5.85
5.85
5.85
5.85
5.85
5.85
5.85
5.85

57
75
75
75
75
57
57
75
75
75
75
57
57
75
75
75
75
57
75
75
75
57
75
75
75
57
75
75
75
57
75
75
75
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0.5
0.5
0.5
0.5
0.5
0.2
0.2
0.2
0.2
0.2
0.2
0.5
0.5
0.5
0.5
0.5
0.5
0.2
0.2
0.2
0.2
0.5
0.5
0.5
0.5
0.2
0.2
0.2
0.2
0.5
0.5
0.5
0.5
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Steel mill up to 58 HRC - Toric corner radius end mill | 2 cutting edges

Application data (fz/ ap)

of cut

Copy end mills 3D

0.1-0.8 fz(mm)  0.005-0.02  0.005-0.02  0.005-0.02 ) 0.005-0.02  0.005-0.015
o ap(mm)  0.005-0.1  0.005-0.08 0.01-0.1 0.005-0.08  0.005-0.05
1.9 fz(mm)  0.01-0.04 0.01-0.04  0.01-0.04 ) 0.01-0.04  0.01-0.03
ap(mm)  0.05-0.2 0.05-0.15 0.06-0.2 0.05-0.15 0.04-0.1
3.4 fz(mm)  0.04-0.07 0.04-0.07 0.04-0.07 ) 0.04-0.07 0.04-0.07
ap(mm)  0.08-0.4 0.08-0.3 0.12-0.4 0.08-0.3 0.08-0.2
5.6 fz(mm)  0.08-0.12 0.08-0.12 0.08-0.12 ) 0.08-0.12 0.08-0.12
ap (mm) 0.1-0.6 0.1-04 0.15-0.6 0.1-04 0.1-0.3
8 fz(mm)  0.08-0.15 0.08-0.15 0.08-0.15 ) 0.08-0.15 0.08-0.12
ap(mm)  0.15-0.8 0.15-0.6 0.25-0.8 0.15-0.6 0.15-0.4
10 fz(mm)  0.08-0.15 0.08-0.15 0.08-0.15 ) 0.08-0.15 0.08-0.12
ap (mm) 0.2-1 0.2-0.7 0.3-1 0.2-0.7 0.2-0.5
12 fz(mm)  0.08-0.15 0.08-0.15 0.08-0.15 ) 0.08-0.15 0.08-0.15
ap (mm) 0.2-1.2 0.2-0.8 0.3-1.2 0.2-0.8 0.2-0.6

Speed (Vcin m/min)

Coating o

. v v v v v
UMGC PVTIH  goygh :

Fine 120235350 110130150 100250400 506580 80165250
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Steel mills up to 58 HRC

Toric corner radius end mills | 6 and 8 cutting edges

6?'120 68 | 1.2 AY’560° MecvT

2 @18

Order no. d, |, d, |
NVV 0280 56 060 6 12 57
NVV 0280 56 080 8 16 63
NVV 0280 56 100 10 20 72
NVV 0280 56 120 12 24 83
NVV 0280 56 160 16 32 92
NVV 0280 56 200 20 40 104

Application data (fz/ ap)

Feed depth

Diameter of cut

Contour milling

1.5
1.5

10
12
16
20

x© o~ O O O O

Effective usable length at x° draft
angle

0.5 1° 15° 2° 3°

I -

6 fz(mm) 0.03 0.02
ap (mm) 12 12
8 fz(mm) 0.04 0.02
ap (mm) 16 16
10 fz(mm) 0.04 0.03
ap (mm) 20 20
12 fz(mm) 0.05 0.03
ap (mm) 24 24
16 fz(mm) 0.05 0.04
ap (mm) 32 32
20 fz(mm) 0.06 0.04
ap (mm) 40 40

Speed (Vcin m/min)

Coating —
quality Appllcatlon-

MGCPVTi  Roygh

Fine

-w
v

200250 300

M _
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Steel mills up to 58 HRC Sy

End mills | 4 to 8 cutting edges

Yola’s | L s
5-20J 4-8 - A°50°

AU I 0

MGCPVTi

Order no. d L L d I r d 2z
NVV 0259 56 040 4 8 57 6 4
NVV 0359 56 040 4 12 - - 5 6 4
NVV 0259 56 050 5 10 - - 5 6 5
NVV 0359 56 050 5|15 - | - |57 6 5
NVV 0258 56 061 6 12 - - 5 6 6
NVV 0259 56 060 6 12| - | - |5 6 6
NVV 0359 56 060 6 18 - - 57 6 6
NVV 0259 56 080 8 |16 - | - |63 8 6
NVV 0359 56 080 8 24 - - 63 8 6
NV 0258 56 101 0120 - | - |72 0 6
NVV 0259 56 100 0 2 - - 72 0 6
NVV 0359 56 100 03] - | - |72 0 6
NV 0258 56 121 12 24 - - 83 12 16
NVV 0259 56 120 12 24 - - 83 12 6
NVV 0359 56 120 12 3% - - 83 12 6
NV 0359 56 140 14 42 - - 100 14 6
NVV 0259 56 160 6 32 - - 92 16 6
NVV 0359 56 160 16 48 - - 92 16 6
NVV 0259 56 200 20 40 - - 104 20 8
NVV 0359 56 200 20 | 60 | - | - [125 20 8
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Steel mill up to 58 HRC -End mill | 4 to 8 cutting edges

Application data (fz/ ap)

of cut

Contour milling

4 fz(mm) 0.03 _ 0.03 ) ) 0.01
ap (mm) 8 8 8

5.6 fz(mm) 0.03 _ 0.03 ) ) 0.02
ap (mm) 10 10 10

8 fz(mm) 0.04 _ 0.04 ) ) 0.02
ap (mm) 16 16 16

10 fz(mm) 0.04 _ 0.04 ) ) 0.03
ap (mm) 20 20 20

12 fz(mm) 0.05 _ 0.05 ) ) 0.03
ap (mm) 24 24 24

14 fz(mm) 0.05 _ 0.05 ) ) 0.03
ap (mm) 42 42 42

16 fz(mm) 0.05 _ 0.05 ) ) 0.04
ap (mm) 32 32 32

20 fz(mm) 0.06 _ 0.06 ) ) 0.04
ap (mm) 40 40 40

Speed (Vcin m/min)

Coating o
-w -w

v v v
UMGC PVTIH  goygh : _ : - _
Fine 200250300 180 290 400 100 175 250
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Steel mills over 58 HRC

Ball nose and toric corner radius end mills

Properties

e 2to 5 cutting edges
e Ball nose end mill
e Toric corner radius end mills

Ball nose end mills | 2 cutting €dges ........c.coevverenerirnerirnerirennnne 53
Toric corner radius end mills | 5 cutting edges.........ccoveveevveneen. 55

Cutting materials

_ . ISO application ' Cutting edge length
Coating quality - Diameter ()
mm

MGCPVAT = - - - - % 1 - 16 1T - 12

52
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Radius

r (mm)



Steel mills over 58 HRC

Ball nose end mills | 2 cutting edges

ol 3 !
1-12 2 -

v0 00
A°15°

1 @8

Order no.

with AT | short | long

NVV 1313 59 011
NVV 131359016
NV 1313 59 021
NVV 1313 59 031
NVV 1313 59 041
NV 1313 59 051
NVV 1313 59 061
NVV 1313 59 081
NV 1313 59 101
NVV 1313 59 121

without AT | short | long

NVW 1312 59 011
NVV 1312 59016
NVV 1312 59 021
NVV 1312 59 031
NVV 1312 59 041
NVV 1312 59 051
NV 1312 59 061
NVV 1312 59 081
NVV 1312 59 101
NVV 1312 59 121

1.5

Lo O~ U1 bW N

12

1.5

o O~ U1 Bow N

12

10
12
15
18
20
26
31
37

MGC PVAT

0.95
1.4
1.9
2.9
3.8
4.8
5.8
7.8
9.8

11.8

75
75
75
75
75
75
75
90
100
110

57
57
57
57
57
57
57
63
72
83

53

0.5
0.75

1.5

2.5

o o1 B W

0.5
0.75

1.5

2.5

o U1 B~ W

Effective usable length at x° draft

angle
d z 05°
6 2 0690
6 | 2 |9.10
6 2 1117
6 | 2 11323
6 | 2 1649
6 | 2 |19.56
6 2
8§ 2
10 2
12 2
6 | 2 | 126
6 2 180
6 | 2 | 234
6 2 34
6 | 2 | 446
6 2 551
6 2
8§ 2
10 2
12 2

’IO

7.18
9.40
11.51
13.60
16.87
20.00

1.40
1.96
2.52
3.67
4.69
5.75

1.5°

1.42
9.66
11.80
13.91
17.26
20.45

1.52
2.09
2.66
3.77
4.87
5.95

20

7.63
9.90
12.08
14.24
17.66

1.63
2.22
2.79
3.92
5.03
6.13

30

8.04
10.41
12.71
14.96
18.55

1.84
2.44
3.03
419
5.32
6.44



Steel mill over 58 HRC - Ball nose end mill | 2 cutting edges

Application data (fz/ ap)

of cut

Copy end mills 3D

1.9 fz(mm)  0.01-0.025 _ ) ) ) 0.01-0.03
ap(mm)  0.05-0.13 0.04-0.1

3.1 fz(mm)  0.04-0.07 _ ) ) ) 0.04-0.07
ap(mm)  0.08-0.4 0.08-0.2

5.6 fz(mm)  0.08-0.12 _ ) ) ) 0.08-0.15
ap (mm) 0.1-0.6 0.1-0.3

8 fz(mm)  0.08-0.15 _ ) ) ) 0.08-0.15
ap(mm)  0.15-0.8 0.15-0.4

10 fz(mm)  0.08-0.15 _ ) ) ) 0.08-0.2
ap (mm) 0.2-1 0.2-0.5

12 fz(mm)  0.08-0.15 _ ] ) ] 0.08-0.25
ap (mm) 0.2-1.2 0.2-0.6

Speed (Vcin m/min)

Coating o

-
v v

MGCPVAT  Rough : - : : : 70145 220
Fine 120235350 100 175 250
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Steel mills over 58 HRC o

Toric corner radius end mills | 5 cutting edges

Yol 5 |als s
6-16 5 2-5 J[A°30°

g, 4,

Effective usable length at x° draft

MGC PVAT

angle
Order no. d L I, d L r d z 05 1° 15 2¢ 3°
NV 0275 59 060 6 45 - -5 2 6 5
NVV 0275 59 080 8 55 - - 63 25 8 5
NVV 0275 59 101 0 75 - - 723 10 5
NV 0275 59 100 1075 - - |72 13510 5
NW 0275 59 120 12 9 - - 83 35 12 5
NVV 0275 59 160 16 1105 - - 92 5 16 5

Application data (fz/ ap)

Diameter Feed depth - M
of cut

Copy end mill 3D

6 fz(mm)  0.08-0.12 _ ] ) ) 0.08-0.1
ap (mm) 0.1-0.6 0.1-0.2
8 fz(mm)  0.08-0.15 _ ) ) ) 0.08-0.1
ap(mm)  0.15-0.8 0.15-0.275
10 fz(mm)  0.08-0.15 _ ] ) ) 0.08-0.1
ap (mm) 0.2-1 0.2-0.35
12 fz(mm)  0.08-0.15 _ ] ) ) 0.08-0.115
ap (mm) 0.2-1.2 0.2-0.4
16 fz(mm)  0.1-0.175 _ ] ) ) 0.08-0.115
ap(mm)  0.2-0.95 0.2-0.5

Speed (Vcin m/min)

Coating o

-——
-w -w
v v
MGCPVAT  Rough : - : : : 80150 220

Fine 120235350 100175 250




Steel mills up to 65 HRC

Ball nose and toric corner radius end mills

Properties

e 2to 5 cutting edges
e Ball nose end mill
e Toric corner radius end mills

Ball nose end mills | 2 cutting €dges ........ccveeeveererrerrereirneriennne. 57
Toric corner radius end mills | 2 cutting edges.........ccoveveevvernnen. 61
Toric corner radius end mills | 5 cutting edges.........ccovvvervvennen. 66

Cutting materials

_ ; ISO application . Cutting edge length Teeth Radius
Coating quality Diameter
M [ (mm) z r (mm)
v

UMGC - - - - 02 - 12 02 -125] 2 - 5 01 - 6

56



Steel mills up to 65 HRC

Ball nose end mills | 2 cutting edges

d, z roo|y°1.5°
03-12 2 - A°15°

UMGCPVTix

o 1@ 0 INew)

Order no. d |,
B2HA-003-015-015-01 03 03
B2HA-004-020-015-01 04 04
B2HA-004-020-030-01 04 04
B2HA-004-020-050-01 04 04
B2HA-005-025-030-01 0.5 05
B2HA-005-025-050-01 0.5 05
B2HA-005-025-100-01 0505
B2HA-006-030-030-01 06 06
B2HA-006-030-050-01 06 06
B2HA-006-030-100-01 0.6 0.6
B2HA-008-040-030-01 08 08
B2HA-008-040-050-01 08 08
B2HA-008-040-100-01 0.8 0.8
B2HA-010-050-050-01 1T 1
B2HA-010-050-100-01 T 01
B2HA-010-050-150-01 1T 1
B2HA-015-075-050-01 1515
B2HA-015-075-100-01 1515
B2HA-015-075-150-01 1515
B2HA-015-075-200-01 15 15
B2HA-020-100-050-01 2 2
B2HA-020-100-100-01 2 | 2
B2HA-020-100-150-01 2 2
B2HA-020-100-200-01 2 | 2
B2HA-030-150-100-01 3 3
B2HA-030-150-150-01 3|3

0.27
0.385
0.385
0.385

0.48

0.48

0.48

0.58

0.58

0.58

0.78

0.78

0.78

0.98

0.98

0.98

1.45

1.45

1.45

1.45

1.95

1.95

1.95

1.95

2.95

2.95

50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
75
50
50
50
75
58
58

57
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Effective usable length at x° draft

angle
0.5°

2.06
1.92
3.54
5.66
3.56
5.68
10.90
3.55
5.67
10.90
3.55
5.67
10.89
5.66
10.89
16.07
5.74
10.95
16.12
21.26
5.73
10.94
16.11
21.25
10.92
16.09

’IO

2.21
2.07
3.74
5.92
3.75
5.93
11.26
3.75
5.92
11.25
3.74
5.92
11.25
5.91
11.24
16.49
5.96
11.28
16.52
21.73
5.94
11.26
16.51
21.72
11.23
16.49

1.5°

2.35
2.19
3.91
6.13
3.92
6.13
11.53
3.90
6.13
11.53
3.90
6.12
11.52
6.11
11.52
16.82
6.14
11.54
16.84
22.28
6.12
11.52
16.82
22.25
11.49
16.80

20

2.48
2.30
4.06
6.31
4.06
6.31
11.77
4.05
6.31
11.77
4.04
6.30
11.76
6.29
11.75
17.38
6.31
11.76
17.36
23.34
6.28
11.75
17.31
23.29
11.71
17.22

30

2.71
2.51
4.32
6.62
4.32
6.62
12.70
4.31
6.62
12.65
4.29
6.60
12.62
6.59
12.59
19.22
6.60
12.54
19.18

6.56
12.46
19.10

12.30
18.94



Steel mill up to 65 HRC - Ball nose end mill | 2 cutting edges

Order no.

B2HA-030-150-200-01
B2HA-030-150-250-01
B2HA-040-200-100-01
B2HA-040-200-150-01
B2HA-040-200-200-01
B2HA-040-200-250-01
B2HA-050-250-100-01
B2HA-050-250-150-01
B2HA-050-250-200-01
B2HA-050-250-250-01
B2HA-060-300-100-01
B2HA-060-300-150-01
B2HA-060-300-200-01
B2HA-060-300-250-01
without AT | short | long
B2HA-002-010-000-01
B2HA-003-015-000-01
B2HA-004-020-000-01
B2HA-005-025-000-01
B2HA-006-030-000-01
B2HA-008-040-000-01
B2HA-010-050-000-01
B2HA-010-050-000-02
B2HA-015-075-000-01
B2HA-015-075-000-02
B2HA-020-100-000-01
B2HA-020-100-000-02
B2HA-030-150-000-01
B2HA-030-150-000-02
B2HA-040-200-000-01
B2HA-040-200-000-02
B2HA-050-250-000-01
B2HA-050-250-000-02
B2HA-060-300-000-01
B2HA-060-300-000-02
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20
25
10
15
20
25
10
15
20
25
10
15
20
25

2.95
2.95
3.9
3.9
3.9
3.9
4.9
4.9
4.9
4.9
5.85
5.85
5.85
5.85

75
75
58
58
75
75
58
58
75
75
58
58
75
75

50
50
50
50
50
50
50
75
50
75
50
75
58
75
58
75
58
75
58
75

58

1.5
1.5
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2.5

w w W w
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Steel mill up to 65 HRC - Ball nose end mill | 2 cutting edges

Effective usable length at x° draft
angle

Order no. d I, I, d I r d z 05 1° 15 2° 3°
B2HA-080-400-000-01 8 | 8| -] - 163|482
B2HA-080-400-000-02 8 8 - - 9 4 8 2
B2HA-100-500-000-01 0 10 - - 72 5 10 2
B2HA-100-500-000-02 0 10 - - 100 5 10 2
B2HA-120-600-000-01 12112 - | - [83] 6 |12 2
B2HA-120-600-000-02 1212 - - 110 6 12 2

Application data (fz / ap) and cutting speed (Vcin m/min)

Ball nose end mills - Copy end mills 3D

Hardened materials

; up to 48 HRC up to 55 HRC up to 65 HRC
[mtln] Machining V. f a, V. f a, V. f a,
[m/min] [mm/tooth]  [mm] [m/min] [mm/tooth]  [mm] [m/min] [mm/tooth]  [mm]
Rough
0.2-0.5 | Medium

Fine 180 - 250 |0.005- 0.02|0.01 - 0.02| 140 - 200 |0.005- 0.015/0.005- 0.02| 40 - 60 |0.005- 0.01|0.07 - 0.02

Rough
0.6-0.8 | Medium
Fine 180 - 25010.015-0.025 0.02 - 0.04| 140 - 200 0.01 - 0.02]0.02 - 0.035 40 - 60 |[0.01 -0.0150.015- 0.03

Rough | 110 - 130(0.025-0.035/ 0.1 - 0.2 | 90 - 110|0.025- 0.03| 0.1 - 0.15| 15 - 20 |0.005- 0.010.04 - 0.075
1.0-15 | Medium | 120 - 160|0.04 - 0.05/0.05 - 0.15| 100 - 120 |0.025- 0.045/0.05 - 0.1 | 25 - 35 |0.02 - 0.025/0.025- 0.05
Fine 180 - 250 {0.025- 0.03|0.04 - 0.05| 140 - 200 | 0.02 - 0.025/0.035- 0.05| 40 - 60 |0.01 - 0.015/0.02 - 0.03

Rough | 110 - 130(0.035- 0.06| 0.2 - 0.35| 90 - 110{0.03 - 0.055 0.15 - 0.35| 15 - 20 |0.01 - 0.015/0.05 - 0.15
2.0 Medium | 120 - 160 | 0.05 - 0.085[ 0.1 - 0.25| 100 - 120 (0.045- 0.08| 0.1 - 0.2 | 25 - 35 |0.03 - 0.04|0.035- 0.075
Fine 180 - 250 |0.03 - 0.035/0.05 - 0.07| 140 - 200 |0.025- 0.03|0.05 - 0.07| 40 - 60 |0.015-0.025/0.025- 0.04

Rough | 110 - 130 |0.05 - 0.07|0.35 - 0.55| 90 - 110 |0.05 - 0.065 0.3 - 0.55| 15 - 20 |0.01-0.02| 0.1 - 0.2
3.0 Medium | 120 - 160 [0.085-0.095/ 0.25 - 0.35| 100 - 120 |0.07 - 0.09| 0.2 - 0.35| 25 - 35 |0.035- 0.05|0.05 - 0.1
Fine 180 - 250 |0.035- 0.04|0.07 - 0.1 | 140 - 200 | 0.03 - 0.035/0.05 - 0.1 | 40 - 60 |0.015- 0.03|0.03 - 0.05

Rough | 110 - 130/0.07 - 0.85/0.45 - 0.7 | 90 - 110|0.065-0.075 0.4 - 0.7 | 15 - 20 |0.015- 0.02| 0.1 - 0.2
4.0 Medium | 120 - 160 {0.095- 0.115[ 0.35 - 0.5 | 100 - 120 |0.08 - 0.105 0.3 - 0.5 | 25 - 35 |0.04 - 0.05|0.05 - 0.15
Fine 180 - 250 |0.04 - 0.065 0.1 - 0.12| 140 - 200 |0.035- 0.065/ 0.1 - 0.12| 40 - 60 |0.025- 0.035/ 0.04 - 0.06

Rough | 110 - 130 (0.08 - 0.09|0.55 - 0.9 | 90 - 110|0.075-0.085 0.5 - 0.9 | 15 - 20 |0.015-0.025 0.15 - 0.3
5.0 Medium | 120 - 160 {0.11 - 0.13]0.45 - 0.6 | 100 - 120{0.09 - 0.12| 0.4 - 0.6 | 25 - 35 |0.045- 0.06| 0.1 - 0.2
Fine 180 - 250 | 0.06 - 0.075/0.12 - 0.15| 140 - 200 | 0.04 - 0.07|0.11 - 0.14| 40 - 60 |0.03 - 0.04|0.05 - 0.08

Rough | 110 - 130(0.085- 0.1 {0.85- 1.25| 90 - 110|0.08 -0.095 0.8 - 1.25| 15 - 20 | 0.02 -0.025/0.25 - 0.4
6.0 Medium | 120 - 160 |0.12 - 0.145/ 0.5 - 0.7 | 100 - 120 {0.105- 0.13|0.45 - 0.7 | 25 - 35 |0.05 - 0.07|0.15 - 0.25

Fine 180 - 250 (0.065- 0.08|0.13 - 0.16| 140 - 200 | 0.06 - 0.075 0.13 - 0.15| 40 - 60 |0.03 - 0.04|0.065- 0.08
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Steel mill up to 65 HRC - Ball nose end mill | 2 cutting edges

Application data (fz/ ap) and cutting speed (Vc in m/min)

Ball nose end mills - Copy end mills 3D

Hardened materials

up to 48 HRC up to 55 HRC up to 65 HRC
Machining V. f a, V. f a, V. f a,
[m/min] [mm/tooth]  [mm] [m/min] [mm/tooth]  [mm] [m/min] [mm/tooth]  [mm]

Rough | 110 - 130(0.095-0.115 1.1 - 1.7 | 90 - 110|0.09 -0.105 1.1 - 1.7 | 15 - 20 | 0.02 - 0.03/0.35 - 0.5

[mm]

8.0 Medium | 120 - 160 | 0.14 - 0.155/0.65 - 0.95| 100 - 120 0.115-0.145 0.6 - 0.95/ 25 - 35 |0.065- 0.08| 0.2 - 0.3
Fine 180 - 250 (0.075- 0.09|0.145- 0.17| 140 - 200 | 0.07 - 0.085 0.14 - 0.17| 40 - 60 |0.035-0.045 0.07 - 0.09

Rough | 110 - 1300.11-0.135 1.4 - 21| 90 - 1100.105-0.125/ 1.4 - 2.1 | 15 - 20 |0.03 - 0.035/ 0.4 - 0.65
10.0 Medium | 120 - 160 0.15 - 0.185 0.8 - 1.2 /100 - 120/0.13 - 0.17| 0.8 - 1.2 | 25 - 35 |0.07 - 0.085 0.2 - 0.35
Fine 180 - 250{0.08 - 0.095/0.15 - 0.2 | 140 - 200 /0.075- 0.09/0.17 - 0.2 | 40 - 60 |0.035- 0.05/0.08 - 0.1

Rough | 110 - 130(0.13 - 0.14|1.65 - 2.5| 90 - 110|0.115- 0.13| 1.6 - 25| 15 - 20 | 0.03 -0.035/ 0.5 - 0.8
12.0 Medium | 120 - 160 |0.16 - 0.195/0.95 - 1.45/ 100 - 120 |0.15 - 0.18| 0.9 - 1.45| 25 - 35 |0.075- 0.09|0.25 - 0.45
Fine 180 - 250 (0.085- 0.1 | 0.16 - 0.25| 140 - 200 | 0.08 - 0.095/ 0.2 - 0.25| 40 - 60 |0.035- 0.055/0.09 - 0.15
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Steel mills up to 65 HRC

Toric corner radius end mills | 2 cutting edges

Yol 3 o
04-12 2 J[01-2

y°1.5°
A° 30°

UMGCPVTix

4 1@ 0 INew

Order no. d,
C2HA-004-010-015-01 0.4
C2HA-004-010-030-01 0.4
C2HA-004-010-050-01 0.4
C2HA-005-010-015-01 0.5
C2HA-005-010-030-01 0.5
C2HA-005-010-050-01 0.5
C2HA-005-010-100-01 0.5
C2HA-006-010-030-01 0.6
C2HA-006-010-050-01 0.6
C2HA-006-010-100-01 0.6
C2HA-008-010-030-01 0.8
C2HA-008-010-050-01 0.8
C2HA-008-010-100-01 0.8
C2HA-008-010-150-01 0.8
C2HA-010-020-050-01 1

C2HA-010-020-100-01 1

C2HA-010-020-150-01 1

C2HA-010-020-200-01 1

C2HA-015-020-050-01 1.5
C2HA-015-020-100-01 15
C2HA-015-020-150-01 1.5
C2HA-015-020-200-01 1.5
C2HA-020-020-050-01 2

C2HA-020-020-100-01 2

C2HA-020-020-150-01 2

C2HA-020-020-200-01 2

0.385
0.385
0.385
0.48
0.48
0.48
0.48
0.58
0.58
0.58
0.78
0.78
0.78
0.78
0.98
0.98
0.98
0.98
1.45
1.45
1.45
1.45
1.95
1.95
1.95
1.95

50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
75
50
50
50
75
50
50
50
75
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0.1
0.1
0.1
0.1
0.1
0.1
0.1
0.1
0.1
0.1
0.1
0.1
0.1
0.1
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
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dq

Effective usable length at x° draft

angle
0.5°

1.93
3.55
5.67
1.96
3.57
5.68
10.91
3.57
5.68
10.91
3.57
5.68
10.91
16.08
5.68
10.90
16.08
21.23
5.76
10.97
16.13
21.28
5.76
10.97
16.13
21.28

']0

2.08
3.75
5.93
2.10
3.77
5.94
11.26
3.77
5.94
11.26
3.77
5.94
11.26
16.51
5.93
11.26
16.51
21.71
6.00
11.31
16.55
21.75
6.00
11.31
16.55
21.75

1.5°

2.21
3.92
6.14
2.22
3.93
6.15
11.54
3.93
6.15
11.54
3.93
6.15
11.54
16.84
6.14
11.54
16.84
22.33
6.19
11.58
16.87
22.36
6.19
11.58
16.87
22.36

20

2.32
4.07
6.32
2.34
4.08
6.33
11.78
4.08
6.33
11.78
4.08
6.33
11.78
17.45
6.32
11.77
17.43
23.42
6.37
11.81
17.47
23.45
6.37
11.81
17.47
23.45

30

2.53
4.34
6.64
2.54
4.34
6.64
12.71
4.34
6.64
12.71
4.34
6.64
12.71
19.35
6.63
12.68
19.32
25.95
6.67
12.72
19.35

6.67
12.72



Steel mill up to 65 HRC - Toric corner radius end mill | 2 cutting edges

Order no.

C2HA-020-020-250-01
C2HA-020-050-050-01
C2HA-020-050-100-01
C2HA-020-050-150-01
C2HA-020-050-200-01
C2HA-020-050-250-01
C2HA-030-020-100-01
C2HA-030-020-150-01
C2HA-030-020-200-01
C2HA-030-020-250-01
C2HA-030-050-100-01
C2HA-030-050-150-01
C2HA-030-050-200-01
C2HA-030-050-250-01
C2HA-040-020-100-01
C2HA-040-020-150-01
C2HA-040-020-200-01
C2HA-040-020-250-01
C2HA-040-050-100-01
C2HA-040-050-150-01
C2HA-040-050-200-01
C2HA-040-050-250-01
C2HA-050-020-100-01
C2HA-050-020-200-01
C2HA-050-050-100-01
C2HA-050-050-200-01
C2HA-060-020-100-01
C2HA-060-020-200-01
C2HA-060-050-100-01
C2HA-060-050-200-01
without AT | short | long
C2HA-004-010-000-01
C2HA-005-010-000-01
C2HA-006-010-000-01
C2HA-008-010-000-01
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0.4
0.5
0.6
0.8

25

10
15
20
25
10
15
20
25
10
15
20
25
10
15
20
25
10
15
20
25
10
20
10
20
10
20
10
20

1.95
1.95
1.95
1.95
1.95
1.95
2.95
2.95
2.95
2.95
2.95
2.95
2.95
2.95
3.9
3.9
3.9
3.9
3.9
3.9
3.9
3.9
4.9
4.9
4.9
4.9
5.85
5.85
5.85
5.85

75
50
50
50
75
75
58
58
75
75
58
58
75
75
58
58
75
75
58
58
75
75
58
75
58
75
58
75
58
75

50
50
50
50
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Steel mill up to 65 HRC - Toric corner radius end mill | 2 cutting edges

Order no. d | I
C2HA-010-020-000-01
C2HA-010-020-000-02
C2HA-015-020-000-01
C2HA-015-020-000-02
C2HA-020-020-000-01
C2HA-020-020-000-02
C2HA-020-050-000-01
C2HA-020-050-000-02
C2HA-030-020-000-01
C2HA-030-020-000-02
C2HA-030-050-000-01
C2HA-030-050-000-02
C2HA-040-020-000-01
C2HA-040-020-000-02
C2HA-040-050-000-01
C2HA-040-050-000-02
C2HA-050-020-000-01
C2HA-050-020-000-02
C2HA-050-050-000-01
C2HA-050-050-000-02
C2HA-060-020-000-01
C2HA-060-020-000-02
C2HA-060-050-000-01
C2HA-060-050-000-02
C2HA-060-100-000-01
C2HA-060-100-000-02
C2HA-080-050-000-01
C2HA-080-050-000-02
C2HA-080-100-000-01
C2HA-080-100-000-02
C2HA-100-100-000-01
C2HA-100-100-000-02
C2HA-100-150-000-01
C2HA-100-150-000-02
C2HA-120-100-000-01
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Steel mill up to 65 HRC - Toric corner radius end mill | 2 cutting edges

Effective usable length at x° draft
angle

Order no. IV 1 S T I 7R BRSBTS R ING ) 3°
C2HA-120-100-000-02 1212 - - 110 1 12 2
C2HA-120-200-000-01 2 12 - - 83 2 12 2
C2HA-120-200-000-02 1212 - - 110 2 12 2

Application data (fz / ap) and cutting speed (Vcin m/min)

Ball nose end mills - Copy end mills 3D

Hardened materials

up to 48 HRC up to 55 HRC up to 65 HRC
¢ Machining Vv f a v f a Vv f a
[mm] C z p c z p c z p
[m/min] [mm/tooth]  [mm] [m/min] [mm/tooth]  [mm] [m/min] [mm/tooth]  [mm]
Rough
0.2-0.5 | Medium

Fine 170 - 250 {0,015- 0.02|0.01 - 0.02| 160 - 200 |0,016- 0,018 0.01 - 0.02| 90 - 160 |0,005- 0.01|0.01 - 0.02

Rough
0.6-0.8 | Medium
Fine 170 - 25010,015- 0,025 0.02 - 0.03| 160 - 200 0.01 - 0.02{0.02 - 0.03| 90 - 160 |0,005- 0.01]0.02 - 0.03

Rough | 150 - 190 {0.02 - 0,025/ 0.2 - 0.5 | 120 - 160{0,015- 0.02| 0.2 - 0.5 | 70 - 120 |0,005- 0.01|0.15 - 0.25
1.0-1.5 | Medium | 160 - 220 (0,025-0,045/0.08 - 0.1 | 140 - 180 |0.02 - 0.04/0.05 - 0.1 | 80 - 140{0.01 - 0,015/0,035- 0,045
Fine 170 - 250 | 0.02 - 0,025/ 0.03 - 0.04| 160 - 200 |0,015- 0.02|0.03 - 0.04| 90 - 160 |0,005- 0.01]0.03 - 0.04

Rough | 150 - 190(0,025- 0.03| 0.3 - 0.6 | 120 - 160 |0.02 - 0,025 0.3 - 0.6 | 70 - 1200,005- 0.01| 0.2 - 0.3
2.0 Medium | 160 - 220 (0,025- 0,045/ 0.1 - 0.12| 140 - 180 (0,025- 0,045 0.1 - 0.12| 80 - 140|0.01 - 0,015/ 0.04 - 0.05
Fine 170 - 250 |0.02 - 0,025/0,035- 0.05| 160 - 200 |0,015- 0.02|0,035- 0.05| 90 - 160{0,005- 0.01]0,035- 0.05

Rough | 150 - 190 |0.03 - 0.04| 0.3 - 0.6 | 120 - 160 | 0.03 - 0,035 0.3 - 0.6 | 70 - 1200.01 -0,015 0.2 - 0.3
3.0 Medium | 160 - 220 |0.04 - 0,065/ 0.12 - 0.15| 140 - 180 (0,035- 0.06|0.12 - 0.15| 80 - 140 |0,015- 0.02|0,045- 0,055
Fine 170 - 250 |0.02 - 0,025/ 0.04 - 0.05| 160 - 200 |0,015- 0.02|0.04 - 0.05| 90 - 1600.01 - 0,015/ 0.04 - 0.05

Rough | 150 - 190 |0.04 - 0.05| 0.3 - 0.6 | 120 - 160 |0,035- 0,045 0.3 - 0.6 | 70 - 1200.01-0.02| 0.2 - 03
4.0 Medium | 160 - 220 (0,045- 0.08|0.13 - 0.18| 140 - 180 | 0.04 - 0,075/ 0.12 - 0.18| 80 - 140 0.02 - 0,025 0.05 - 0.06
Fine 170 - 250 {0,025- 0.03]0.05 - 0,075/ 160 - 200 | 0.02 - 0,025 0.05 - 0,075 90 - 1600.01 - 0,015 0.05 - 0,075

Rough | 150 - 190 |0.04 - 0,055/ 0.3 - 0.6 | 120 - 160 |0,035- 0.05| 0.3 - 0.6 | 70 - 120/0,015- 0.02| 0.2 - 0.3
5.0 Medium | 160 - 220 | 0.06 - 0,095/ 0.14 - 0.19| 140 - 180 |0,045- 0,085/ 0.16 - 0.24| 80 - 140{0,025- 0.03|0.06 - 0.08
Fine 170 - 250 | 0.03 - 0,035/0,055- 0.08| 160 - 200 |0,025- 0.03|0,055- 0.08| 90 - 160 /0,015- 0.020,055- 0.08

Rough | 150 - 190 (0,045- 0.06| 0.3 - 0.6 | 120 - 160 | 0.04 - 0,055 0.3 - 0.6 | 70 - 120/0,015- 0.02| 0.2 - 0.3
6.0 Medium | 160 - 220|0.08 - 0.13|0.16 - 0.32| 140 - 180 |0,075- 0.12|0.18 - 0.26| 80 - 140 |0.03 - 0.04|0.07 - 0.09

Fine 170 - 250 0.03 - 0.04]0.07 - 0.1 | 160 - 200 |0,025- 0,035/ 0.07 - 0.1 | 90 - 160|0,015- 0.02|0.07 - 0.1
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Steel mill up to 65 HRC - Toric corner radius end mill | 2 cutting edges

Application data (fz/ ap) and cutting speed (Vcin m/min)

Ball nose end mills - Copy end mills 3D

Hardened materials

. up to 48 HRC up to 55 HRC up to 65 HRC
[mr1n] Machining V. f 3, V. f 3, V. f 3,
[m/min] [mm/tooth]  [mm] [m/min] [mm/tooth]  [mm] [m/min] [mm/tooth]  [mm]

Rough | 150 - 190 (0,055- 0.07| 0.3 - 0.6 | 120 - 160 | 0.05 - 0,065 0.3 - 0.6 | 70 - 120 0.02 - 0,025/ 0.2 - 0.3

8.0 Medium | 160 - 2200.12 - 0,145/0.18 - 0.3 | 140 - 180|0.11 - 0,135/ 0.2 - 0.3 | 80 - 140 |0,035-0,045/0.08 - 0.15

Fine 170 - 250 {0,035- 0,045/0,075- 0.11| 160 - 200 | 0.03 - 0.040,075- 0.11| 90 - 160 |0.02 - 0,025/0,075- 0.11

Rough | 150 - 190 0,065- 0,095 0.3 - 0.6 | 120 - 160 |0,065- 0,085 0.3 - 0.6 | 70 - 120 (0,025- 0,030/ 0.2 - 0.3
10.0 Medium | 160 - 220 /0.13 - 0.18| 0.2 - 0.36| 140 - 1800,125- 0.17|0.24 - 0.36| 80 - 140 |0.04 - 0,055/0.12 - 0.18

Fine 170 - 2501 0.04 - 0.05|0.09 - 0.14| 160 - 200 |0,035- 0,045 0.09 - 0.14| 90 - 160 |0.02 - 0,025/ 0.09 - 0.14

Rough | 150 - 190 (0,085- 0,115/ 0.3 - 0.6 | 120 - 160 |0.08 - 0,105 0.3 - 0.6 | 70 - 1200,030- 0.04| 0.2 - 0.3
12.0 Medium | 160 - 220/ 0.14 - 0.19/0.26 - 0.39| 140 - 1800,135- 0.18/0.26 - 0.39| 80 - 140 0,045- 0.06/0.14 - 0.2

Fine 170 - 250 |0,045- 0,045 0.1 - 0.17| 160 - 200 | 0.04 - 0,045/ 0.1 - 0.17| 90 - 160{0,025- 0.03| 0.1 - 0.17
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Steel mills up to 65 HRC -

Toric corner radius end mills | 5 cutting edges

S R P
4-121 5 | 05-2] razr |

4 @ O INew ..

Effective usable length at x° draft
angle

z 05 1° 15° 2° 3°

o

=5

Order no.
with AT | short | long

C5WX-040-050-120-01 4 42 12 39 60 05 6 5
C5WX-040-050-200-01 4 42 20 39 60 05 6 5
C5WX-040-100-120-01 4 42 12 39 60 1 6 5
C5WX-040-100-200-01 4 42 20 39 60 1 6 5
C5WX-050-050-150-01 5 52 15 49 60 05 6 5
C5WX-050-050-250-01 5 52 25 49 60 05 6 5
C5WX-050-100-150-01 5 52 15 49 60 1 6 5
C5WX-050-100-250-01 5 52 25 49 60 1 6 5
C5WX-060-050-180-01 6 63 18 59 60 05 6 5
C5WX-060-050-300-01 6 63 30 59 75 05 6 5
C5WX-060-100-180-01 6 63 18 59 60 1 6 5
C5WX-060-100-300-01 6 163305975 1] 6 |5
C5WX-080-050-240-01 8 84 24 785 64 05 8 |5
C5WX-080-050-400-01 8 84 40 785 75 05 8 5
C5WX-080-100-240-01 8 84 24 785 64 1 8 5
C5WX-080-100-400-01 8 84 40 785 75 1 8 5
C5WX-100-100-300-01 10 105 30 985 75 1 10 5
C5WX-100-100-500-01 10 110.5 50 985100 1 10 5
C5WX-100-200-300-01 10 1105 30 985 75 2 10 5
C5WX-100-200-500-01 10 110.5 50 9.85 100 2 10 5
C5WX-120-100-360-01 12 1125 36 1185100 1 12 5
C5WX-120-100-600-01 12 125 60 1185100 1 12 5
C5WX-120-200-360-01 12 1125 36 1185100 2 12 5
C5WX-120-200-600-01 12 1125 60 1185100 2 12 5
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Steel mill up to 65 HRC - Toric corner radius end mill | 5 cutting edges

Application data (fz/ ap)

of cut

Copy end mills 3D

1 fz(mm) 0.05 _ ) ) ) 0.02-0.05
ap(mm)  0.04-0.48 0.02-0.04
5.6 fz(mm)  0.06-0.08 _ ] ) ) 0.03-0.08
ap(mm) 0.05-0.072 0.025-0.06
8 fz(mm) 0.09 _ ] ) ) 0.05-0.09
ap(mm) 0.06-0.092 0.04-0.08
10 fz(mm) 0.1 _ ) ) ) 0.08-0.11
ap(mm)  0.1-0.12 0.05-0.1
12 fz(mm) 0.13 _ ) ) ) 0.09-0.13
ap(mm) 0.12-0.144 0.06-0.12

Speed (Vcin m/min)

Coating o

quality Appllcatlon- g _
-— -—
- -
v v

UMGCPVMA  goyqh _ : : _
Fine 180240300 80150 220




Cutter for microfinishing up to 2 mm
Ball nose end mills

Properties

e 2 cutting edges
e Ball nose end mills

Ball nose end mills | 2 cutting €dges .........ccoovveveerrinrinrrirniien. 69

Cutting materials

_ ; ISO application . Cutting edge length Teeth Radius
Coating quality Diameter
M - S [ (mm) z r (mm)
MGCPVTI ¥ %9 v v v 0.2 2 05 - 5 2 01 - 1
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Cutters for microfinishing up to 2.5 mm —
Ball nose end mills | 2 cutting edges

| ‘3o
02-2 )\°30°

2 -P- @ ] N

Effective usable length at x° draft

angle
Order no. d L L d I r d 2z 05 1° 15 2¢ 3°
NV 1142 56 002 02 05 - - 3901 3 2 07 08 08 08709
NV 1142 56 003 03 1 - - 1391015 3 | 2 0809 |09 |09 |10
NVV 1142 56 004 04 1 - - 3902 3 2 14 014015 015 1T
NVV 1142 56 005 0515 - - 1391025 3 |2 16|16 |17 |18 | 20
NV 1142 56 006 06 15 - -0 39/03) 3 2 18 18| 19| 20 | 22
NVV 1142 56 008 08| 2 | - | - [39|04 3 |2 |22 |23 |24]25)| 27
NVW 1142 56 010 1 3 - - 3905 3 2 26 27 28|29 32
NV 1142 56 012 12 36 - - 138106 3 | 2 |43 | 44 | 46 | 49 | 54
NVV 1142 56 015 15 4 - - 399075 3 2 57 58 60 62 67
NV 1142 56 020 2 5 - -39 01 312 72 74|76 |79 | 85

Application data (fz / ap)

of cut

Copy end mills 3D

fz(mm) 0.005-0.02 0.005-0.02 0.005-0.02 0.01-0.03  0.005-0.02
ap(mm)  0.005-0.1  0.005-0.08  0.01-0.1 0.01-0.3  0.005-0.08
fz(mm)  0.01-0.04  0.01-0.04  0.01-0.04  0.02-0.08  0.01-0.04
ap(mm)  0.05-0.2 0.05-0.15 0.06-0.2 0.1-0.7 0.05-0.15

0.2-0.8

1-2

Speed (Vcin m/min)

Coating

MGCPVTi Rough 150225300
Fine 200250300 120135150 180290400 300450600 707580
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Cutters for stainless steels | Titanium alloys
Ball nose, toric, bull end, and end mills

Properties

e 2to 6 cutting edges
¢ Ball nose end mills
e Toric corner radius end mills

e End mills
Ball nose end mills | 2 cutting €dges .........cveeverreneernrineinireres 1
Ball nose end mills | 4 cutting €dges ........cc.vveeeriererinerincrinerieeiesienae. 73
Toric corner radius end mills | 2 cutting €dges........cc.ovvvvvrererenrienrienee. 74

Toric corner radius end mills | 4 cutting edges | Uneven cutting pitch..... 77
End mills | 4 cutting edges | Uneven cutting pitch........c.cocceveveeriierinnee. 79
End mills | 6 cutting edges | Uneven cutting pitch........c.oovvevvvenviinrennee. 81

e« / '7 |
y ! 4 /
| //

y

Cutting materials

_ i ISO application . Cutting edge length Teeth Radius
Coating quality Diameter
M - S [ (mm) z r (mm)
MGCVINB - % - - % - 01 - 16 | 01 - 30 10
UMGCPVST - % - - % - 3 - 25 8 - 50 4 3
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Cutters for stainless steels | Titanium alloys

Ball nose end mills | 2 cutting edges

01-16 2 || | s e
& (@ 0 Ivew |
Order no. d L 1
NVV 1722 81 001 0.1 0.1

NVV 1722 81 002 02 02

NVV 1722 81003 03 03

NVV 1722 81004 04 04

NWV 1722 81005 0.5 0.5

NWV 1722 81006 0.6 06

NVV 1722 81008 08 038

NV 1722 81010 1T 1

NV 172281015 1.5 15

NV 1722 810151 1.5] 15

NVV 1722 81020 2 2

NVV 1722 810201 2 | 2

NVV 1722 810301 3 3

NVV 1722 810401 4 4

NVV 1722 81050 5 5

NVV 1722 810501 5|5

NVV 1722 81 060 6 6

NVV 1722 810601 6 6

NVV 1722 81080 8 8

NVV 1722 810801 8 8

NWV 1722 81100 10 10

NVV 1722 811001 10 10

NV 1722 81120 12 12

NV 1722 811201 1212

NVV 1722 81160 16 16

NVV 1722 811601 16 16

50
50
50
50
50
50
50
50
50
75
50
75
75
75
57
75
57
75
63
90
72
100
83
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92
150
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Cutters for stainless steels | Titanium alloys - Ball nose end mills | 2 cutting edges

Application data (fz/ ap)

of cut

Copy end mills 3D

0.8 fz(mm) ) 0.005-0.0125 ) ) 0.005
' ap (mm) 0.005-0.0425 0.005
1.9 fz(mm) ) 0.01-0.025 ] ) 0.01
ap (mm) 0.05-0.1 0.05
3.4 fz(mm) ) 0.04-0.055 ) ) 0.04
ap (mm) 0.08-0.19 0.08
5.6 fz(mm) ) 0.08-0.1 ] ) 0.08
ap (mm) 0.1-0.25 0.1
8 fz(mm) ) 0.08-0.115 ) ) 0.08
ap (mm) 0.15-0.375 0.15
10 fz(mm) ) 0.08-0.115 ] ) 0.08
ap (mm) 0.2-0.45 0.2
12 fz(mm) ) 0.08-0.115 ] ) 0.08
ap (mm) 0.2-0.5 0.2
16 fz(mm) ) 0.1-0.175 ) ) 0.1
ap (mm) 0.2-0.7 0.2
Speed (Vcin m/min)
A — -
v v

MGCVINE  Roqh _ : : _
Fine 120135150 304050
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Cutters for stainless steels | Titanium alloys o
Ball nose end mills | 4 cutting edges

ol a | Ve
6-20 4 - A\°43°

49 @ O INew j

Effective usable length at x° draft

MGCVTNB

angle
Order no. d L L d I r d 2z 05 1° 15 2¢ 3°
NVV 1524 81061 6 7 - - 58 3 6 4
NVV 1524 81 081 8 9 - - 6441 8 4
NVV 1524 81101 0 11 - - 73 5 10 4
NVV 1524 81121 12 13 - - 8 6 12 4
NVV 1524 81161 16 24 - - 93 8 16 4
NVV 1524 81200 20 30 53 198 104 10 20 4

Application data (fz/ ap)

of cut

Copy end mills 3D

6 fz(mm) ) 0.08-0.1 ] ) 0.08
ap (mm) 0.1-0.25 0.1
8 fz(mm) ) 0.08-0.115 ) ) 0.08
ap (mm) 0.15-0.375 0.15
10 fz(mm) ) 0.08-0.115 ] ) 0.08
ap (mm) 0.2-0.45 0.2
12 fz(mm) ) 0.08-0.115 ] ) 0.08
ap (mm) 0.2-0.5 0.2
16 fz(mm) ) 0.1-0.175 ] ) 0.1
ap (mm) 0.2-0.7 0.2
20 fz(mm) ) 0.1-0.175 ) ) 0.1
ap (mm) 0.2-0.8 0.2

Speed (Vcin m/min)

Coating —
quality Appllcatlon-

MGCVINB  Royqh _ : : _
Fine 120135150 304050

M

-—— -—
-—w -—w
v v
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Cutters for stainless steels | Titanium alloys
Toric corner radius end mills | 2 cutting edges

01212 2 Jooz-2] 2% 300 Mecve

2 @D O New |

Order no. d I, L d I r d,
NV 0722 81 001 01 0.1 50 002 4
NV 0722 81 002 02 02 50 005 4
NV 0722 81 003 03 03 50 005 4
NVV 0722 81 004 04 04 50 0.1 4
NV 0722 81 005 05 05 50 01 4
NVV 0722 81006 06 06 50 01 4
NVV 0722 81008 08 08 50 01 4
NVV 0722 81010 1] 1 50 02 4
NV 0722 810101 1 75 02 4
NVV 0722 81 015 15 15 50 02 4
NVV 0722 81 0151 15 15 75 02 4
NV 0722 8102002 2 2 50 02 4
NV 0722 8102102 2 2 75 02 4
NV 0722 8102005 2 2 50 05 4
NV 0722 8102105 2 2 75 05 4
NV 0722 8103002 303 57 02 6
NV 0722 8103102 303 75 02 6
NV 0722 8103005 303 57 05 6
NVV 0722 8103105 3003 75 05 6
NV 0722 8104002 4 4 57 02 6
NV 0722 8104102 4 4 75 02 6
NVV 0722 81 04005 4 4 57 05 6
NV 0722 8104105 4 4 75 05 6
NVV 0722 8105002 5 | 5 57 02 6
NVV 0722 81 05102 55 75 02 6
NV 0722 8105005 5 | 5 57 05 6
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di

Effective usable length at x° draft

angle
0.5°

0.24
0.37
0.50
0.58
0.71
0.83
1.06
1.27
1.27
1.84
1.84
2.39
2.39
2.36
2.36
3.48
3.48
3.45
3.45
4.55
4.55
4.53
4.53
5.61
5.61
5.59

10

0.33
0.47
0.67
0.69
0.82
0.94
1.19
1.41
1.47
2.00
2.00
2.58
2.58
2.53
2.53
3.70
3.70
3.66
3.66
4.80
4.80
4.77
4.77
5.87
5.87
5.86

1.5°

0.43
0.57
0.72
0.78
0.91
1.04
1.30
1.53
1.53
2.14
2.14
2.73
2.73
2.67
2.67
3.87
3.87
3.83
3.83
5.00
5.00
4.96
4.96
6.10
6.10
6.07

20

0.52
0.66
0.82
0.86
1.00
1.14
1.40
1.63
1.63
2.26
2.26
2.86
2.86
2.80
2.80
4.03
4.03
3.98
3.98
5.7
5.17
5.13
513
6.29
6.29
6.25

30

0.69
0.84
1.01
1.02
1.17
1.31
1.59
1.82
1.82
2.47
247
3.09
3.09
3.02
3.02
4.29
4.29
4.24
4.24
5.46
5.46
5.41
5.41
6.61
6.61
6.56



Cutters for stainless steels | Titanium alloys - Toric corner radius end mills | 2 cutting edges

Order no.

NVV 0722 8105105
NVV 0722 8106002
NVV 0722 8106102
NVV 0722 81 06005
NVV 0722 8106105
NVV 0722 8106010
NVV 0722 8106110
NVV 0722 8108005
NVV 0722 8108105
NVV 0722 8108010
NVV 0722 8108110
NVV 0722 8110010
NVW 0722 8110110
NV 0722 8110015
NV 0722 8110115
NVW 0722 8112010
NVV 07228112110
NVV 0722 8112020
NVV 0722 8112120
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Effective usable length at x° draft

angle
0.5°
5.59

']O
5.86

1.5°
6.07

20
6.25

30
6.56



Cutters for stainless steels | Titanium alloys - Toric corner radius end mills | 2 cutting edges

Application data (fz/ ap)

of cut

Copy end mills 3D

0.1-08 fz(mm) ) 0.005-0.02 ) ) 0.005-0.02
o ap (mm) 0.005-0.08 0.005-0.08
1.9 fz(mm) ) 0.01-0.04 ] ) 0.01-0.04

ap (mm) 0.05-0.15 0.05-0.15

3.4 fz(mm) ) 0.04-0.07 ) ) 0.04-0.07
ap (mm) 0.08-0.3 0.08-0.3

5.6 fz(mm) ) 0.08-0.12 ] ) 0.08-0.12
ap (mm) 0.1-0.4 0.1-0.4

8 fz(mm) ) 0.08-0.15 ) ) 0.08-0.15
ap (mm) 0.15-0.6 0.15-0.6

10 fz(mm) ) 0.08-0.15 ] ) 0.08-0.15
ap (mm) 0.2-0.7 0.2-0.7

12 fz(mm) ) 0.08-0.15 ] ) 0.08-0.15
ap (mm) 0.2-0.8 0.2-0.8

Speed (Vcin m/min)

Coating o
quality Appllcatlon-

MGCVINB  Royqh _ : : _
Fine 120135150 304050

M
-— -—
-
v v
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Cutters for stainless steels | Titanium alloys -
Toric corner radius end mills | 4 cutting edges | Uneven cutting pitch

d, z r y°10°
3-25 | 4 || 02-3 pe3se 3z MEPVT % £

Endld 500 B L

Effective usable length at x° draft
angle

Order no. d L L d I r d 2z 05 1° 15 2¢ 3°
NVV 0514 56 030 3 8 5702 6 4 887 925 958 993 1072
NVV 0514 56 040 4 110 - | - |57 03] 6 | 4 |1096]11.38]11.78]12.21|13.18
NVV 0514 56 050 5 12 - - 57 04 6 4 1305 1351 1399 1450

NVV 0514 56 060 6 1% - - 57 05 6 4

NVV 0514 56 080 8 20 - - 63 05 8 4

NVV 0514 56 100 10026 - | - |72 1|1 4

NV 0514 56 120 12 30 - - 8 1 12 4

NVV 0514 56 160 16 (37| - | - |92 2 |16 4

NVV 0514 56 200 20 44 - - 104 2 20 4

NVV 0514 56 250 25 50 - - 104 3 25 4
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Cutters for stainless steels | Titanium alloys - Toric corner radius end mills | 4 cutting edges | Uneven cutting pitch

Application data (fz/ ap)

of cut

Contour milling

3.1 fz(mm) 0.025-0.04 0.01-0.04
ap (mm) 3-6 36
5.6 fz(mm) 0.045-0.055 0.025-0.055
ap (mm) 6-9 6-9
8 fz(mm) 0.06-0.075 0.04-0.075
ap (mm) 8-12 8-12
10 fz(mm) 0.08-0.1 0.06-0.1
ap (mm) 10-15 10-15
12 fz(mm) 0.1-0.13 0.07-0.13
ap (mm) 12-18 12-18
16 fz(mm) 0.13-0.15 0.09-0.15
ap (mm) 16-24 16-24
20 fz(mm) 0.16-0.18 0.1-0.18
ap (mm) 20-30 20-30
95 fz(mm) 0.16-0.18 0.1-0.18
ap (mm) 25-38 25-38
Pocket and slot milling
3.4 fz(mm) 0.015-0.02 0.006-0.02
ap (mm) 0.5-1.6 0.5-1.6
5.6 fz(mm) 0.025-0.03 0.01-0.03
ap (mm) 0.5-3 0.5-3
8 fz(mm) 0.04-0.045 0.025-0.045
ap (mm) 0.5-4 0.5-4
10 fz(mm) 0.05-0.06 0.03-0.06
ap (mm) 0.5-5 0.5-5
12 fz(mm) 0.06-0.065 0.04-0.065
ap (mm) 0.5-6 0.5-6
16 fz(mm) 0.085-0.09 0.06-0.09
ap (mm) 0.5-8 0.5-8
20 fz(mm) 0.09-0.095 0.08-0.095
ap (mm) 0.5-8 0.5-8
95 fz(mm) 0.09-0.095 0.08-0.095
ap (mm) 0.5-8 0.5-8

Speed (Vcin m/min)

Coati o
-—— -——
-w -w
v v
UMGCPVST  Rough 40 60 80 154370
Fine 8090 100 2050 80



Cutters for stainless steels | Titanium alloys -
End mills | 4 cutting edges | Uneven cutting pitch

d, Z r Ve 10°
UMGCPVST
3-25 4 - \°35°| 379 =

niid 30 NI S

Effective usable length at x° draft
angle

Order no. d L L d I r d 2z 05 1° 15 2¢ 3°
NVV 0504 56 030 3 8 57 6 | 4 883|926 960|996 10.76
NVV 0504 56 040 4 10 - - 57 6 | 4 1097|1140 11.81|12.26|13.25
NVV 0504 56 050 5 12 - - 5 6 | 4 13.0613.54|14.03

NVV 0504 56 060 6 |16 - | - |57 6 4

NVV 0504 56 080 8 20 - - 63 8 4

NVV 0504 56 100 1026 - | - |72| - |10 4

NVV 0504 56 120 2 30 - - 8 - 12 4

NVV 0504 56 160 16 (37| - | - |92] - |16 4

NVV 0504 56 200 20 44 - - 104 - 20 4

NVV 0504 56 250 25 50 - - 104 - 25 4
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Cutters for stainless steels | Titanium alloys - End mills | 4 cutting edges | Uneven cutting pitch

Application data (fz/ ap)
Feed depth

Contour milling
3.1 fz(mm) 0.025-0.04 0.01-0.04
ap (mm) 3-6 36
5.6 fz(mm) 0.045-0.055 0.025-0.055
ap (mm) 6-9 6-9
8 fz(mm) 0.06-0.075 0.04-0.075
ap (mm) 8-12 8-12
10 fz(mm) 0.08-0.1 0.06-0.1
ap (mm) 10-15 10-15
12 fz(mm) 0.1-0.13 0.07-0.13
ap (mm) 12-18 12-18
16 fz(mm) 0.13-0.15 0.09-0.15
ap (mm) 16-24 16-24
20 fz(mm) 0.16-0.18 0.1-0.18
ap (mm) 20-30 20-30
95 fz(mm) 0.16-0.18 0.1-0.18
ap (mm) 25-38 25-38
Pocket and slot milling
3.4 fz(mm) 0.015-0.02 0.006-0.02
ap (mm) 0.5-1.6 0.5-1.6
5.6 fz(mm) 0.025-0.03 0.01-0.03
ap (mm) 0.5-3 0.5-3
8 fz(mm) 0.04-0.045 0.025-0.045
ap (mm) 0.5-4 0.5-4
10 fz(mm) 0.05-0.06 0.03-0.06
ap (mm) 0.5-5 0.5-5
12 fz(mm) 0.06-0.065 0.04-0.065
ap (mm) 0.5-6 0.5-6
16 fz(mm) 0.085-0.09 0.06-0.09
ap (mm) 0.5-8 0.5-8
20 fz(mm) 0.09-0.095 0.08-0.095
ap (mm) 0.5-8 0.5-8
95 fz(mm) 0.09-0.095 0.08-0.095
ap (mm) 0.5-8 0.5-8
Speed (Vcin m/min)
- -
v v
UMGCPVST  Rough 40 60 80 154370
Fine 8090100 205080



Cutters for stainless steels | Titanium alloys -
End mills | 6 cutting edges | Uneven cutting pitch
V60

ol e L
6-12 | 6 - || ae5pe |MECVTNE -

=@ O vew =

Effective usable length at x° draft

angle
Order no. d L L d I r d 2z 05 1° 15 2¢ 3°
NV 0258 81061 6 12 - -5 - 6 6
NVV 0258 81 081 8 16 - - 63 - 8 6
NVV 0258 81 101 10 20 - - 72 - 10 6
NV 0258 81 121 12 24 - - 8 - 12 6

Application data (fz / ap)

of cut

Contour milling

6 fz(mm) ) 0.03 ] ) 0.03
ap (mm) 12 12

8 fz(mm) ) 0.04 ) ) 0.04
ap (mm) 16 16

10 fz(mm) ) 0.04 ] ) 0.04
ap (mm) 20 20

12 fz(mm) ) 0.05 ) ) 0.05
ap (mm) 24

Speed (Vcin m/min)

24 '
Coating o
quality Alolollcatlon- _
-
-w
v
MGCVTNB Rough -

Fine 120135150 304050

M
-—
-
v
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End mills Aluminum | copper | plastic end mills
Ball nose, toric, bull end, and end mills

Properties

e 2to4 cutting edges
¢ Ball nose end mills
e Toric corner radius end mills

e End mills
Ball nose end mills | 2 cutting €dges .........ccoovvervvenrinrinrrinrien. 83
Toric corner radius end mills | 2 cutting edges.........ccovevevvvennen. 87

End mills | 1 cutting edge for aluminum and NF .............cccc........ 91

End mills | 1 cutting edge for plastics and aluminum.................. 93

1
End mills | 2 cutting €dges........ccveveeerinerinerineeincrreecieene 95
End mills | 3 cutting edges for aluminum ............ccoovvvvnrirnrrinnnee. 98 y
End mills | 4 cutting edge for aluminum .........ccoooovvnirrniiinns 100

Cutting materials

. ; ISO application . Cutting edge length Teeth Radius
Coating quality Diameter
M - S [ (mm) z r (mm)
KACPVAS - o - N - 04 - 20 | 1 - 40 | 2 - 4 0 - 10
KACPVCN - - - [ - 04 - 20 06 - 35 2 02 - 10
KACPolished - - - % - - 1 16 5 - 32 1T - 3 0
MGCPVCS - = - % = . 3 16 6 - 32 3 0
UMGCPVCS - = - W = - 6 16 | 8 - 18 4 05 - 2
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Cutters for Aluminum | copper | plastic cutters =24
Ball nose end mills | 2 cutting edges

1Y BT B
1-20 2 - A°30°

eds 21 1N =

Effective usable length at x°

KAC PVAS
KAC PVCN

draft angle Coating
Order no. d I, I, d L r d 2z 05 1° 15 2° 3° quality
NVV 1432 47 0101 1 15 6 09550 05 4 2 69 /72 74 76 80 KACPVAS
NVV 1432 47 0102 1115110109550 05| 4 | 2 [11.1111.5{11.8|12.1{12.7| KACPVAS
NVV 143247 0103 1 151509550 05 4 2 163167172/ 17.6 186 KACPVAS
NVV 1432 47 0104 11151201095 7505 4 | 2 |21.4|22.0/22.5/23.1(24.4) KACPVAS
NVV 1432 47 0105 1 152509575 05 4 2 266272279 286 - KAC PVAS
NVV 1432 47 0106 1115130095 7505 4 | 2 |31.7|325|333(342| - KAC PVAS
NVV 1432 47 0152 152510 1450075 4 | 2 112115118121 128 KACPVAS
NVV 1432 47 0153 15(25/15(14/500.75 4 | 2 |[16.4|16.8(17.2|/17.6/18.6| KACPVAS
NVV 1432 47 0154 152520 1475075 4 | 2 215220226 232 244 KACPVAS
NVV 1432 47 0155 151251251475 (0.75 4 | 2 [26.6|27.3/28.0|28.7| - KAC PVAS
NVV 1432 47 0156 1525 30 14 75075 4 2 318 325 334 342 - KAC PVAS
NVV 1432 47 0212 2 1 3/10(19/50| 1[4 ]2 11.2/11.5/11.8[12.1{12.7| KACPVAS
NVV 1432 47 0213 2 131511950 1|42 |163/168|17.2117.6/18.6| KACPVAS
NVV 1432 47 0214 213120019751 | 4| 2|215(220|226|23.2| - KAC PVAS
NVV 1432 4702141 2 3 2519 75 1 4 2 266273280 287 - KAC PVAS
NVV 1432 47 0215 2 1313019751 4|2 318(325/334| - - KAC PVAS
NVV 1432 47 02151 2 3 351975 1 4 2 369378387 - - KAC PVAS
NVV 1432 47 0253 25 4 [15/24(501(1.25 4 | 2 |{16.3|16.8|17.2({17.6| - KAC PVAS
NVV 1432 47 0254 25 4 20 24 751125 4 2 (215 220 226 - - KAC PVAS
NVV 1432 47 02551 25 4 [35/24|75\1.25 4 | 2 1369|378 - - - KAC PVAS
NVV 1432 47 0302 3 4510 29 57 15 6 2 112 115 118120 12,61 KACPVAS
NVV 1432 47 0304 314512012957 (15| 6 | 2 121.5/22.0(22.5/23.1{24.3| KACPVAS
NVV 1432 47 0305 3 45 30 29 75 15 6 2 317325333 342 - KAC PVAS
NVV 1432 47 0306 3 145/40(29|75(15] 6 | 2 |42.0(43.0|1441| - - KAC PVAS
NVV 1432 47 0402 4 6 10 38 57 2 6 2 113 1161191271127 KACPVAS
NVV 1432 47 0404 4 1 6120|3857 |2 |6 |2 (216(221(22.6\23.2| - KAC PVAS
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Cutters for aluminum | copper | plastics - Ball nose end mills | 2 cutting edges

Effective usable length at x°
draft angle

Coating
Order no. d I, L d I r d 2z 05 1° 15 2° 3° quality
NVV 1432 47 0405 4 6 30 38 75 2 6 2 319326 334 - - KAC PVAS
NVV 1432 47 0406 416 4038|752 |6 |2 (421431 - | - | - KAC PVAS
NVV 1432 47 0604 6 6 20 5857 3 6 2 KAC PVAS
NVV 1432 47 0605 6|6 (3058753 |62 KAC PVAS
NVV 1432 47 0606 6 6 40 58 75 3 6 2 KAC PVAS
NVV 1432 47 0607 6 6 50 58100 3 6 2 KAC PVAS
NVV 1432 47 0608 6 6 70 58100 3 6 2 KAC PVAS
NVV 1432 47 08051 8(12(35/78/90| 4 | 8 2 KAC PVAS
NVV 1432 47 0807 8 12 50 78100 4 8 2 KAC PVAS
NVV 1432 47 0808 8 12 70 78100 4 8 2 KAC PVAS
NVV 1432 47 1006 10 15 40 98 72 5 10 2 KAC PVAS
NVV 1432 47 1007 10 15 50 9.8 100 5 10 2 KAC PVAS
NVV 1432 47 1008 10 15 70 98 100 5 10 2 KAC PVAS
NVV 1432 47 1009 10 15100 9.8 150 5 10 2 KAC PVAS
NVV 1432 47 1206 12 18 40 11883 6 12 2 KAC PVAS
NVV 1432 47 1207 12 18 50 11.8110 6 12 2 KAC PVAS
NVV 1432 47 1208 12 .18 70 11.8110 6 12 2 KAC PVAS
NVV 1432 47 1209 1218 100118150 6 12 2 KAC PVAS
NVV 1432 47 1609 16 24 100158150 8 16 2 KAC PVAS
NVV 1432 47 2009 20 30 10019.8150 10 20 2 KAC PVAS
NVV 1462 43 004 0406 - |- 50/02] 4,2 08101112 14| KACPVCN
NVV 1462 43010 715 - - 505 4 2 18 20 22 2325 KACPVCN
NVV 141247010 1115 - | - |50({05 4|2 18|20|22|23|25| KACPVAS
NVV 141247 015 15125 - | - 501075/ 4 | 2 29|32 33]35|38]| KACPVAS
NVV 1462 43015 1.5{25| - | - |571075 6 | 2 {2932 |33|35(38]| KACPVCN
NVV 1412 47 021 2 3 50| 14]235|37|39|40)43] KACPVAS
NVV 1462 43 020 2 3 5711|162 |35/37(39,40|43| KACPVCN
NVV 1412 47 020 2 3 5701162 |35[37]39|40)|43| KACPVAS
NVV 1422 47 020 2 4 75142 |46|48|50(52)56| KACPVAS
NVV 1462 43 025 25 4 571125 6 | 2 | 4548|5052 |55| KACPVCN
NVV 1462 43 030 3145 - | - |57]15 6|2 |51]53|55]57]|6.1| KACPVCN
NVV 1412 47 030 345 - - 5715 6 2 51 53 55 57 61 KACPVAS
NVV 1422 47 030 315 - | - |60(15 4|2 (16.1(16.6\17.2| - - KAC PVAS
NVV 1422 47 031 3115 - - 75015 42 161166172 - - KAC PVAS
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Cutters for aluminum | copper | plastics - Ball nose end mills | 2 cutting edges

Effective usable length at x°
draft angle

Coating

Order no. d L L d I r d 2z 05 1° 15 2° 3° quality

NVV 1412 47 040 46 5712 |6 |2 |66(69|72|74)|78| KACPVAS
NVV 1462 43 040 416 5712626669 72|74]78| KACPVCN
NVV 1422 47 040 4120 - | - |60 2 |4 2 KAC PVAS
NVV 1422 47 041 4 20 - - 75 2 4 2 KAC PVAS
NVV 1412 47 050 5175/ - | - |57|25/ 6|2 |82|85|88|90/]96| KACPVAS
NVV 1462 43 050 S |75 - | - |57125 6|2 82|85/88]90)96| KACPVCN
NVV 1422 47 0501 5120 - | - |75(25|6 |2 |213|21.9] - | - | - KAC PVAS
NVV 1422 47 0511 520 - - 10025 6 2 213219 - - - KAC PVAS
NVV 1412 47 060 6 9 5713|162 KAC PVAS
NVV 1462 43 060 6 9 57 3 6 2 KAC PVCN
NVV 1422 47 060 6 (20| - | - |100] 3 | 6 | 2 KAC PVAS
NVV 1472 43 061 6 20 - - 150 3 6 2 KACPVCN
NVV 1422 47 061 6 120 - | - [150( 3 | 6 | 2 KAC PVAS
NVV 1462 43 080 8 12 - - 63 4 8 2 KACPVCN
NVV 1412 47 080 8 (12| - | - |63 4|8 2 KAC PVAS
NVV 1422 47 080 8§ 25 - - 100 4 8 2 KAC PVAS
NVV 1422 47 081 8 25| - | - |150/ 4 | 8 | 2 KAC PVAS
NVV 1462 43 090 9 135 - - 72 /45 10 2 144148152 156 - KACPVCN
NVV 141247 100 1015 - | - 7215 [10] 2 KAC PVAS
NVV 1462 43100 015 - - 725 10 2 KACPVCN
NVV 1422 47 100 0{25| - | - |100] 5 |10 2 KAC PVAS
NVV 1422 47 101 0 25 - - 150 5 10 2 KAC PVAS
NVV 1462 43120 1218 - | - |83] 6 [12| 2 KACPVCN
NVV 1412 47 120 12 18 - - 8 6 12 2 KAC PVAS
NVV 1422 47 120 12130 - | - |100] 6 |12 2 KAC PVAS
NVV 1422 47 121 1230 - - 150 6 12 2 KAC PVAS
NVV 1412 47 160 1624 - | - 192 8 |16 2 KAC PVAS
NVV 1462 43 160 16 24 - - 92 8 16 2 KAC PVCN
NVV 1422 47 160 1630 - - 100 8 16 2 KAC PVAS
NVV 1422 47 161 6 30 - - 150 8 16 2 KAC PVAS
NVV 1472 43161 16{30| - | - |150| 8 |16 2 KACPVCN
NVV 1412 47 200 20 30 - | - 104 10 20 2 KAC PVAS
NVV 1472 43 201 20135 - | - 150 10 |20 2 KACPVCN
NVV 1422 47 201 2035 - | - 150 10 20 2 KAC PVAS

85



Cutters for aluminum | copper | plastics - Ball nose end mills | 2 cutting edges

Application data (fz/ ap)

of cut

Copy end mills 3D

04 fz(mm) ) 0.005-0.0125 ) 0.01-0.03 0.005
' ap (mm) 0.005-0.0425 0.01-0.3 0.005
1.25 fz(mm) ) 0.01-0.025 ] 0.02-0.08 0.01
ap (mm) 0.05-0.1 0.1-0.7 0.05
3.4 fz(mm) ) 0.04-0.055 ) 0.04-0.1 0.04
ap (mm) 0.08-0.19 0.15-1.4 0.08
5.6 fz(mm) ) 0.08-0.1 ) 0.06-0.15 0.08
ap (mm) 0.1-0.25 0.2-2 0.1
8 fz(mm) ) 0.08-0.115 ) 0.08-0.2 0.08
ap (mm) 0.15-0.375 0.3-2.8 0.15
9-10 fz(mm) ) 0.08-0.115 ] 0.08-0.25 0.08
ap (mm) 0.2-0.45 0.4-3.5 0.2
12 fz(mm) ) 0.08-0.115 ] 0.1-0.3 0.08
ap (mm) 0.2-0.5 0.4-4.2 0.2
16 fz(mm) ) 0.1-0.175 ) 0.1-0.3 0.1
ap (mm) 0.2-0.7 0.4-5.6 0.2
20 fz(mm) ) 0.1-0.175 ) 0.1-0.35 0.1
ap (mm) 0.2-0.8 0.4-7 0.2

Speed (Vcin m/min)

Coating —

-w -w
v v v
KACPVAS  Rough : 200 400 600
Fine 100 110 120 4007001000 5055 60
- -
v v
KACPVEN — Rough : ' : 200500 800

Fine 2006001000 505560
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d2

Foraluminum | copper | plastics — -
Toric corner radius end mills | 2 cutting edges

Y0 90

d, z r KAC PVAS 7 B

04-20 2 0.12-5|| A\°30° |KACPVCN Mj{
7, 1 B
2@ 8 - N e

Effective usable length at x°

draft angle Coating

Order no. d I, I, d L r d 2z 05 1° 15 2° 3° quality

'NVWV 0442 47 004 04 1 50012 4 2 1315 16 18 20 KACPVAS
'NVV 0442 47 006 0.6 1 5010242 |12|14]15|16]18| KACPVAS
'NVV 0442 47008 08 1.2 50025 4 2 1517 18 20 22 KACPVAS
NV 0462 43 011 1T 1 500242 131516 17|20 KACPVCN
'NVV 0442 47010 T 15 50 0342 1920 2223 26 KACPVAS
NVV 0462 43 0151 1.5 1.5 5010242 |19|21]22{24]26| KACPVCN
"NV 0442 47015 1.5 23 5010342 28|30|32 33|36 KACPVAS
NVV 0432 47 021 2|2 501024 |2 |24|26|28|30]|33| KACPVAS
NVV 0462 43 021 22 5010242 |24|26|28|30]33| KACPVCN
NVV 0432 47 02011 2|2 5005/ 4|2 24)26(28|29|32| KACPVAS
NVV 0462 43 02105 22 5005(4 |2 |24|26|28|29]32| KACPVCN
'NVV 0442 47 020 2 3 50/05( 4|2 |35|38|40/|41 |44 KACPVAS
NVV 0462 43 031 33 5002 42 35|38|40 42|45 KACPVCN
NVV 0432 47 031 3 3 501024 |2 |35|38|40|42|45| KACPVAS
NVV 0462 43 03105 33 50/05[ 4|2 |35|3840/|4.1 44| KACPVCN
NVV 04324703011 3 3 50105 4 |2 35|38|40 41|44 KACPVAS
'NVV 0442 47 030 3 4 501054 |2 |46|49|51|53]57| KACPVAS
NVV 0432 47 041 4 4 50 02 4 2 KAC PVAS
NVV 0462 43 041 4 4 50 02 4 2 KACPVCN
NVV 0432 47 04011 4 4 5 05 4 2 KAC PVAS
NVV 0462 43 04105 4 4 50 05 4 2 KAC PVCN
'NVV 0442 47 040 4 6 50 05 4 2 KAC PVAS
NVV 0462 43 051 5 5 571026 |2 576062 65|70 KACPVCN
NVV 0462 43 05105 5 5 57105( 6 |2 |57|60|62]|64]69| KACPVCN
'NVV 0442 47 050 S5 7 57/1 6|2 78|81|8487|93| KACPVAS
NVV 0462 43 06105 6 6 57105] 6 | 2 KAC PVCN
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Cutters for aluminum | copper | plastics - Toric corner radius end mills | 2 cutting edges

Effective usable length at x°
draft angle

Coating

Order no. d L L d I r d 2z 05 1° 15 2° 3° quality

NVV 0462 43 061 6 6 57 07,6 2 KAC PVCN
NVV 0462 4306110 6 6 5711162 KACPVCN
'NVV 0442 47 060 6 8 57 116 2 KAC PVAS
NVV 0482 40 061* 6 20 80 25 6 2 KAC PVAS
NVV 0462 430811 8 8 63 05 8 2 KACPVCN
NVV 0462 43 081 8 8 63 07 8 2 KACPVCN
NVV 0462 43 0812 8 8 63 1 8 2 KACPVCN
'NVV 0442 47 080 8 10 - - 6315 8 2 KAC PVAS
NVV 0482 40 081* 8 25 - - 80 3 8 2 KAC PVAS
NVV 0482 40 082* 8 25 - - 1120 3 8 2 KAC PVAS
NVV 0462 43101 0 10 - - 7207 10 2 KACPVCN
'NVV 0442 47 100 012 - | - 7212 10| 2 KAC PVAS
NVV 0482 40 101* 0 28 - - 80 4 10 2 KAC PVAS
NVV 0482 40 102* 028 - | - 1120 4 10 2 KAC PVAS
NVV 0462 43 121 12 12 - - 8307 12 2 KACPVCN
NVV 0462431213 12112 - | - 1831512 2 KAC PVCN
NV 0442 47 120 1215 - - 83 25 12 2 KAC PVAS
NVV 0482 40 121* 1228 | - | - |80 5 12 2 KAC PVAS
NVV 0482 40 122* 1228 - - 120 5 12 2 KAC PVAS
NVV 0462 43 161 16116 - | - 192 07 16 2 KACPVCN
NVV 0462 43 201 20020 - - 104 0.7 20 2 KACPVCN
NVV 0462 43010 771 1009550 02 4 2 1171115118 121128 KACPVCN
NVV 0462 43015 1.5{1.5(10|1.4{50 02| 4 | 2 {11.2|11.6/11.9/12.2{12.8| KACPVCN
NVV 0462 43 020 2 2 1019 5 02 4 2 112116119122 128 KACPVCN
NVV 0432 47 020 212 (10/1.9(5002| 4| 2 |11.2/11.6/11.9/12.2|12.8] KACPVAS
NVV 0462 43 02005 2 210 1.9 50 05 4 2 112 115118121128 KACPVCN
NVV 0432 47 0201 212 (10(19(50(05 4|2 (11.2/11.5{11.8]12.1{12.8] KACPVAS
NVV 0462 43 030 331229 50 02 4 2 133137 140 144 - KACPVCN
NVV 0432 47 030 313(12(29/50/02| 4| 2 13.3(13.7|14.0/144| - KAC PVAS
NVV 0462 43 03005 3 3 1229 50 05 4 2 1337136140 144 - KACPVCN
NVV 0432 47 0301 313(12/29|50/05| 4| 2 [133]13.6/14.0{144] - KAC PVAS
NVV 0432 47 040 4 4 15 3850 02 4 2 KAC PVAS
NVV 0462 43 040 4 4 15 38 50 02 4 2 KACPVCN
NVV 0432 47 0401 4 4 15 38 50 05 4 2 KAC PVAS

* Deviating values: y°=1°; A°=30°
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Cutters for aluminum | copper | plastics - Toric corner radius end mills | 2 cutting edges

Order no.

NVV 0462 43 04005
NVV 0432 47 050
NVV 0462 43 050
NVV 0432 47 0501
NVV 0462 43 05005
NVV 0432 47 060
NVV 0432 47 0601
NVV 0462 43 06005
NVV 0462 43 060
NVV 0462 43 06010
NVV 0432 47 0612
NVV 0432 47 0613
NVV 0462 43 0801
NVV 0432 47 081
NVV 0462 43 080
NVV 0462 43 0802
NVV 0432 47 080
NVV 0432 47 0805
NVV 0432 47 1011
NVV 0462 43 100
NVV 0462 43 1002
NVV 0432 47 101
NVV 0432 47 1014
NVV 0432 47 1016
NVV 0432 47 100
NVV 0432 47 1201
NVV 0462 43 120
NVV 0462 43 1203
NVV 0432 47 120
NVV 0432 47 1206
NVV 0432 47 1208
NVV 0462 43 160
NVV 0432 47 1615
NVV 0432 47 1619
NVV 0432 47 160

=
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15
21
21
21
21
21
21
21
21
21
21
30
27
27
27
27
30
50
32
32
32
32
40
60
32
38
38
38
38
60
80
44
50
100
44

3

3.8
4.8
4.8
4.8
4.8
5.8
5.8
5.8
5.8
5.8
5.8
5.8
7.8
7.8
7.8
7.8
7.8
7.8
9.8
9.8
9.8
9.8
9.8
9.8
9.8
11.8
11.8
11.8
11.8
11.8
11.8
15.8
15.8
15.8
15.8

50
57
57
57
57
57
57
57
57
57
57
75
63
63
63
63
63
90
72
72
72
72
100
100
72
83
83
83
83
110
110
92
92
150
92

0.5
0.2
0.2
0.5
0.5
0.2
0.5
0.5
0.7

0.5
0.5
0.7
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Cutters for aluminum | copper | plastics - Toric corner radius end mills | 2 cutting edges

Effective usable length at x°
draftangle

Coating
Order no. d L L d I r d 2z 05 1° 15 2° 3° quality
NVV 0462 43 200 20 20 54 198104 0.7 20 2 KACPVCN
NVV 0432 47 2009 20 20 10019.8150 1.5 20 2 KAC PVAS
NVV 0432 47 200 20 20 54 198104 2 20 2 KAC PVAS

Application data (fz / ap)

of cut

Copy end mill 3D

0.4-08 fz(mm) ) 0.005-0.02 ) 0.01-0.03 0.005
B ap (mm) 0.005-0.08 0.01-0.3 0.005
1.9 fz(mm) ) 0.01-0.04 ] 0.02-0.08 0.01-0.04

ap (mm) 0.05-0.15 0.1-0.7 0.05-0.15
3.4 fz(mm) ) 0.04-0.07 ] 0.04-0.1 0.04-0.07
ap (mm) 0.08-0.3 0.15-1.4 0.08-0.3
5.6 fz(mm) ) 0.08-0.12 ) 0.06-0.15 0.08-0.12
ap (mm) 0.1-0.4 0.2-2 0.1-0.4
8 fz(mm) ) 0.08-0.15 ) 0.08-0.2 0.08-0.115
ap (mm) 0.15-0.6 0.3-2.8 0.15-0.375
10 fz(mm) ) 0.08-0.15 ) 0.08-0.25  0.08-0.115
ap (mm) 0.2-0.7 0.4-3.5 0.2-0.45
12 fz(mm) ) 0.08-0.15 ) 0.1-0.3 0.08-0.115
ap (mm) 0.2-0.8 0.4-4.2 0.2-0.5
16 fz(mm) ) 0.1 ] 0.1-0.3 0.1
ap (mm) 0.2 0.4-5.6 0.2
20 fz(mm) ) 0.1 ) 0.1-0.35 0.1
ap (mm) 0.2 0.4-7 0.2

Speed (Vcin m/min)

Coating o
quality App"“’m"- g _

v v v
KACPVAS  Rough : : 200 400 600
Fine 100110 120 4007001000 5055 60

A 4
-w
v v
KACPVCN  Rough : - : 200 500 800

Fine 2006001000 505560
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Cutters for aluminum | copper | plastics

End mills | 1 cutting edge for aluminum and NF

1(_j112 ? r )\OYOS—OO KACPolished
=/ |
¢l

Order no. d, L oL d
NVV 0401 40 010 1 s

NVV 0401 40 020 2 110

NVV 0401 40 030 310

NVV 0401 40 040 414

NVV 0401 40 050 516

NVV 0401 40 060 6 20

NVV 0401 40 080 8 20

NVV 0401 40 100 10 | 22

NVV 0401 40 120 12 22

38
40
38
50
60
60
75
64
64
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Effective usable length at x° draft

angle
0.5°

8.61
12.56

20.76

'IO

8.72
13.79

21.02

1.5°

8.83
14.81

20

8.95

30

9.19



Cutters for aluminum | copper | plastics - End mills | 1 cutting edge for aluminum and NF

Application data (fz/ ap)

of cut

Pocket and slot milling

1 fz(mm) ) _ ) 0.005-0.03
ap (mm) 0.1-2

5 fz(mm) ) _ ] 0.005-0.04
ap (mm) 0.2-4

3 fz(mm) ) _ ) 0.01-0.06
ap (mm) 0.3-6

1 fz(mm) ) _ ) 0.01-0.08
ap (mm) 0.4-8

5 fz(mm) ) _ ) 0.01-0.09
ap (mm) 0.5-10

6 fz(mm) ) _ ) 0.015-0.1
ap (mm) 0.6-12

8 fz(mm) ) _ ] 0.02-0.12
ap (mm) 0.6-16

10 fz(mm) ) _ ) 0.025-0.14
ap (mm) 1-16

12 fz(mm) ) _ ) 0.03-0.17
ap (mm) 1-18

Speed (Vcin m/min)

Coating —

A 4
KAC polished g, qp - - ] 400500 600
Fine 800900 1000
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Cutters for aluminum | copper | plastics
End mills | 1 cutting edge for plastics and aluminum

SN
=@
[

Order no. d L L d
NV 041140010 T 5 - - 38
NVV 041140015 155 - | - |38
NVV 041140 020 2 10 - - 38
NVV 041140030 3 10| - | - |38
NVV 041140 040 4 14 - - 50
NVV 041140 050 511 -] - |60
NVV 041140 060 6 20 - - 60
NVV 0411 40 080 8 120 - | - |75
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Effective usable length at x° draft

angle
0.5°

8.61
8.61
13.16

’IO

8.72
8.72
13.33

1.5°

8.83
8.83
13.51

20

8.95
8.95
13.68

30

9.19
9.19



Cutters for aluminum | copper | plastics - End mills | 1 cutting edge for plastic and aluminum

Application data (fz/ ap)

of cut

Pocket and slot milling

1 fz(mm) ) _ ) 0.005-0.03
ap (mm) 0.1-2

5 fz(mm) ) _ ] 0.005-0.03
ap (mm) 0.1-2

3 fz(mm) ) _ ) 0.005-0.04
ap (mm) 0.2-4

1 fz(mm) ) _ ) 0.01-0.06
ap (mm) 0.3-6

5 fz(mm) ) _ ) 0.01-0.08
ap (mm) 0.4-8

6 fz(mm) ) _ ] 0.01-0.09
ap (mm) 0.5-10

8 fz(mm) ) _ ] 0.015-0.1
ap (mm) 0.6-12

10 fz(mm) ) _ ) 0.02-0.12
ap (mm) 0.6-16

12 fz(mm) ) _ ) 0.03-0.17
ap (mm) 1-18

Speed (Vcin m/min)

Coating —

A 4
KAC polished g, qp : - ] 200300400
Fine 350425500
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Cutters for aluminum | copper | plastics
End mills | 2 cutting edges

Gl 3 A e
=1 31 N
[
Order no. d |,
NV 041247010 1T 2
NVV 0412 47 015 15| 3
NVV 0412 47 021 2 4
NVV 0412 47 020 2 4
NVV 041247030 36
NVV 0422 47 030 3 15
NVV 0422 47 031 3 15
NVV 0412 47 041 4 8
NVV 0412 47 040 4 8
NVV 0422 47 040 4 20
NVV 0422 47 041 4 20
NVV 0422 47 042 4 20
NVV 0412 47 050 5 10
NVV 0422 47 050 5 20
NVV 0412 47 060 6 12
NVV 0422 47 060 6 20
NVV 0412 47 080 8 16
NVV 0422 47 080 8 25
NVV 0412 47 100 10 20
NVV 0422 47 100 10 25
NVV 0422 47101 10 25
NVV 041247120 12 24
NVV 0422 47120 1230
NVV 0422 47 121 12 30
NVV 0412 47 160 16 32
NVV 0422 47 161 16 30

50
50
50
57
57
60
75
50
57
60
75
100
57
70
57
100
63
100
72
100
150
83
100
150
92
150
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Effective usable length at x° draft

angle
0.5°

2.46
3.56
4.64
4.64
9.62

11.99

14.60

'IO

2.68
3.81

4.92
4.92
10.31

12.29

15.12

1.5°

2.86
4.02
5.15
5.15
10.52

12.74

15.67

20

3.02
4.20
5.36
5.36
10.92

13.21

30

3.31
4.52
5.79
5.79
11.80

14.28



Cutters for aluminum | copper | plastics - End mills | 2 cutting edges

Order no. d,
NVV 0412 47 200 20
NVV 0422 47 201 20
NVV 0412 47 0102 1
NVV 0412 470103 1
NVV 0412 47 0152 1.5
NVV 0412 47 0153 1.5
NVV 0412 47 0212 2
NVV 0412 47 0214 2
NVV 0412 47 0302 3
NVV 0412 47 0304 3
NVV 0412 47 0305 3
NVV 0412 47 0404 4
NVV 0412 47 0405 4
NVV 0412 47 0406 4
NVV 0412 47 0505 5
NVV 0412 47 0604 6
NVV 0412 47 0605 6
NVV 0412 47 0606 6
NVV 0412 47 0804 8
NVV 0412 47 0805 8
NVV 0412 47 0807 8
NVV 0412 47 1006 10
NVV 0412 47 1008 10
NVV 0412 47 1205 12
NVV 0412 47 1207 12
NVV 0412 47 1208 12
NVV 0412 47 1605 16
NVV 0412 47 1606 16
NVV 0412 47 1607 16
NVV 0412 47 1608 16
NVV 0412 47 2006 20
NVV 0412 47 2008 20

40
35
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10
15
10
15
10
20
10
20
30
20
30
40
30
20
30
40
20
40
60
40
60
30
60
80
50
70
100
110
60
100

0.95
0.95
1.4
1.4
1.9
1.9
2.9
2.9
2.9
3.8
3.8
3.8
4.8
5.8
5.8
5.8
7.8
7.8
7.8
9.8
9.8
11.8
11.8
11.8
15.8
15.8
15.8
15.8
19.8
19.8

104
150

50
50
50
50
50
50
57
57
75
57
75
75
75
57
75
75
63
90
100
100
100
83
110
110
92
120
150
150
104
150
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Cutters for aluminum | copper | plastics - End mills | 2 cutting edges

Application data (fz/ ap)

of cut

Pocket and slot milling

1.9 fz(mm) ) 0.01-0.02 ) 0.01-0.03 0.01-0.02
ap (mm) 0.2-0.3 0.1-0.7 0.2-0.3

3.4 fz(mm) ) 0.03-0.05 ] 0.04-0.09 0.03-0.05
ap (mm) 0.2-0.4 0.15-1.4 0.2-04

5.6 fz(mm) ) 0.03-0.05 ] 0.05-0.1 0.03-0.05
ap (mm) 0.2-0.6 0.15-2 0.2-0.6

8 fz(mm) ) 0.04-0.06 ) 0.06-0.15 0.04-0.06
ap (mm) 0.3-0.7 0.15-2.8 0.3-0.7

10 fz(mm) ) 0.05-0.08 ) 0.08-0.17 0.05-0.08
ap (mm) 0.4-0.8 0.2-35 0.4-0.8

12 fz(mm) ) 0.06-0.1 ] 0.09-0.2 0.06-0.1
ap (mm) 0.5-0.8 0.2-4.2 0.5-0.8

16 fz(mm) ) 0.06-0.1 ] 0.1-0.27 0.06-0.1
ap (mm) 0.7-1.1 0.2-5.6 0.7-1.1

20 fz(mm) ) 0.07-0.12 ) 0.12-0.35 0.07-0.12
ap (mm) 0.9-1.3 0.2-7 0.9-1.3

Speed (Vcin m/min)

Coating o

A 4
-w
v v v
KACPVAS  Rough 200 400 600

Fine 100110120 4007001000 505560
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Cutters for aluminum | copper | plastics S

End mills | 3 cutting edges for aluminum

d, z r V°9° | ImMccpven
2-16 3 _ \° 35° |[KACPolished
wis a0 1.
¢l \

Order no. d I, 1
SW 025345030 3 6

SW 025345040 4 8

SW 0253 45050 5 10

SW 0253 45 060 6 12

SV 025345080 8 16

SW 0253 45 100 10 20

SW 025345120 12 24

SW 025345160 16 32

NVV 0423 40 0201* 2 8

NVV 0423 40 040* 4 110

NVV 0423 40 060* 6 12

NVV 0423 40 080* 8 16

NVV 0423 40 100* 10 20

NVV 0423 40 120* 12 24

NVV 0423 40 160* 16 32

* Deviating values: y°=16° A\°=30°

50
50
57
57
63
72
83
92

38
38
54
60
65
75
88

d, rn

0o

Effective usable length at x
draft angle

z 05° 1° 1.5 20 3°

o o~ o~ B B

12
16

w W W W W wWw w w

o o B~ W

12
16

w W W W W w w
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Coating
quality

MGC PVCS
MGC PVCS
MGC PVCS
MGC PVCS
MGC PVCS
MGC PVCS
MGC PVCS
MGC PVCS

KAC polished
KAC polished
KAC polished
KAC polished
KAC polished
KAC polished
KAC polished



Cutters for aluminum | copper | plastics - End mills | 3 cutting edges for aluminum

Application data (fz/ ap)

of cut

Pocket and slot milling

) fz(mm) ) 0.025-0.4 ) 0.01-0.03 0.01-0.03
ap (mm) 0.15-0.3 0.1-0.7 0.1-0.15
3.4 fz(mm) ) 0.03-0.05 ] 0.04-0.09 0.03-0.05
ap (mm) 0.2-0.4 0.15-1.4 0.2-04
5.6 fz(mm) ) 0.03-0.05 ] 0.05-0.1 0.03-0.05
ap (mm) 0.2-0.6 0.15-2 0.2-0.6
8 fz(mm) ) 0.04-0.06 ) 0.06-0.15 0.04-0.06
ap (mm) 0.3-0.7 0.15-2.8 0.3-0.7
10 fz(mm) ) 0.05-0.08 ) 0.08-0.17 0.05-0.08
ap (mm) 0.4-0.8 0.2-35 0.4-0.8
12 fz(mm) ) 0.06-0.1 ] 0.09-0.2 0.06-0.1
ap (mm) 0.5-0.8 0.2-4.2 0.5-0.8
16 fz(mm) ) 0.06-0.1 ] 0.1-0.27 0.06-0.1
ap (mm) 0.7-1.1 0.2-5.6 0.7-1.1

Speed (Vcin m/min)

Coating o

-—
- - -
v v v

MGCPVCS  Rough : 200 400 600
Fine 6080 100 350575800 203040

. v
KAC polished  goqh - - ] 200400 600
Fine 3506751000

99



Cutters for aluminum | copper | plastics Sy
End mills | 4 cutting edge for aluminum

Y6 4 los-2 5o
6-16 4 0.5-2 J| A°50°

2 QBE /8

Effective usable length at x° draft
angle

Order no. d | I d | r d z 05° 1° 15° 2° 3°
with AT | short

UMGCPVCS A

=
N
w

NVV 0394 45 06005 6 8 21 57 5 05 6 4
NVV 0394 4506010 6 8 21 57 5 1 6 4
NVV 0394 4508005 8 10 27 76 63 05 8 4
NVV 0394 4508010 § 10 27 76 63 1 8 4
NVV 0394 4510005 0 12 32 95 72 05 10 4
NVV 03944510010 0 12 32 95 72 1 10 4
"NV 0394 4512010 12 14 38 11583 1 12 4
"NV 0394 4512020 12 14 38 15 83 2 12 4
"NV 0394 4516010 16 18 44 155 92 1 16 4
"NV 0394 4516020 16 18 44 155 92 2 16 4

Application data (fz / ap)

of cut

Pocket and slot milling

6 fz(mm) ) 0.05-0.08 ) 0.05-0.1 0.025-0.05
ap (mm) 1.5-1.8 0.15-2 0.2-1

8 fz(mm) ) 0.05-0.08 ) 0.06-0.15 0.04-0.06
ap (mm) 2-2.5 0.15-2.8 0.3-1

10 fz(mm) ) 0.06-0.1 ) 0.08-0.17 0.05-0.08
ap (mm) 2.5-3 0.2-3.5 0.4-1

12 fz(mm) ) 0.07-0.12 ) 0.09-0.2 0.06-0.1
ap (mm) 3-3.5 0.2-42 0.5-1

16 fz(mm) ) 0.08-0.12 ] 0.1-0.27 0.06-0.1
ap (mm) 4-4.5 0.2-5.6 0.5-15

Speed (Vcin m/min)

Coating o
quality Appllcatlon- M

-—w -w -—w
v v v

UMGCPVCS  Roygh : 220410 600
Fine 7095120 4007001000 305070
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Cutters for graphite | GFC | CFRP

Ball nose, toric, bull end, and end mills

Properties

® 2to 3 cutting edges, pyramid tooth
e Ball nose end mills
e Toric corner radius end mills

e End mills
Ball nose end mills | 2 cutting edges .........ccoeeverrerirnrinrinrenne. 102
Ball nose end mills | 3 cutting €dges ........c.coovveevvererincrinciinnes 105
Ball nose end mills | Pyramid tooth...........c.coovvviiniiinriinciins 106
Toric corner radius end mills | 2 cutting edges..........ccovovvuunvnne. 107
Toric corner radius end mills | 3 cutting €dges..........c.oevverereenec. 110
End mills | 2 cutting €dges.........vverveeererreeireieieeieiciees 113

End mills | Pyramid tooth | 8 to 16 cutting edges ..........coceun......

Cutting materials

. _ ISO application _ Cutting edge length Teeth Radius
Coating quality Diameter
M - S [ (mm) z r (mm)
KACPVDiaG - , - % - - 03 - 10 | 03 - 15 005 - 5
KACPVDiaN - , - % - - 3 - 20 45 - 30 02 - 10
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Cutters for graphite | GFC | CFRP

Ball nose end mills | 2 cutting edges

d, z r V9" | KACPVDIaG

03-12 2 - A\°30° | KACPVDiaN

Ay 11 1

Order no. d L L d L
NVV 1462 49 0031 0.3 03 1 028 50
NVV 1462 49 0041 04 04 1 038 50
NVV 1462 49 0051 0505 2 048 50
NVV 1462 49 0061 0.6 0.6 2 0.58 50
NVV 1462 49 0081 0.8/0.8 4 0.78 50
NVV 1462 49 011 1T 1 5 09850
NVV 1462 49 0151* 1.5 1.5 10 1.45 50
NVV 1462 49 021* 2 2 10 1.95 50
NVV 1462 49 031* 3 3 10 295 57
NVV 1462 49 0411* 4 | 41153957
NVV 1462 49 0511* 5 5 20 49 57
NVV 1462 49 0611* 6 6 20 585 57
NVV 1462 49 0614* 6 6 40 585 75
NVV 1462 49 0811* 8 8 20 7.85 63
NVV 1462 49 1001* 10 10 20 9.85 72
SVV 1452 48 00403 040.6 25037 50
SWV 1452 48 00404 04 06 5 037 50
NVV 1452 48 0050 0.5 0.8 50
SWV 1452 48 00503 0.5 0.8 3.50.45 50
NVV 1452 48 00510 05/0.8 5 045 50
SV 1452 48 00504 0508 7 045 50
NVV 1452 48 0052 0.5/0.8 10 0.45 50
SWV 1452 48 00603 0.6 0.9 3.50.55 50
SWV 1452 48 00604 0.6 09 7 0.55 50
SWV 1452 48 00803 08 12 5 0.75 50

* Deviating values: y°=4°

0.15
0.2
0.25
0.3
0.4
0.5
0.75

1.5

2.5

o B W w

0.2
0.2
0.25
0.25
0.25
0.25
0.25
0.3
0.3
0.4
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Effective usable length at x°
draft angle

0.5° 1° 15° 2° 3°
1.38
1.38
2.49

2.48

1.50
1.49
2.64
2.64
4.6114.83|5.02|5.18|5.46

5.66(5.91/6.11/6.29|6.59

10.9511.28111.5411.7612.54
10.9411.26(11.5211.7512.46
10.9211.23111.4911.71112.30
16.1716.53116.8217.17/18.84
21.2921.71

1.60
1.59
2.78
2.77

1.70
1.69
2.90
2.89

1.88
1.87
3.12
3.1

3.33
6.08
1.21
4.49
5.8616.12|6.35|6.55]6.91

7.96|8.27|8.54|8.77(9.25

11.0911.47]11.78012.0912.75
4.1614.40/4.60/4.78|5.10
7.87|8.21|8.48|8.72(9.19
5.85[6.11/6.33|6.53|6.89

3.50
6.31
1.33
4.68

3.66
6.52
1.45
4.85

3.94
6.89
1.66
5.16

3.14
5.80
1.07
4.27

Coating
quality

KAC PVDiaG
KAC PVDiaG
KAC PVDiaG
KAC PVDiaG
KAC PVDiaG
KAC PVDiaG
KAC PVDiaG
KAC PVDiaG
KAC PVDiaN
KAC PVDiaN
KAC PVDiaN
KAC PVDiaN
KAC PVDiaN
KAC PVDiaN
KAC PVDiaN

KAC PVDiaG
KAC PVDiaG
KAC PVDiaG
KAC PVDiaG
KAC PVDiaG
KAC PVDiaG
KAC PVDiaG
KAC PVDiaG
KAC PVDiaG
KAC PVDiaG



Cutters for graphite | GFC | CFRP - Ball nose end mills | 2 cutting edges

Effective usable length at x°

draft angle Coating

Order no. d L L d I r d 2z 05 1° 15 2° 3° quality
SVV 1452 48 00804 0812 10075 50 04 4 2 11.0811.4611.7712.0712.73 KACPVDiaG
NVV 1452 48 010 1115 - | - |50|05( 4 | 2 |1.84/2.012.16|2.29|2.53| KACPVDiaG
NVV 1452 48 01000 7115/ 51095 50|05| 4 | 2 |584/6.10|6.32|6.52|6.87| KACPVDiaG
NVV 1452 48 0101 1 11.5/1010.95/50 |0.5| 4 | 2 [11.0811.4411.76(12.06(12.71 KACPVDiaG
SW 145248010112 NEW) 1 1.5 12 09550 0.5 4 2 11.08114611.7612.0612.71 KACPVDiaG
NVV 1452 48 0102 1 11.5/15]0.95 50 |0.5| 4 | 2 16.27116.7317.1517.59/18.55 KAC PVDiaG
NVV 1452 48 0103 1 1152010955005 4 | 2 21.4321.9822.5423.1224.39 KAC PVDiaG
NVV 1452 48 01510 1523 - | - |500.75 4 | 2 |2.71(2.91|3.08|3.23|3.50| KACPVDiaG
NVV 1452 48 0152 15123 10 1.4 50 0.75 4 2 11.1811.5311.8212.1112.75 KACPVDiaG
NVV 1452 48 0153 1.5(2.3[25|1.4|75(0.75| 4 | 2 26.6427.2927.9828.70 - | KACPVDiaG
NVV 1452 48 0200 2 3 50| 1|4 |2 |346|3.68/3.86/4.03/4.31| KACPVDiaG
NVV 1452 48 0201 2 3|5(19/50 1|42 59/6.18/6.37|6.54|6.87| KACPVDiaG
NVV 1452 48 0202 21311019501 |4 |2 11.1711.5111.8012.0812.71] KACPVDiaG
NVV 1452 48 0203 2 1 3|15(1.9/50 | 1 | 4 | 2 16.3416.7817.1817.62/18.55 KAC PVDiaG
NVV 1452 48 0204 2 13/20(1.9/75 1|4 | 2 21.5022.0322.5723.15 - | KACPVDiaG
NVV 1452 48 0205 2 1312519751 | 4| 2 26.6327.2827.9628.68 - | KACPVDiaG
NVV 1452 48 0301 3145/ 5(29/5015| 4 | 2 |594/6.14/6.32/6.48/6.79| KACPVDiaN
NVV 1452 48 0302 3 145/10129(50 1.5 4 | 2 11.1511.4811.7612.03 - | KACPVDiaN
NVV 1452 48 0303 3 451529 50 15 4 2 163316751715 - - | KACPVDiaN
NVV 1452 48 0304 3145(20(29|75/15| 4 | 2 21482200 - | - | - | KACPVDiaN
NVV 1452 48 0305 3 145/25(29/75/15| 4 | 2 26622726 - | - | - | KACPVDiaN
NVV 1452 48 0306 3145(30(29{100/15| 4|2 3174 - | - | - | - | KACPVDiaN
NVV 1452 48 0402 4 6 10 385 2 4 2 KAC PVDiaN
NVV 1452 48 0403 416 15/38|50|2 |4 2 KAC PVDiaN
NVV 1452 48 0404 4 6 20 38 75 2 4 2 KAC PVDiaN
NVV 1452 48 0405 416 125(38|75|2 |4 2 KAC PVDiaN
NVV 1452 48 0406 4 6 4538100 2 4 2 KAC PVDiaN
NVV 1452 48 0502 5 (7510 (4857|255 | 2 KAC PVDiaN
NVV 1452 48 0503 5 7525 48 75 25 5 2 KAC PVDiaN
NVV 1452 48 0504 5 75 45 4810025 5 2 KAC PVDiaN
NVV 1452 48 0601 6 9 10 5857 3 6 2 KAC PVDiaN
NVV 1452 48 0603 6|9 (15/58|57 3|62 KAC PVDiaN
NVV 1452 48 0604 6 9 20 5875 3 6 2 KAC PVDiaN
NVV 1452 48 0605 69 25(58/75/3 |62 KAC PVDiaN
NVV 1452 48 0606 6 9 30 587 3 6 2 KAC PVDiaN
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Cutters for graphite | GFC | CFRP - Ball nose end mills | 2 cutting edges

Effective usable length at x°
draftangle

Coating
Order no. d L L d I r d 2z 05 1° 15 2° 3° quality
NVV 1452 48 0607 6 9 4558100 3 6 2 KAC PVDiaN
NVV 1452 48 0608 6 9 60 58150 3 6 2 KAC PVDiaN
NVV 1452 48 0800 8 12 63 4 8 2 KAC PVDiaN
NVV 1452 48 0801 8 12 20 78 63 4 8 2 KAC PVDiaN
NVV 1452 48 0802 8 12 2578 63 4 8 2 KAC PVDiaN
NVV 1452 48 081 8 16 45 78100 4 8 2 KAC PVDiaN
NVV 1452 48 082 8 12 60 78150 4 8 2 KAC PVDiaN
NVV 1452 48 1009 0 15 25 98 72 5 10 2 KAC PVDiaN
NVV 1452 48 1010 10 15 45 98100 5 10 2 KAC PVDiaN
NVV 1452 48 1209 12 .18 12511883 6 12 2 KAC PVDiaN
NVV 1452 48 1210 12 18 45118110 6 12 2 KAC PVDiaN
NVV 1452 48 1220 12 .18 60 118150 6 12 2 KAC PVDiaN

Application data (fz / ap)

of cut

Copy end mills 3D

0308 fz(mm) ) 0.005-0.0125 ) 0.01-0.03
- ap (mm) 0.005-0.0425 0.01-0.3
1.9 fz(mm) ) 0.01-0.025 ) 0.02-0.08

ap (mm) 0.05-0.1 0.1-0.7
3.1 fz(mm) ) 0.04-0.055 ) 0.04-0.1
ap (mm) 0.08-0.19 0.15-1.4
5.6 fz(mm) ) 0.08-0.1 ) 0.06-0.15
ap (mm) 0.1-0.25 0.2-2
8 fz(mm) ) 0.08-0.115 ) 0.08-0.2
ap (mm) 0.15-0.375 0.3-2.8
10 fz(mm) ) 0.08-0.115 ) 0.08-0.25
ap (mm) 0.2-0.45 0.4-3.5
12 fz(mm) ) 0.08-0.115 ] 0.1-0.3
ap (mm) 0.2-0.5 0.4-4.2

Speed (Vcin m/min)

Coating o

' v v
KACPVDiaG  Roygh : : 200 550 900
Fine 100 110 120 400700 1000

A4
-w
) v v
KACPVDiaN  pogh : : 200 400 600
Fine 100110 120 400700 1000
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Cutters for graphite | GFC | CFRP

Ball nose end mills | 3 cutting edges

1001120 3 D 390° KACPVDaN

- @8

Order no. d L, I d
NVV 1453 48 1009 0 15 25 938
NV 145348 1010 10 15 45 938
NVV 1453 48 1020 10 15 60 9.8
NVV 1453 48 1209 1218 25 118
NV 1453 48 1210 12118 45 118
NVV 1453 48 1220 1218 60 118
NVV 1453 48 1610 16 24 45 158
NV 1453 48 162 16 24 60 158
NVV 1453 48 2000 20 30 45 198
NVV 1453 48 2010 20 30 60 198

Application data (fz / ap)

Feed depth M
of cut

Copy end mills 3D

Diameter

o

!
g

2

/

Nz
Effective usable length at x° draft
angle

, r d, z 05 1° 15 2° 3°

725 10 3

00 5 10 3

%0 5 10 3

83 6 12 3

00 6 12 3

%0 6 12 3

00 8 16 3

150 8 16 3

100 10 20 3

150 10 20 3

6 fz(mm) 0.08-0.25
ap (mm) 0.4-3.5
8 fz(mm) 0.1-0.3
ap (mm) 0.4-4.2
10 fz(mm) 0.1-0.3
ap (mm) 0.4-5.6
12 fz(mm) 0.1-0.35
ap (mm) 0.4-7
Speed (Vcin m/min)
Coating —
A4
KAC PVDiaN Rough

Fine

200400600



Cutters for graphite | GFC | CFRP

Ball nose end mills | Pyramid tooth

atis | 820 | - | ovser
0 @ O New
Effective usable length at x° draft
angle
Order no. d L I, d L r d 2z 05 1° 15 2¢ 3°
NVV 1118 48 040 4 12 - - |57 )2 | 6 | 8 |129713.40|13.82|14.26|15.26
NV 1118 48 050 5 |15 - - | 57125 6 | 10 |16.08|16.58|17.09
NVV 1118 48 060 6 17 - - 573 6 10
NVV 1118 48 080 8§ 120 - - 163 4 8 12
NVW 1118 48 100 10 24 - - 72 5 10 12
NVV 111848 120 12 30 - - 83 6 12 16
NV 1118 48 160 16 36 - - 92 8 16 20

Application data (fz/ ap)

of cut

Copy end mills 3D

1 fz(mm) ) _ ) 0.04-0.1

ap (mm) 0.15-1.4

5.6 fz(mm) ) _ ) 0.06-0.15
ap (mm) 0.2-2

8 fz(mm) ) _ ) 0.08-0.2
ap (mm) 0.3-2.8

10 fz(mm) ) _ ] 0.08-0.25
ap (mm) 0.4-35

12 fz(mm) ) _ ) 0.1-0.3
ap (mm) 0.4-4.2

16 fz(mm) ) _ ] 0.1-0.3
ap (mm) 0.4-5.6

Speed (Vcin m/min)
Coating o
quality Appllcatlon-

KAC PVDiaN Rough ; - - 400 600 800
Fine .

M _
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Cutters for graphite | GFC | CFRP

Toric corner radius end mills | 2 cutting edges

d, z r V°9° | [KACPVDIaG
04-10/ 2 10.05-1]| A°30° | KACPVDiaN
Solis Al |
Order no. d I, I, d
SVV 0452 48 00403 04 0.6 2.50.37
SVV 0452 48 00404 04 06 5 0.37
NVV 0452 480050 [NEW] 0.5 0.8

SVV 0452 48 00503 0.5 0.8 3.5 0.45
NVV 0452 480051 (NEW) 0.5 0.8 5 0.45
SVV 0452 4800504 (NEW) 0.5 0.8 7 0.45
NVV 0452 48 0052 0.5 0.8 10 0.45
SVV 0452 48 00603 0.6 0.9 3.50.55
SVV 0452 48 00604 0.6 0.9 7 055
SVV 0452 48 00803 08 1.2 5 0.75
SVV 0452 48 00804 0.8 1.2 10 0.75
NVV 0452 48 01000 1 15 5 095
NVV 0452 48 01010 1 1.5 10 0.95
NVV 0452 48010005(NEW] 1 1 5 09
NVV 0452 48010010 (NEW) 1 1 10 0.9
NVV 0452 48 010015(NEW) 1 1 15 0.9
NVV 0452 48010020(NEW) 1 1 20 0.9
NVV 0452 48 010025(NEW) 1 1 25 0.9
NVV 0452 48 01011 1 1.5 20 0.95
NVV 0452 48 01020 1 15 10 0.95
NVV 0452 48 0102 1 15 15 0.95
SVV 0452 48 0152 1523 10 14
NVV 0452 48015010 NEW) 1.5 1.5 10 1.4
NVV 0452 48015020 NEW) 1.5 1.5 20 1.4
NVV 0452 48 015025 NEW] 1.5 1.5 25 1.4
NVV 0452 48 0151 15 23

50
50
50
50
50
50
50
50
50
50
50
50
50
57
57
57
57
75
75
50
50
50
57
57
75
50

0.05
0.05
0.05
0.05
0.05
0.05
0.05
0.05
0.05
0.05
0.05
0.1
0.1
0.1
0.1
0.1
0.1
0.1
0.1
0.2
0.2
0.1
0.1
0.1
0.1
0.15
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Effective usable length at x°
draft angle

0.5° 1°

1.5° 2° 3°
3.2
5.8
1.1
4.3
5.8

3.4
6.1
1.2
4.5
6.0

3.5
6.3
1.3
4.7
6.2

3.7
6.5
1.4
4.9
6.4

4.0
6.9
1.6
5.2
6.7

11.0
4.3
8.0
5.9

1.1
5.8

11.0

1.3
4.5
8.3
6.1

11.5
6.0

1.3

11.6
4.7
8.6
6.4

12.0
6.2

11.6

11.8
4.9
8.8
6.7

12.6
6.4

11.8

12.8
5.2
9.3
/.3
13.8
6.7
12.8

21.3
11.0
16.1
11.2

21.8
11.3
16.6
11.6

22.4
11.6
16.9
11.9

23.5
11.8
17.5
12.2

26.0
12.7
19.4
12.9

271293113235

Coating
quality

KAC PVDiaG
KAC PVDiaG
KAC PVDiaG
KAC PVDiaG
KAC PVDiaG
KAC PVDiaG
KAC PVDiaG
KAC PVDiaG
KAC PVDiaG
KAC PVDiaG
KAC PVDiaG
KAC PVDiaG
KAC PVDiaG
KAC PVDiaN
KAC PVDiaN
KAC PVDiaN
KAC PVDiaN
KAC PVDiaN
KAC PVDiaG
KAC PVDiaG
KAC PVDiaG
KAC PVDiaG
KAC PVDiaG
KAC PVDiaG
KAC PVDiaG
KAC PVDiaG



Cutters for graphite | GFC | CFRP - Toric corner radius end mills | 2 cutting edges

Order no. d L, L d [
NVV 0452 48 0152 1523 10 14 50
NVV 0452 48 01521 15/2.3] 15 |1.4| 50
SVV 0452 48 01521 1523 10 14 50
NVV 0452 48 01520 1523 15 14 50
SVV 0452 48 0154 15 23 25 14 75
SVV 0452 48 0202 2 310 19 50
NVV 0452 48 0200 23 50
NVV 0452 48 0201 2 3 5 19 50
NVV 0452 48 0202 2 3 10 1.9 50
NVV 0452 48 0203 2 3 15 19 50
NVV 0452 4802005 (NEW) 2 2 5 19 57
NVV 0452 4802010 (NEW] 2 2 10 1.9 57
NVV 04524802015 (NEW) 2 2 15 19 57
NVV 0452 4802020 (NEW) 2 2 20 19 57
NVV 0452 4802030 (NEW) 2 2 30 1.9 75
NVV 0452 48 0204 2 3 2019 75
NVV 0452 48 0205 2 32519 75
NVV 0452 48 021 2 3 10 19 50
NVV 0452 48 0214 2 3 2019 75
NVV 04524803010 (NEW] 3 3 10 29 57
NVV 0452 4803015 (NEW) 3 3 15 29 57
NVV 04524803020 (NEW) 3 3 20 29 57
NVV 04524803025 (NEW) 3 3 25 29 75
NVV 0452 4803030 (NEW) 3 3 30 29 75
NVV 0452 48 03071 345 15 29 75
NVV 0452 4804010 (NEW] 4 4 10 3.8 57
NVV 0452 4804020 (NEW) 4 4 20 3.8 57
NVV 0454 48 04052 (NEW) 4 6 25 3.8 75
NVV 0454 4808015 (NEW) 8 12 20 7.8 63
NVV 0454 4810021 (NEW) 10 15 45 9.8 100
NVV 0442 490082 (NEW) 0.8 0.8 5 0.78 50
NVV 04424901011 (NEW) 1 1 5 0.95 50
NV 0442490152 (NEW] 1.5 15 8 1.45 50
NVV 0442 490154 (NEW) 1.5 1.5 15 1.45 50

0.15
0.15
0.2
0.2
0.2
0.1
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.3
0.3
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.5

0.1

0.2
0.2
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Effective usable length at x°
draft angle

0.5° 1°
11.011.4
16.2|16.6
11.2111.6
16.2|16.6
26.6(27.3
11.2111.6
3.5 3.7
5.9 1 6.1
1M114
16.2116.6

1.5° 2° 3°
11.6111.9112.8
16.9117.5|19.4
11.9(12.2112.8
16.9117.5|19.4
28.0128.8
11.9(12.2
39140
6.3 | 6.4
11.6111.9
16.9(17.5

12.9
4.3
6.7

12.8

19.4

214
26.5
11.0
214

21.8
27.0
1.4
21.8

22.4
28.1
11.6
22.4

23.5
29.5
11.8
23.5

12.7

16.4116.817.2

Coating
quality

KAC PVDiaG
KAC PVDiaG
KAC PVDiaG
KAC PVDiaG
KAC PVDiaG
KAC PVDiaG
KAC PVDiaG
KAC PVDiaG
KAC PVDiaG
KAC PVDiaG
KAC PVDiaN
KAC PVDiaN
KAC PVDiaN
KAC PVDiaN
KAC PVDiaN
KAC PVDiaG
KAC PVDiaG
KAC PVDiaG
KAC PVDiaG
KAC PVDiaN
KAC PVDiaN
KAC PVDiaN
KAC PVDiaN
KAC PVDiaN
KAC PVDiaN
KAC PVDiaN
KAC PVDiaN
KAC PVDiaN
KAC PVDiaN
KAC PVDiaN

KAC PVDiaG
KAC PVDiaG
KAC PVDiaG
KAC PVDiaG



Cutters for graphite | GFC | CFRP - Toric corner radius end mills | 2 cutting edges

Effective usable length at x°
draftangle

Coating
Order no. d L L d I r d 2z 05 1° 15 2° 3° quality
NV 0442490201 (NEW] 2 2 10 19550 02 4 2 KAC PVDiaG
NW 0442490301 (NEW) 3 3 1029557 02 4 2 112114 117 119 130 KACPVDiaN
NV 0442490401 (NEW) 4 4 20 39 57 02 6 2 KAC PVDiaN
NV 0442490501 (NEW) 5 5 20 49 57 03 6 2 KAC PVDiaN
NWV 0442490601 (NEW) 6 6 20 58557 05 6 2 KAC PVDiaN

Application data (fz/ ap)

of cut

Copy end mills 3D

fz(mm) 0.01-0.03

04-08 ap (mm) ' ' ' 0.01-0.3

1.9 fz(mm) ) _ ] 0.02-0.08
ap (mm) 0.1-0.7

3.4 fz(mm) ) _ ) 0.04-0.1
ap (mm) 0.15-1.4

5.6 fz(mm) ) _ ] 0.06-0.15
ap (mm) 0.2-2

8 fz(mm) ) _ ) 0.08-0.2
ap (mm) 0.3-2.8

10 fz(mm) ) _ ] 0.08-0.25
ap (mm) 0.4-35

Speed (Vcin m/min)

Coating o

A\ 4
v
KACPVDIaG  goyqh - : : 200550 900

Fine 400700 1000

A\ 4
-w
v

KACPVDiaN  poyqp - : : 200400 600
Fine 400700 1000
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Cutters for graphite | GFC | CFRP

Toric corner radius end mills | 3 cutting edges

3?‘116 3 Jlos-1 AY’390° (ACPVDRN
2@ 8
Order no. d L 1 d
NVV 0453 48 0300 3 45

NVV 0453 48 0302 3 45 10 29
NVV 0453 48 0303 3 45 15 29
NVV 0453 48 0304 3 45| 20| 2.9
NVV 0453 48 0305 3 45 25 29
NVV 0453 48 031 3 30

NVV 0453 48 0400 4 6

NVV 0453 48 0402 4 6 10 38
NVV 0453 48 0403 4 6 15 38
NVV 0453 48 0404 4 6 20 38
NVV 0453 48 0405 4 6 25 38
NVV 0453 48 0406 4 6 45 38
NVV 0453 48 04020 4 6 10 38
NVV 0453 48 04001 4 6

NVV 0453 48 04021 4 6 10 38
NVV 0453 48 04031 4 6 15 38
NVV 0453 48 04041 4 6 20 38
NVV 0453 48 04051 4 6 25 38
NVV 0453 48 04061 4 6 45 38
NVV 0453 48 0502 5 75 10 48
NVV 0453 48 0503 5 75 20 48
NVV 0453 48 050 5 35

NVV 0453 48 0504 5 75 45 48
NVV 0453 48 051 5 40

NVV 0453 48 067 6 50

NVV 0453 48 0600 6 9

|1
50
50
50
75
75
100
50
50
50
75
75
100
50
50
50
50
75
75
100
57
75
75
100
100
150
57
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Cutters for graphite | GFC | CFRP - Toric corner radius end mills | 3 cutting edges

Order no.

NVV 0453 48 0603
NVV 0453 48 0604
NVV 0453 48 0605
NVV 0453 48 0606
NVV 0453 48 0607
NVV 0453 48 0608
NVV 0453 48 060
NVV 0453 48 06030
SV 0453 48 06073
NVV 0453 48 06001
NVV 0453 48 06031
NVV 0453 48 06041
NVV 0453 48 06051
NVV 0453 48 06061
NVV 0453 48 06071
NVV 0453 48 06081
NVV 0453 48 0800
NVV 0453 48 0801
NVV 0453 48 0810
NVV 0453 48 0820
NVV 0453 48 08001
NVV 0453 48 08011
NVV 0453 48 083
NVV 0453 48 08101
NVV 0453 48 08201
NVV 0453 48 1000
NVV 0453 48 1009
NVV 0453 48 1010
NVV 0453 48 102
SV 0453 4810102
NVV 0453 48 1001
NVV 0453 48 1002
NVV 0453 48 1011
NVV 0453 48 1021
NVV 0453 48 1200

© © O O W &© & . o o oo o0 o0 o0 o0 o0 o0 o0 o0 o0 o0 o0 o0 o o o
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15
20
25
30
45
60

15
45

15
20
25
30
45
60

20
45
60

20

45
60

25
45
60
45

25
45
60

5.8
5.8
5.8
5.8
5.8
5.8

5.8
5.8

5.8
5.8
5.8
5.8
5.8
5.8

7.8
7.8
7.8

7.8

7.8
7.8

9.8
9.8
9.8
9.8

9.8
9.8
9.8

57
75
75
75
100
150
150
57
100
57
57
75
75
75
100
150
63
63
100
150
63
63
75
100
150
72
100
100
150
100
72
100
100
150
83

1M

0.3
0.3
0.3
0.3
0.3
0.3
0.3
0.5
0.7

_— e e A A

0.5
0.5
0.5
0.5

_— ) A A

0.5
0.5
0.5
0.5
0.7

—_— e

0.5
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Cutters for graphite | GFC | CFRP - Toric corner radius end mills | 3 cutting edges

Effective usable length at x° draft
angle

Order no. 10 1P i S AN 1 R ZA RUTEO S B RO SN B2
NVV 0453 48 1209 12 .18 25 118 8 05 12 3
NVV 045348 1210 1218 45 118 100 05 12 3
NVV 0453 48 1220 12 18 60 118 150 05 12 3
NVV 0453 48 12091 1218 25 118 8 07 12 3
NVV 0453 48 1201 12 /18| - | - |8 | 1123
NVV 0453 48 1202 12 18 25 118 83 1 12 3
NVV 0453 48 1211 12 18 45 118100 1 12 3
NVV 0453 48 1221 12 18 60 118 150 1 12 3
NVV 0453 48 160 16 24| - | - | 92| 1 16| 3
NVV 045348 1610 16 24 45 158 100 1 16 3

Application data (fz / ap)

of cut

Copy end mills 3D

3.1 fz(mm) ) _ ) 0.04-0.1

ap (mm) 0.15-1.4

5.6 fz(mm) ) _ ) 0.06-0.15
ap (mm) 0.2-2

8 fz(mm) ) _ ) 0.08-0.2
ap (mm) 0.3-2.8

10 fz(mm) ) _ ] 0.08-0.25
ap (mm) 0.4-35

12 fz(mm) ) _ ] 0.1-0.3
ap (mm) 0.4-4.2

16 fz(mm) ) _ ) 0.1-0.3
ap (mm) 0.4-5.6

Speed (Vcin m/min)

Coating o
quality AIOIOI'Cat"’"- g _

-w
v

KACPVDIaN  goyqh : _
Fine 350 675 1000
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Cutters for graphite | GFC | CFRP

End mills | 2 cutting edges

o
TN o

Yl )
3-12 2

s 30 B

[ d

Effective usable length at x° draft

angle
Order no. d L L d I r d 2z 05 1° 15 2 3°
without AT | short
NVV 0108 48 030 310 50 32
NVV 0108 48 040 4 10 50 4 2
NVV 0108 48 060 6 20 57 6 2
NVV 0108 48 080 8 20 60 8 2
NVV 0108 48 100 10 25 70 10 2
NVV 0108 48 120 12 30 85 12 2
Application data (fz/ ap)
of cut
Copy end mills 3D
3 fz(mm) 0.02-0.06
ap (mm) 10
A fz(mm) 0.03-0.09
ap (mm) 10
5 fz(mm) 0.04-0.12
ap (mm) 10
6 fz(mm) 0.05-0.16
ap (mm) 20
8 fz(mm) 0.08-0.25
ap (mm) 20
10 fz(mm) 0.11-0.33
ap (mm) 25
12 fz(mm) 0.15-0.42
ap (mm) 30
Speed (Vcin m/min)
quality
Rough 400
KACPVDiaN Medium 600
Fine 800
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Cutters for graphite | GFC | CFRP

End mills | Pyramid tooth | 8 to 16 cutting edges

o
TN o

Yl )
4-12 2

= @ 0 vew

[ d

Effective usable length at x° draft

angle
Order no. d L I, d I r d 2z 05 1° 15 2° 3°
without AT | short
NVV 011848 040 4 16 50 4 8
NVV 011848 050 5 16 57 6 | 8 | 169|173 | 17.6
NV 011848 060 6 19 57 6 10
NVV 0118 48 080 8 25 63 8 12
NV 011848 100 10 25 72 10 14
NVW 011848 120 12 30 83 12 16
Application data (fz/ ap)
of cut
Copy end mills 3D
A fz(mm) 0.007-0.02
ap (mm) 10
5 fz(mm) 0.01-0.03
ap (mm) 10
6 fz(mm) 0.01-0.03
ap (mm) 20
8 fz(mm) 0.01-0.04
ap (mm) 20
10 fz(mm) 0.02-0.05
ap (mm) 25
12 fz(mm) 0.02-0.05
ap (mm) 30

Speed (Vcin m/min)

Coating
quality
Rough
KACPVDiaN  pedium
Fine

400

600
800
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Extra hard cutting material CVD

Ball nose and toric corner radius end mills

Properties

e 2 cutting edges
e Ball nose end mills
e Toric corner radius end mills

Toric corner radius end mills | CVD | 2 cutting edges ................. 116
Ball nose end mills | CVD | 2 cutting edges........cc.oevvucverrrinnncs 118

Cutting materials

_ ; ISO application , Cutting edge length Teeth Radius
Coating quality Diameter
M [ (mm) z r(mm)

CVD - - - - - 2 - 12|25 - 9 2 02 - 6
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Extra hard cutting material CVD

Toric corner radius end mills | CVD | 2 cutting edges

Y2l 3 Jodr X
2-12 2 0.2-1 A° -

CvD

4 @ O New

Order no. d,
C2NC-020-020-100-01 2
C2NC-030-020-100-01 3
C2NC-030-050-100-01 3
C2NC-040-020-200-01 4
C2NC-040-050-200-01 4
C2NC-060-020-200-01 6
C2NC-060-050-200-01 6
C2NC-060-100-200-01 6
C2NC-080-020-200-01 8
C2NC-080-050-200-01 8
C2NC-080-100-200-01 8
C2NC-100-020-300-01 10
C2NC-100-050-300-01 10
C2NC-100-100-300-01 10
C2NC-120-020-350-01 12
C2NC-120-050-350-01 12
C2NC-120-100-350-01 12

N NN NN

10
10
10
20
20
20
20
20
20
20
20
30
30
30
35
35
35

1.9
2.8
2.8
3.8
3.8
5.6
5.6
5.6
1.6
7.6
1.6
9.6
9.6
9.6
11.6
11.6
11.6

50
75
75
75
75
100
100
100
100
100
100
100
100
100
107
107
107

116

0.2
0.2
0.5
0.2
0.5
0.2
0.5

0.2
0.5

0.2
0.5

0.2
0.5

c©® O O o O O O~ o0 O O B~

—_ A A A
N NN O O O

S I S S S A I S e R S R S S S S A S G I S N LS I S

Effective usable length at x° draft
angle

0.5° 1° 15° 2° 3°

10.66|11.02 [ 11.41|11.83|12.78
10.85(11.22 [ 11.62 | 12.05] 13.01
10.8411.22 [ 11.6212.01]12.94
21.19121.92|22.7023.50
21.18|21.90|22.67|23.50




Extra hard cutting materials CVD - Toric corner radius end mills | CVD | 2 cutting edges

Speed (Vcin m/min) and application data (fz / ap)

Material (mX;in) a(;;;(m(i1 a(er:mf;1 T Fee:igj:tetrtzo:t.hfz N Cooling Fee;ii;irirec-
AISi <12% Si 1800 0.6 03 001 002 002 004 006 008 0.1 _ |
AISi >12% Si 800 05 025 001 001 002 003 005 006 008 Em,\‘/‘llslv;g”/ nﬁ:::?nk;
Glass ceramic 250 0.2 03 0.025 0.035
PMMAacrylic 1100 0.5 0.5  0.01 0.015 0.02 003 005 0.07 0.09 nf:;ﬂ"nk;
PF66 - GF30 700 05 0.3 0.008 0.01 0.015 0.025 0.04 0.06 0.08 Emulsion
PEEK - GF30 700 05 025 0.007 0.008 001 002 003 005 007 advanta . . .
POM - GF30 800 05 05 0008 001 0015 0.025 0.04 006 008 - almilling
PTFE - GF30 700 05 03 001 0015 0.02 003 0.05 0.07 0.09
CFRP 250 04 0.25 0.008 0.01 0.015 0.025 0.04 0.06 0.08 Climb
CFR 500 05 03 001 0015 002 0.03 0.05 0.07 0.09 Dry/air- CO”;'V';':t?O/n_
AFRParamid 300 045 03 001 0015 002 0.03 005 007 0.09 Ksis/s'i\g'l\gs al milling
Zircon 150 05 04 001 002 002 004 006 008 0.10 ' rﬁ:;ﬂ‘nk;
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Extra hard cutting material CVD
Ball nose end mills | CVD | 2 cutting edges

J»

d z r V- -
2-12 | 2 1-6 || a- || 9P 1
7@ B e
Y NEW et
Order no. d L L d I r d 2z
B2NC-020-100-100-01 2 025 10 19 50 1 4 2
B2NC-020-100-100-02 2 125/10119/75| 1 | 6 | 2
B2NC-030-150-100-01 325 10 28 75 15 6 2
B2NC-040-200-200-01 4 125 20 38 75 2 6 2
B2NC-060-300-200-01 6 6 20 56 100 3 6 @ 2
B2NC-080-400-200-01 8 6 20 76 100 4 8 @2
B2NC-100-500-300-01 10 8 30 96 100 5 10 2
B2NC-120-600-350-01 121 9 |35(116/107] 6 | 12 | 2
Speed (Vcin m/min) and application data (fz / ap)
Material Ve axd, a.xd, ‘ ‘Feed;‘)ertoot.hfz ' . Cooling Feed direc-
(m/min)  (mm) (MmM)  Diameter2 Diameter3 Diameter4 D 6 D 8 Diameter 10 D 2 tion
AISi <12% Si 1800 02 01 001 002 002 004 006 008 0.1 . |
AISi >12% Si 800 015 01 001 001 002 003 005 006 00g cmulsion/  Climb
MMS milling
Glass ceramic 250 0.1 0.15 10.025/0.035
PMMA acrylic 1100 0.15 015 0.01 0.015 0.02 0.03 005 0.07 0.09 rﬁ:'l[l“nk;
PF66 - GF30 700 015 0.1 0.008 0.01 0.015 0.025 0.04 0.06 008 Emulsion
PEEK - GF30 700 015 0.1 0.007 0.008 0.01 0.2 0.3 0.05 0.07 agg:fsa Convention-
POM - GF30 800 015 0.15 0.008 0.01 0.015 0.025 0.04 006 0.08 al milling
PTFE - GF30 700 015 0.1  0.01 0.015 002 003 005 007 0.09
CFRP 250 015 0.1 0.008 0.01 0.015 0.025 0.04 0.06 0.08 Climb
CFR 500 015 01 001 0015 002 003 005 007 009 Dy/ai. ™Ning/
y convention-
AFRParamid 300 015 0.1 001 0015 002 003 005 0.07 0.09 KSS/'_\g'l\/'S al milling
possible —
Zircon 150 015 015 0.01 002 002 004 006 008 010 nf:'l[l“nk;
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Cutters for extreme cutting | HPC

End mills / corner radius end mills

Properties

® 3to 6 cutting edges
e End mills - corner radius end mills

End mills / corner radius end mills | 3 and 4 cutting edges.......120

End mills / corner radius end mills | 4 cutting edges with bull end123

End mills / corner radius end mills 4 cutting edges for HPC cutting126

End mills / corner radius end mills | 4 cutting edges with working depth128
End mills / corner radius end mills | 4 cutting edges | HPC | Titanium |
High-temperature resistant

Cutting materials

. . ISO application . Cutting edge length Teeth Radius
Coating quality Diameter

M - S [ (mm) z r (mm)

MGCPVTI = - % - - % 2 - 20 4 - 60 3 - 4 0 - 1

UMGCPVTT W » w w = - 6 - 16 | 8 - 18 4 05 - 2

UMGCPVCS % - % - 6 - 16 | 20 - 50 4 05 - 2

MGCVINB - - - - % - 6 - 20 | 14 - 4 4 - 6 0 - 2

19



Cutters for extreme cutting | HPC I
End mills / corner radius end mills | 3 and 4 cutting edges

2-20 | 3-4 - A°50°

1@ 00 2

MGCPVTi
UMGCPVTI

Order no. IR S R ) I ) (1)
NVV 0370 56 020 2 4 57 6 3
NVV 0370 56 025 25 5 57 6 3
NVV 0370 56 030 3.6 57 6 4
NVV 0370 56 035 35 7 57 6 4
NVV 0370 56 040 4 8 57 6 4
NVV 0370 56 045 45 9 57 6 4
NVV 0370 56 050 5 10 57 6 4
NVV 0294 56 060 6|8 |21|57|57 6 4
NVV 0370 56 060 6 14 21 57 57 6 4
NV 029056 061-1 (NEW) 6 20 25 57 65 6 4
NVV 0290 56 061 6 18 75 6 4
NVV 0370 56 070 7 14 63 8 4
NVV 0294 56 080 8 10 27 7.6 63 8 4
NVV 0370 56 080 8 18 27 7.6 63 8 4
NV 029056 081-1 (NEW] 8 26 30 7.6 70 8 4
NVV 0290 56 081 8 24 90 8 4
NVV 0370 56 090 9 18 72 10 4
NVV 0294 56 100 101232 (9.5|72 10 4
NVV 0370 56 100 10 22 32 95 72 10 4
NVV 029056 101-1 (NEW] 10 32 40 9.5 82 10 4
NVV 0290 56 101 10 30 100 0 4
'NW 0294 56 120 12 14 38 11.5 83 12 4
"NV 0370 56 120 1226 38 115 83 12 4
'NW 029056 121-1 (NEW) 12 38 50 11.5 95 12 4
'NVV 0290 56 121 12 36 110 12 4
'NW 0294 56 160 16 18 44 155 92 16 4
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Cutters for extreme cutting | HPC - End mills / corner radius end mills | 3 and 4 cutting edges

Order no.

NV 0370 56 160

INVV 0290 56 161-1 (NEW]
"NV 0290 56 161

NV 0370 56 200

INVV 0290 56 201-1 (NEW]
NV 0290 56 201

16
16
16
20
20
20

34
50
48
42
62
60

44
62

54
74

15.5
15.5

19.5
19.5

92
110
140
104
125
150

121

16
16
16
20
20
20

z

e

Effective usable length at x°
draft angle

0.5°

10

1.5°

20

30

Coating
quality

MGC PVTi
MGC PVTi
MGC PVTi
MGC PVTi
MGC PVTi
MGC PVTi



Cutters for extreme cutting | HPC - End mills / comer radius end mills | 3 and 4 cutting edges

Application data (fz/ ap)

of cut

Contour milling

fz(mm)  0.05-0.09 0.05-0.09 0.03-0.045
2-25
ap (mm) 4 4 4
fz(mm)  0.09-0.12 0.05-0.12 0.07-0.085
3-4.5
ap (mm) 6 6 6
5.6 fz(mm)  0.12-0.18 0.09-0.18 0.1-0.125
ap (mm) 8 8 8
7.8 fz(mm)  0.12-0.18 0.12-0.18 0.1-0.125
ap (mm) 10 10 10
9-10 fz(mm) 0.15-0.2 0.12-0.2 0.12-0.145
ap (mm) 12 12 12
12 fz(mm) 0.15-0.2 0.15-0.2 0.12-0.145
ap (mm) 14 14 14
16 fz(mm) 0.2-0.25 0.15-0.25 0.17-0.195
ap (mm) 18 18 18
20 fz(mm) 0.25-0.3 0.2-0.3 0.2-0.225
ap (mm) 42 42 42
Pocket and slot milling
.95 fz(mm)  0.02-0.04 0.02-0.04 0.02-0.03
' ap (mm) 1-1.5 1-1.5 0.04-0.07
3.45 fz(mm)  0.03-0.06 0.03-0.06 0.03-0.045
' ap (mm) 1.5-2 1.5-2 0.08-0.14
5.6 fz(mm)  0.05-0.08 0.05-0.08 0.05-0.065
ap (mm) 2.5-3 2.5-3 0.1-0.2
7.8 fz(mm)  0.05-0.08 0.05-0.08 0.05-0.065
ap (mm) 3.54 3.54 0.15-0.275
9-10 fz(mm) 0.06-0.1 0.06-0.1 0.06-0.08
ap (mm) 4.5-5 4.5-5 0.2-0.35
12 fz(mm)  0.07-0.12 0.07-0.12 0.07-0.095
ap (mm) 5-6 5-6 0.2-04
16 fz(mm)  0.08-0.12 0.08-0.12 0.08-0.1
ap (mm) 6-8 6-8 0.2-0.5
20 fz(mm)  0.08-0.12 0.08-0.12 0.08-0.1
ap (mm) 6-8 6-8 0.2-0.5

Speed (Vcin m/min)

Coati o

- -—— -——

-w -w -w

. v v v
MGCPVTi  Rough 120210300 : 100 225 350 120 160 200
Fine 200250 300 180 290 400 100 175 250

-—— -—— -——

-w -w -w

_ v v v
UMGCPVT  Rough 120185 250 100 225 350 120 160 200
Fine 200240 280 180 290 400 100 175 250
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Cutters for extreme cutting | HPC
End mills / corner radius end mills | 4 cutting edges with

bull end

d, z r v° -15° || MGC PV
3-20 )l 4 J0.3-1 ][ A\°50° |UMGCPVTi
2@ 88
Order no. d I, I, d
NVV 0380 56 030 3.6

NVV 0380 56 040 4 8

NVV 0380 56 050 5 10

NVV 0380 56 060 6 14 21 57
NV 039056 061-1 (NEW) 6 20 25 57
NVV 0390 56 061 6 18

NVV 0380 56 080 8 18 27 76
NV 039056 081-1 (NEW) 8 26 30 7.6
NVV 0390 56 081 8 24

NVV 0380 56 100 10 22 32 95
NV 039056 101-1 (NEW) 10 32 40 9.5
NVV 0390 56 101 10 30

NV 0380 56 120 12 26 38115
NV 039056 121-1 (NEW) 12 38 50 11.5
INVV 0390 56 121 12 36

INVV 0380 56 160 16 34 44 155
INVV 039056 161-1 (NEW) 16 50 62 15.5
INVV 0390 56 161 16 48

NV 0380 56 200 20 44 54 195
NV 039056201-1 (NEW) 20 62 74 19.5
NV 0390 56 201 20 60

57
57
57
57
65
75
63
70
90
72
82
100
83
95
110
92
110
140
104
125
150

123

c© o o o O o0 O O O

N NN )mD)  a  mam m mmy n n
O O O O O O N N N O o o

B~ T T ~ N i R i S S s T s R B T

NVV 0380...
I |

Effective usable length at x°
draft angle
0.5° 1° 15° 2° 3°
6.8
8.9

11.0

7.1
9.2
1.4

1.4
9.6
11.8

1.6
9.9
12.2

NVV 0390...
1

Coating
quality

MGC PVTi
MGC PVTi
MGC PVTi
MGC PVTi
MGC PVTi
MGC PVTi
MGC PVTi
MGC PVTi
MGC PVTi
MGC PVTi
MGC PVTi
MGC PVTi
MGC PVTi
MGC PVTi
MGC PVTi
MGC PVTi
MGC PVTi
MGC PVTi
MGC PVTi
MGC PVTi
MGC PVTi



Cutters for extreme cutting | HPC - End mills / corner radius end mills | 4 cutting edges with bull end

Order no. d,
NVV 0394 56 06005* 6
NVV 0394 56 06010* 6
NVV 0394 56 08005* 8
NVV 0394 56 08010* 8
NVV 0394 56 10005* 10
NVV 0394 56 10010* 10
'NVV 0394 56 12010* 12

* Deviating values: y°=8°; A°=50°

10
10
12
12
14

21
21
27
27
32
32
38

5.7
5.7
1.6
1.6
9.5
9.5
11.5

57
57
63
63
72
72
83

0.5

0.5

0.5

124

o oo O O

10
10
12

z

B~ S e s

Effective usable length at x°
draft angle

0.5°

10

1.5°

20

30

Coating
quality

UMGC PVTi
UMGC PVTi
UMGC PVTi
UMGC PVTi
UMGC PVTi
UMGC PVTi
UMGC PVTi



Cutters for extreme cutting | HPC - End mills / corner radius end mills | 4 cutting edges with bull end

Application data (fz/ ap)

of cut

Contour milling
fz(mm)  0.09-0.12  0.01-0.02  0.09-0.12 0.1-0.18  0.01-0.025  0.07-0.1

3-4 ap (mm) 4.5-6 4.5-6 4.5-6 3-4 2-2.5 4.5-6
5.6 fz(mm)  0.12-0.18 0.03-0.04 0.12-0.18 0.12-0.2 0.02-0.03 0.1-0.15
ap (mm) 7.59 7.59 7.59 5-6 2.5-3 7.59
8 fz(mm)  0.12-0.18 0.04-0.05 0.12-0.18 0.14-0.2 0.03-0.035 0.1-0.15
ap (mm) 12 12 12 4-8 4-7.2 12
10 fz(mm) 0.15-0.2 0.06-0.08 0.15-0.2 0.17-0.22  0.035-0.04  0.12-0.17
ap (mm) 15 15 15 5-10 5-9 15
12 fz(mm) 0.15-0.2 0.08-0.09 0.15-0.2 0.2-0.3 0.04-0.045  0.15-0.18
ap (mm) 18 18 18 6-12 6-10.8 18
16 fz(mm) 0.2-0.25 0.1-0.13 0.2-0.25 0.25-0.3 0.05-0.06 0.17-0.22
ap (mm) 24 24 24 8-16 8-14.4 24
20 fz(mm) 0.25-0.3 0.13-0.15 0.25-0.3 0.3-0.4 0.06-0.07 0.2-0.25
ap (mm) 30 30 30 8-16 8-14.4 30

Pocket and slot milling
fz(mm)  0.03-0.06  0.01-0.02  0.03-0.12  0.06-0.14  0.01-0.015  0.03-0.06

3-4 ap (mm) 1.5-3.6 1.5-3.6 1.5-3.6 2-2.5 2-2.5 0.08-3.6

5.6 fz(mm)  0.05-0.18 0.02-0.04 0.05-0.18 0.08-0.16 0.01-0.02 0.05-0.15
ap (mm) 2.5:54 2554 2.5:54 2.53 2.5-3 0.13-5.4

8 fz(mm)  0.05-0.18 0.04-0.05 0.05-0.18 0.1-0.2 0.02-0.03 0.05-0.15
ap (mm) 4-7.2 4-7.2 4-7.2 4 4 0.2-7.2

10 fz(mm) 0.06-0.2 0.05-0.06 0.06-0.2 0.12-0.2 0.03-0.035  0.06-0.17
ap (mm) 5-9 5-9 5-9 5 5 0.25-9

12 fz(mm) 0.07-0.2 0.06-0.08 0.07-0.2 0.14-0.22  0.04-0.045  0.07-0.18
ap (mm) 6-10.8 6-10.8 6-10.8 6 6 0.3-10.8

16 fz(mm)  0.08-0.25 0.08-0.1 0.08-0.25 0.15-0.25  0.05-0.055  0.08-0.22
ap (mm) 8-14.4 8-14.4 8-14.4 8 8 04144

20 fz(mm) 0.08-0.3 0.01-0.14 0.08-0.3 0.18-0.3 0.06-0.065  0.08-0.25
ap (mm) 10-18 10-18 10-18 10 10 0.5-18

Speed (Vcin m/min)

Coati -
A 4 A\ 4 A\ 4
-w -w -w
. v v v
MGCPVTi  Rough 120210300 : 100 225 350 : : 120 160 200
Fine 200275 350 180 290 400 100 175 250
-—— -—— -——
-w -w -w
' v v v
UMGCPVTI  Roygh : 7090110 : 200350500 153350

Fine 110130150 400500600 406080
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Cutters for extreme cutting | HPC

End mills / corner radius end mills 4 cutting edges for HPC

cutting

d, z r v 8° |luMaGcpvTi
6-20 4 0.5-2 J[ A°50° JUMGCPVGS

1

4 @IaE |
Order no. d I, L d [
NVV 0384 56 060 6 14 21 57 57
NVV 0384 56 061 6 14 21 57 57
NVV 0384 56 080 8 18 27 7.6 63
NVV 0384 56 081 8 18 27 7.6 63
NVV 0384 56 100 10 22 32 95 72
NVV 0384 56 101 10 12232 9.5| 72
'NVV 0384 56 120 12 26 38 11.5 83
'NVV 0384 56 121 12 26 38 11.5 83
'NVV 0384 56 160 16 34 44 1155 92
"NV 0384 56 161 16 34 44 155 92
'NVV 0384 56 200 20 42 54 19.5104
"NV 0384 56 201 20 42 54 19.5104
NVV 0484 45 060 6 20 25 5.7 65
NVV 0484 45061 6 20 25 5.7 65
NVV 0484 45 080 8 26 30 7.6 70
NVV 0484 45 081 8 26 30 7.6 70
NVV 0484 45 100 10 32 40 9.5 82
NVV 0484 45101 10 32 40 9.5 82
'NVV 0484 45120 1238 50 11.5 95
'NVV 0484 45121 1238 50 11.5 95
'NVV 0484 45 160 16 50 62 15.5110
'NVV 0484 45161 16 50 62 15.5110

0.5

0.5

0.5

N = N = N

0.5

0.5

0.5

[NCYEY NSO N
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Cutters for extreme cutting | HPC - End mills / corner radius end mills 4 cutting edges for HPC cutting

Application data (fz/ ap)

. BN 22

Contour milling

6 fz(mm)  0.12-0.18 0.12-0.18 0.08-0.14 0.03-0.05
ap (mm) 14 14 14 14

8 fz(mm)  0.12-0.18 0.12-0.18 0.12-0.19  0.04-0.055
ap (mm) 18 18 18 18

10 fz(mm) 0.15-0.2 0.15-0.2 0.14-0.22  0.045-0.06
ap (mm) 22 22 22 22

12 fz(mm) 0.15-0.2 0.15-0.2 0.16-0.24  0.05-0.065
ap (mm) 26 26 26 26

16 fz(mm) 0.2-0.25 0.2-0.25 0.2-0.3 0.055-0.075
ap (mm) 34 34 34 34

20 fz(mm) 0.25-0.3 0.25-0.3 0.22-0.35  0.065-0.095
ap (mm) 42 42 42 42

Pocket and slot milling

6 fz(mm) 0.035-0.08  0.02-0.04 0.06-0.1 0.02-0.04
ap (mm) 2.5-4.8 1.2-4.8 0.4-2 3-7.5

8 fz(mm)  0.045-0.08  0.03-0.05 0.08-0.15 0.03-0.05
ap (mm) 3.5-6.4 1.6-6.4 0.4-2.8 4-10

10 fz(mm)  0.055-0.1 0.04-0.06 0.11-0.17  0.035-0.055
ap (mm) 4.5-8 2-8 0.4-35 6-12.5

12 fz(mm)  0.06-0.12  0.045-0.07 0.12-0.2 0.04-0.06
ap (mm) 5-9.6 2496 0.4-4.2 8-15

16 fz(mm)  0.075-0.12  0.06-0.085 0.13-0.27  0.045-0.065
ap (mm) 6-12.8 3.2-12.8 0.4-5.6 11-20

20 fz(mm)  0.08-0.15 0.07-0.1 0.15-0.30  0.055-0.085
ap (mm) 6-16 4-16 0.5-6.5 15-25

Speed (Vcin m/min)

Coating
quality AI"""""‘“°"- g _
A 4 A 4 A 4 A 4
v v v v
UMGCPVTi poygh 120185250 7090110 200350500 153350
Fine 200240280 110130150 400500 600 4060 80
A 4 A 4 A 4 A 4
-w -w -w -w
v v v v
UMGCPVCS  Roygh 90155220 5075100 400500650 153350

Fine

170210250 90105120

5007501000 305070



Cutters for extreme cutting | HPC 2
End mills / corner radius end mills | 4 cutting edges with working depth

Yo 4 los1 V5o
6-20 4 0.3-1J A°50°

inlEd SHC AN

MGC PVTi

T ERE]
‘I—ZJ s

Order no. CIATN 1P B I P IR 1R
NVV 0350 56 060 6 8 21 57 5 - 6 4
NVV 0350 56 080 8 10 27 76 63 - 8 4
NVV 0350 56 100 0 12 32 95 72 - 10 4
NVV 0350 56 120 12 14 38 115 8 - 12 4
INVV 0350 56 160 16 18 44 155 92 - 16 4
NVV 0350 56 200 20 22 54 195104 - 20 4
NVV 0360 56 060 6 8 21 57 57 03 6 4
NVV 0360 56 080 8 10 27 76 63 05 8 4
NVV 0360 56 100 0 12 32 95 72 05 10 4
NVV 0360 56 120 12 14 38 115 8 1 12 4
NVV 0360 56 160 16 18 44 155 92 1 16 4
NVV 0360 56 200 20 22 54 195104 1 20 4
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Cutters for extreme cutting | HPC - End mills / corner radius end mills | 4 cutting edges with working depth

Application data (fz/ ap)

of cut

Pocket and slot milling

6 fz(mm) 0.035-0.08  0.02-0.04  0.035-0.08 ) ) 0.05-0.15
ap (mm) 2.5-4.8 1.2-4.8 2.5-4.8 0.13-54
8 fz(mm) 0.045-0.08  0.03-0.05  0.045-0.08 ) ) 0.05-0.15
ap (mm) 3.5-:64 1.6-6.4 3.5-6.4 0.2-7.2
10 fz(mm)  0.055-0.1 0.04-0.06 0.055-0.1 ) ) 0.06-0.17
ap (mm) 4.5-8 2-8 4.5-8 0.25-9
12 fz(mm)  0.06-0.12 0.045-0.7 0.06-0.12 ) ) 0.07-0.18
ap (mm) 5-9.6 2496 5-9.6 0.3-10.8
16 fz(mm) 0.075-0.12  0.06-0.85  0.075-0.12 ) ) 0.08-0.22
ap (mm) 6-12.8 3.2-12.8 6-12.8 0.4-14.4
20 fz(mm)  0.08-0.15 0.07-0.1 0.08-0.15 ) ) 0.08-0.25
ap (mm) 6-16 4-16 6-16 0.5-18

Speed (Vcin m/min)

Coating o

quality Appllcatlon- § _
-—
-w
v

. v
MGCPVTi  Rough 120210300 - : : : 120 160 200

Fine 200275 350 100175 250
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Cutters for extreme cutting | HPC Sy

End mills / corner radius end mills | 4 cutting edges | HPC | Titanium |
High-temperature resistant

Yol 4 los-2 5o
6-20 4 0.5-2 J| A°50°

DN

MGCVTNB ™

i

Order no. CIATN 1P B I P IR 1R
NVV 0384 81060 6 14 21 57 57 05 6 4
NVV 0384 81061 6 14 21 57 57 1 6 4
NVV 0384 81080 8 18 27 76 63 05 8 4
NVV 0384 81081 8 18 27 76 63 1 8 4
NVV 0384 81100 0 22 32 95 72 05 10 4
NVV 0384 81101 0 22 32 95 72 1 10 4
NVV 0384 81120 12 026 38 115 83 1 12 4
NVV 0384 81121 1226 38 115 8 2 12 4
NVV 0384 81 160 16 34 44 155 92 1 16 4
NVV 0384 81161 16 34 44 155 92 2 16 4
NVV 0384 81200 20 42 54 195104 1 20 4
NVV 0384 81201 20 42 54 195104 2 20 4
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Cutters for extreme cutting | HPC - End mills / corner radius end mills | 4 cutting edges | HPC | Titanium | High-temperature resistant

Application data (fz/ ap)
Feed depth

Diameter

of cut

Pocket and slot milling

6 fz(mm) 0.025-0.05
ap (mm) 0.2-1
8 fz(mm) 0.04-0.06
ap (mm) 0.3-1
10 fz(mm) 0.05-0.08
ap (mm) 0.4-1
12 fz(mm) 0.06-0.1
ap (mm) 0.5-1
16 fz(mm) 0.06-0.1
ap (mm) 0.5-1.5
Speed (Vcin m/min)
Coating .
-
v
MGC VTNB Rough - - . -
Fine 304050
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Circular radius end mills
Type K - tapered and Type T- drop shaped

Properties

* 3and 4 cutting edges

* TypeK-tapered

e TypeT-drop shape
Type K- tapered | 3 and 4 cutting €dges .........c.covvevrerrenrinrenne. 133
Type T-drop shape | 3 and 4 cutting edges.........ccoevveeveiereenee. 134

Cutting materials
ISO application Cutting edge length

Coating quality Diameter
o W )

MGCPVTI = w w w _ w 2 . 12 | 32 - 267
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Circular radius end mills -
Type K- tapered | 3 and 4 cutting edges

Oy —
! f o
W--k D NEW/ \ o
Order no. d, l, 1, d, : r1 r2 r3 d, z
SW 142056 061 6 9.58 - - 57 1 250 3 6 3
SWV 1420 56 060 6 9.58 - - 75 1.5 24 : 6 4
SWV 1420 56 082 8 10.5 - - 64 14 250 4 8 3
SV 142056 100 10  10.73 - - 73 2 250 5 10 3
SW 142056 120 12 13.5 - - 84 3 250 6 12 3

Application data (fz / ap)

of cut

Contour milling 2D/3D

6 fz(mm) 0.028-0.045 0.025-0.03 0.05 0.03-0.045 ) 0.025-0.03
ap(mm)  0.05-0.2 0.05-0.2 0.05-0.2 0.05-0.2 0.05-0.2
8 fz(mm)  0.04-0.06  0.035-0.04 0.065 0.05-0.06 ] 0.03-0.035
ap(mm)  0.05-0.2 0.05-0.2 0.05-0.2 0.05-0.2 0.05-0.2
10 fz(mm)  0.045-0.07  0.045-0.05 0.08 0.055-0.07 ) 0.045-0.05
ap(mm)  0.05-0.2 0.05-0.2 0.05-0.2 0.05-0.2 0.05-0.2
12 fz(mm) 0.06-0.085  0.055-0.06 0.1 0.085-0.1 ) 0.05-0.055
ap(mm)  0.05-0.2 0.05-0.2 0.05-0.2 0.05-0.2 0.05-0.2

Speed (Vcin m/min)

Coating

MGC PVTi Rough
Fine 200275350 120135150 180290400 400500600 150175 200
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Circular radius end mills
Type T-drop shape | 3 and 4 cutting edges

o

%2 | 3 o recr

® 0w o]

Order no. d, l, 1, d, : r1 r2 r3 d, z
SV 141056 020 2 319 75 2 50 0.5 8 4 3
SW 141056 030 3 475 12 3 57 075 12 6 3
SW 1410 56 040 4 6.39 15 4 57 1 16 6 3
SV 141056 060 6 20.29 - - 75 1 95 6 3
SV 1410 56 080 8 17.62 - - 75 2 64 8 3
SV 1410 56 081 8 2392 - - 75 1 90 8 3
SVW 141056 100 10 2412 - - 73 2 85 - 10 4
SW 141056 120 12 26.66 - - 84 2 80 - 12 4

Application data (fz/ ap)

of cut

Contour milling 2D/3D

2.6 fz(mm) 0.025-0.045 0.02-0.03  0.045-0.05  0.04-0.05 _ 0.02-0.03
ap(mm)  0.05-0.3 0.05-0.3 0.05-0.3 0.05-0.3 0.05-0.3
8.1 fz(mm) 0.045-0.07 0.045-0.05  0.07-0.08  0.065-0.08 _ 0.04-0.05
ap(mm)  0.05-0.3 0.05-0.3 0.05-0.3 0.05-0.3 0.05-0.3

Speed (Vcin m/min)

Coating

MGC PVTi Rough
Fine 200275350 120135150 180290400 400 500 600 150175 200
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High-feed cutters
High-feed cutters

Properties

® 3to6 cutting edges
High-feed cutters | 3 cutting €dges ........oovveveerreerrrinrrieriins 136
High-feed cutters | 4 cutting €dges ........c.ovvvveneevenerirneriracrinnn. 138
High-feed cutters | 4 cutting edges | with interior cooling.......... 140
High-feed cutter | 4 and 6 cutting edges..........coovvvevenrrireriiens 142

Cutting materials

ISO application Cutting edge length
Coating quality i i Diameter

o [N i

S

MGCPVALSA = = . w 2 - 16 2 - 16

135

Radius

r (mm)



High-feed cutters
High-feed cutters | 3 cutting edges

2-16 3 J0.15-1.4)| A°5° J| PVALSA
=@
[

Order no. d
NVV 0373 55023 2 2 10
NVV 0373 55032 313 |16
NVV 0373 55 042 4 4 18
NVV 0373 55052 5 5 2
NVV 0373 55062 6 6 2
NVV 0373 55 082 8 8 27
NVV 0373 55 102 10 10 32
NVV 0373 55 122 12 12 38
NVV 0373 55 162 16 16 50

Note: r* = bull end to be programmed

1.9
2.9
3.8
4.8
5.8
7.8
9.8
11.8
15.8

57
57
57
57
57
63
72
83
92

r*

0.15*
0.2*
0.3*
0.4*
0.5*
0.7*

0.85*

1%
1.4*

136
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12
16

z

w W W W W w w w w

I3

Y

Effective usable length at x° draft

angle
0.5°

11.2
17.4
19.6
22.7

’IO

11.6
17.9
20.7
23.2

1.5°

11.9
18.3
20.6

20

12.2
18.6
21.2

30

12.8
19.8



High-feed cutters - High-feed cutters | 3 cutting edges

Application data (fz/ ap)

of cut

Roughing 2D/3D

) fz(mm)  0.06-0.15 _ 0.06-0.15 ) ) 0.06-0.15
ap(mm)  0.1-0.15 0.1-0.15 0.1-0.15

3.4 fz(mm)  0.08-0.25 _ 0.08-0.25 ) ) 0.08-0.25
ap (mm) 0.1-0.2 0.1-0.2 0.1-0.2

5.6 fz(mm) 0.1-0.35 _ 0.1-0.35 ) ) 0.1-0.35
ap (mm) 0.1-0.3 0.1-0.3 0.1-0.3

8 fz(mm) 0.1-0.5 _ 0.1-0.5 ) ) 0.1-0.5
ap (mm) 0.1-0.3 0.1-0.3 0.1-0.3

10 fz(mm) 0.1-0.7 _ 0.1-0.7 ) ) 0.1-0.7
ap (mm) 0.1-0.3 0.1-0.3 0.1-0.3

12 fz(mm) 0.1-0.8 _ 0.1-0.8 ) ) 0.1-0.8
ap (mm) 0.1-0.3 0.1-0.3 0.1-0.3

16 fz(mm) 0.1-0.8 _ 0.1-0.8 ) ) 0.1-0.8
ap (mm) 0.1-0.4 0.1-0.4 0.1-0.4

Speed (Vcin m/min)

Coating —

A 4
-w
v v
MGCPVALSA  Rough 120210310 : 100 225 350 : ' 80 140 200

Fine
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High-feed cutters i
High-feed cutters | 4 cutting edges

NVV 0374... with bull end to be programmed
NVV 0274... with real bull end

I3

S1 PR PP S
3-16 4 0.2-3 J| A°5° J[ PVALSA

I \

)

NVV0274... NVVO0374..
o | |

Order no. d, L, L d I d 2z
NVV 0374 55032 3 3 16 29 57 02¢ 6 4
NVV 0374 55 042 4 4 18 38 57 03* 6 4
NVV 0374 55052 5 5 21 48 57 04* 6 4
NVV 0374 55062 6 6 21 58 57 05% 6 4
NVV 0374 550622 6 6 64 58 100 05 6 4
NVV 0374 55 082 8 8 27 78 63 07% 8 4
NVV 0374 55 0822 8 8 64 78 100 07 8 4
NVV 0374 55 102 10 10 32 98 72 085* 10 4
NVV 0374 551022 10 10 60 9.8 100 0.85* 10 4
NV 0374 55122 12 12 38 118 83 1* 12 4
NVV 0374 55 1222 1212 65 118 110 1 12 4
NVV 0374 55 162 16 16 50 158 92 14* 16 4
NVV 0374 55 1622 1616 65 158 150 1.4* 16 4
NVV 0274 5506015 6 6 21 58 57 15 6 4
NVV 0274 55 08020 8 8 27 78 63 2 8 4
NVV 0274 5510020 0 10 32 98 72 2 10 4
NVV 0274 5512030 12 12 38 118 83 3 12 4

Note: r* = bull end to be programmed
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High-feed cutters - High-feed cutters | 4 cutting edges

Application data (fz/ ap)

of cut

Roughing 2D/3D
3.1 fz(mm)  0.08-0.25  0.08-0.25  0.08-0.25 _ 0.08-0.25  0.08-0.25
ap(mm)  0.1-0.2 0.1-0.2 0.1-0.2 0.1-0.2 0.1-0.2
5.6 fz(mm)  0.1-0.35 0.1-0.35 0.1-0.35 _ 0.1-0.35 0.1-0.35
ap(mm)  0.1-0.3 0.1-0.3 0.1-0.3 0.1-0.3 0.1-0.3
8 fz(mm) 0.1-0.5 0.1-0.4 0.1-0.5 _ 0.1-0.5 0.1-0.5
ap(mm)  0.1-0.3 0.1-0.3 0.1-0.3 0.1-0.3 0.1-0.3
10 fz(mm) 0.1-0.7 0.1-0.4 0.1-0.7 _ 0.1-0.7 0.1-0.7
ap(mm)  0.1-0.3 0.1-0.3 0.1-0.3 0.1-0.3 0.1-0.3
12 fz(mm) 0.1-0.8 0.1-0.6 0.1-0.8 _ 0.1-0.8 0.1-0.8
ap(mm)  0.1-0.3 0.1-0.3 0.1-0.3 0.1-0.3 0.1-0.3
16 fz(mm) 0.1-0.8 0.1-0.6 0.1-0.8 ) 0.1-0.8 0.1-0.8
ap(mm)  0.1-04 0.1-0.3 0.1-0.4 0.1-0.4 0.1-0.4

Speed (Vcin m/min)

Coating o

A 4 A 4 A 4
v -w -w -w v
MGCPVALSA  Rough 120210310 7095120 100 225 350 : 305070 80140200

Fine
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High-feed cutters

High-feed cutters | 4 cutting edges | with interior cooling

4-16 | 4 ]0.3-1.4| \°5° || PVALSA

= @/sE
[ .

Order no. d L 1
NVV 0474 55 041 4 4 12
NVV 0474 55 061 6 6 21
NVV 0474 550611 6 6 64
NVV 0474 55 081 8 8 27
NVV 0474 550811 8 8 64
NVV 0474 55101 0 10 32
NVV 0474 551011 10 10 60
NVV 0474 55121 12 12 38
NVV 0474 551211 1212 65
NVV 0474 55162 16 16 50
NVV 0474 55 1621 16 16 65

Note: r* = bull end to be programmed

3.8
5.8
5.8
7.8
7.8
9.8
9.8
11.8
11.8
15.8
15.8

57
57
100
63
100
72
100
83
110
92
150

r*

0.3*
0.5*
0.5*
0.7*
0.7*
0.85*
0.85*
1%
1%
1.4*
1.4*

140

o o o O O

10
12
12
16
16

z

B R T e e e e T~

I3

Y

Effective usable length at x° draft

angle
0.5°

13.4

'IO

13.8

1.5°

14.2

20

14.5

30

15.3



High-feed cutters - High-feed cutters | 4 cutting edges | With interior cooling

Application data (fz/ ap)

of cut

Roughing 2D/3D
3.1 fz(mm)  0.08-0.25  0.08-0.25  0.08-0.25 _ 0.08-0.25  0.08-0.25
ap(mm)  0.1-0.2 0.1-0.2 0.1-0.2 0.1-0.2 0.1-0.2
5.6 fz(mm)  0.1-0.35 0.1-0.35 0.1-0.35 _ 0.1-0.35 0.1-0.35
ap(mm)  0.1-0.3 0.1-0.3 0.1-0.3 0.1-0.3 0.1-0.3
8 fz(mm) 0.1-0.5 0.1-0.4 0.1-0.5 _ 0.1-0.5 0.1-0.5
ap(mm)  0.1-0.3 0.1-0.3 0.1-0.3 0.1-0.3 0.1-0.3
10 fz(mm) 0.1-0.7 0.1-0.4 0.1-0.7 _ 0.1-0.7 0.1-0.7
ap(mm)  0.1-0.3 0.1-0.3 0.1-0.3 0.1-0.3 0.1-0.3
12 fz(mm) 0.1-0.8 0.1-0.6 0.1-0.8 _ 0.1-0.8 0.1-0.8
ap(mm)  0.1-0.3 0.1-0.3 0.1-0.3 0.1-0.3 0.1-0.3
16 fz(mm) 0.1-0.8 0.1-0.6 0.1-0.8 ) 0.1-0.8 0.1-0.8
ap(mm)  0.1-04 0.1-0.3 0.1-0.4 0.1-0.4 0.1-0.4

Speed (Vcin m/min)

Coating o

A 4 A 4 A 4
v -w -w -w v
MGCPVALSA  Rough 120210310 7095120 100 225 350 : 305070 80140200

Fine
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d2

High-feed cutters
High-feed cutters | 4 and 6 cutting edges

o

6 4’6 lorsrar 111
2-16 || 4-6 018147/ \°12°

UMGCP\W s

€

o Ovew e
Effective usable length at x° draft
angle

Order no. d L L d I, r d 2z 05 1° 15 2¢ 3°

with and without AT | short

C4PX-020-010-060-01 2 2 6 19 50 018 4 4
C4PX-020-010-100-01 2 2 10 19 50 018 4 4
C4PX-020-010-060-02 2 2 6 19 60018 6 4
C4PX-020-010-100-02 2 2 10 19 60 018 6 4
C4PX-030-015-090-01 3 3 9 285 50 028 4 4
C4PX-030-015-150-01 3 3 15285 50 028* 4 4
C4PX-030-015-090-02 3 3 9 285 60 028* 6 4
C4PX-030-015-150-02 3 3 15 285 60 028* 6 4
C4PX-040-020-120-01 4 4 12 38 60 037 6 4
C4PX-040-020-200-01 4 4 20 38 60 037 6 4
C4PX-050-025-150-01 5 5 15 475 60 046 6 4
C4PX-050-025-200-01 5 5 20 475 60 046 6 4
C4PX-060-030-180-01 6 6 18 57 60 055 6 4
C4PX-060-030-240-01 6 6 24 57 60 055* 6 4
C4PX-080-040-240-01 8 8 24 77 64 074 8 4
C4PX-080-040-320-01 8§ 8 32 77 64 074 8 4
C4PX-080-040-400-01 8 8 40 7.7 75074 8 4
C4PX-100-050-300-01 10 10 30 9.65 75 0.92* 10 4
C4PX-100-050-400-01 10 10 40 9.65 75 0.92* 10 4
C4PX-100-050-500-01 10 10 50 9.65 100 0.92* 10 4
C4PX-120-060-360-01 12 012 36 1.6 75 1.11* 12 4
C4PX-120-060-480-01 12 12 48 11.6 100 1.11* 12 4
C4PX-120-060-600-01 12 112 60 11.6 100 1.11* 12 4
C4PX-160-080-480-01 16 16 48 155 100 1.47* 16 4

Note: r* = bull end to be programmed
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High-feed cutters - High-feed cutters | 4 and 6 cutting edges

Order no.

C6PX-060-030-180-01
C6PX-060-030-240-01
C6PX-080-040-240-01
C6PX-080-040-320-01
C6PX-080-040-400-01
C6PX-100-050-300-01
C6PX-100-050-400-01
C6PX-100-050-500-01
C6PX-120-060-360-01
C6PX-120-060-480-01
C6PX-120-060-600-01
C6PX-160-080-480-01

Note: r* = bull end to be programmed

=

0 o oo o O o

10
10
12
12
12
16

N

c oo o O

10
10
10
12
12
12
16

18
24
24
32
40
30
40
50
36
48
60
48

5.7
5.7
1.1
1.7
1.7
9.65
9.65
9.65
11.6
11.6
11.6
15.5

60
60
64
64
75
75
75
100
75
100
100
100
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High-feed cutters - High-feed cutters | 4 and 6 cutting edges

Application data (fz/ ap)

of cut

Roughing 2D/3D
) fz(mm)  0.06-0.07 _ ) ) ) 0.03-0.06
ap(mm)  0.09-0.1 0.05-0.08
3 fz(mm) 0.09-0.1 _ ) ) ) 0.05-0.08
ap(mm)  0.14-0.15 0.08-0.12
4 fz(mm)  0.13-0.14 _ ) ) ) 0.07-0.11
ap(mm)  0.19-0.2 0.11-0.16
5 fz(mm)  0.16-0.17 _ ) ) ) 0.08-0.14
ap(mm)  0.24-0.25 0.14-0.2
6 fz(mm)  0.19-0.21 _ ) ) ) 0.1-0.17
ap(mm)  0.29-0.3 0.16-0.24
8 fz(mm)  0.26-0.28 _ ) ) ) 0.13-0.22
ap(mm)  0.38-0.4 0.22-0.32
10 fz(mm)  0.32-0.35 _ ) ) ) 0.15-0.28
ap(mm)  0.48-0.5 0.27-0.4
12 fz(mm)  0.39-0.42 _ ) ) ) 0.18-0.33
ap(mm)  0.58-0.6 0.32-0.48
16 fz(mm)  0.51-0.56 _ ] ) ) 0.21-0.42
ap(mm)  0.77-0.8 0.43-0.64

Speed (Vcin m/min)

Coating o
quality AIDI°"“’“°"- g _

A —
HP810 v v

Fine
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High-frequency spindles
Modern spindle systems for effective milling performance.

Many milling machines - both newer machines and older models - have a relatively low maximum speed. A low
maximum speed, of course, delivers advantages in roughing, but is the biggest brake on achieving effective feed rates.
Low speeds likewise greatly restrict the advantages of modern CNC applications. The consequence are significantly
longer machining times, and a loss of profitable capacity.

Pokolm offers impressive solutions for just this problem: modern spindle systems for effective milling results.

Better surfaces and significant time savings.

The advantages are impressive: higher cutting speeds and utilizing the maximum feed rate - even for the smallest
cutters. Surfaces are also improved, with a significant reduction in eroding work. This results in much shorter
machining times, and allows users to make full use of the advantages of CNC.

Get the maximum speed from your machines with Pokolm spindles
for excellent time savings.

Our current spindle flyer is available here:
https://www.pokolm.de/de/downloads/?did=137

Or scan the QR code

Ask about our spindle service, including:
e Replacementparts e Maintenance

* Repairs * Swivel devices Videos on high-frequency spindles are available
° Inspection e CNC machine connection at www.youtube.com/c/PokolmKnowHow
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Shrinking technology

First shrink then mill

More and more users are switching to shrinking technology, thanks to the advantages it offers over common
clamping methods. The biggest of these is extremely good concentricity, which guarantees the highest precision with
significantly longer tool lives. In addition, shrinking technology creates an optimal frictional connection between the
tool and arbor, ensuring high torque transmission. The ability to work at maximum speed is the best prerequisite for
achieving an ideal surface grade and avoiding expensive utrafine machining processes.

In comparison to traditional tool arbors, shrink fit mounts have a slimmer design, making it possible to use even the
smallest tools at the greatest depths, something impossible with a collet chuck.

Pokolm offers a comprehensive range of shrinking technology products: a high-quality, well-engineered induction
shrinking device, shrink fit arbors for all common machine connections, and the patented Pokolm DuoPlug®
connection system.

Videos on shrinking technology are available
at www.youtube.com/c/PokolmKnowHow
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The new threaded shrink fit adapter -
an economical connection

* Problem solver for machining cavities, if the right shrink fit arbor is not
available.

e Shortand streamlined coolant feed inside the design

* Hexagonal contact surfaces - also suitable for using ring wrenches.

e Economical alternative in contrast to additional arbors for threaded arbors
with M10, M12, M16 threads

e Forshrink gripping of cutters with plain shank diameters 6 mm, 8 mm,
10 mm and 12 mm (shank quality at least h6)

Order no. d1 13 A d3 d4 d2  DIN/shape 2 11
4006 10784S 6 40 - 12 18 10 - 17 7.8
400612784S 6 40 - 12 21 12 - 19 7.8
400616 784 S 6 40 - 12 29 16 - 27 7.8
4008 10784S 8 40 - 16 18 10 - 17 7.8
4008 12784S 8 40 - 16 21 12 - 19 7.8
4008 16784 S 8 40 - 16 29 16 - 27 7.8
6010107845S 10 60 - 18 18 10 - 17 -
6010127845S 10 60 - 20 21 12 - 19 7.8
6010167845 10 60 - 20 29 16 - 27 7.8
601212784S 12 60 - 21 21 12 . 19 -
601216784S 12 60 - 24 29 16 - 27 7.8

Option to combine with the threaded shrink fit adapter

Arbors for thread Solid carbide
connection Extensions tools and end
SK HSK BT mills*
Shrink fit arbors 1 \ ;

SK HSK BT Rods and Shrink fit adapters

MK arbors

| :
K HSK MK rods Reduction adapters

*when using suitable shrinking units, all plain shank tools and extensions can be used.
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The Pokolm Tool System

Shrink fit arbors MK'arbors Arbors fo
(Reduction sleeves)

HSK SK/BT HSK SK/BT

(O e
: '
1
O ¥
1
7 1 d
. l..‘ ---------- -
Plain shank Morse taper 3 .
shrink fit shank shrink | :
extension fit extension I 1
Heavy metal & :
U solid carbide |
O O_f\_> threaded extension |
O | =
< 4 L’O J Morse taper
O'(-'l shank-shrink
O ]J fit extension
Od=1 |
A
DUOPLUG® I a
extension  / : I I L(; .IT\. _____ ]
> I Il I
v i1y
Ly |
O+———4 O

f----»0 [l O-

-+O
O

,.
I
|

DUOPLUG® shrink
fit adapter

1
1
1
1
1
y . v
> < Threaded shrink Threaded extension /
fit adapter reduction
B , Solid carbide tools
Milling cutter tools with
The Duoplug connection is | .. ) Threaded shank end
available for selected tool 1 for many tool arbors \

arbors wlth 'Y:S —(lj\/H() Ball nose end  Bull end and End mill connection threads
connection threads mills toric end mills s
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s

I
I
I
I
I
I
I
I
I
I
|
<
I
I
I
I
I
I

Cylindr
adapter
threaded

Q end m

|
hreaded extension / re(iuction
|
|
|
——l

ills are available
ith M5-M16

Shrink fit connection
Morse taper connection

Threaded connection

*when using suitable
shrinking units, all plain
shank tools and extensions
can be used in shrink fit
mounts as well.

For further information,
please see page 146.

Shell-type connection

=== ER collet connection

DUOPLUG® connection




Surface grade

The goal of finishing a workpiece is to avoid or at least minimize the need for manual
rework. However, there are many factors that influence the surface properties of
a milled component:

Component geometry, material
Stability of the set-up and the machine
Overhang and cutting parameters

Precision, geometry, and the design of the tool and arbor system

In addition to the points indicated above, the desired surface roughness Rth has
asignificantimpacton both surface grade and machining timesinfinishing. Specifically
selecting cutting parameters to achieve a defined roughness saves valuable time in
finishing and ensures competitive machining times.

Machining example:

f,equal to a,
(Machining type 1 and 3)

ae

\‘

vy
L

f,less than a,
(Machining type 2 and 4)

g

QN
4

Material: 1.2312, SK40 machine

Area to be machined: 150 x 200 mm

Tool: 08214 withd1=8,z=2 f, greater than a,

Other: n = 14,000 rpm | VC = 350m/min (Machining type 5)

| from - results: |
. 26 y Surface roughness  Total milling length el
[mm] in[mm]

Machining type 1 0.08 0.08 2,240 0.0002 375,000 2 hr. 47 min
Machining type2 =~ 0.08 0.16 2,240 0.0008 187,500 1 hr. 24 min.
Machiningtype3 =~ 0.16 0.16 4,480 0.0008 187,500 42 min.
Machiningtype4 = 0.16 0.32 4,480 0.0032 93,750 21 min.
Machiningtype 5 0.32 0.16 8,960 0.0008 187,500 21 min.

As a general rule:

"Double the side step or double the feed = half the

milling time."

Forf, = a,, then:

* Doubling the values reduces the machining time

by three quarters.

e Dividing f,and a, by two, in contrast, results in

a surface that is four times as smooth.

Terms and dimensions

d;  Tool diameterin[mm]

Rinze Depth of profile in the advance direction in [mm]

f,  Feed pertoothin[mm]

In most cases, selecting f, = a, results in a very clean
surface that stands out for its symmetrical appearance

in both the advance and feed direction.

des  Effective tool diameterin [mm]
Ri. Depth of profile in the feed direction in [mm]
Approach angle of the tool axis in [°]

r Tool radius in [mm]
a.  Radial engagement (side step) in [mm]
a, Axial engagement (depth of cut) in[mm]



List of formulas

@ Calculation of theoretical depth of profile in the advance direction

i Formula:

| R

6'\ th,ap =

. R Example:
;l( th, ap d.=12 1 1707’
a_e’l_ a1 =0.2 Rinoa = -5 2 ~=0,000833
,=0.

—

df —ai
4

d1
2

m Calculation of theoretical depth of profile in the feed direction

Formula:
R =i_ L

th,fz 2 4

' o Example:
% th, ap dy=12 12 [12-02"
fz l f;: 02 Rana= 5=y —5——=0.000833

@ Calculation of the effective cutting edge diameter for spherical tools with a vertical axis

Formula:
A dg=2Va, (d,-a)
_# Gl Example:
d d1 = 12
d, T eff a,=02 d,=2V02-(12-02) =307

Skip the calculations:
Effective tool diameter for ball nose end mills depending on the feed depth:

Tool diameter d,

a 1 2 3 4 5 6 7 8 10 12 16 20
0.1 060 087 108 125 140 154 166 178 199 218 252 282
02 080 120 150 174 19 215 233 250 280 3.07 356 398
03 092 143 180 211 237 262 384 304 341 375 434 486
04 098 1.60 204 240 2717 299 325 349 392 431 500 5.0
05 100 173 224 265 300 332 361 387 436 480 557 624
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List of formulas

@ Calculation of the effective cutting edge diameter for spherical tools with a tilted axis

Formula: .
dgy = d;- sin (B + arc c05(1 - d, ) ))

Example:

d, =12 Formula applies to positive approach angle
a, =02

B =15° d=12-sin (15+arccos(1— 2'12'2 )) =5,97

If a spherical tool is set at a tilted axis, the actual material removal will not change in contrast to vertical machining;
however, the diameter range of the tool that enters the material will change. This will result in a different calculation
for effective tool diameter (= in use).

Skip the calculations:
Effective cutting edge diameter for ball nose end mills depending on the approach angle and feed depth:

Tool diameter d,
B a, 1 2 3 4 5 6 7 8 10 12 16 20

01 073 117 155 189 221 252 282 311 3.66 420 523 622
02 089 146 193 234 273 309 644 378 442 504 621 732
= 03 097 165 219 267 310 351 390 428 499 567 695 816
04 10 178 239 292 340 385 428 468 546 619 756 885
05 098 188 255 313 365 413 459 503 586 6.63 8.09 945
01 079 131 177 219 259 299 3036 374 446 516 653  7.85
02 093 157 212 262 308 353 3.9 438 519 597 747 892
ie 03 099 174 236 292 343 392 440 485 573 657 818 | 9.72
04 1.00 186 254 315 371 424 474 523 617  7.06 876 10.38
05 097 192 268 333 393 450 504 555 654 748 926 10.95
01 084 143 197 247 296 343 389 434 522 609 777 942
02 069 167 230 287 341 394 445 495 591 685  8.68 1044
S 03 100 182 251 314 374 430 885 539 642 742 935 1120
04 099 191 267 335 399 459 517 574 683  7.88 9.89 | 11.83
05 094 197 279 351 419 483 544 6.03 717 827 1036 12.37
01 088 15 216 274 330 384 438 491 595 696 896 10.92
02 098 176 246 310 372 432 490 548 659 7.9 982 11.89
e 03 1.00 189 265 330 401 465 527 588 7.06 821 1044 12.61
04 097 169 278 353 423 491 557 620 744 864 1095 13.19
05 091 199 287 367 441 512 580 647 775  9.00 1139 13.69
01 092 165 233 298 361 423 484 544 662 779 1008 1234
02 099 184 260 331 4.00 467 532 59 722 846 1088 13.25
= 03 099 194 276 352 426 496 566 633 7.65 894 1146 1391
04 095 199 287 268 445 519 591 6.62 799 933 11.93 1445
05 087 200 294 379 460 537 6.2 685 827 9.65 1232 1491
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List of formulas

e Calculation of the effective cutting edge diameter for toric tools

‘ Formula:
dg=(d,-2r) +2 a, (2r - ap)

Example:

' d, =12 Formula applies to positive approach angle
;*:Rth,ap a, =0.2
ae| B =15°

— dy=012-2-5)+2Y02-(2:5-0,2) =48

Skip the calculations:
Effective cutting edge diameter for toric tools depending on the corner radius and feed depth:

Tool diameter d,

r a, 6 8 10 12 15 16 20 25
0.1 3.25 525 7.25 9.25 - 13.25 17.25 -
0.2 3.74 5.74 7.74 9.74 - 13.74 17.74
~ 0.3 4.11 6.11 8.11 10.11 - 141 18.11
0.4 4.40 6.40 8.40 10.40 - 14.40 18.40
0.5 4.65 6.65 8.65 10.65 - 14.65 18.65
0.1 2.40 4.40 6.40 8.40 11.40 12.40 16.40
0.2 2.96 4.96 6.96 8.96 11.96 12.96 16.96
< 0.3 3.37 5.37 1.37 9.37 12.37 13.37 17.37
0.4 3.71 5.71 7.1 9.71 12.71 13.71 17.71
0.5 4.00 6.00 8.00 10.00 13.00 14.00 18.00
0.1 - 3.54 - - - - -
0.2 - 4.15
™ 0.3 - 4.62
0.4 - 4.99
0.5 - 5.32 - - - - -
0.1 - - - 6.66 9.66 10.66 14.66 19.66
0.2 - - - 7.33 10.33 11.33 15.33 20.33
o 0.3 - - - 7.84 10.84 11.84 15.84 20.84
0.4 - - - 8.25 11.25 12.25 16.25 21.25
0.5 - - - 8.61 11.61 12.61 16.51 21.61
0.1 . - 3.78 - . - - 18.78
0.2 - - 4.50 - - - - 19.50
< 0.3 - - 5.04 - - - - 20.04
0.4 - - 5.49 - - - - 20.49
0.5 - - 5.87 - - - - 20.87
0.1 - - - 3.99 - - 11.99 16.99
0.2 : : : 4.80 : : 12.80 17.80
o 0.3 - - - 5.41 - - 13.41 18.41
0.4 . - - 5.92 - - 13.92 18.92
0.5 - - - 6.36 - - 14.36 19.36
0.1 - - - - - 4.36 - -
0.2 - - - - - 5.32
~ 0.3 - - - - - 6.05
0.4 - - - - - 6.66
0.5 - - - - - 7.20
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Speeds/feed per tooth/depth of cut

For pocket, slot and contour mills (end mills no.0370-0380-0390-0290)

- Vc=150-250 m/min

Vc=250-350 m/min

- Vc=150-250 m/min

Vc=250-350 m/min

v v

ap < 0.50xd1 | ap < 0.90xd1 | ap < 1.50xd1 ap < 0.50xd1 | ap < 0.90xd1 | ap < 1.50xd1

ae < 1.00xd1 | ae <0.20xd1 | ae <0.10xd1 ae < 1.00xd1 | ae <0.20xd1 | ae <0.10xd1
2 0.02-0.04 = 0.05-0.09 0.05-0.09 2 0.02-0.04 = 0.05-0.09 0.05-0.09
3 0.03-0.06 | 0.09-0.12  0.09-0.12 3 0.03-0.06 | 0.09-0.12  0.09-0.12
4 0.03-0.06 = 0.09-0.12  0.09-0.12 4 0.03-0.06 = 0.09-0.12  0.09-0.12
5 0.05-0.08 @ 0.12-0.18 = 0.12-0.18 5 0.05-0.08 @ 0.12-0.18 = 0.12-0.18
6 0.05-0.08 = 0.12-0.18  0.12-0.18 6 0.05-0.08 @ 0.12-0.18 = 0.12-0.18
7 0.05-0.08 @ 0.12-0.18 = 0.12-0.18 7 0.05-0.08 @ 0.12-0.18 = 0.12-0.18
8 0.05-0.08 = 0.12-0.18  0.12-0.18 8 0.05-0.08 = 0.12-0.18  0.12-0.18
9 0.06-0.10 | 0.15-0.20 = 0.15-0.20 9 0.06-0.10 | 0.15-0.20 = 0.15-0.20
10 0.06-0.10 = 0.15-0.20  0.15-0.20 10 0.06-0.10 = 0.15-0.20  0.15-0.20
12 0.07-0.12  0.15-0.20 = 0.15-0.20 12 0.07-0.12  0.15-0.20 = 0.15-0.20
16 0.08-0.12 = 0.20-0.25  0.20-0.25 16 0.08-0.12 = 0.20-0.25  0.20-0.25
20 0.08-0.12 ' 0.25-0.30 = 0.25-0.30 20 0.08-0.12 ' 0.25-0.30 = 0.25-0.30

T VC=120-170m/min < Ve=170-250 mimin o Ve =70- 110 m/min Ve=110- 150 m/min

v v

ap < 0.50xd1 | ap < 0.90xd1 | ap < 1.50xd1 ap < 0.50xd1 | ap < 0.90xd1 | ap < 1.50xd1

ae < 1.00xd1 | ae <0.20xd1 | ae < 0.10xd1 ae < 1.00xd1 | ae <0.20xd1 | ae <0.10xd1
2 0.02-0.04  0.05-0.09 = 0.05-0.09 2 0.015 0.018 0.015
3 0.03-0.06 = 0.09-0.12 | 0.09-0.12 3 0.015 0.018 0.02
4 0.03-0.06 = 0.09-0.12 @ 0.09-0.12 4 0.02 0.023 0.02
5 0.05-0.08 = 0.12-0.18 @ 0.12-0.18 5 0.025 0.029 0.025
6 0.05-0.08  0.12-0.18 @ 0.12-0.18 6 0.03 0.035 0.04
7 0.05-0.08 = 0.12-0.18 @ 0.12-0.18 7 0.03 0.035 0.04
8 0.05-0.08  0.12-0.18 @ 0.12-0.18 8 0.04 0.047 0.054
9 0.06-0.10 = 0.15-0.20 = 0.15-0.20 9 0.045 0.052 0.056
10 0.06-0.10 = 0.15-0.20 = 0.15-0.20 10 0.055 0.064 0.073
12 0.07-0.12  0.15-0.20 = 0.15-0.20 12 0.065 0.075 0.085
16 0.08-0.12 = 0.20-0.25  0.20-0.25 16 0.085 0.1 0.115
20 0.08-0.12  0.25-0.30 = 0.25-0.30 20 0.105 0.14 0.135

These values are guideline values only. Customer-specific circumstances like output, machine stability, tool overhang, etc. are not taken into consideration. In order to ensure optimal
use of our products in your production, please make an appointment with one of our applications engineers.
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Speeds/feed per tooth/depth of cut

For pocket, slot and contour mills (end mills no.0370-0380-0390-0290)

-Vc=150-250m/min — Vc=250-350 m/min

ap < 0.50xd1
ae < 1.00xd1

:

ap < 0.90xd1
ae <0.20xd1

ap < 1.50xd1
ae < 0.10xd1

y Vc= 150 - 250 m/min

ap < 0.50xd1
ae < 1.00xd1

:

ap < 0.90xd1
ae <0.20xd1

ap < 1.50xd1
ae < 0.10xd1

NaEaJS0omNo s wN

0.02-0.04
0.03-0.06
0.03-0.06
0.05-0.08
0.05-0.08
0.05-0.08
0.05-0.08
0.06-0.10
0.06-0.10
0.07-0.12
0.08-0.12
0.08-0.12

0.05-0.09
0.09-0.12
0.09-0.12
0.12-0.18
0.12-0.18
0.12-0.18
0.12-0.18
0.15-0.20
0.15-0.20
0.15-0.20
0.20-0.25
0.25-0.30

0.05-0.09
0.09-0.12
0.09-0.12
0.12-0.18
0.12-0.18
0.12-0.18
0.12-0.18
0.15-0.20
0.15-0.20
0.15-0.20
0.20-0.25
0.25-0.30

NaEaJSo0omNo s wN

0.02-0.04
0.03-0.06
0.03-0.06
0.05-0.08
0.05-0.08
0.05-0.08
0.05-0.08
0.06-0.10
0.06-0.10
0.07-0.12
0.08-0.12
0.08-0.12

0.03-0.06
0.07-0.10
0.07-0.10
0.10-0.15
0.10-0.15
0.10-0.15
0.10-0.15
0.12-0.17
0.12-0.17
0.17-0.22
0.17-0.22
0.20-0.25

0.03-0.06
0.07-0.10
0.07-0.10
0.10-0.15
0.10-0.15
0.10-0.15
0.10-0.15
0.12-0.17
0.12-0.17
0.17-0.22
0.17-0.22
0.20-0.25

A
O\NO\OGD\IO\(J'I-P(AJNI

20

v

ap < 0.50xd1
ae < 1.00xd1

0.02-0.04
0.03-0.06
0.03-0.06
0.05-0.08
0.05-0.08
0.05-0.08
0.05-0.08
0.06-0.10
0.06-0.10
0.07-0.12
0.08-0.12
0.08-0.12

Vc=120-190 m/min

:

ap < 0.90xd1
ae <0.20xd1

0.03-0.06
0.07-0.10
0.07-0.10
0.10-0.15
0.10-0.15
0.10-0.15
0.10-0.15
0.12-0.17
0.12-0.17
0.17-0.22
0.17-0.22
0.20-0.25

ap < 1.50xd1
ae <0.10xd1

0.03-0.06
0.07-0.10
0.07-0.10
0.10-0.15
0.10-0.15
0.10-0.15
0.10-0.15
0.12-0.17
0.12-0.17
0.17-0.22
0.17-0.22
0.20-0.25

- A
O\NO\OQD\IO\(J'I-P(JON

20

Ve =280

ap < 0.50xd1
ae < 1.00xd1

0.02-0.04
0.03-0.06
0.03-0.06
0.05-0.08
0.05-0.08
0.05-0.08
0.05-0.08
0.06-0.10
0.06-0.10
0.07-0.12
0.08-0.12

v

-120 m/min

:

ap < 0.90xd1
ae <0.20xd1

0.03-0.06
0.07-0.10
0.07-0.10
0.10-0.15
0.10-0.15
0.10-0.15
0.10-0.15
0.12-0.17
0.12-0.17
0.17-0.22
0.17-0.22

ap < 1.50xd1
ae <0.10xd1

0.03-0.06
0.07-0.10
0.07-0.10
0.10-0.15
0.10-0.15
0.10-0.15
0.10-0.15
0.12-0.17
0.12-0.17
0.17-0.22
0.17-0.22

0.08-0.12

0.20-0.25

0.20-0.25

These values are guideline values only. Customer-specific circumstances like output, machine stability, tool overhang, etc. are not taken into consideration. In order to ensure optimal

use of our products in your production, please make an appointment with one of our applications engineers.
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Speeds/feed per tooth/depth of cut

End mills for pocket and slot milling 4Z for HPC machining (0350 - 0360)

Vc=120-220 m/min

ap < 0.50xd1
ae < 1.00xd1

ap < 0.90xd1
ae < 0.50xd1

Vc=150-220 m/min

ap < 0.50xd1
ae < 1.00xd1

ap < 0.90xd1
ae < 0.50xd1

6
8
10
12
16
20

0.05-0.08
0.05-0.08
0.06-0.10
0.07-0.12
0.08-0.12
0.08-0.12

0.12-0.18
0.12-0.18
0.15-0.20
0.15-0.20
0.20-0.25
0.25-0.30

Vc=120-170 m/min

10
12
16
20

ap < 0.50xd1
ae < 1.00xd1

0.05-0.08
0.05-0.08
0.06-0.10
0.07-0.12
0.08-0.12
0.08-0.12

ap < 1.50xd1
ae <0.10xd1

0.12-0.18
0.12-0.18
0.15-0.20
0.15-0.20
0.20-0.25
0.25-0.30

6
8
10
12
16
20

0.05-0.08
0.05-0.08
0.06-0.10
0.07-0.12
0.08-0.12
0.08-0.12

Stainless steels (all types)

Vc=80-120 m/min

ap < 0.50xd1
ae < 1.00xd1
fz(mm)

0.05-0.08
0.05-0.08
0.06-0.10
0.07-0.12
0.08-0.12
0.08-0.12

fz(mm)

0.12-0.18
0.12-0.18
0.15-0.20
0.15-0.20
0.20-0.25
0.25-0.30

ap < 1.50xd1
ae <0.10xd1
fz(mm)
0.10-0.15
0.10-0.15
0.12-0.17
0.17-0.22

0.27-0.22
0.20-0.25

These values are guideline values only. Customer-specific circumstances like output, machine stability, tool overhang, etc. are not taken into consideration. In order to ensure optimal

use of our products in your production, please make an appointment with one of our applications engineers.
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Speeds/feed per tooth/depth of cut

UGT for pocket, slot, and copy end mills (0504 / 0514)

Stainless steels: 1.4301, 1.4541, 1.4307 etc. Stainless steels: 1.4401, 1.4571, 1.4404 etc.
Vc =80 m/min Vc =40 m/min
ap < 0.50xd1 | ap < 0.90xd1 | ap < 1.50xd1 ap < 0.50xd1 | ap < 0.90xd1 | ap < 1.50xd1
ae < 1.00xd1 | ae <0.50xd1 | ae <0.10xd1 ae < 1.00xd1 | ae <0.50xd1 | ae <0.10xd1
d1 fz(mm) fz(mm) fz(mm) d1 fz(mm) fz(mm) fz(mm)
3 0.015 0.018 0.015 3 0.010 0.015 0.018
4 0.020 0.023 0.020 4 0.013 0.020 0.025
5 0.025 0.029 0.025 5 0.019 0.025 0.031
6 0.030 0.035 0.040 6 0.024 0.030 0.036
8 0.040 0.047 0.054 8 0.034 0.040 0.053
10 0.055 0.064 0.073 10 0.044 0.055 0.071
12 0.065 0.075 0.085 12 0.056 0.065 0.077
16 0.085 0.100 0.115 16 0.071 0.085 0.089
20 0.105 0.120 0.135 20 0.087 0.950 0.100
25 0.120 0.140 0.160 25 0.100 0.120 0.140
Stainless steels: 1.4542 etc. Stainless steels: Inconel 718 etc.
v Vc=25m/min v Vc=15m/min
ap < 0.50xd1 | ap < 0.90xd1 | ap < 1.50xd1 ap < 0.50xd1 | ap < 0.90xd1 | ap < 1.50xd1
ae < 1.00xd1 | ae <0.20xd1 | ae <0.10xd1 ae < 1.00xd1 | ae <0.20xd1 | ae <0.10xd1
d1 fz(mm) fz(mm) fz(mm) d1 fz(mm) fz(mm) fz(mm)
3 0.004 0.007 0.010 3 0.004 0.007 0.010
4 0.006 0.010 0.015 4 0.006 0.010 0.015
5 0.010 0.014 0.020 5 0.010 0.014 0.020
6 0.015 0.020 0.025 6 0.015 0.020 0.025
8 0.025 0.030 0.035 8 0.025 0.030 0.035
10 0.030 0.035 0.040 10 0.030 0.035 0.040
12 0.040 0.045 0.050 12 0.040 0.045 0.050
16 0.050 0.060 0.065 16 0.050 0.060 0.065
20 0.060 0.070 0.075 20 0.060 0.070 0.075
25 0.070 0.080 0.085 25 0.070 0.080 0.850

These values are guideline values only. Customer-specific circumstances like output, machine stability, tool overhang, etc. are not taken into consideration. In order to ensure optimal
use of our products in your production, please make an appointment with one of our applications engineers.
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Speeds/feed per tooth/depth of cut

HGT for pocket and slot milling (0384)

Vc=280-120 m/min

Vc=100-150 m/min

ap < 0.50xd1
ae < 1.00xd1

:

ap < 0.90xd1
ae < 0.50xd1

2

ap < 1.50xd1
ae < 0.10xd1

ap < 0.50xd1
ae < 1.00xd1

:

ap < 0.90xd1
ae < 0.50xd1

2

ap < 1.50xd1
ae < 0.10xd1

6
8
10
12
16
20

Stainless steels: 1.4401, 1.4571. 1.4404 (Cr-Ni-Mo) etc.

0.035
0.045
0.055
0.065
0.075
0.095

0.045
0.060
0.070
0.085
0.10
0.12

Vc =40 m/min

ap < 0.50xd1

ae < 1.00xd1
fz(mm)
0.025
0.035
0.045
0.050
0.075
0.080

?

ap < 0.90xd1

ae <0.50xd1
fz(mm)
0.025
0.035
0.045
0.050
0.075
0.080

0.040
0.055
0.065
0.080
0.090
0.110

:

ap < 1.50xd1

ae <0.10xd1
fz(mm)
0.035
0.050
0.070
0.080
0.090
0.100

6
8
10
12
16
20

0.020
0.030
0.035
0.040
0.060
0.070

0.025
0.035
0.045
0.050
0.075
0.080

0.025
0.035
0.045
0.050
0.070
0.075

Stainless steels: 1.4301, 1.45471.1.4307 (Cr-Ni) etc.
Vc =80 m/min

ap < 0.50xd1

ae < 1.00xd1
fz(mm)
0.025
0.035
0.045
0.050
0.075
0.080

?

ap < 0.90xd1

ae <0.20xd1
fz(mm)
0.025
0.035
0.045
0.050
0.075
0.080

:

ap < 1.50xd1
ae < 0.10xd1

fz(mm)

0.040
0.055
0.075
0.085
0.100
0.125

These values are guideline values only. Customer-specific circumstances like output, machine stability, tool overhang, etc. are not taken into consideration. In order to ensure optimal

use of our products in your production, please make an appointment with one of our applications engineers.
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Speeds/feed per tooth/depth of cut

HGT for pocket and slot milling (0384)

Ve =25 m/min Vc=15m/min

ap < 0.50xd1 aps(goxm ap < 0.90xd1 ap < 0.50xd1 aps(goxm ap < 0.90xd1

ae < 1.00xd1 | ae <0.50xd1 | ae <0.50xd1 ae < 1.00xd1 | ae <0.50xd1 | ae <0.50xd1
6 0.020 0.025 0.025 6 0.020 0.025 0.025
8 0.030 0.035 0.035 8 0.030 0.035 0.035
10 0.035 0.045 0.045 10 0.035 0.045 0.045
12 0.040 0.050 0.050 12 0.040 0.050 0.050
16 0.060 0.075 0.070 16 0.060 0.075 0.070
20 0.070 0.080 0.075 20 0.070 0.080 0.075

Vc=300-800 m/min y V= 150 - 300 m/min

v

ap < 0.50xd1 | ap = 0.90xd1 | ap < 1.50xd1 ap < 0.50xd1 | ap < 0.90xd1 | ap < 1.50xd1

ae < 1.00xd1 | ae <0.50xd1 | ae <0.10xd1 ae < 1.00xd1 | ae <0.50xd1 | ae <0.10xd1
6 0.040 0.050 0.045 6 0.040 0.050 0.045
8 0.045 0.055 0.050 8 0.045 0.055 0.050
10 0.055 0.070 0.065 10 0.055 0.070 0.065
12 0.080 0.100 0.095 12 0.080 0.100 0.095
16 0.110 0.135 0.125 16 0.110 0.135 0.125
20 0.135 0.170 0.160 20 0.135 0.170 0.160

These values are guideline values only. Customer-specific circumstances like output, machine stability, tool overhang, etc. are not taken into consideration. In order to ensure optimal
use of our products in your production, please make an appointment with one of our applications engineers.
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Speeds/feed per tooth/depth of cut

HGT short version for HPC machining (End mills 0394 - 0294)

Vc =25 m/min Vc =15 m/min

ap < 0.50xd1 ap < 0.90xd1 ap < 0.50xd1 ap < 0.90xd1

ae < 1.00xd1 ae < 0.50xd1 ae < 1.00xd1 ae < 0.50xd1
6 0.020 0.025 6 0.020 0.025
8 0.030 0.035 8 0.030 0.035
10 0.035 0.045 10 0.035 0.045
12 0.040 0.050 12 0.040 0.050
16 0.060 0.070 16 0.060 0.070

Stainless steels: 1.4401, 1.4571. 1.4404 (Cr-Ni-Mo) etc. Stainless steels: 1.4301, 1.45471. 1.4307 (Cr-Ni) etc.

Vc =40 m/min ‘ Vc =80 m/min

ap < 0.50xd1 ap < 1.50xd1 ap < 0.50xd1 ap < 1.50xd1

ae < 1.00xd1 ae <0.10xd1 ae < 1.00xd1 ae <0.10xd1
d1 fz(mm) fz(mm) fz(mm) d1 fz(mm) fz(mm) fz(mm)
6 0.025 0.035 6 0.025 0.040
8 0.035 0.050 8 0.035 0.055
10 0.045 0.070 10 0.045 0.075
12 0.050 0.080 12 0.050 0.085
16 0.075 0.090 16 0.075 0.100

These values are guideline values only. Customer-specific circumstances like output, machine stability, tool overhang, etc. are not taken into consideration. In order to ensure optimal
use of our products in your production, please make an appointment with one of our applications engineers.
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Speeds/feed per tooth/depth of cut

47 for HPC machining (end mills 0394)

Vc=200-450 m/min

ap < 0.50xd1
ae < 1.00xd1

b

ap < 1.50xd1
ae < 0.10xd1

Vc=200-450 m/min

ap < 0.50xd1
ae < 1.00xd1

b

ap < 1.50xd1
ae < 0.10xd1

6
8
10
12
16

0.075
0.095
0.115
0.140
0.150

0.110
0.135
0.165
0.200
0.245

0.060
0.080
0.100
0.120
0.160

0.090
0.110
0.130
0.160
0.195

10
12
16

v

‘\g

ap < 0.50xd1
ae < 1.00xd1

0.060
0.075
0.090
0.110
0.120

Vc=200-350 m/min

b

ap < 1.50xd1
ae <0.10xd1

0.090
0.115
0.130
0.160
0.170

6
8
10
12
16

v

‘\g

ap < 0.50xd1
ae < 1.00xd1

0.015
0.025
0.030
0.040
0.050

Vc=15-25m/min

b

ap < 1.50xd1
ae <0.10xd1

0.020
0.030
0.035
0.045
0.060

These values are guideline values only. Customer-specific circumstances like output, machine stability, tool overhang, etc. are not taken into consideration. In order to ensure optimal
use of our products in your production, please make an appointment with one of our applications engineers.
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Speeds/feed per tooth/depth of cut

3 Z for HPC machining (end mills 0253 45)

Vc=200-450 m/min

ap < 1.00xd1
ae < 1.00xd1

ap < 0.90xd1
ae < 0.50xd1

ap < 0.90xd1
ae < 0.10xd1

Vc=200-450 m/min

ap < 1.00xd1
ae < 1.00xd1

ap < 0.90xd1
ae < 0.50xd1

ap < 0.90xd1
ae < 0.10xd1

0.035
0.045
0.060
0.075
0.095
0.115
0.140
0.150

0.050
0.065
0.085
0.110
0.135
0.165
0.200
0.245

0.015
0.020
0.025
0.040
0.054
0.073
0.085
0.115

Vc=200-350 m/min

ap < 0.50xd1
ae < 1.00xd1

0.030
0.035
0.050
0.060
0.075
0.090
0.110
0.120

ap < 0.50xd1
ae < 0.50xd1

0.040
0.050
0.070
0.090
0.115
0.130
0.160
0.170

ap < 0.90xd1
ae <0.10xd1

0.010
0.015
0.020
0.025
0.035
0.040
0.050
0.065

0.030
0.035
0.050
0.060
0.080
0.100
0.120
0.160

0.040
0.050
0.070
0.090
0.110
0.130
0.160
0.195

0.015
0.020
0.025
0.040
0.050
0.073
0.085
0.115

Stainless steels: 1.4301, 1.45471.1.4307 (Cr-Ni) etc.
Vc=15-25m/min

ap < 0.50xd1

ae < 1.00xd1
fz(mm)
0.005
0.007
0.010
0.015
0.025
0.030
0.040
0.050

ap < 0.50xd1

ae < 0.50xd1
fz(mm)
0.007
0.010
0.014
0.020
0.030
0.035
0.045
0.060

ap < 0.90xd1

ae <0.10xd1
fz(mm)
0.010
0.015
0.020
0.025
0.035
0.040
0.050
0.065

These values are guideline values only. Customer-specific circumstances like output, machine stability, tool overhang, etc. are not taken into consideration. In order to ensure optimal

use of our products in your production, please make an appointment with one of our applications engineers.



Cutting speeds

for solid carbide end mills as guidelines

Sohdcarblde . . Solid carbide  Solid carbide
. PVTi Solid carbide .
Machining PVAS PVDIAN
PVAT PVCC PVCN PVDIAG
PVALSA
=150 - 250 : : .
Unalloyed steel/structural steel - 250 - 350 200 - 350 180 - 300
Normal tool steels/cast steel 150 - 220 150 - 220
v 220 - 300 | 220 - 300 150 - 250
Tool steels and cast steel, difficult to = 120 - 170 .
machine 170 250 150 250 | 100 200

High-temperature resistant and heat 30 50
resistant alloys < 50 80 60 80 50 60
Titanium alloys %0 >0
y 50 80 60 80 50 60
Stainless steels
(all types) 70 -0 _
v 110 - 150 : 100 - 120 .
S Gt
6ray castron = 250 - 300 250 - 300 : :
v 300 - 400 300 - 400 200 - 350
. . . =150 - 200 : :
Spheroidal graphite castiron y 200 - 250 | 180 - 250 | 150 - 230
=100 - 160 : :
Hardened cast metal . 160 - 200 150 - 200 120 - 180 :
-~ Nrmewlandnonmetls
Aumingm A4 . 400 - 600 400 - 600 400 - 600
400 - 600 800 - 1000 800 - 1000 800 - 1000
Copper A4 : 400 - 500
v 300 - 500 450 - 600 500 - 600 800 - 870
Graphit - : : 200 - 350 870 - 1000
v 300 - 500 350 - 500 350 - 500 200 - 350
— 4 : 200 - 350 350 - 500
350 - 500 350 - 500 350 - 500

up to 48 HRC : 150 - 190
HR '

up to 55 HRC E 120 - 250
HR '

up to 65 HRC 65 - 100
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Feed per tooth/depth of cut for copy end mills 3D

Feed per tooth (fz), depth of cut (ap)

Diameter <1 Diameter 1-2 Diameter 3 - 4 Diameter 5 - 6 Diameter 7 - 8

Unalloved steel/structural steel fz(mm) 0.005-0.02 0.01-0.04 0.04-0.07 0.08-0.12 0.08-0.15
y ap(mm) 0.01-0.1 0.06-0.2 0.12-04 = 01506 @ 0.25-0.8
Normal tool steels/cast steel fz(mm) 0.005-0.02 0.01-0.04 = 0.04-0.07  0.08-0.12 = 0.08-0.15
ap(mm) 0.01-0.1 = 0.05-0.15 0.06-03 = 0.15-0.6  0.25-0.8
Tool steels and cast steel, difficultto  fz(mm) 0.005-0.02 0.01-0.04 0.04-0.07 @ 0.08-0.12 0.08-0.15
machine ap(mm) 0.005-0.08 0.05-0.15  0.08-0.3 0.1-0.4 0.15-0.6
High-temperature resistant and heat fz(mm)  0.005-0.02 0.01-0.04 = 0.040.07 = 0.08-0.12  0.08-0.15
resistant alloys ap(mm) 0.005-0.08 0.05-0.15 @ 0.08-0.3 0.1-0.4 0.15-0.6
Titanium allovs fz(mm) 0.005-0.02 0.01-0.04 0.04-0.07 0.08-0.12 0.08-0.15
y ap(mm) 0.005-0.08 0.05-0.15 0.08-0.3 0.1-0.4 0.15-0.6
Stainless steel

(all types) fz(mm) 0.005-0.02 0.01-0.04 = 0.04-0.07 0.08-0.12 = 0.08-0.15
P ap(mm) 0.005-0.08 005015 00803 0104 01506
) fz(mm) 0.005-0.02 0.01-0.04 0.04-0.07 0.08-0.12 0.08-0.15

Gray castiron
ap(mm) 0.005-0.08 0.06-0.2 0.12-04 = 01506 = 0.25-0.8
Spheroidal araphite cast iron fz(mm) 0.005-0.02 0.01-0.04 = 0.04-0.07 0.08-0.12 = 0.08-0.15
P grap ap(mm) 00101 00602 00602 01204 01506
Hardened cast metal fz(mm) 0.005-0.02 0.01-0.04 0.04-0.07 0.08-0.12  0.08-0.15
ap(mm) 0.01-0.1 0.06-02 = 01204 = 01505 @ 0.250.8
_ fz(mm) 0.01-0.03 = 0.02-0.08  0.04-0.1 = 0.06-0.15 = 0.08-0.2

Aluminum

ap(mm) 0.03-0.3 0.1-0.7 0.2-1.4 0.3-2.0 04-2.8
Cobper fz(mm) 0.01-0.03 = 0.02-0.08  0.04-0.1  0.06-0.15 = 0.08-0.2
PP ap(mm) 001015 01035 0207 0310 0413
Grahite fz(mm) 0.01-0.03 = 0.02-0.08  0.04-0.1 = 0.06-0.15 = 0.08-0.2
P ap(mm) 0.01-0.3 0.1-0.5 0.15-1.0 0.2-1.5 0.3-2.0
Plastics fz(mm) 0.01-0.03 = 0.02-0.08  0.04-0.1 = 0.06-0.15 = 0.08-0.2
ap(mm) 0.03-0.15 0.1-0.3 0.15-0.4 0.2-0.5 0.3-0.7
fz(mm) 0.005-0.015 0.01-0.03 = 0.04-0.07 0.08-0.12 = 0.08-0.12

up to 48 HRC
ap(mm) | 0.005-0.05 0.04-0.1 0.08-0.2 0.1-0.3 0.15-0.4
fz(mm) 0.005-0.015 0.01-0.03 = 0.04-0.07 0.08-0.12 = 0.08-0.12

up to 55 HRC
ap(mm) 0.005-0.05 0.04-0.1 0.08-0.2 0.1-0.3 0.15-04
fz(mm) 0.005-0.015 0.01-0.03 = 0.04-0.07 = 0.08-0.12 = 0.08-0.12

up to 65 HRC
ap(mm) 0.005-0.05 0.04-0.1 0.08-0.2 0.1-0.3 0.15-0.4

These values are guideline values only. Customer-specific circumstances like output, machine stability, tool overhang, etc. are not taken into consideration. In order to ensure optimal
use of our products in your production, please make an appointment with one of our applications engineers.
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Solid carbide spherical, bull end and toric end mills

Diameter 9-10 Diameter 11-12 Diameter 13- 14 Diameter 15- 16 Diameter 17 - 18 Diameter 19-20

fz(mm
Unalloyed steel/structural steel z{mm)
ap (mm)
f
Normal tool steels/cast steel z{mm)
ap (mm)
Tool steels and cast steel, difficultto  fz(mm)
machine ap (mm)

0.08-0.15 0.08-0.15
0.3-1.0  0.31.2
0.08-0.15 0.08-0.15
0.3-1.0 | 0.31.2
0.08-0.15 0.08-0.15
0.2-0.7  0.2-0.8

High-temperature resistant and heat  fz(mm)
resistant alloys ap (mm)
Titanium alloys fz(mm)

ap (mm)
fz(mm)

(all types) ap (mm)

0.08-0.15 0.08-0.15

02-0.7 0208
0.08-0.15 0.08-0.15
02-0.7 0208

Stainless steels
0.08-0.150.08-0.15
0.2-0.7  0.2-0.8

Gray cast iron fz(mm)
ap (mm)

' ; - fz(mm)
Spheroidal graphite castiron ap(mm)
Hardened cast metal fz(mm)
ap (mm)

0.08-0.15 0.08-0.15
0310 0312
0.08-0.15 0.08-0.15
0.3-1.0 | 0.3-1.2
0.08-0.15 0.08-0.15
0.3-1.0  0.3-1.2

Aluminum fz (mm)
ap (mm)
fz(mm)

Copper i

. fz(mm)

Graphite ap (mm)

Plastics il
ap (mm)

0.08-0.25 0.1-0.3

0.5-3.5 0542
0.08-0.25 0.1-0.3
0.5-1.7  0.5-2.0
0.08-0.25 0.1-0.3
0425 0430
0.08-0.25 0.1-0.3
04-1.0 04-1.2

up to 48 HRC fz(mm)
ap (mm)
up to 55 HRC fz(mm)
ap (mm)
up to 65 HRC fz(mm)
ap (mm)

0.08-0.12 0.08-0.15
02-0.5 0.2-0.6
0.08-0.12 0.08-0.15
02-0.5 0206
0.08-0.12 0.08-0.15
0.2-045 0.2-05

0.08-0.15 0.1-0.25 0.1-0.25 0.1-0.25
0314 0316 0318 0320
0.08-0.15 0.1-0.25 0.1-0.25 0.1-0.25
0314 0316 0318 0320
0.08-0.15 0.1-0.25 0.1-0.25 0.1-0.25
0210 0212 0213 0214
0.08-0.15 0.1-0.25 0.1-0.25 0.1-0.25
0210 0212 0213 0214
0.08-0.15 0.1-0.25 0.1-0.25 0.1-0.25
0210 0212 0213 0214
0.08-0.15 0.1-0.25 0.1-0.25 0.1-0.25
0210 0212 0213 0214
0.08-0.15 0.1-0.25 0.1-0.25 0.1-0.25
0314 0316 0318 0.3-2.0
0.08-0.15 0.1-0.25 0.1-0.25 0.1-0.25
0314 0316 0318 0320
0.08-0.15 0.1-0.25 0.1-0.25 0.1-0.25
0314 0316 0318 0.3-2.0
0103 0103 0103 0.1-0.25
0.5-5.0 0556 0565 0.57.0
0103 0103 0103 0.1-0.25
0524 0527 0530 0535
0103 0103 0103 0.1-0.25
0435 0440 0445 0450
0103 0103 0103 0.1-0.25
0413 0415 0417 0420
0.08-0.15 0.08-0.15 0.08-0.15 0.08-0.15
0207 0208 0208 0208
0.08-0.15 0.08-0.15 0.08-0.15 0.08-0.15
0207 0208 0208 0208
0.08-0.15 0.08-0.15 0.08-0.15 0.08-0.15
02-06 0206 0206 0206

These values are guideline values only. Customer-specific circumstances like output, machine stability, tool overhang, etc. are not taken into consideration. In order to ensure optimal
use of our products in your production, please make an appointment with one of our applications engineers.
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Feed per tooth/depths of cut for solid carbide cutters with multiple flutes
Feed per tooth (fz), Depth of cut (ap) up to 100% of the cutting edge length | 0258 /0259 / 0359

Side engagement (ae) in unhardened materials: up to 10% of the diameter
Side engagement (ae) in unhardened materials: up to 2% of the diameter

Diameter 2

Diameter3-4 Diameter5-6 Diameter7-8 Diameter9-10

Unalloyed steel/structural steel

Normal tool steels/cast steel

Tool steels and cast steel, difficult to
machine

fz(mm)
fz(mm)

fz(mm)

0.01-0.03
0.01-0.03
0.01-0.03

0.03-0.05
0.03-0.05
0.03-0.05

0.03-0.05
0.03-0.05
0.03-0.05

0.04-0.06
0.04-0.06
0.04-0.06

0.04-0.06
0.04-0.06
0.04-0.06

High-temperature resistant and heat ¢

resistant alloys
Titanium alloys

(all types)

z(mm)

fz(mm)

fz(mm)

0.01-0.03

0.01-0.03

0.03-0.05

0.03-0.05

Stainless steels

0.01-0.03

0.03-0.05

0.03-0.05

0.03-0.05

0.03-0.05

0.04-0.06

0.04-0.06

0.04-0.06

0.04-0.06
0.04-0.06

0.04-0.06

Gray castiron
Spheroidal graphite cast iron

Hardened cast metal

fz(mm)
fz(mm)

fz(mm)

0.01-0.03
0.01-0.03
0.01-0.03

0.03-0.05
0.03-0.05
0.03-0.05

0.03-0.05
0.03-0.05
0.03-0.05

0.04-0.06
0.04-0.06
0.04-0.06

0.04-0.06
0.04-0.06
0.04-0.06

up to 48 HRC
up to 55 HRC

up to 65 HRC

fz(mm)
fz(mm)

fz(mm)

0.01-0.02
0.01-0.02
0.01-0.02

0.01-0.03
0.01-0.03
0.01-0.03

0.02-0.04
0.02-0.04
0.02-0.04

0.02-0.04
0.02-0.04
0.02-0.04

0.03-0.05
0.03-0.05
0.03-0.05

These values are guideline values only. Customer-specific circumstances like output, machine stability, tool overhang, etc. are not taken into consideration. In order to ensure optimal
use of our products in your production, please make an appointment with one of our applications engineers.
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Feed per tooth/depth of cut

Diameter 11-12 Diameter 13- 14 Diameter 15-16 Diameter 17-18

Unalloyed steel/structural steel fz(mm)  0.05-0.07 0.05-0.07 0.05-0.07 0.06-0.08
Normal tool steels/cast steel fz(mm)  0.05-0.07 0.05-0.07 0.05-0.07 0.06-0.08
juolsteets andiastsiceliiinicu EroR Y b NI 1007 M I 510 Yo7 010510 07 INGI06 0108

machine

N
=
=

Hightemperature resistantand heat o\ ' 005007 | 005007 005007 | 0.060.08
resistant alloys

Titanium alloys fz(mm)  0.05-0.07 0.05-0.07 0.05-0.07 0.06-0.08
Stainless steels
(all types) fz(mm)  0.05-0.07 0.05-0.07 0.05-0.07 0.06-0.08
- Cation
Gray cast iron fz(mm)  0.05-0.07 0.05-0.07 0.05-0.07 0.06-0.08
Spheroidal graphite cast iron fz(mm)  0.05-0.07 0.05-0.07 0.05-0.07 0.06-0.08
Hardened cast metal fz(mm)  0.05-0.07 0.05-0.07 0.05-0.07 0.06-0.08
.~ Hadened materials
up to 48 HRC fz(mm)  0.03-0.05 0.04-0.06 0.04-0.06 0.04-0.06
up to 55 HRC fz(mm)  0.03-0.05 0.04-0.06 0.04-0.06 0.04-0.06
up to 65 HRC fz(mm)  0.03-0.05 0.04-0.06 0.04-0.06 0.04-0.06

These values are guideline values only. Customer-specific circumstances like output, machine stability, tool overhang, etc. are not taken into consideration. In order to ensure optimal
use of our products in your production, please make an appointment with one of our applications engineers.
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Material overview with comparison table

Tool steels, difficult to machine/cast steel,

difficult to machine

Unalloyed steel/structural steel

Normal tool steels/cast steel

M No.

1.0037
1.0044
1.0050
1.0070
1.0570
1.1141
1.1191
1.1730
1.7131
1.2067
1.2162
1.2307
1.2311
1.2312
1.2323
1.2341
1.2343
1.2344
1.2842
1.2080
1.2363
1.2369
1.2379
1.2567
1.2708

1.2713

DIN

St37-2
Std4-2
S$t50-2G
S$t70-2G
S$t52-3
Ck15
Ck45
C45W
16MnCr5
100Cré
21MnCr5
29CrMoV9

40CrMnMo7

40CrMn
MoS8-6

43CrMoV6-7
6CrMo15-5
X37CrMoV5-1
X40CrMoV5-1
90MnCrV8
X210Cr12

X100CrMoV5

81MoCr
V42-16

X153CrMoV12

30WCrv17-2

54NiCrMoS
6

55NiCrMoV6

European
standard

S235JR
S275JR
E295
E360
$355J2G3
C15E
CASE
C45u
16MnCr5
102Cr6
21MnCr5
29CrMoV9

35CrMo 8

5CrMo16
X37CrMoV5-1
X40CrMoV5-1
90MnCrV8

X210Cr12

X100CrMoV5

X153CrMoV12

X30WCrv53

55 NiCrMoV

7

France
AFNOR

E34-2
£28-2
A50-2
A70-2
E36-3
XC18
XC45
Y342/Y348
16 MC5

Y100C6

238CDV5
Z40CDV5
90MV 8
2200C12

2100CDV5

2160 CDV
12

Great Brit-

ain BS
37/23 HR
43/25 HR

4360

4360
50/35 HR
080M15
080 M 46
EN43B
527 M 17

BL3

BH 11
BH13
BO 2
BD3

BA?2

BD 2
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Japan
JIS

SN 400B
SN 400 B

$S490

SM490
A;B;C;YA;YB
$15C

545C

SuJ2

SKD 6

SKD 61

SKD 1

SKD 12

SKD10/
SKD11

SKD 4

(SKT4)

Italy
UNI

Fe 360 BFU
Fe 430 BFN
Fe 490

Fe 690

Fe 510/Fe52B
FN/Fe52 CFN

C16

C45

16MnCr5

35CrMo8KU

X37Cr
MoV51KU
X40CrMo

V511KU
90 MnCrV
8 KU

X205

Cr12kuU
X100CrMoV5
1KU
X155CrV
Mo121KU

Sweden
SS

1311
1412
1550/2172
1655
2132/2134
1370
1672
1672

217312511

X37CrMo
V5-1

2242

X210Cr12

2260

2310

Spain
U.N.E/L.LH.A

AE2358B
AE2758B
A490
A690
AE 355D
C15K
C4A5E
F114
F1516

100Cr6

F.5263

X210CrW12

X37Cr
MoV5-1
X40Cr
MoV5-1

F.5229
X210Cr12

X100CrMoV5

X153CrMoV12

F.520.5

USA
AISI/SAE

1015

1020

1024
101571017
1042 /1045

1045
5115/5117

L3

P20

P20+1

P4
H11
H13
02
D3
A2
613

D2

L6



difficulttomachine

Heat-resistant alloys

Titanium alloys

M No.

1.2738
1.2767
1.6358
1.3401
1.4865
2.4375
24610
2.4619
24631
2.4636
2.4648
2.4668

2.4856

3.7025
3.7124
3.7145
3.7165
3.7175
3.7184
3.7185

3.7225

DIN
40CrMnNi Mo8-
6-4
45NiCrMo16

XNiCo M018-9-5

X120Mn12

GX40NiCr Si38-
19
NiCu30Al (Monel
K-500)
NiMo16Cr16Ti
(Almenit 4610)
NiCr22Mo7Cu

(Coralloy 4619)
NiCr20TiAl
(Nimonic 80A)
NiCo15Cr15Mo

AlTi (Dux 4636)
EL-NiCr19Nb

(FoxNibas 70/20)
NiCr19NbMo
(Inconel 718)
NiCr22Mo9Nb
(Inconel 625)

Ti99.5 HB 30-200
Ti99.6 HB 30-170
Ti99.7 HB 30-150
Ti99.8 HB 30-120
TIAIGVAEL
TiAI5Sn2.5
Ti1
TiCu2
TiAl6SNn2 ZrdMo-

2Si
TiAl6V4
TiAl6V6Sn2
TiAl4Mo4Sn2
TiAl4Mo4Sn2

Ti 1 Pd

European
standard
40CrMnNi
Mo8-6-4
45NiCrMo16

GX40NiCr
Si38-19

Ni-P95-HAT
(AECMA)

NiCr19Fe19
Nb5Mo3
NiCr22M-

09Nb

France
AFNOR

2120M12

GX40NiCr
Si38-19

(NU30AT)

NC20TA

NC19FeNb

NC22FeDNb

T-ASE

T-A6V

Great Brit-
ain BS

BW10

3330C11/
331C40

NA18

NA45

(2HR201;
HR401,601)

HR4

NiCr19Fe19
Nb5Mo3

NA43/Na 21

TAT1
TA14/17
2TA1

2TA21-24

TA10-13/
TA28

TA45-51;
TAS7

TP1
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Japan
JIS

SKT 6

SCMnH 1

SCH 15

NCF80A

NCF718

NCF 625

Italy
UNI

40NiCrMo
V16KU

G-X120Mn12

GX4O0NiCr
§i38-19

NiCr19Fe19

Nb5Mo3
NiCr22M-

09Nb

Sweden
SS

2183

GX40NiCr
Si38-19

NiCr19Fe19
Nb5Mo3
NiCr22M-

09Nb

Spain

USA

U.N.E/I.LH.A AISI/SAE

F.8251

GX40NiCr
Si38-19

NiCr19Fe19
Nb5Mo3
NiCr22M-

09Nb

Monel K-500
Hastelloy C-4

Hastelloy G-3

Nimonic 80
A; HEV 5

Nimonic 115

Inconel 718
XEV-I

Inconel 625

AMS R56401
AMS 54520

AMS R50250

AMS R54620

AMS R56400

AMS 52250




Material overview with comparison table

Stainless steel

all types

Spheroidal graphite cast iron Gray cast iron

Hardened cast metal

M No.

1.2316
1.2367
1.3543
1.4059
1.4122
1.4301
1.4305
1.4340
1.4401
1.4462
1.4541
1.4551
1.4571
1.4712
1.4742
0.6010
0.6020
0.6030
0.6040
0.7040
0.7050
0.7060
0.7070

0.7080

GIS 35-

10

GIS 45-

06

GIS 55-

04

GIS 65-

02

DIN

X36CrMo17
X38CrMoV5-3
X102CrMo17

GX22CeNi17

GX-
35CrMo17

X5CrNi18-10

X12CrNiS18-8

GX-
40CrNi27-4
X5CrNiMo
17-12-2
X2CrNiMoN
22-5-3
X10CrNi-
Ti18-9
X10CrNi
189
X10CrNiMo
Ti18-10

X10CrSi6
X10CrAI18
GG10
GG20
GG30
GG40
GGG-40
GGG-50
GGG-60
GGG-70

GGG-80

EN-GJMB-
350-10
EN-
GJMB-450-6
EN-
GJMB-550-4
EN-

GJMB-650-2

European
standard

X38CrMo16
X38CrMoV5-3

X108CrMo17

X39CrMo17-1
X5CrNi18-10

X8CrNiS18-9

X5CrNiMo
17-12-2
X2CrNiMoN
22-5-3
X6CrNi-
Ti18-10
X5CrNiNb 20
10 KE
X6CrNiMo
Ti17-12-2

X10CrSi18
EN-GJL-100
EN-GJL-200
EN-GJL-300

EN-GJL-350

EN-
GJS-400-15
EN-
GJS-500-7
EN-
GJS-600-3
EN-GJS-700-
2U
E8N-
GJS-800-2

MN 35-10

MP 50-5

MP 60-3

France
AFNOR

£38(CD16-01
Z38CDV5-3

2100CD17

Z20CN
17.2M
238CD
16.1C

Z6CN18.09

Z8CNF18-09

Z7CND 17-
11-02
Z2CND 22-
06-03

Z6CNT18-10

Z6CNNb
20-10
26 CNDT
17-12

Z10CAS18
Ft10D
Ft20D
Ft30D
Ft35D

FGS 400-12

FGS 500-7

FGS 600-7

FGS 700-2

FGS 800-2

B 340/12
P 440/7
P 510/4

P570/3

Great Brit-
ain BS

X38CrMo16
X38CrMoV5-3
X108CrMo17
ANC?2
X39CrMo17-1
304515

303531

316533
318513

321531

320531

430515
GRADE100
GRADE200
GRADE300
GRADE350
SNG 420/12
SNG 500/7
SNG 600/3
SNG 700/2

SNG 800/2
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Japan
JIS

SUS 440C

SUS 304

SUS 303

SUS 316
SUS 329J3L
SUS 321
SUSY 374

SUS 316Ti

SUS 430
FC10
FC20
FC30
FC35

FCD 400

FCD 500

FCD 600

FCD 700

FCD 800

Italy
UNI

X38CrMo16
X38CrMoV5-3

X105CrMo17

X39CrMo17-1
X5CrNi1810

X10CrNiS18-9

GX35CrNi
28 05
X5CrNiMo
1712
X2CrNiMoN
22-5-3
X6CrNi-
Ti18-10

X6CrNiMo
Ti17-12

X8Cr17
G10
G20
G30
G35

GS 400/12
GS 500/7
GS 600/3
GS700/2
GS 800/2

0815
0852
08 54

0885

Sweden
SS

X38CrMoV5-3

X108CrMo17

X39CrMo17-1
2332

2346

2347
2377

2337

2350

0110-00
0120-00
0130-00
0135-00
0717-02
07 27-02
07 32-03

07 37-01

Spain

USA

U.N.E/ILH.A AISI/SAE

F.5267
X38CrMoV5-3

F.3425

X39CrMo17-1

F.3504

£310.C

F.3534

X2CrNiMoN
22-5-3

F.3523

F.3535

F3113

FG 10

FG 20

FG 30

FG 35

FGE 38-17

FGD 50-7

FGE 60-2

FGS70-2

32510

40010

50005

70003

440 C

304

303

316

$31803/
$32205

321

316Ti

430
N020B
No30B

No45B

60-40-18
65-45-12
80-55-06
100-70-03

120-90-02



Aluminum

Copper

Graphite

Plastics

M No.

3.0255
3.1325
3.2163
3.2315
3.2383
3.2581
3.3535
3.4345
3.5105
3.5812

DIN

AI99.5
AlCuMg1
G-AISi9Cu3
AIMgSi1
G-AISi10Mg
G-AISi12
AlMg3
AlZnMgCu0.5
GMgZn4 SE1Zr1
G-MgAI8Zn1
CuMn5F36
CuSi2MnF34
E-Cu57
CuZn15
CuZn30
CuZn37
CuZn36Pb3
G-CuZn34A12
G-CuSn5ZnPb
G-CuPb10Sn
CuCrZr
1S0-63
1SO-90
1S0-93
1SO-95
Ureol® 5211 A/B
Ureol® 5212 A/B
Ureol® 5213 A/B
Ureol® 5214 A/B
Ureol® 5215 A/B
Ureol® 5216 A/B
Ureol® 5217 A/B
Ureol® 5218 A/B
Ureol® 5219 A/B

European
standard

EN-AW-1050A
EN-AW-2017A
EN-AC-46200
EN-AW-6082

EN-AW-2017A
EN-AW-5754
EN-AW-7022

France  Great Brit-
AFNOR ain BS
A59050C |L31/L34/L36

LM 9

LM 6

AZ4GU/9051 L 86
G-Z4TR MAG 5
G-A9 MAG 1

CuZn15 CZ102
CuZn 30 CZ106
CuZn 37 CZ108
U-Z36N 3 HTB 1
U-E5Pb5Z5 G2
U-E10Pb10 LB 2
U-Cr0.8Zr  CC102

171

Japan
JIS

Italy
UNI

C2720

Sweden
SS

4253
4261

Spain  USA
UN.E/LHA  AISI/SAE

1000

A360.2
A413.2

7050
ZEAT
AZ 81

C23000
€ 26000
C27700

C 86200
€ 83600
C93700
€ 18200




Material overview with comparison table

M No DIN European  France Great Japan Italy Sweden  Spain USA
' standard  AFNOR  BritainBS  JIS UNI $S  UN.EJLHA AISI/SAE
1.2311 40CrMnMo7 35CrMo 8 35%’&""8
40CrMn-
12312 e
O | 12323 48CiMoV6-7
= X37CM
S 12343 X38CMoV5-1 X37CMoV-1 Z38COVS | BH 11 SKDO | ey IEU: X37CMoV5-1 F520.G | H11
= 12344 X40CMoVS1 XAOCMoV5-1| Z40CDVS — BH13 | SKD 6 X401C1”\ﬁ%\’5 2042 x4og_r;v|ov H13
1.2708 54NiCrMoS6
12842 90MnCiV8  90MnCV8  90Mv8  BO2 : 902"&’“ 90MnCIV8 = F.5229 02
12080 | X210Cr12 | X210Cr12 | 7200C12  BD3 SKD1 | X210Cr12 | X210Cr12 521 D3

1.2323 48CrMoV6-7
1.2344 X40CrMoV5-1/X40CrMoV5-1) Z40CDV5 BH13 SKD 61 X40CrMoV5-1) 2242 X40CrMoV5-1 H13

1.2363 X100CrMoV51 X100CrMoV5  Z100CDV5 BA2 SKD 12 | X100CrMoV5| 2260 X100CrMoV5 A2

81MoCrV
1.2369 1216 - - - - - - - 613
= X155CrV-
T | 1.2379 Mo12-1 X153CrMoV12 Z160CDV12 BD 2 SKD 11  X153CrMoV12 2310  X153CrMoV12 D2
LN
*E_ 1.2567 [30WCrV17-2 X30WCrV53 - - SKD 4

1.2708 |54NiCrMoS6

1.2713 |55NiCrMoV6 55NiCrMoV7| 55NCDV7 - SKT4 - - F.520.5 L6

40CrMnNi |+ 40CrMnNi |+ 40CrMnNi | 40CrMnNi | 40CrMnNi | 40CrMnNi | 40CrMnNi | 40CrMnNi | 40CrMnNi
Mo8-6-4 = Mo8-6-4 =~ Mo8-6-4 = Mo8-6-4 = Mo8-6-4 | Mo8-6-4 | Mo8-6-4 | Mo8-6-4  Mo8-6-4

1.2767 X45NiCrMo4 45NiCrMo1645NiCrMo16/45NiCrMo16|  SKT6  45NiCrMo16/45NiCrMo16/45NiCrMo16

1.2738

1.2842 | 90MnCrv8  90MnCrv8 90MnCrV8 BO 2 - 90MnCrV8 | 90MnCrv8 | 90MnCrV8 02
1.2080 | X210Cr12 | X210Cr12 | 7200C12 BD3 SKD 1 X210Cr12 | X210Cr12 | X210Cr12 D3

1.2363 | X100CrMoV5 | X100CrMoV5 - Z100CDV5 BA2 SKD 12  X100CrMoV5 2260  X100CrMoV5 A2

81MoCrV
1.2369 1216 - - - - - - - 613

1.2379 X153CrMoV12X153CrMoV12 Z160CDV12 BD 2 SKD 10 X153CrMoC12| 2310 X153CrMoC12 D2

up to 65 HRC

1.2767 |45NiCrMo16/45NiCrMo16/45NiCrMo1645NiCrMo16 SKT6  45NiCrMo16/45NiCrMo16/45NiCrMo16

1.2842 | 90MnCrv8  90MnCrv8 90MnCrV8 BO 2 - 90MnCrV8 | 90MnCrv8 | 90MnCrV8 02
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Hardness comparison table
Tensile strength, Vickers, Brinell and Rockwell hardness

Tensile strength Vickers hardness Brinell hardness

Rm N/mm2

255
270
285
305
320
335
350
370
385
400
415
430
450
465
480
495
510
530
545
560
575
595
610
625
640
660
675
690
705
720
740
755
770
785
800
820
835
850
865
880
900
915
930
950
965
995
1030
1060
1095

HV10

80

85

90

95

100
105
110
115
120
125
130
135
140
145
150
155
160
165
170
175
180
185
190
195
200
205
210
215
220
225
230
235
240
245
250
255
260
265
270
275
280
285
290
295
300
310
320
330
340

HB

76.0
80.7
85.5
90.2
95.0
99.8
105
109
114
119
124
128
133
138
143
147
152
156
162
166
171
176
181
185
190
195
199
204
209
214
219
223
228
233
238
242
247
252
257
261
266
271
276
280
285
295
304
314
323

Rockwell
hardness HRC

20.3
21.3
22.2
23.1
24.0
24.8
25.6
264
27.1
27.8
28.5
29.2
29.8
310
32.2
33.3
34.4

173

Tensile strength  Vickers hardness Brinell hardness

Rm N/mm2

1125
1155
1190
1220
1255
1290
1320
1350
1385
1420
1455
1485
1520
1555
1595
1630
1665
1700
1740
1775
1810
1845
1880
1920
1955
1995
2030
2070
2105
2145
2180

HV10

350
360
370
380
390
400
410
420
430
440
450
460
470
480
490
500
510
520
530
540
550
560
570
580
590
600
610
620
630
640
650
660
670
680
690
700
720
740
760
780
800
820
840
860
880
900
920
940

HB

333
342
352
361
37
380
390
399
409
418
428
437
447
456*
466*
475*
485*
494*
504*
513*
523*
532*
542*
551*
561*
570*
580*
589*
599*
608*
618*

Rockwell
hardness HRC

35.5
36.6
37.7
38.8
39.8
40.8
41.8
42.7
43.6
44.5
45.3
46.1
46.9
47.7
48.4
49.1
49.8
50.5
511
51.7
52.3
53.0
53.6
54.1
54.7
55.2
55.7
56.3
56.8
57.3
57.8
58.3
58.8
59.2
59.7
60.1
61.0
61.8
62.5
63.3
64.0
64.7
65.3
65.9
66.4
67.0
67.5
68.0



Coatings and cutting materials

Coating designation Color Vickers micro- Operating tempera-  Coating  Coating thick-

hardnessHV  ture in degrees type nessin pym
PVTi  TiAIN blue/gray 3600 up to 850° PVD 2t04
PVAT  TiAIN modified  metallic/golden 3600 up to 1000° PVD 2t04
pycc AN+ lubrica black 800 up to 850° PVD 2104
tion properties
PVCN  CrNi metallic/silver 1800 up to 700° PVD 2t03
PVAS iﬁfnc'a"zed alumi - ooht qray 2800 up to 700° PVD 2103
PVDiaN  Diamond coating ~ matte/gray 10000 up to 600° CVD 6to8
PVDiaG quoth SIENE glossy/gray 10000 up to 700° CVD 4106
coating
PVALSA  TiAIN blue/gray 3600 up to 950° PVD 2t04
PVTIH  TiAIN Multilayer | purple/brown 3600 up to 1100° PVD 4to5
PVST  ALTIN blue/gray 3300 up to 950° PVD 2t04
PVCS  CrN-mod spectral colors 2700 up to 700° PVD 1t01.5
VINB  ALTiN/Si-N blue 4000 up to 950° PVD Tt05
materials
PVTi Coated ultrafine grain types, for high-speed
MGC PVAT — machm.mg of steel, hardengd materials, stainless
vV VvV Vv ¥V Vv ¥V steel hightemperature-resistant steel and alloyed
PVCC aluminum, HSC
PVCN
KAC PVAS -— -— Coated fine grain types, for high-speed .machining
UKAC _ Yy v of cast metal, cast iron, aluminum, plastics, copper,
PVDiaN graphite, titanium and titanium alloys, HSC

PVDiaG

PVTH o ey e e ey ey -0dted ultrafine grain types, for high-speed
UMGC Yy sygyyyvy machining of steel, hardened materials, stainless

PVAT steel, high temperature-resistant steel and HSC
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Formulas and example calculations

Calculation of spindle revo-
lutions in [min-1]:*

V.- 1000
T Dc/eff

n=

Calculation of cutting speed
in [m/min]:*

_T[‘Dc/eff'n

Ve=""000

* Please note that on flat
contours, the effective tool di-
ameter must be used for the
calculation (see the surface
grade section).

Calculation of feed per tooth
in [mm/tooth]:

_H'Dc/eﬂ‘n

Ve=""7000

Calculation of feed per revo-
lution in [mm/r]:

fi= 7.z

Calculation of feed rate in
[mm/min]:

Vf=n-z-fz

Calculation of machining
time in [min]:

Calculation of required
machine power in [kW]:

Calculation of chip volume
in [cm3/min]:

O=ae-ap-Vf

1000

* Please note:

This formula is used to cal-
culate machine performance
when machining steel.

Definition of terms

a, Width of cutin (mm)
a, Depth of cutin(mm)
D. Cutter diameterin (mm)

Dy Effective tool diameter

f, Feed pertooth in (mm/tooth) Q

—_— —

>

=]

¢ Total milling length in (mm)
» Feed per revolution in (mm/r)
Spindle revolutions in (rpm)

(Required) machine powerin (kW)  z

Chip volume in (cm®/min)

T Machining time in (min)
V. Cutting speed in (m/min)
V; Feed rate in (mm/min)

Effective number of teeth

Formulas for calculating the effective tool diameter are available in the surface grade section (page 150).

Example calculation
Cutters:

Cutter diameter:

Effective number of teeth:
Depth of cut (ap):

Width of cut:

Material to be machined:
Selected cutting speed (Vc):

NVV 1192 85 0602

6mm

1.2343
100 m/min

(acc. to cutting parameter table)

Selected feed per tooth (fz):

(acc. to cutting parameter table)

0.1 mm
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Calculation of effective cutting edge diameter:

d,= 2V0,2 (6-0,2)=2,15mm

Calculation of speed:

n=-00-1.000 _ 14 805 U/min

m-2,15

Calculation of feed rate:

Vf=14.805-2-0,1=2.961T mm/min



Order fOrm Please fax to:

Your faxed ord
(P(I)el::efo)éiﬁrs(t),rth:wrfillout!) +49 5247 9361 '99

You are also always welcome to place an order with your
sales representative.

ltem number Article designation Order quantity Unit price Total price
Total

Billing address and delivery address: Delivery address, if different:

Company name Customer number Company name

Department Street Street

Contact person Zip code, City Zip code, City

Our General Terms and Conditions apply to this faxed order:
www.pokolm.de/de/geschaeftsbedingungen

176



Order/requeSt fOrm Please fax to:
VHM-/CBN- and PKD custom orders

Pese coy s thenflaut) +49 5247 9361-99

You are also always welcome to place an order with your
sales representative.

Inquiry no./ order no.: Date:
Company:

Street, zip code, city:

Department:

Administrator:

Telephone: Fax: Email:
Desired delivery date:

We will coordinate the base substrate and coating optimally to your material to be machined. Please mark specialized
requirements using the relevant boxes.

Solid carbide Coating
KAC CBN UMGC PVTi PVDiaN PVST
MGC PND PVAT PVDiaG PVCS
PVCC PVALSA VINB
Left-hand cutting PVCN PVTiH Other:
PVAS
Shank type DIN 6535 Material to be machined:
Form HA (straight) Other information:
Form HB (with side flat) No. of teeth Straight flute
Helical flute

Desired quantity:

Ball nose end mill Corner radius end mill Toric end mill High-feed cutter
Please enter the desired dimensions:
— D —— i
d d d d,
d; d; d; d;
l l l d;
- |2 - |2 — |2 = |1

r r d, l,

, - i

| i % _Nl ) B L@‘l i
= —

Back office: Sales representative:
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Cutting protocol milling

Company: Workshop no.: Date:
Street: DIN des.: Analysis:
City: C| S |{Mn| P | S | C | Ni Mo V| W

Administrator:

Type: n(s):

Tool

arbor: Ve CNC controller:

Cutting material Tool

Cutting data

Results

Test Current situation Test 1 Test 2 Test 3
Machining conditions
Manufacturer

Cutter type

Arbor

Overhang

Cooling (air/water)

Cutting material type
Manufacturer

Cutting material designation
Coating

V. [m/min]

Vi [mm/min]

n(s) [min]

D.[mm]

f,[mm/tooth]

a,[mm]

2, [mm]

T[min]

Number of runs

Tool life [min]

Tool life [m]

Chip volume [cm3/min]
Power consumption [kW]
Assessment* 12345678910123456789101234567891012345678910

Sketch / comment:

*1 = very poor | 5 = satisfactory | 10 = very good
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Quick finder

General tolerances for solid carbide tools

Tool type d1
FGT h8
CGT +0/-0.12
UGT / HGT e8
Spherical and bull end f8
Straight end e8

Theoretical usable length with solid carbide shanks*:
Shank diameter (DIN 6535) d; h,
DIN length of shank (DIN 6535) 1, * (2)

13

Shank diameter (DIN 6535) d, h,
DIN length of shank (DIN 6535) 12 e

Iz (DIN 6535)

d2 r

hs +/-0.005

hé

hé +0.02/-0.025/-0.035
hé f8

hé

2-5 6+8 10 12+14 16+18
28 36 40 45 48

20 25 32+36
50 56 60

*The usable length is determined from the total length I, (see catalog) of the solid carbide cutter/

L Leowness)  solid carbide rod minus the DIN shank length (1, according to DIN 6535) based on the table above.

Cutter dimensions according to DIN

d; = Cutting edge diameter d, = Shank diameter d; = Working depth diameter (throat) r= Radius

|, =Total length |, = Cutting edge length  |; = Working depth z = Number of teeth

Characteristics:

Toric tool @ Weldon surface

Note:

CAM files for all solid carbide end mills listed in the catalog are available in the Pokolm

product database at:

www.pokolm.de/de/vollhartmetallfraeser

179




ltem number index

[tem number

B2HA

B2HA-002-010-000-01
B2HA-003-015-000-01
B2HA-003-015-015-01
B2HA-004-020-000-01
B2HA-004-020-015-01
B2HA-004-020-030-01
B2HA-004-020-050-01
B2HA-005-025-000-01
B2HA-005-025-030-01
B2HA-005-025-050-01
B2HA-005-025-100-01
B2HA-006-030-000-01
B2HA-006-030-030-01
B2HA-006-030-050-01
B2HA-006-030-100-01
B2HA-008-040-000-01
B2HA-008-040-030-01
B2HA-008-040-050-01
B2HA-008-040-100-01
B2HA-010-050-000-01
B2HA-010-050-000-02
B2HA-010-050-050-01
B2HA-010-050-100-01
B2HA-010-050-150-01
B2HA-015-075-000-01
B2HA-015-075-000-02
B2HA-015-075-050-01
B2HA-015-075-100-01
B2HA-015-075-150-01
B2HA-015-075-200-01
B2HA-020-100-000-01
B2HA-020-100-000-02
B2HA-020-100-050-01
B2HA-020-100-100-01
B2HA-020-100-150-01
B2HA-020-100-200-01
B2HA-030-150-000-01
B2HA-030-150-000-02
B2HA-030-150-100-01
B2HA-030-150-150-01
B2HA-030-150-200-01
B2HA-030-150-250-01
B2HA-040-200-000-01
B2HA-040-200-000-02
B2HA-040-200-100-01
B2HA-040-200-150-01
B2HA-040-200-200-01
B2HA-040-200-250-01
B2HA-050-250-000-01

Page

58
58
57
58
57
57
57
58
57
57
57
58
57
57
57
58
57
57
57
58
58
57
57
57
58
58
57
57
57
57
58
58
57
57
57
57
58
58
57
57
58
58
58
58
58
58
58
58
58

[tem number

B2HA-050-250-000-02
B2HA-050-250-100-01
B2HA-050-250-150-01
B2HA-050-250-200-01
B2HA-050-250-250-01
B2HA-060-300-000-01
B2HA-060-300-000-02
B2HA-060-300-100-01
B2HA-060-300-150-01
B2HA-060-300-200-01
B2HA-060-300-250-01
B2HA-080-400-000-01
B2HA-080-400-000-02
B2HA-100-500-000-01
B2HA-100-500-000-02
B2HA-120-600-000-01
B2HA-120-600-000-02
B2NC

B2NC-020-100-100-01
B2NC-020-100-100-02
B2NC-030-150-100-01
B2NC-040-200-200-01
B2NC-060-300-200-01
B2NC-080-400-200-01
B2NC-100-500-300-01
B2NC-120-600-350-01
C2HA

C2HA-004-010-000-01
C2HA-004-010-015-01
C2HA-004-010-030-01
C2HA-004-010-050-01
C2HA-005-010-000-01
C2HA-005-010-015-01
C2HA-005-010-030-01
C2HA-005-010-050-01
C2HA-005-010-100-01
C2HA-006-010-000-01
C2HA-006-010-030-01
C2HA-006-010-050-01
C2HA-006-010-100-01
C2HA-008-010-000-01
C2HA-008-010-030-01
C2HA-008-010-050-01
C2HA-008-010-100-01
C2HA-008-010-150-01
C2HA-010-020-000-01
C2HA-010-020-000-02
C2HA-010-020-050-01
C2HA-010-020-100-01
C2HA-010-020-150-01
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58
58
58
58
58
58
58
58
58
58
58
59
59
59
59
59
59

118
118
118
118
118
118
118
118

62
61
61
61
62
61
61
61
61
62
61
61
61
62
61
61
61
61
63
63
61
61
61

Item number

C2HA-010-020-200-01
C2HA-015-020-000-01
C2HA-015-020-000-02
C2HA-015-020-050-01
C2HA-015-020-100-01
C2HA-015-020-150-01
C2HA-015-020-200-01
C2HA-020-020-000-01
C2HA-020-020-000-02
C2HA-020-020-050-01
C2HA-020-020-100-01
C2HA-020-020-150-01
C2HA-020-020-200-01
C2HA-020-020-250-01
C2HA-020-050-000-01
C2HA-020-050-000-02
C2HA-020-050-050-01
C2HA-020-050-100-01
C2HA-020-050-150-01
C2HA-020-050-200-01
C2HA-020-050-250-01
C2HA-030-020-000-01
C2HA-030-020-000-02
C2HA-030-020-100-01
C2HA-030-020-150-01
C2HA-030-020-200-01
C2HA-030-020-250-01
C2HA-030-050-000-01
C2HA-030-050-000-02
C2HA-030-050-100-01
C2HA-030-050-150-01
C2HA-030-050-200-01
C2HA-030-050-250-01
C2HA-040-020-000-01
C2HA-040-020-000-02
C2HA-040-020-100-01
C2HA-040-020-150-01
C2HA-040-020-200-01
C2HA-040-020-250-01
C2HA-040-050-000-01
C2HA-040-050-000-02
C2HA-040-050-100-01
C2HA-040-050-150-01
C2HA-040-050-200-01
C2HA-040-050-250-01
C2HA-050-020-000-01
C2HA-050-020-000-02
C2HA-050-020-100-01
C2HA-050-020-200-01
C2HA-050-050-000-01
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61
63
63
61
61
61
61
63
63
61
61
61
61
62
63
63
62
62
62
62
62
63
63
62
62
62
62
63
63
62
62
62
62
63
63
62
62
62
62
63
63
62
62
62
62
63
63
62
62
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Item number index

[tem number

C2HA-050-050-000-02
C2HA-050-050-100-01
C2HA-050-050-200-01
C2HA-060-020-000-01
C2HA-060-020-000-02
C2HA-060-020-100-01
C2HA-060-020-200-01
C2HA-060-050-000-01
C2HA-060-050-000-02
C2HA-060-050-100-01
C2HA-060-050-200-01
C2HA-060-100-000-01
C2HA-060-100-000-02
C2HA-080-050-000-01
C2HA-080-050-000-02
C2HA-080-100-000-01
C2HA-080-100-000-02
C2HA-100-100-000-01
C2HA-100-100-000-02
C2HA-100-150-000-01
C2HA-100-150-000-02
C2HA-120-100-000-01
C2HA-120-100-000-02
C2HA-120-200-000-01
C2HA-120-200-000-02
C2NC

C2NC-020-020-100-01
C2NC-030-020-100-01
C2NC-030-050-100-01
C2NC-040-020-200-01
C2NC-040-050-200-01
C2NC-060-020-200-01
C2NC-060-050-200-01
C2NC-060-100-200-01
C2NC-080-020-200-01
C2NC-080-050-200-01
C2NC-080-100-200-01
C2NC-100-020-300-01
C2NC-100-050-300-01
C2NC-100-100-300-01
C2NC-120-020-350-01
C2NC-120-050-350-01
C2NC-120-100-350-01
C4PX

C4PX-020-010-060-01
C4PX-020-010-060-02
C4PX-020-010-100-01
C4PX-020-010-100-02
C4PX-030-015-090-01
C4PX-030-015-090-02
C4PX-030-015-150-01
C4PX-030-015-150-02

Page
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62
62
63
63
62
62
63
63
62
62
63
63
63
63
63
63
63
63
63
63
63
64
64
64

116
116
116
116
116
116
116
116
116
116
116
116
116
116
116
116
116

142
142
142
142
142
142
142
142

Item number

C4PX-040-020-120-01
C4PX-040-020-200-01
C4PX-050-025-150-01
C4PX-050-025-200-01
C4PX-060-030-180-01
C4PX-060-030-240-01
C4PX-080-040-240-01
C4PX-080-040-320-01
C4PX-080-040-400-01
C4PX-100-050-300-01
C4PX-100-050-400-01
C4PX-100-050-500-01
C4PX-120-060-360-01
C4PX-120-060-480-01
C4PX-120-060-600-01
C4PX-160-080-480-01
C5WX
C5WX-040-050-120-01
C5WX-040-050-200-01
C5WX-040-100-120-01
C5WX-040-100-200-01
C5WX-050-050-150-01
C5WX-050-050-250-01
C5WX-050-100-150-01
C5WX-050-100-250-01
C5WX-060-050-180-01
C5WX-060-050-300-01
C5WX-060-100-180-01
C5WX-060-100-300-01
C5WX-080-050-240-01
C5WX-080-050-400-01
C5WX-080-100-240-01
C5WX-080-100-400-01
C5WX-100-100-300-01
C5WX-100-100-500-01
C5WX-100-200-300-01
C5WX-100-200-500-01
C5WX-120-100-360-01
C5WX-120-100-600-01
C5WX-120-200-360-01
C5WX-120-200-600-01
C6PX
C6PX-060-030-180-01
C6PX-060-030-240-01
C6PX-080-040-240-01
C6PX-080-040-320-01
C6PX-080-040-400-01
C6PX-100-050-300-01
C6PX-100-050-400-01
C6PX-100-050-500-01
C6PX-120-060-360-01
C6PX-120-060-480-01
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142
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142
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66
66
66
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143
143
143
143
143
143
143
143
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Item number

C6PX-120-060-600-01
C6PX-160-080-480-01
NVV 0108

NVV 0108 48 030
NVV 0108 48 040
NVV 0108 48 060
NVV 0108 48 080
NVV 0108 48 100
NVV 0108 48 120
NVW 0118

NVV 0118 48 040
NVV 0118 48 050
NVV 0118 48 060
NVV 0118 48 080
NVV 0118 48 100
NVV 011848 120
NV 0132

NVV 0132 56 030
NVV 0132 56 031
NVV 0132 56 040
NVV 0132 56 041
NVV 0132 56 050
NV 0132 56 051
NVV 0132 56 060
NV 0132 56 061
NVV 0132 56 080
NVV 0132 56 081
NVV 0132 56 100
NVV 0132 56 101
NVV 0132 56 120
NV 0132 56 121
NVV 0132 56 160
NVV 0132 56 161
NVV 0132 56 200
NVV 0132 56 201
NV 0134

NVV 0134 56 200
NVV 0162

NV 0162 56 020
NVV 0162 56 0206
NV 0162 56 021
NVV 0162 56 022
NV 0162 56 0221
NVV 0162 56 030
NV 0162 56 03005
NVV 0162 56 0301
NV 0162 56 031
NVV 0162 56 040
NVV 0162 56 04005
NVV 0162 56 041
NVV 0162 56 050
NVV 0162 56 051

Page
143
143

113
13
113
13
113
113

114
114
114
114
114
114

34
34
34
34
34
34
34
34
35
35
35
35
35
35
35
35
35
35
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25
25
25
25
25
25
25
25
25
25
25
25
25
25



Item number index

[tem number

NVV 0162 56 060
NVV 0162 56 061
NVV 0162 56 080
NVV 0162 56 081
NVV 0162 56 100
NVV 0162 56 101
NV 0163

NV 0163 57 060
NVV 0163 57 080
NV 0163 57 100
NV 0163 57 120
NV 0163 57 160
NV 0164

NVV 0164 56 030
NVV 0164 56 031
NVV 0164 56 040
NVV 0164 56 041
NVV 0164 56 050
NVV 0164 56 051
NVV 0164 56 052
NVV 0164 56 060
NVV 0164 56 061
NVV 0164 56 080
NVV 0164 56 081
NVV 0164 56 100
NVV 0164 56 101
NVV 0172

NV 0172 56 020
NV 0172 56 040
NVV 0172 56 060
NVV 0172 56 061
NVV 0172 56 080
NVV 0172 56 081
NVV 0172 56 100
NV 0172 56 101
NV 0172 56 103
NV 0172 56 121
NV 0172 56 123
NV 0172 56 124
NVV 0182

NVV 0182 56 060
NVV 0182 56 061
NVV 0182 56 080
NVV 0182 56 081
NVV 0182 56 100
NVV 0182 56 101
NVV 0182 56 103
NVV 0182 56 123
NVV 0182 56 124
NVV 0183

NVV 0183 57 060
NVV 0183 57 061
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27
27
27
27
27

32
32
32
32
32
32
32
32
32
32
32
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32

21
21
22
22
22
22
22
22
22
22
22
22

23
23
23
23
23
23
23
23
23

27
27

[tem number

NVV 0183 57 080
NVV 0183 57 081
NVV 0183 57 100
NVV 0183 57 101
NVV 0183 57 103
NVV 0183 57 120
NV 0183 57 123
NV 0183 57 124
NVV 0192

NVV 0192 850011
NVV 0192 850012
NVV 0192 85 0021
NVV 0192 85 0022
NVV 0192 85 0031
NVV 0192 85 0032
NVV 0192 850033
NVV 0192 8500411
NVV 0192 85 00412
NVV 0192 8500413
NVV 0192 8500511
NVV 0192 85 00512
NVV 0192 8500513
NVV 0192 8500514
NVV 0192 8500612
NVV 0192 8500613
NVV 0192 8500614
NVV 0192 8500811
NVV 0192 8500812
NVV 0192 8500813
NVV 0192 8500814
NVV 0192 8501021
NVV 0192 8501022
NVV 0192 8501023
NVV 0192 8501024
NVV 0192 8501521
NVV 0192 8501522
NVV 0192 8501523
NVV 0192 8501524
NVV 0192 85 02021
NVV 0192 85 02022
NVV 0192 85 02023
NVV 0192 85 02024
NVV 0192 85 02025
NVV 0192 85 02026
NVV 0192 85 02027
NVV 0192 85 02051
NVV 0192 85 02052
NVV 0192 8502053
NVV 0192 85 02054
NVV 0192 85 02055
NVV 0192 85 02056
NVV 0192 85 02057
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Item number

NVV 0192 85 03021
NVV 0192 85 03022
NVV 0192 8503023
NVV 0192 85 03024
NVV 0192 85 03025
NVV 0192 8503026
NVV 0192 8503051
NVV 0192 8503052
NVV 0192 8503053
NVV 0192 85 03054
NVV 0192 8503055
NVV 0192 85 03056
NVV 0192 85 04021
NVV 0192 85 04022
NVV 0192 85 04023
NVV 0192 85 04024
NVV 0192 85 04025
NVV 0192 85 04026
NVV 0192 85 04051
NVV 0192 85 04052
NVV 0192 85 04053
NVV 0192 85 04054
NVV 0192 85 04055
NVV 0192 85 04056
NVV 0192 85 05021
NVV 0192 8505023
NVV 0192 8505025
NVV 0192 85 05026
NVV 0192 85 05051
NVV 0192 8505053
NVV 0192 8505055
NVV 0192 85 05056
NVV 0192 85 06021
NVV 0192 85 06023
NVV 0192 85 06025
NVV 0192 85 06026
NVV 0192 85 06051
NVV 0192 85 06053
NVV 0192 85 06055
NVV 0192 85 06056
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Item number index

[tem number

NVV 0222

NVV 0222 56 0041
NVV 0222 56 0051
NVV 0222 56 0061
NVV 0222 56 0081
NVV 0222 56 0101
NVV 0222 56 0151
NVV 0222 56 0152
NVV 0222 56 020

NVV 0222 56 022

NVV 0222 56 025

NVV 0222 56 0251
NVV 0222 56 030

NVV 0222 56 031

NVV 0222 56 040

NVV 0222 56 041

NVV 0222 56 050

NVV 0222 56 060

NVV 0222 56 080

NVV 0222 56 100

NVV 0222 56 120

NVV 0222 56 160

NVV 0222 56 200

NVV 0224

NVV 0224 56 015

NVV 0224 56 021

NVV 0224 56 022

NVV 0224 56 030

NVV 0224 56 031

NVV 0224 56 040

NVV 0224 56 050

NVV 0224 56 060

NVV 0224 56 080

NVV 0224 56 100

NVV 0224 56 120
NVV 0224 56 160
NVV 0224 56 200
NVV 0258

NVV 0258 56 061

NVV 0258 56 101

NVV 0258 56 121

NVV 0258 81 061

NVV 0258 81 081

NVV 0258 81101

NVV 0258 81121
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34
34
34
34
34
34
34
34
34
34
34
34
34
34
34
34
34
34
35
35
35
35

37
37
37
37
37
37
37
37
37
37
37
37
37

50
50
50
81
81
81
81

Item number

NVV 0259

NVV 0259 56 040
NVV 0259 56 050
NVV 0259 56 060
NVV 0259 56 080
NVV 0259 56 100
NVV 0259 56 120
NVV 0259 56 160
NVV 0259 56 200
NVV 0274

NVV 0274 5506015
NVV 0274 55 08020
NVV 0274 5510020
NVV 0274 5512030
NWV 0275

NVV 0275 59 060
NVV 0275 59 080
NVV 0275 59 100
NVV 027559 101
NVV 0275 59 120
NVV 0275 59 160
NVV 0280

NVV 0280 56 060
NVV 0280 56 080
NVV 0280 56 100
NVV 0280 56 120
NVV 0280 56 160
NVV 0280 56 200
NVV 0290

NVV 0290 56 061
NVV 0290 56 061-1
NVV 0290 56 081
NVV 0290 56 081-1
NVV 0290 56 101
NVV 0290 56 101-1
NVV 0290 56 121
NVV 0290 56 121-1
NVV 0290 56 161
NVV 0290 56 161-1
NVV 0290 56 201
NVV 0290 56 201-1
NVV 0294

NVV 0294 56 060
NVV 0294 56 080
NVV 0294 56 100
NVV 0294 56 120
NVV 0294 56 160
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138
138
138
138

35
55
35
35
35
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49
49
49
49
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120
120
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120
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120
121
121
121
121

120
120
120
120
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Item number

NVV 0322

NVV 0322 56 020
NVV 0322 56 030
NVV 0322 56 040
NVV 0322 56 050
NVV 0322 56 060
NVV 0322 56 080
NVV 0322 56 100
NVV 0322 56 120
NVV 0322 56 160
NVV 0322 56 200
NV 0324

NVV 0324 56 020
NVV 0324 56 030

NVV 0324 56 040
NVV 0324 56 050
NVV 0324 56 060
NVV 0324 56 080
NVV 0324 56 100
NVV 0324 56 120
NVV 0324 56 160
NVV 0324 56 200
NVV 0332

NVV 0332 56 00501
NVV 0332 56 01001
NVV 0332 56 01002
NVV 0332 56 01502
NVV 0332 56 020
NVV 0332 56 02002
NVV 0332 56 02003
NVV 0332 56 030
NVV 0332 56 03002
NVV 0332 56 03003
NVV 0332 56 031
NVV 0332 56 0311
NVV 0332 56 040
NVV 0332 56 04002
NVV 0332 56 040021
NVV 0332 56 0401
NVV 0332 56 041
NVV 0332 56 0411
NVV 0332 56 050
NVV 0332 56 05002
NVV 0332 56 051
NVV 0332 56 060
NVV 0332 56 06003
NVV 0332 56 061
NVV 0332 56 062
NVV 0332 56 080
NVV 0332 56 081
NVV 0332 56 082
NVV 0332 56 083
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Item number index

[tem number

NVV 0332 56 100
NVV 0332 56 101
NVV 0332 56 102
NVV 0332 56 103
NVV 0332 56 120
NVV 0332 56 1206
NVV 0332 56 121
NVV 0332 56 122
NVV 0332 56 123
NV 0334

NVV 0334 56 020
NVV 0334 56 02002
NVV 0334 56 030
NVV 0334 56 03002
NVV 0334 56 03003
NVV 0334 56 03005
NVV 0334 56 031
NVV 0334 56 040
NVV 0334 56 04002
NVV 0334 56 041
NVV 0334 56 050
NVV 0334 56 05002
NVV 0334 56 051
NVV 0334 56 060
NVV 0334 56 06002
NVV 0334 56 06003
NVV 0334 56 061
NVV 0334 56 062
NVV 0334 56 080
NVV 0334 56 081
NVV 0334 56 082
NVV 0334 56 083
NVV 0334 56 100
NVV 0334 56 101
NVV 0334 56 102
NVV 0334 56 103
NVV 0334 56 120
NVV 0334 56 121
NVV 0334 56 122
NVV 0334 56 123
NVV 0334 56 163
NVV 0350

NVV 0350 56 060
NVV 0350 56 080
NVV 0350 56 100
NVV 0350 56 120
NVV 0350 56 160
NVV 0350 56 200
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29
30
30
30
30
30

128
128
128
128
128
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[tem number

NVV 0359

NVV 0359 56 040
NVV 0359 56 050
NVV 0359 56 060
NVV 0359 56 080
NVV 0359 56 100
NVV 0359 56 120
NVV 0359 56 140
NVV 0359 56 160
NVV 0359 56 200
NVV 0360

NVV 0360 56 060
NVV 0360 56 080
NVV 0360 56 100
NVV 0360 56 120
NVV 0360 56 160
NVV 0360 56 200
NVV 0362

NVV 0362 56 020
NVV 0362 56 030
NVV 0362 56 031
NVV 0362 56 040
NVV 0362 56 041
NVV 0362 56 050
NVV 0362 56 051
NVV 0362 56 060
NVV 0362 56 061
NV 0362 56 0611
NVV 0362 56 062
NVV 0362 56 080
NVV 0362 56 081
NVV 0362 56 082
NVV 0362 56 083
NVV 0362 56 100
NVV 0362 56 101
NVV 0362 56 102
NVV 0362 56 103
NVV 0362 56 120
NVV 0362 56 121
NVV 0362 56 122
NVV 0362 56 123
NVV 0364

NVV 0364 56 020
NVV 0364 56 030
NVV 0364 56 031
NVV 0364 56 040
NVV 0364 56 041
NVV 0364 56 050
NVV 0364 56 051
NVV 0364 56 060
NVV 0364 56 061
NVV 0364 56 062
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Item number

NVV 0364 56 080
NVV 0364 56 081
NVV 0364 56 082
NVV 0364 56 083
NVV 0364 56 100
NVV 0364 56 101
NVV 0364 56 102
NVV 0364 56 103
NVV 0364 56 120
NVV 0364 56 121
NVV 0364 56 122
NVV 0364 56 123
NVV 0370

NVV 0370 56 020
NVV 0370 56 025
NVV 0370 56 030
NVV 0370 56 035
NVV 0370 56 040
NVV 0370 56 045
NVV 0370 56 050
NVV 0370 56 060
NVV 0370 56 070
NVV 0370 56 080
NVV 0370 56 090
NVV 0370 56 100
NVV 0370 56 120
NVV 0370 56 160
NVV 0370 56 200
NV 0373

NVV 0373 55023
NVV 0373 55032
NVV 0373 55 042
NVV 0373 55052
NVV 0373 55 062
NVV 0373 55 082
NVV 0373 55 102
NVV 0373 55122
NVV 0373 55 162
NVV 0374

NVV 0374 55 032
NVV 0374 55 042
NVV 0374 55052
NVV 0374 55 062
NVV 0374 55 0622
NVV 0374 55 082
NVV 0374 55 0822
NVV 0374 55102
NVV 0374 551022
NVV 0374 55122
NVV 0374 551222
NVV 0374 55 162
NVV 0374 551622
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Item number index

[tem number

NVV 0380

NVV 0380 56 030
NVV 0380 56 040
NVV 0380 56 050
NVV 0380 56 060
NVV 0380 56 080
NVV 0380 56 100
NVV 0380 56 120
NVV 0380 56 160
NVV 0380 56 200
NVV 0384

NVV 0384 56 060
NVV 0384 56 061
NVV 0384 56 080
NVV 0384 56 081
NVV 0384 56 100
NVV 0384 56 101
NVV 0384 56 120
NVV 0384 56 121
NVV 0384 56 160
NVV 0384 56 161
NVV 0384 56 200
NVV 0384 56 201
NVV 0384 81 060
NVV 0384 81061
NVV 0384 81 080
NVV 0384 81 081
NVV 0384 81 100
NVV 0384 81101
NVV 0384 81 120
NVV 0384 81121
NVV 0384 81 160
NVV 0384 81161
NVV 0384 81 200
NVV 0384 81201
NVV 0390

NVV 0390 56 061
NVV 0390 56 061-1
NVV 0390 56 081
NVV 0390 56 081-1
NVV 0390 56 101
NVV 0390 56 101-1
NVV 0390 56 121
NVV 0390 56 121-1
NVV 0390 56 161
NVV 0390 56 161-1
NVV 0390 56 201
NVV 0390 56 201-1
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123
123
123
123
123
123
123
123
123
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Item number

NVV 0394

NVV 0394 45 06005
NVV 0394 45 06010
NVV 0394 45 08005
NVV 0394 4508010
NVV 0394 45 10005
NVV 0394 4510010
NVV 0394 4512010
NVV 0394 4512020
NVV 0394 4516010
NVV 0394 4516020
NVV 0394 56 06005
NVV 0394 56 06010
NVV 0394 56 08005
NVV 0394 56 08010
NVV 0394 56 10005
NVV 0394 56 10010
NVV 0394 56 12010
NVV 0401

NVV 040140010
NVV 0401 40 020
NVV 040140 030
NVV 0401 40 040
NVV 040140 050
NVV 0401 40 060
NVV 040140 080
NVV 040140 100
NVV 040140 120
NVV 0411

NVV 041140010
NVV 041140015
NVV 041140020
NVV 041140030
NVV 0411 40 040
NVV 041140 050
NVV 041140 060
NVV 041140 080
NVV 0412

NVV 041247010
NVV 0412 470102
NVV 0412 47 0103
NV 0412 47015
NVV 0412 470152
NVV 0412 470153
NVV 0412 47 020
NVV 0412 47 021
NVV 0412 47 0212
NVV 0412 470214
NVV 0412 47 030
NVV 0412 47 0302
NVV 0412 47 0304
NVV 0412 47 0305
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1
91
91
91
91
91

93
93
93
93
93
93
93
93

95
96
96
95
96
96
95
95
96
96
95
96
96
96

Item number

NVV 0412 47 040

NVV 0412 47 0404
NVV 0412 47 0405
NVV 0412 47 0406
NVV 0412 47 041

NVV 0412 47 050

NVV 0412 47 0505
NVV 0412 47 060

NVV 0412 47 0604
NVV 0412 47 0605
NVV 0412 47 0606
NVV 0412 47 080

NVV 0412 47 0804
NVV 0412 47 0805
NVV 0412 47 0807
NVV 0412 47 100

NVV 0412 47 1006
NVV 0412 47 1008
NVV 0412 47 120

NVV 0412 47 1205
NVV 0412 47 1207
NVV 0412 47 1208
NVV 0412 47 160

NVV 0412 47 1605
NVV 0412 47 1606
NVV 0412 47 1607
NVV 0412 47 1608
NVV 0412 47 200

NVV 0412 47 2006
NVV 0412 47 2008
NVV 0422

NVV 0422 47 030

NVV 0422 47 031

NVV 0422 47 040

NVV 0422 47 041

NVV 0422 47 042

NVV 0422 47 050

NVV 0422 47 060

NVV 0422 47 080

NVV 0422 47 100

NVV 0422 47 101

NVV 0422 47120

NVV 0422 47 121

NVV 0422 47 161

NVV 0422 47 201

NVV 0423

NVV 0423 40 0201
NVV 0423 40 040

NVV 0423 40 060

NVV 0423 40 080

NVV 0423 40 100

NVV 042340120

NVV 0423 40 160
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Item number index

[tem number

NVV 0432

NVV 0432 47 020
NVV 0432 47 0201
NVV 0432 47 02011
NVV 0432 47 021
NVV 0432 47 030
NVV 0432 47 0301
NVV 0432 4703011
NVV 0432 47 031
NVV 0432 47 040
NVV 0432 47 0401
NVV 0432 47 04011
NVV 0432 47 041
NVV 0432 47 050
NVV 0432 47 0501
NVV 0432 47 060
NVV 0432 47 0601
NVV 0432 47 0612
NVV 0432 47 0613
NVV 0432 47 080
NVV 0432 47 0805
NVV 0432 47 081
NVV 0432 47 100
NVV 0432 47 101
NVV 0432 471011
NV 0432471014
NVV 0432 471016
NVV 0432 47120
NVV 0432 47 1201
NVV 0432 47 1206
NVV 0432 47 1208
NVV 0432 47 160
NVV 0432 47 1615
NVV 0432 47 1619
NVV 0432 47 200
NVV 0432 47 2009
NVV 0442

NVV 0442 47 004
NVV 0442 47 006
NVV 0442 47 008
NVV 0442 47 010
NVV 0442 47 015
NVV 0442 47020
NVV 0442 47030
NVV 0442 47 040
NVV 0442 47 050
NVV 0442 47 060
NVV 0442 47 080
NVV 0442 47 100
NVV 0442 47120
NVV 0442 49 0082
NVV 0442 49 01011
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[tem number

NVV 0442 49 0152
NVV 0442 49 0154
NVV 0442 49 0201
NVV 0442 49 0301
NVV 0442 49 0401
NVV 0442 49 0501
NVV 0442 49 0601
NVV 0452

NVV 0452 48 0050
NVV 0452 48 0051
NVV 0452 48 0052
NVV 0452 48 01000
NVV 0452 48 010005
NVV 0452 48 010010
NVV 0452 48 010015
NVV 0452 48 010020
NVV 0452 48 010025
NVV 0452 48 01010
NVV 0452 48 01011
NVV 0452 48 0102
NVV 0452 48 01020
NVV 0452 48 015010
NVV 0452 48 015020
NVV 0452 48 015025
NVV 0452 48 0151
NVV 0452 48 0152
NVV 0452 48 01520
NVV 0452 48 01521
NVV 0452 48 0200
NVV 0452 48 02005
NVV 0452 48 0201
NVV 0452 48 02010
NVV 0452 48 02015
NVV 0452 48 0202
NVV 0452 48 02020
NVV 0452 48 0203
NVV 0452 48 02030
NVV 0452 48 0204
NVV 0452 48 0205
NVV 0452 48 021
NVV 0452 48 0214
NVV 0452 48 0301
NVV 0452 48 03010
NVV 0452 48 03015
NVV 0452 48 03020
NVV 0452 48 03025
NVV 0452 48 03030
NVV 0452 48 04010
NVV 0452 48 04020
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Item number

NVV 0453

NVV 0453 48 0300
NVV 0453 48 0302
NVV 0453 48 0303
NVV 0453 48 0304
NVV 0453 48 0305
NVV 0453 48 031
NVV 0453 48 0400
NVV 0453 48 04001
NVV 0453 48 0402
NVV 0453 48 04020
NVV 0453 48 04021
NVV 0453 48 0403
NVV 0453 48 04031
NVV 0453 48 0404
NVV 0453 48 04041
NVV 0453 48 0405
NVV 0453 48 04051
NVV 0453 48 0406
NVV 0453 48 04061
NVV 0453 48 050
NVV 0453 48 0502
NVV 0453 48 0503
NVV 0453 48 0504
NVV 0453 48 051
NVV 0453 48 060
NVV 0453 48 0600
NVV 0453 48 06001
NVV 0453 48 0603
NVV 0453 48 06030
NVV 0453 48 06031
NVV 0453 48 0604
NVV 0453 48 06041
NVV 0453 48 0605
NVV 0453 48 06051
NVV 0453 48 0606
NVV 0453 48 06061
NVV 0453 48 0607
NVV 0453 48 06071
NVV 0453 48 0608
NVV 0453 48 06081
NVV 0453 48 067
NVV 0453 48 0800
NVV 0453 48 08001
NVV 0453 48 0801
NVV 0453 48 08011
NVV 0453 48 0810
NVV 0453 48 08101
NVV 0453 48 0820
NVV 0453 48 08201
NVV 0453 48 083
NVV 0453 48 1000
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Item number index

[tem number

NVV 0453 48 1001
NVV 0453 48 1002
NVV 0453 48 1009
NVV 0453481010
NVV 0453 48 1011
NVV 0453 48 102
NVV 0453 48 1021
NVV 0453 48 1200
NVV 0453 48 1201
NVV 0453 48 1202
NVV 0453 48 1209
NVV 0453 48 12091
NVV 0453 48 1210
NVV 0453 48 1211
NVV 0453 48 1220
NVV 0453 48 1221
NVV 0453 48 160
NVV 0453 48 1610
NVV 0454

NVV 0454 48 04052
NVV 0454 48 08015
NVV 0454 48 10021
NVV 0462

NVV 0462 43 010
NVV 0462 43 011
NVV 0462 43 015
NVV 0462 43 0151
NVV 0462 43 020
NVV 0462 43 02005
NVV 0462 43 021
NVV 0462 43 02105
NVV 0462 43 030
NVV 0462 43 03005
NVV 0462 43 031
NVV 0462 43 03105
NVV 0462 43 040
NVV 0462 43 04005
NVV 0462 43 041
NVV 0462 43 04105
NVV 0462 43 050
NVV 0462 43 05005
NVV 0462 43 051
NVV 0462 43 05105
NVV 0462 43 060
NVV 0462 43 06005
NVV 0462 43 06010
NVV 0462 43 061
NVV 0462 43 06105
NVV 0462 43 06110
NVV 0462 43 080
NVV 0462 43 0801
NVV 0462 43 0802
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Item number

NVV 0462 43 081
NVV 0462 43 0811
NVV 0462 43 0812
NVV 0462 43 100
NVV 0462 43 1002
NVV 0462 43 101
NVV 0462 43 120
NVV 0462 43 1203
NVV 0462 43 121
NVV 0462 431213
NVV 0462 43 160
NVV 0462 43 161
NVV 0462 43 200
NVV 0462 43 201
NVV 0474

NVV 0474 55 041
NVV 0474 55 061
NVV 0474 550611
NVV 0474 55 081
NVV 0474 550811
NVV 0474 55101
NVV 0474 551011
NVV 0474 55121
NVV 0474 551211
NVV 0474 55162
NVV 0474 551621
NVV 0482

NVV 0482 40 061
NVV 0482 40 081
NVV 0482 40 082
NVV 0482 40 101
NVV 0482 40 102
NVV 0482 40 121
NVV 0482 40 122
NVV 0484

NVV 0484 45 060
NVV 0484 45 061
NVV 0484 45 080
NVV 0484 45 081
NVV 0484 45 100
NVV 0484 45101
NVV 0484 45 120
NVV 0484 45121
NVV 0484 45 160
NVV 0484 45161
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Item number

NVV 0504

NVV 0504 56 030
NVV 0504 56 040
NVV 0504 56 050
NVV 0504 56 060
NVV 0504 56 080
NVV 0504 56 100
NVV 0504 56 120
NVV 0504 56 160
NVV 0504 56 200
NVV 0504 56 250
NW 0514

NVV 0514 56 030
NVV 0514 56 040
NVV 0514 56 050
NVV 0514 56 060
NVV 0514 56 080
NVV 0514 56 100
NVV 0514 56 120
NVV 0514 56 160
NVV 0514 56 200
NVV 0514 56 250
NVV 0722

NVV 0722 81 001
NVV 0722 81002
NVV 0722 81003
NVV 0722 81004
NVV 0722 81 005
NVV 0722 81006
NVV 0722 81008
NVV 0722 81010
NVV 0722 810101
NVV 0722 81015
NVV 0722 810151
NVV 0722 81 02002
NVV 0722 8102005
NVV 0722 81 02102
NVV 0722 8102105
NVV 0722 81 03002
NVV 0722 8103005
NVV 0722 8103102
NVV 0722 8103105
NVV 0722 81 04002
NVV 0722 81 04005
NVV 0722 81 04102
NVV 0722 8104105
NVV 0722 81 05002
NVV 0722 81 05005
NVV 0722 81 05102
NVV 0722 8105105
NVV 0722 81 06002
NVV 0722 81 06005
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NVV 0722 81 06010
NVV 0722 81 06102
NVV 0722 8106105
NVV 0722 8106110
NVV 0722 81 08005
NVV 0722 8108010
NVV 0722 8108105
NVV 0722 8108110
NVV 0722 8110010
NVV 0722 8110015
NVV 0722 8110110
NVV 0722 8110115
NVV 0722 8112010
NVV 0722 8112020
NVV 0722 8112110
NVV 0722 8112120
NVV 0722 85001

NVV 0722 85 002

NVV 0722 85003

NVV 0722 85 004

NVV 0722 85 005

NVV 0722 85 006

NVV 0722 85008

NVV 0722 85010

NVV 0722 850101

NV 0722 85015

NVV 0722 850151

NVV 0722 85 02002
NVV 0722 85 02005
NVV 0722 8502102
NVV 0722 8502105
NVV 0722 85 03002
NVV 0722 85 03005
NVV 0722 85 03102
NVV 0722 8503105
NVV 0722 85 04002
NVV 0722 85 04005
NVV 0722 85 04102
NVV 0722 85 04105
NVV 0722 85 05002
NVV 0722 85 05005
NVV 0722 8505102
NVV 0722 8505105
NVV 0722 85 06002
NVV 0722 85 06005
NVV 0722 8506010
NVV 0722 8506102
NVV 0722 8506105
NVV 0722 8506110
NVV 0722 85 08005
NVV 0722 8508010
NVV 0722 8508105
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NVV 0722 8508110
NVV 0722 8510010
NVV 0722 8510015
NVV 0722 8510110
NVV 0722 8510115
NVV 0722 8512010
NVV 0722 8512020
NVV 0722 8512110
NVV 0722 8512120
NW 1118

NVV 1118 48 040
NVV 1118 48 050
NVV 1118 48 060
NVV 1118 48 080
NVV 1118 48 100
NVV 1118 48 120
NVV 1118 48 160
NV 1132

NVV 1132 56 060
NVV 1132 56 100
NVV 1132 56 120
NVV 1134

NVV 1134 46 160
NVV 1142

NVV 1142 56 002
NVV 1142 56 003
NVV 1142 56 004
NVV 1142 56 005
NVV 1142 56 006
NVV 1142 56 008
NV 1142 56 010
NVV 1142 56 012
NVV 1142 56 015
NVV 1142 56 020
NWV 1162

NVV 1162 56 0041
NV 1162 56 010
NVV 1162 56 0101
NV 1162 56 015
NVV 1162 56 020
NVV 1162 56 021
NVV 1162 56 025
NVV 1162 56 030
NVV 1162 56 031
NV 1162 56 040
NVV 1162 56 0401
NVV 1162 56 041
NVV 1162 56 050
NVV 1162 56 051
NV 1162 56 060
NVV 1162 56 061
NVV 1162 56 080
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Item number

NVV 1162 56 081

NVV 1162 56 100

NV 1162 56 101

NV 1162 56 121

NV 1164

NV 1164 56 030

NVV 1164 56 031

NVV 1164 56 040

NVV 1164 56 041

NVV 1164 56 050

NVV 1164 56 051

NVV 1164 56 060

NVV 1164 56 061

NVV 1164 56 080

NVV 1164 56 081

NVV 1164 56 100

NVV 1164 56 101

NV 1192

NVV 1192 850011
NVV 1192 85 0012
NVV 1192 85 0021
NVV 1192 85 0022
NVV 1192 85 0031
NVV 1192 85 0032
NVV 1192 850033
NVV 1192 85 0041
NVV 1192 85 0042
NVV 1192 850043
NVV 1192 85 0051
NVV 1192 85 0052
NVV 1192 850053
NVV 1192 85 0061
NVV 1192 85 0062
NVV 1192 85 0063
NVV 1192 85 0081
NVV 1192 85 0082
NVV 1192 85 0083
NVV 1192 85 0084
NVV 1192 850101
NVV 1192 850102
NVV 1192 850103
NVV 1192 850104
NVV 1192 850105
NVV 1192 850151
NVV 1192 850152
NV 1192 850153
NVV 1192 850154
NVV 1192 850155
NVV 1192 850156
NVV 1192 85 0201
NVV 1192 85 0202
NVV 1192 85 0203
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Item number index
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NVV 1192 85 0204
NVV 1192 85 0205
NVV 1192 85 0206
NVV 1192 85 0302
NVV 1192 850303
NVV 1192 850304
NVV 1192 850305
NVV 1192 85 0306
NVV 1192 85 0307
NVV 1192 85 0402
NVV 1192 85 0403
NVV 1192 85 0404
NVV 1192 85 0405
NVV 1192 85 0406
NVV 1192 85 0407
NVV 1192 85 0502
NVV 1192 85 0503
NVV 1192 85 0504
NVV 1192 85 0505
NVV 1192 85 0506
NVV 1192 85 0507
NVV 1192 85 0602
NVV 1192 85 0603
NVV 1192 85 0604
NVV 1192 85 0605
NVV 1192 85 0606
NVV 1192 85 0607
NVV 1222

NVV 1222 56 0041
NVV 1222 56 0051
NVV 1222 56 0061
NVV 1222 56 0081
NVV 1222 56 0101
NVV 1222 56 011

NVV 1222 56 0121
NVV 1222 56 0141
NVV 1222 56 0151
NVV 1222 56 0152
NVV 1222 56 0161
NVV 1222 56 0181
NVV 1222 56 0201
NVV 1222 56 021

NVV 1222 56 025

NVV 1222 56 0252
NVV 1222 56 030

NVV 1222 56 03071
NVV 1222 56 040

NVV 1222 56 0401
NVV 1222 56 050

NVV 1222 56 060

NVV 1222 56 070

NVV 1222 56 080
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NVV 1222 56 090
NVV 1222 56 100
NVV 1222 56 120
NVV 1222 56 140
NVV 1222 56 160
NVV 1222 56 180
NVV 1222 56 200
NVV 1224

NVV 1224 56 020
NVV 1224 56 030
NVV 1224 56 0301
NVV 1224 56 040
NVV 1224 56 050
NVV 1224 56 060
NVV 1224 56 0601
NVV 1224 56 080
NVV 1224 56 100
NVV 1224 56 1001
NVV 1224 56 120
NVV 1224 56 1201
NVV 1224 56 160
NVV 1224 56 200
NVV 1232

NVV 1232 56 010
NV 1232 56 015
NVV 1232 56 020
NVV 1232 56 025
NVV 1232 56 030
NVV 1232 56 040
NVV 1232 56 050
NVV 1232 56 055
NVV 1232 56 060
NVV 1232 56 070
NVV 1232 56 080
NVV 1232 56 100
NVV 1232 56 120
NVV 1232 56 160
NVV 1232 56 200
NVV 1312

NVV 1312 59 011
NV 1312 59 016
NVV 1312 59 021
NVV 1312 59 031
NVV 1312 59 041
NVV 1312 59 051
NVV 1312 59 061
NVV 1312 59 081
NVV 1312 59 101
NVV 1312 59 121
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NW 1313

NV 1313 59 011
NW 131359016
NVV 1313 59 021
NV 1313 59 031
NVV 1313 59 041
NV 1313 59 051
NV 1313 59 061
NVV 1313 59 081
NV 1313 59 101
NV 1313 59 121
NWV 1322

NVV 1322 56 020
NVV 1322 56 030
NVV 1322 56 040
NVV 1322 56 050
NVV 1322 56 060
NVV 1322 56 080
NVV 1322 56 100
NVV 1322 56 120
NVV 1322 56 160
NVV 1324

NVV 1324 56 020
NVV 1324 56 030
NVV 1324 56 040
NVV 1324 56 050
NVV 1324 56 060
NVV 1324 56 061
NVV 1324 56 080
NVV 1324 56 100
NVV 1324 56 120
NVV 1324 56 160
NVV 1324 56 200
NWV 1412

NV 141247010
NVV 1412 47 015
NVV 1412 47 020
NVV 1412 47 021
NVV 1412 47 030
NVV 1412 47 040
NVV 1412 47 050
NVV 1412 47 060
NVV 1412 47 080
NVV 1412 47 100
NV 141247120
NV 1412 47 160
NVV 1412 47 200

Page

53
53
53
53
53
53
53
53
53
53

13
13
13
13
13
13
13
13
13

17
17
17
17
17
17
17
17
17
17
17

84
84
84
84
84
85
85
85
85
85
85
85
85



Item number index

[tem number

NVV 1422

NVV 1422 47 020
NVV 1422 47 030
NVV 1422 47 031
NVV 1422 47 040
NVV 1422 47 041
NVV 1422 47 0501
NVV 1422 47 0511
NVV 1422 47 060
NVV 1422 47 061
NVV 1422 47 080
NVV 1422 47 081
NVV 1422 47 100
NVV 1422 47 101
NVV 1422 47120
NVV 1422 47 121
NVV 1422 47 160
NVV 1422 47 161
NVV 1422 47 201
NVV 1432

NVV 1432 47 0101
NVV 1432 47 0102
NVV 1432 47 0103
NVV 1432 47 0104
NVV 1432 470105
NVV 1432 47 0106
NVV 1432 470152
NV 1432 470153
NVV 1432 47 0154
NVV 1432 47 0155
NVV 1432 47 0156
NVV 1432 47 0212
NVV 1432 470213
NVV 1432 470214
NVV 1432 47 02141
NVV 1432 47 0215
NVV 1432 47 02151
NVV 1432 47 0253
NVV 1432 47 0254
NVV 1432 47 02551
NVV 1432 47 0302
NVV 1432 47 0304
NVV 1432 47 0305
NVV 1432 47 0306
NVV 1432 47 0402
NVV 1432 47 0404
NVV 1432 47 0405
NVV 1432 47 0406
NVV 1432 47 0604
NVV 1432 47 0605
NVV 1432 47 0606
NVV 1432 47 0607
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NVV 1432 47 0608
NVV 1432 47 08051
NVV 1432 47 0807
NVV 1432 47 0808
NVV 1432 47 1006
NVV 1432 47 1007
NVV 1432 471008
NVV 1432 47 1009
NVV 1432 47 1206
NVV 1432 471207
NVV 1432 471208
NVV 1432 47 1209
NVV 1432 47 1609
NVV 1432 47 2009
NVV 1452

NVV 1452 48 0050
NVV 1452 48 00510
NVV 1452 48 0052
NVV 1452 48 010
NVV 1452 48 01000
NVV 1452 48 0101
NVV 1452 48 0102
NVV 1452 48 0103
NVV 1452 48 01510
NVV 1452 48 0152
NVV 1452 48 0153
NVV 1452 48 0200
NVV 1452 48 0201
NVV 1452 48 0202
NVV 1452 48 0203
NVV 1452 48 0204
NVV 1452 48 0205
NVV 1452 48 0301
NVV 1452 48 0302
NVV 1452 48 0303
NVV 1452 48 0304
NVV 1452 48 0305
NVV 1452 48 0306
NVV 1452 48 0402
NVV 1452 48 0403
NVV 1452 48 0404
NVV 1452 48 0405
NVV 1452 48 0406
NVV 1452 48 0502
NVV 1452 48 0503
NVV 1452 48 0504
NVV 1452 48 0601
NVV 1452 48 0603
NVV 1452 48 0604
NVV 1452 48 0605
NVV 1452 48 0606
NVV 1452 48 0607
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NVV 1452 48 0608
NVV 1452 48 0800
NVV 1452 48 0801
NVV 1452 48 0802
NVV 1452 48 081

NVV 1452 48 082

NVV 1452 48 1009
NVV 1452 48 1010
NVV 1452 48 1209
NVV 1452 48 1210
NVV 1452 48 1220
NVV 1453

NVV 1453 48 1009
NVV 145348 1010
NVV 1453 48 1020
NVV 1453 48 1209
NVV 1453 48 1210
NVV 1453 48 1220
NVV 1453 48 1610
NVV 1453 48 162

NVV 1453 48 2000
NVV 1453 48 2010
NVV 1462

NVV 1462 43 004

NVV 1462 43 010

NV 1462 43 015

NVV 1462 43 020

NVV 1462 43 025

NVV 1462 43 030

NVV 1462 43 040

NVV 1462 43 050

NVV 1462 43 060

NVV 1462 43 080

NVV 1462 43 090

NVV 1462 43 100

NVV 1462 43 120

NVV 1462 43 160

NVV 1462 49 0031
NVV 1462 49 0041
NVV 1462 49 0051
NVV 1462 49 0061
NVV 1462 49 0081
NVV 1462 49 011

NVV 1462 49 0151
NVV 1462 49 021

NVV 1462 49 031

NVV 1462 49 0411
NVV 1462 49 0511
NVV 1462 49 0611
NVV 1462 49 0614
NVV 1462 49 0811
NVV 1462 49 1001
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Item number index

[tem number

NVV 1472

NVV 1472 43 061

NVV 1472 43161

NVV 1472 43 201

NVV 1524

NVV 1524 81 061

NVV 1524 81 081

NVV 1524 81101

NVV 1524 81121

NVV 1524 81161

NVV 1524 81 200

NVV 1722

NVV 1722 81 001

NVV 1722 81 002

NVV 1722 81 003

NVV 1722 81004

NVV 1722 81 005

NVV 1722 81 006

NVV 1722 81008

NV 1722 81010

NVV 1722 81015

NVV 1722 81 0151
NVV 1722 81020

NVV 1722 81 0201
NVV 1722 81 0301
NVV 1722 81 0401
NVV 1722 81050

NVV 1722 81 0501
NVV 1722 81 060

NVV 1722 81 0601
NVV 1722 81 080

NVV 1722 81 0801
NVV 1722 81 100

NVV 1722 81 1001
NVV 1722 81120

NVV 1722 81 1201
NVV 1722 81 160

NVV 1722 81 1601
NVV 1722 85001

NVV 1722 85 002

NVV 1722 85003

NVV 1722 85 004

NVV 1722 85005

NVV 1722 85 006
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NVV 1722 85 008

NVV 1722 85010

NVV 1722 850101
NVV 1722 85015

NVV 1722 850151
NVV 1722 85 020

NVV 1722 85 0201
NVV 1722 85 030

NVV 1722 85 0301
NVV 1722 85 040

NVV 1722 85 0401
NVV 1722 85 050

NVV 1722 85 0501
NVV 1722 85 060

NVV 1722 85 0601
NVV 1722 85 080

NVV 1722 85 0801
NVV 1722 85 100

NVV 1722 85 1001
NVV 1722 85 120

NVV 1722 85 1201
NVV 1722 85 160

NVV 1722 85 1601
SV 0253

SW 025345030

SW 0253 45 040

SW 0253 45050

SW 0253 45 060

SW 025345080

SW 025345100

SW 025345120

SW 025345160

SVV 0452

SV 0452 48 00403
SV 0452 48 00404
SV 0452 48 00503
SV 0452 48 00504
SV 0452 48 00603
SV 0452 48 00604
SV 0452 48 00803
SV 0452 48 00804
SW 0452 48 0152

SW 0452 4801521
SV 0452 48 0154

SV 0452 48 0202
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SVV 0453

SV 045348 06073
SW 04534810102
SVW 1410

SW 1410 56 020
SW 1410 56 030
SW 1410 56 040
SW 1410 56 060
SW 1410 56 080
SW 1410 56 081
SW1410 56 100
SW1410 56 120
SVV 1420

SV 1420 56 060
SW 1420 56 061
SV 1420 56 082
SW 1420 56 100
SW 142056 120
SVV 1452

SV 1452 48 00403
SVV 1452 48 00404
SV 1452 48 00503
SV 1452 48 00504
SV 1452 48 00603
SV 1452 48 00604
SV 1452 48 00803
SV 1452 48 00804
SW 145248010112
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We are here for you!

If you have questions or need individual
advice, our technical support team will be

happy to assist you. @ Service Hotline: +49 5247 9361-0

For further information, request our other catalogues:
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