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International advanced manufacturer
of high quality metal cutting tools

i Own Engineering and
T Support Center

We calculate the influence of proposed
solutions on the economical efficiency and
adjust the processing program (if necessary)

Operability

We promptly send a standard tool from
stock or produce the customized tools as
fast as possible

Certified Products
<\

The quality of produced tool is confirmed
by compliance with the international
standard ISO 9001-2015

p
lo;xd" Value-for-money Factor

Flexible discount system for regular
customers and the quality of the tool at
the level of global producers

ﬂ]’ Constant Development

650+ companies have become our customers.
Our portfolio is constantly updated

= Microbor




Microbor does not only produce the tools, but also guarantees their effective appliance,
thanks to the comprehensive engineering service. Our target is to increase the machining
efficiency by increasing the speed of metal processing and reducing the production cost.

1500 M > 2000 @ COUNTRIES
production area items in stock sales geography
worldwide ,
f
[
12 YEARS 1500 M 75 EMPLOYEES /
r
; on the market and more area for the 10 engineers for
than 20+ years of R&D development of carbide the [
tools production site implementation f

Microbor production is fit with modern equipment. We apply our own know-how at every
stage of production.
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THREADING END MILLS GROOVING & TOOL HOLDERS &
INSERTS PARTING TOOLS ACCESSORIES \




Our Products

& micrabor & microbor & microbor

CUTTIN

& micribor & nicrobor (& miErohor

CARBIDE GROOVING &
PARTING TOOLS

wd Tool Holders

We constantly work on expanding our portfolio and improving service level.
More information on our new solutions on the website: microbor.com/en

Download the Microbor mobile app "Cutting Modes" >

Cutting Modes
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Cylindrical shank
DIN 6535-HA
Weldon shank
DIN 6535-HB
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microbop

Series and application Working part Total Teeth
. diameter length number
G Multi-purpose
application
Stainless steels and
M e T g End surface shape Shank type
F | Flat C | Cylindrical
N | Non-ferrous alloys i
R | Radius W | Weldon
H  Tempered steels
C | Bevelled
E = With reduced shank
VHM Hard alloy TIAIN | Coating TiAIN
Knife edge TIA Coating TiAISiXN
9 SIXN 9

Without coating

Teeth number

Workpiece material hardness

External coolant supply

Internal coolant supply

Fixed spiral flute angle

Alternate spiral flute
angle

Speciality

R

Angular radius
Angle

Extended
cutting edge




End mills

. . o BlemEicy e Teci Helix Workpiece material
eries ape age  range ge number angle -
M s
Gl {—— 08 4-20 90 7=2 30° o ° 0
G5 {—— 09 4-20 90 7=2 35° o ° 0
G2 {—— 0 42 || z=2 30 . ° 0
G6 {—— no o420 | z=2 3 o o o
G20 I N 12 4-20 R Z=2 30° ° ® O
= 45° ) o xa0
& 7—77@ 23 | 4-20 45 Z=4 | 36°/38° . o)
o { e ™ 30 420 (%] z=4 307 . ° 0
G12 {f—f—‘ 31 420 z=2 30° o ° O
® . Recommended O - Occasional use




End mills

Series Shape Page Di(r:;:egteer Edge r:jrig]er oHneglxe Workpiece material
:
M1 Hﬂ 55 | 4-16 L‘f Z=4 | 40°/42° .
M13 {ﬂ 55 4-16 Q Z=4 48° °
M31 {Z@ 56 4-16 Z=4 30° °
N92 {ﬂ 63 4-20 i Z=2 45° o
N93 w 64 | 4-20 E z=3 45° o
N94 {m 65 4-20 E Z=4 45° o
N95 ﬂ ———— 66 4-20 z=2 30 o
H501  ft-——-—- s 70 4-16 E Z=4-6 45°
H503 ﬂm 72 2-20 E Z=4-6 45°
H508 Hm 73 6-16 E z=6-16  30°
Gs  f— % 82 6-12 6_0" Z=4 0° ° o}
s % 82 4-20 90 Z=4 0° ® O
| e ——— % 83 6-12 ﬁ Z=4 o ® 0
G43 | f-—————- %ﬁ 84 | 6-20 E Z=4 0° ° o
® . Recommended O - Occasional use
7 fiop




Multi-purpose end mills

Series G1

- EE0EEE @
ey
L LL,

Item No. ‘ D1, mm ‘ ap, mm L1, mm D2, mm ‘ Z ‘
GIF04050-2C04 4 n 50 4 2
GI1F04057-2C04 4 1Ll 57 4 2
GIF04075-2C04 4 n 75 4 2
GIF04075-2C04L 4 30 75 4 2
GIF06057-2C06 6 13 57 6 2
G1F06050-2C06 6 16 50 6 2
G1F06075-2C06 6 30 75 6 2
G1F08063-2C08 8 19 63 8 2

GI1F080100-2C08 8 40 100 8 2
G1F100100-2C10 10 22 100 10 2
G1F10072-2C10 10 22 72 10 2
GI1F10075-2C10 10 25 75 10 2
G1F12073-2C12 12 12 73 12 2
G1F12083-2C12 12 26 83 12 2
G1F12075-2C12 12 30 75 12 2
G1F120100-2C12 12 45 100 12 2
G1F16092-2C16 16 32 92 16 2
G1F160100-2C16 16 36 100 16 2
G1F200104-2C20 20 38 104 20 2

Cutting conditions P. 33

L
I
Order example: GIF04050-2C04 “II[:I‘I]I]“III 8
A



Multi-purpose end mills

Series G5

oo = W D= EE @
R
L LL,

‘ Item No. ‘ D1, mm ‘ ap, mm L1, mm D2, mm ‘ Z ‘
G5F04050-2C04 4 n 50 4 2
G5F04057-2C04 4 1l 57 4 2
G5F04075-2C04 4 n 75 4 2
G5F04075-2C04L 4 30 75 4 2
G5F06057-2C06 6 13 57 6 2
G5F06050-2C06 6 16 50 6 2
G5F06075-2C06 6 30 75 6 2
G5F08063-2C08 8 19 63 8 2
G5F080100-2C08 8 40 100 8 2
G5F100100-2C10 10 22 100 10 2
G5F10072-2C10 10 22 72 10 2
G5F10075-2C10 10 25 75 10 2

G5F12073-2C12 12 12 73 12 2
G5F12083-2C12 12 26 83 12 2
G5F12075-2C12 12 30 75 12 2
G5F120100-2C12 12 45 100 12 2
G5F14083-2C14 14 30 83 14 2
G5F16092-2C16 16 32 92 16 2
G5F160100-2C16 16 36 100 16 2
G5F200104-2C20 20 38 104 20 2

Cutter conditions P. 37

u
e g
9 "lj Order example: G5F04050-2C04
A



Multi-purpose end mills

Series G2

P o) () () (@) () ) ()
D B e
L LL, C

‘ Item No. ‘ D1, mm ‘ ap, mm ‘ L1, mm D2, mm ‘ z ‘ Cx45° ‘
G2F04050-2C04 4 n 50 4 2 0,13
G2F04057-2C04 4 1l 57 4 2 0,13
G2F04075-2C04 4 n 75 4 2 0,13
G2F04075-2C04L 4 30 75 4 2 0,13
G2F06057-2C06 6 13 57 6 2 0,2
G2F06050-2C06 6 16 50 6 2 0,2
G2F06075-2C06 6 30 75 6 2 0,2
G2F08063-2C08 8 19 63 8 2 0,2
G2F080100-2C08 8 40 100 8 2 0,2
G2F100100-2C10 10 22 100 10 2 0,25
G2F10072-2C10 10 22 72 10 2 0,25
G2F10075-2C10 10 25 75 10 2 0,25

G2F12073-2C12 12 12 73 12 2 0,3
G2F12083-2C12 12 26 83 12 2 0,3
G2F12075-2C12 12 30 75 12 2 0,3
G2F120100-2C12 12 45 100 12 2 0,3
G2F16092-2C16 16 32 92 16 2 0.4
G2F160100-2C16 16 36 100 16 2 0,4
G2F200104-2C20 20 38 104 20 2 0,5

Cutting conditions P. 33

u
I
Order example: G2F04050-2C04 m I [: I'I I] I] “III 10
A



Multi-purpose end mills

Series G6

[ T A e s 3 7
D B e
L LL, C

‘ Item No. ‘ D1, mm ‘ ap, mm ‘ L1, mm D2, mm ‘ z ‘ Cx45° ‘
G6F04050-2C04 4 1l 50 4 2 0,13
G6F04057-2C04 4 1l 57 4 2 0,13
G6F04075-2C04 4 n 75 4 2 0,13
G6F04075-2C04L 4 30 75 4 2 0,13
G6F06057-2C06 6 13 57 6 2 0,2
G6F06050-2C06 6 16 50 6 2 0,2
G6F06075-2C06 6 30 75 6 2 0,2
G6F08063-2C08 8 19 63 8 2 0,2
G6F080100-2C08 8 40 100 8 2 0,2
G6F100100-2C10 10 22 100 10 2 0,25
G6F10072-2C10 10 22 72 10 2 0,25
G6F10075-2C10 10 25 75 10 2 0,25
G6F100100-2C10L 10 50 100 10 2 0,25
G6F12073-2C12 12 12 73 12 2 0,3
G6F12083-2C12 12 26 83 12 2 0,3

G6F12075-2C12 12 30 75 12 2 0,3
G6F120100-2C12 12 45 100 12 2 0,3
G6F14083-2C14 14 30 83 14 2 0,3
G6F16092-2C16 16 32 92 16 2 04
G6F160100-2C16 16 36 100 16 2 0,4
G6F200104-2C20 20 38 104 20 2 0,5

Cutting conditions P. 37

u
I
n "I I [: I'I “ I] “III Order example: G6F04050-2C04
A



Multi-purpose end mills

Series G20

B o AP EEETE@E
ey 0
Ly ap R

‘ Item No. ‘ D1, mm ‘ ap, mm ‘ L1, mm D2, mm ‘ z ‘ R ‘
G20F04050-2C04R03 4 n 50 4 2 0,3
G20F04050-2C04R05 4 n 50 4 2 0,5
G20F04050-2C04R1 4 n 50 4 2 1
G20F04057-2C04R03 4 n 57 4 2 0,3
G20F04057-2C04R05 4 n 57 4 2 0,5
G20F04057-2C04R1 4 n 57 4 2 1
G20F04075-2C04R03 4 n 75 4 2 0,3
G20F04075-2C04R05 4 n 75 4 2 0,5
G20F04075-2C04R1 4 n 75 4 2 1
G20F04075-2C04RIL 4 30 75 4 2 1
G20F06057-2C06R05 ) 13 57 [¢) 2 0,5
G20F06057-2C06R1 6 13 57 6 2 1
G20F06057-2C06R15 6 13 57 6 2 15
G20F06057-2C06R2 6 13 57 6 2
G20F06050-2C06R05 6 16 50 6 2 0,5
G20F06050-2C06R1 6 16 50 6 2 1
G20F06050-2C06R15 6 16 50 [¢) 2 15
G20F06050-2C06R2 6 16 50 6 2 2
G20F06075-2C06R05 6 30 75 [¢) 2 0,5
G20F06075-2C06R1 6 30 75 6 2 1
G20F06075-2C06R1.5 <) 30 75 [¢) 2 15
G20F06075-2C06R2 6 30 75 6 2
G20F08063-2C08R0OS5 8 19 63 8 2 0,5
G20F08063-2C08R1 8 19 63 8 2 1
G20F08063-2C0O8R15 8 19 63 8 2 15
G20F08063-2C8R2 8 19 63 8 2 2
G20F080100-2C08R05 8 40 100 8 2 0,5
G20F080100-2C08R1 8 40 100 8 2 1
G20F080100-2C08R15 8 40 100 8 2 15
Continued in the next page Cutting conditions P. 45

u
s g
Order example: G20F04050-2C04R03 "lj 12
A



Multi-purpose end mills

Series G20

oo AP EOETE@E
ey =0
Ly ap R

Item No. D1, mm ap, mm L1, mm D2, mm z R
G20F080100-2C08R2 8 40 100 8 2 2
G20F100100-2C10R05 10 22 100 10 2 0,5

G20F100100-2C10R1 10 22 100 10 2 1
G20F100100-2C10R15 10 22 100 10 2 15
G20F100100-2C10R2 10 22 100 10 2 2
G20F100100-2C10R3 10 22 100 10 2 &
G20F10072-2C10R05 10 22 72 10 2 0,5
G20F10072-2C10R1 10 22 72 10 2 1
G20F10072-2C10R15 10 22 72 10 2 15
G20F10072-2C10R2 10 22 72 10 2 2
G20F10072-2C10R3 10 22 72 10 2 3
G20F10075-2C10R0S 10 25 75 10 2 0,5
G20F10075-2C10R1 10 25 75 10 2 1
G20F10075-2C10R15 10 25 75 10 2 15
G20F10075-2C10R2 10 25 75 10 2 2
G20F10075-2C10R3 10 25 75 10 2 &
G20F12073-2C12R05 12 12 73 12 2 0,5
G20F12073-2C12R1 12 12 73 12 2 1
G20F12073-2C12R15 12 12 73 12 2 15
G20F12073-2C12R2 12 12 73 12 2 2
G20F12073-2C12R3 12 12 73 12 2 3
G20F12083-2C12R05 12 26 83 12 2 0,5
G20F12083-2C12R1 12 26 83 12 2 1
G20F12083-2C12R15 12 26 83 12 2 15
G20F12083-2C12R2 12 26 83 12 2 2
G20F12083-2C12R3 12 26 83 12 2 i3
G20F12075-2C12R05 12 30 75 12 2 0,5
G20F12075-2C12R1 12 30 75 12 2 1
G20F12075-2C12R15 12 30 75 12 2 15
‘ Continued in the next page Cutting conditions P. 45

|
I
13 "ll Order example: G20F080100-2C08R2
A



Multi-purpose end mills

Series G20

(7] I e A v [ [
D e
L LL, R

‘ Item No. ‘ D1, mm ‘ ap, mm ‘ L1, mm D2, mm ‘ z ‘ R ‘
G20F12075-2C12R2 12 30 75 12 2
G20F12075-2C12R3 12 30 75 12 2 )

G20F120100-2C12R05 12 45 100 12 2 0,5
G20F120100-2C12R1 12 45 100 12 2 1
G20F120100-2C12R15 12 45 100 12 2 15
G20F120100-2C12R2 12 45 100 12 2 2
G20F120100-2C12R25 12 45 100 12 2 2,5
G20F16092-2C16R05 16 32 92 16 2 0,5
G20F16092-2C16R1 16 32 92 16 2 1
G20F16092-2C16R15 16 32 92 16 2 15
G20F16092-2C16R2 16 32 92 16 2 2
G20F16092-2C16R3 16 32 92 16 2 )
G20F160100-2C16R05 16 36 100 16 2 0,5
G20F160100-2C16R1 16 36 100 16 2 1
G20F160100-2C16R15 16 36 100 16 2 15
G20F160100-2C16R2 16 36 100 16 2 2
G20F160100-2C16R3 16 36 100 16 2 3
G20F200104-2C20R1 20 38 104 20 2 1
G20F200104-2C20R2 20 38 104 20 2 2
G20F200104-2C20R3 20 38 104 20 2 i3]

Cutting conditions P. 45

u
I
Order example: G20F12075-2C12R2 "lj 14
A



Multi-purpose end mills

Series G21

oo AP EEETE@E
ey =0
Ly ap R

‘ Item No. ‘ D1, mm ‘ ap, mm ‘ L1, mm D2, mm ‘ z ‘ R ‘
G21F04050-2C04R03 4 n 50 4 2 0,3
G21F04050-2C04R05 4 n 50 4 2 0,5

G21F04050-2C04R1 4 n 50 4 2 1
G21F04057-2C04R03 4 n 57 4 2 0,3
G21F04057-2C04R05 4 n 57 4 2 0,5
G21F04057-2C04R1 4 n 57 4 2 1
G21F04075-2C04R03 4 n 75 4 2 0,3
G21F04075-2C04R05 4 n 75 4 2 0,5
G21F04075-2C04R1 4 n 75 4 2 1
G21F04075-2C04R1L 4 30 75 4 2 1
G21F06057-2C06R05 6 13 57 6 2 0,5
G21F06057-2C06R1 [¢) 13 57 6 2 1
G21F06057-2C0615 6 13 57 6 2 15
G21F06057-2C06R2 [¢) 13 57 6 2
G21F06050-2C06R0O5 6 16 50 6 2 0,5
G21F06050-2C06R1 [¢) 16 50 6 2 1
G21F06050-2C06R15 6 16 50 6 2 15
G21F06050-2C06R2 [¢) 16 50 6 2 2
G21F06075-2C06R0O5 6 30 75 6 2 0,5
G21F06075-2C06R1 6 30 75 6 2 1
G21F06075-2C06R15 6 30 75 6 2 15
G21F06075-2C06R2 [¢) 30 75 6 2
G21F08063-2C08R0OS5 8 19 63 8 2 0,5
G21F08063-2C0O8R1 8 19 63 8 2 1
G21F08063-2C08R1.5 8 19 63 8 2 1,5
G21F08063-2C08R2 8 19 63 8 2 2

G21F080100-2C08R0O5 8 40 100 8 2 05
G21F080100-2C08R1 8 40 100 8 2 1
G21F080100-2C08R15 8 40 100 8 2 1,5

‘ Continued in the next page Cutting conditions P. 45

|
g
15 "ll Order example: G21F04050-2C04R03
A



Multi-purpose end mills

Series G21

B o AP EEEOE@E
ey =1
Ly ap R

‘ Item No. ‘ D1, mm ‘ ap, mm ‘ L1, mm D2, mm ‘ z ‘ R ‘
G21F080100-2C08R2 8 40 100 8 2 2
G21F100100-2C10R0S5 10 22 100 10 2 0,5
G21F100100-2C10R1 10 22 100 10 2 1
G21F100100-2C10R15 10 22 100 10 2 15
G21F100100-2C10R2 10 22 100 10 2
G21F100100-2C10R3 10 22 100 10 2 &
G21F10072-2C10R05 10 22 72 10 2 0,5

G21F10072-2C10R1 10 22 72 10 2 1
G21F10072-2C10R15 10 22 72 10 2 1,5
G21F10072-2C10R2 10 22 72 10 2 2
G21F10072-2C10R3 10 22 72 10 2
G21F10075-2C10R0S5 10 25 75 10 2 0,5
G21F10075-2C10R1 10 25 75 10 2 1
G21F10075-2C10R15 10 25 75 10 2 15
G21F10075-2C10R2 10 25 75 10 2
G21F10075-2C10R3 10 25 75 10 2 &
G21F12073-2C12R05 12 12 73 12 2 0,5
G21F12073-2C12R1 12 12 73 12 2 1
G21F12073-2C12R15 12 12 73 12 2 15
G21F12073-2C12R2 12 12 73 12 2 2
G21F12073-2C12R3 12 12 73 12 2
G21F12083-2C12R05 12 26 83 12 2 0,5
G21F12083-2C12R1 12 26 83 12 2 1
G21F12083-2C12R15 12 26 83 12 2 15
G21F12083-2C12R2 12 26 83 12 2
G21F12083-2C12R3 12 26 83 12 2 &
G21F12075-2C12R05 12 30 75 12 2 0,5
G21F12075-2C12R1 12 30 75 12 2 1
G21F12075-2C12R15 12 30 75 12 2 15
Continued in the next page Cutting conditions P. 45

L
s g
Order example: G21F080100-2C08R2 "lj 16
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Multi-purpose end mills

Series G21

n VHM @ m;_\, Ej mian [ | T HSZRtg ’%‘
L mmed) ol E———
L .® AR

‘ Item No. ‘ D1, mm ‘ ap, mm ‘ L1, mm D2, mm ‘ z ‘ R ‘
G21F12075-2C12R2 12 30 75 12 2
G21F12075-2C12R3 12 30 75 12 2 )
G21F120100-2C12R05 12 45 100 12 2 0,5
G21F120100-2C12R1 12 45 100 12 2 1
G21F120100-2C12R15 12 45 100 12 2 15
G21F120100-2C12R2 12 45 100 12 2 2
G21F120100-2C12R25 12 45 100 12 2 2,5
G21F16092-2C16R05 16 32 92 16 2 0,5
G21F16092-2C16R1 16 32 92 16 2 1
G21F16092-2C16R15 16 32 92 16 2 15
G21F16092-2C16R2 16 32 92 16 2 2
G21F16092-2C16R3 16 32 92 16 2 )
G21F160100-2C16R05 16 36 100 16 2 0,5
G21F160100-2C16R1 16 36 100 16 2 1
G21F160100-2C16R15 16 36 100 16 2 15
G21F160100-2C16R2 16 36 100 16 2 2
G21F160100-2C16R3 16 36 100 16 2 3
G21F200104-2C20R1 20 38 104 20 2 1
G21F200104-2C20R2 20 38 104 20 2 2
G21F200104-2C20R3 20 38 104 20 2 i)

Cutting conditions P. 45

u
g
17 "I I [: I'I “ I] “III Order example: G21F12075-2C12R2
A



Multi-purpose end mills

Series G3

- I < - FEOEEEDH
|‘ ﬁ o ANy

L ! ap
‘ Item No. ‘ D1, mm ‘ ap, mm L1, mm D2, mm ‘ z ‘

G3F03057-4C03 3 13 57 3 4
G3F04050-4C04 4 n 50 4 4
G3F04057-4C04 4 1 57 4 4
G3F04075-4C04 4 1 75 4 4
G3F04075-4C04L 4 30 75 4 4
G3F05057-4C05 5 13 57 5 4
G3F06057-4C06 6 13 57 6 4
G3F06050-4C06 6 16 50 6 4
G3F06075-4C06 6 30 75 6 4
G3F08063-4C08 8 19 63 8 4
G3F080100-4C08 8 40 100 8 4
G3F100100-4C10 10 22 100 10 4
G3F10072-4C10 10 22 72 10 4
G3F10075-4C10 10 25 75 10 4
G3F12073-4C12 12 12 73 12 4
G3F12083-4C12 12 26 83 12 4
G3F12075-4C12 12 30 75 12 4
G3F120100-4C12 12 45 100 12 4
G3F16092-4C16 16 32 92 16 4
G3F160100-4C16 16 36 100 16 4
G3F200104-4C20 20 38 104 20 4
G3F200110-4C20 20 55 10 20 4

Cutting conditions P. 33

L
I
Order example: G3F03057-4C03 m I [: I'I I] I] “III 18
A



Multi-purpose end mills

Series G7

R i e R 1 5
G S S E————

L ! ap
‘ Item No. ‘ D1, mm ‘ ap, mm L1, mm D2, mm ‘ Z ‘

G7F04050-4C04 4 n 50 4 4
G7F04057-4C04 4 1l 57 4 4
G7F04075-4C04 4 n 75 4 4
G7F04075-4C04L 4 30 75 4 4
G7F06057-4C06 6 13 57 6 4
G7F06050-4C06 6 16 50 6 4
G7F06075-4C06 6 30 75 6 4
G7F08063-4C08 8 19 63 8 4
G7F080100-4C08 8 40 100 8 4
G7F100100-4C10 10 22 100 10 4
G7F10072-4C10 10 22 72 10 4
G7F10075-4C10 10 25 75 10 4
G7F12073-4C12 12 12 73 12 4
G7F12083-4C12 12 26 83 12 4
G7F12075-4C12 12 30 75 12 4
G7F120100-4C12 12 45 100 12 4
G7F14083-4Cl4 14 30 83 14 4
G7F16092-4C16 16 32 92 16 4
G7F160100-4C16 16 36 100 16 4
G7F200104-4C20 20 38 104 20 4

Cutting conditions P. 37

u
e g
19 "I I “ I'I “ I] “II Order example: G7F04050-4C04
A



Multi-purpose end mills

Series G4

P o) (05 () () () D ()
|‘ ﬁi D2 "'_'—-—-—-—w& XN D,

L ap C
‘ Item No. ‘ D1, mm ‘ ap, mm ‘ L1, mm D2, mm ‘ z ‘ Cx45° ‘
G4F04050-4C04 4 n 50 4 4 0,13
G4F04057-4C04 4 1 57 4 4 0,13
G4F04075-4C04 4 m 75 4 4 0,13
G4F04075-4C04L 4 30 75 4 4 0,13
G4F06057-4C06 6 13 57 6 4 0,2
G4F06050-4C06 6 16 50 6 4 0,2
G4F06075-4C06 6 30 75 6 4 0,2
G4F08063-4C08 8 19 63 8 4 0,2
G4F080100-4C08 8 40 100 8 4 0,2
G4F100100-4C10 10 22 100 10 4 0,25
G4F10072-4C10 10 22 72 10 4 0,25
G4F10075-4C10 10 25 75 10 4 0,25
G4F12073-4C12 12 12 73 12 4 0,3
G4F12083-4C12 12 26 83 12 4 0,3
G4F12075-4C12 12 30 75 12 4 0,3
G4F120100-4C12 12 45 100 12 4 0,3
G4F16092-4C16 16 32 92 16 4 0,4
G4F160100-4C17 16 36 100 16 4 0,4
G4F200104-4C20 20 38 104 20 4 0,5

Cutting conditions P. 33

u
s g
Order example: G4F04050-4C04 "lj 20
A



Multi-purpose end mills

Series G8

B0 SO OEDE@E
'I S S S

L ap C
‘ Item No. ‘ D1, mm ‘ ap, mm ‘ L1, mm D2, mm ‘ z ‘ Cx45° ‘
GB8F04050-4C04 4 1l 50 4 4 0,13
G8F04057-4C04 4 1l 57 4 4 0,13
G8F04075-4C04 4 il 75 4 4 0,13
GB8F04075-4C04L 4 30 75 4 4 0,13
G8F05057-4C05 5 n 57 5 4 0,2
G8F05050-4C05 5} 13 50 5 4 0,2
G8F06057-4C06 6 13 57 6 4 0,2
G8F06050-4C06 6 16 50 6 4 0,2
G8F06075-4C06 6 30 75 6 4 0.2
G8F08063-4C08 8 19 63 8 4 0,2
G8F080100-4C08 8 40 100 8 4 0,2
G8F100100-4C10 10 22 100 10 4 0,25
G8F10072-4C10 10 22 72 10 4 0,25
G8F10075-4C10 10 25 75 10 4 0,25
G8F100100-4C10L 10 40 100 10 4 0,25
G8F12073-4C12 12 12 73 12 4 0,3
G8F12083-4C12 12 26 83 12 4 0,3
G8F12075-4C12 12 30 75 12 4 0,3
G8F120100-4C12 12 45 100 12 4 0,3
G8F14083-4C14 14 30 83 14 4 0,3
G8F160100-4C16 16 32 100 16 4 0,4
G8F16092-4C16 16 32 92 16 4 0.4
G8F160100-4C16L 16 36 100 16 4 0,4
G8F200104-4C20 20 38 104 20 4 0,5

Cutting conditions P. 37

u
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21 "I I [: I'I “ I] “III Order example: G8F04050-4C04
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Multi-purpose end mills

Series G9

- < - EEO=EE@E
l m D2 ---—-—-—-—-—K Y Dy

L ap C
‘ Item No. ‘ D1, mm ‘ ap, mm ‘ L1, mm D2, mm ‘ z ‘ Cx45° ‘

G9F04057-4C04 4 n 57 4 0,08
G9F06057-4C06 6 13 57 4 0,12
G9F08063-4C08 8 19 63 4 016
G9F10072-4C10 10 22 72 10 4 0,2
G9F10075-4C10 10 25 75 10 4 0,2

G9F12083-4C12 12 26 83 12 4 0,24
G9F1092-4C16 16 32 92 16 4 0,32
G9F200104-4C20 20 38 104 20 4 0.4

Cutting conditions P. 41

u
I
Order example: G9F04057-4C04 m I “ Ill “ I] “II 22
AT



Multi-purpose end mills

Series G10
o ~EEDHEEDE
D2 ---—-—-—-—-—K - D

L ap C
Item No. Ds, mm ‘ ap, mm L1, mm D2, mm ‘ z ‘ Cx45° ‘
G10F04057-4C04 4 n 57 4 0,15
G10F06057-4C06 6 13 57 6 4 0,2
G10F08063-4C08 8 19 63 4 0,25
G10F10072-4C10 10 22 72 10 4 0,3
G10F12083-4C12 12 26 83 12 4 0,35
G10F16092-4C16 16 32 92 16 4 0,5
G10F200104-4C20 20 38 104 20 4 0,6

Cutting conditions P. 41

u
s g
23 "lj Order example: G10F04057-4C04
AT



Multi-purpose end mills

Series G22

n VHM @ %,\* Ej man || T e
‘| ﬁ D2 ---—-—-—'—'—“& D

L ap R
‘ Item No. ‘ D1, mm ‘ ap, mm ‘ L1, mm D2, mm ‘ z ‘ R ‘
G22F04050-4C04R03 4 n 50 4 4 0,3
G22F04050-4C04R05 4 n 50 4 4 0,5
G22F04050-4CO04R1 4 n 50 4 4 1
G22F04057-4C04R03 4 n 57 4 4 0,3
G22F04057-4C04R0S5 4 n 57 4 4 0,5
G22F04057-4C04R1 4 n 57 4 4 1
G22F04075-4C04R03 4 n 75 4 4 0,3
G22F04075-4C04R05 4 n 75 4 4 0,5
G22F04075-4C04R1 4 n 75 4 4 1
G22F04075-4CO04RI1L 4 30 75 4 4 1
G22F06057-4C06R05 6 13 57 6 4 0,5
G22F06057-4CO06R1 6 13 57 6 4 1
G22F06057-4C06R15 6 13 57 6 4 15
G22F06057-4C06R2 6 13 57 6 4 2
G22F06050-4C06R0S 6 16 50 6 4 0,5
G22F06050-4CO06R1 6 16 50 6 4 1
G22F06050-4CO06R15 6 16 50 [¢) 4 15
G22F06050-4C06R2 6 16 50 6 4 2
G22F06075-4C06R05 6 30 75 6 4 0,5
G22F06075-4CO06R1 6 30 75 [¢) 4 1
G22F06075-4CO06R15 6 30 75 6 4 15
G22F06075-4C06R2 6 30 75 6 4 2
G22F08063-4C0O8R0O5 8 19 63 8 4 0,5
G22F08063-4CO0O8R1 8 19 63 8 4 1
G22F08063-4CO8R15 8 19 63 8 4 15
G22F08063-4C08R2 8 19 63 8 4 2
G22F080100-4C0O8RO5 8 40 100 8 4 0,5
G22F080100-4CO08R1 8 40 100 8 4 1
G22F080100-4CO8R15 8 40 100 8 4 15
Continued in the next page Cutting conditions P. 45

u
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Order example: G22F04050-4C04R03 "lj 24
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Multi-purpose end mills

Series G22

B0 DD EEDEE

Lo | ap R
‘ Item No. ‘ D1, mm ‘ ap, mm ‘ L1, mm D2, mm ‘ z ‘ R ‘
G22F080100-4C0O8R2 8 40 100 8 4 2
G22F100100-4C10R05 10 22 100 10 4 0,5
G22F100100-4C10R1 10 22 100 10 4 1
G22F100100-4C10R15 10 22 100 10 4 15
G22F100100-4C10R2 10 22 100 10 4 2
G22F100100-4C10R3 10 22 100 10 4 5
G22F10072-4C10R05 10 22 72 10 4 0,5
G22F10072-4C10R1 10 22 72 10 4 1
G22F10072-4C10R15 10 22 72 10 4 15
G22F10072-4C10R2 10 22 72 10 4
G22F10072-4C10R3 10 22 72 10 4
G22F10075-4C10R05 10 25 75 10 4 0,5
G22F10075-4C10R1 10 25 75 10 4 1
G22F10075-4C10R15 10 25 75 10 4 15
G22F10075-4C10R2 10 25 75 10 4 2
G22F10075-4C10R3 10 25 75 10 4 5
G22F12073-4C12R05 12 12 73 12 4 0,5
G22F12073-4C12R1 12 12 73 12 4 1
G22F12073-4C12R15 12 12 73 12 4 15
G22F12073-4C12R2 12 12 73 12 4
G22F12073-4C12R3 12 12 73 12 4
G22F12083-4C12R05 12 26 83 12 4 0,5
G22F12083-4C12R1 12 26 83 12 4 1
G22F12083-4C12R15 12 26 83 12 4 15
G22F12083-4C12R2 12 26 83 12 4 2
G22F12083-4C12R3 12 26 83 12 4 5
G22F12075-4C12R05 12 30 75 12 4 0,5
G22F12075-4C12R1 12 30 75 12 4 1
G22F12075-4C12R15 12 30 75 12 4 15
‘ Continued in the next page Cutting conditions P. 45
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Multi-purpose end mills

Series G22

(7] I e A o [ [
} ——— o

L ap R
‘ Item No. ‘ D1, mm ‘ ap, mm ‘ L1, mm D2, mm ‘ z ‘ R ‘
G22F12075-4C12R2 12 30 75 12 4
G22F12075-4C12R3 12 30 75 12 4 3
G22F120100-4C12R05 12 45 100 12 4 0,5
G22F120100-4C12R1 12 45 100 12 4 1
G22F120100-4C12R15 12 45 100 12 4 15
G22F120100-4C12R2 12 45 100 12 4 2
G22F120100-4C12R25 12 45 100 12 4 25
G22F16092-4C16R05 16 32 92 16 4 0,5
G22F16092-4C16R1 16 32 92 16 4 1
G22F16092-4C16R15 16 32 92 16 4 15
G22F16092-4C16R2 16 32 92 16 4
G22F16092-4C16R3 16 32 92 16 4
G22F160100-4C16R05 16 36 100 16 4 0,5
G22F160100-4C16R1 16 36 100 16 4 1
G22F160100-4C16R15 16 36 100 16 4 15
G22F160100-4C16R2 16 36 100 16 4 2
G22F160100-4C16R3 16 36 100 16 4 3
G22F200104-4C20R1 20 38 104 20 4 1
G22F200104-4C20R2 20 38 104 20 4 2
G22F200104-4C20R3 20 38 104 20 4 )

Cutting conditions P. 45

L
I
Order example: G22F12075-4C12R2 "lj 26
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Multi-purpose end mills

Series G23

n VHM @ %,\* Ej man || T e
‘| ﬁ D2 ---—-—-—'—'—“& D

L ap R
‘ Item No. ‘ D1, mm ‘ ap, mm ‘ L1, mm D2, mm ‘ z ‘ R ‘
G23F04050-4C04R03 4 n 50 4 4 0,3
G23F04050-4C04R05 4 n 50 4 4 0,5
G23F04050-4CO04R1 4 n 50 4 4 1
G23F04057-4C04R03 4 n 57 4 4 0,3
G23F04057-4C04R0S5 4 n 57 4 4 0,5
G23F04057-4C04R1 4 n 57 4 4 1
G23F04075-4C04R03 4 n 75 4 4 0,3
G23F04075-4C04R05 4 n 75 4 4 0,5
G23F04075-4CO04R1 4 n 75 4 4 1
G23F06057-4C06R05 6 13 57 [¢) 4 0,5
G23F06057-4CO06R1 6 13 57 6 4 1
G23F06057-4C06R15 6 13 57 6 4 15
G23F06057-4C06R2 6 13 57 6 4 2
G23F06050-4C06R0S5 6 16 50 6 4 0,5
G23F06050-4CO06R1 6 16 50 6 4 1
G23F06050-4CO06R1.5 6 16 50 6 4 15
G23F06050-4C06R2 6 16 50 [¢) 4 2
G23F06075-4C06R05 6 30 75 6 4 0,5
G23F06075-4CO06R1 6 30 75 [ 4 1
G23F06075-4C06R15 6 30 75 6 4 15
G23F06075-4C06R2 6 30 75 6 4 2
G23F08063-4C0O8R0OS 8 19 63 8 4 0,5
G23F08063-4CO08R1 8 19 63 8 4 1
G23F08063-4C08R15 8 19 63 8 4 15
G23F08063-4C08R2 8 19 63 8 4 2
G23F080100-4C0O8ROS5 8 40 100 8 4 0,5
G23F080100-4CO08R1 8 40 100 8 4 1
G23F080100-4C08R15 8 40 100 8 4 15
G23F080100-4C0O8R2 8 40 100 8 4 2
‘ Continued in the next page Cutting conditions P. 45
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Multi-purpose end mills

Series G23

G AP EEDEE

Ly ap R
‘ Item No. ‘ D1, mm ‘ ap, mm ‘ L1, mm D2, mm ‘ z ‘ R ‘
G23F100100-4C10R05 10 22 100 10 4 0,5
G23F100100-4C10R1 10 22 100 10 4 1
G23F100100-4C10R15 10 22 100 10 4 15
G23F100100-4C10R2 10 22 100 10 4 2
G23F100100-4C10R3 10 22 100 10 4 3
G23F10072-4C10R05 10 22 72 10 4 0,5
G23F10072-4C10R1 10 22 72 10 4 1
G23F10072-4C10R15 10 22 72 10 4 15
G23F10072-4C10R2 10 22 72 10 4 2
G23F10072-4C10R3 10 22 72 10 4 5
G23F10075-4C10R0S5 10 25 75 10 4 0,5
G23F10075-4C10R1 10 25 75 10 4 1
G23F10075-4C10R15 10 25 75 10 4 15
G23F10075-4C10R2 10 25 75 10 4 2
G23F10075-4C10R3 10 25 75 10 4 3
G23F12073-4C12R05 12 12 73 12 4 0,5
G23F12073-4C12R1 12 12 73 12 4 1
G23F12073-4C12R15 12 12 73 12 4 15
G23F12073-4C12R2 12 12 73 12 4 2
G23F12073-4C12R3 12 12 73 12 4 5
G23F12083-4C12R05 12 26 83 12 4 0,5
G23F12083-4C12R1 12 26 83 12 4 1
G23F12083-4C12R15 12 26 83 12 4 15
G23F12083-4C12R2 12 26 83 12 4 2
G23F12083-4C12R3 12 26 83 12 4 3
G23F12075-4C12R05 12 30 75 12 4 0,5
G23F12075-4C12R1 12 30 75 12 4 1
G23F12075-4C12R15 12 30 75 12 4 15
G23F12075-4C12R2 12 30 75 12 4 2
Continues in the next page Cutting conditions P. 45
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Multi-purpose end mills

Series G23

(7] I e A o [
} ——— o

Lo | ap R
‘ Item No. ‘ D1, mm ‘ ap, mm ‘ L1, mm D2, mm ‘ z ‘ R ‘
G23F12075-4C12R3 12 30 75 12 4 3
G23F120100-4C12R05 12 45 100 12 4 0,5
G23F120100-4C12R1 12 45 100 12 4 1
G23F120100-4C12R15 12 45 100 12 4 15
G23F120100-4C12R2 12 45 100 12 4 2
G23F120100-4C12R25 12 45 100 12 4 25
G23F16092-4C16R05 16 32 92 16 4 0,5
G23F16092-4C16R1 16 32 92 16 4 1
G23F16092-4C16R15 16 32 92 16 4 15
G23F16092-4C16R2 16 32 92 16 4 2
G23F16092-4C16R3 16 32 92 16 4
G23F160100-4C16R05 16 36 100 16 4 0,5
G23F160100-4C16R1 16 36 100 16 4 1
G23F160100-4C16R15 16 36 100 16 4 15
G23F160100-4C16R2 16 36 100 16 4 2
G23F160100-4C16R3 16 36 100 16 4 )
G23F200104-4C20R1 20 38 104 20 4 1
G23F200104-4C20R2 20 38 104 20 4 2
G23F200104-4C20R3 20 38 104 20 4 3

Cutting conditions P. 45

u
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29 ".j Order example: G23F12075-4C12R3
A



Multi-purpose end mills

Series G11
- I SEEOEEE @

Do| —-———-—- — Y D

L L—>Gp C

Item No. ‘ D1, mm ‘ ap, mm L1, mm D2, mm z ‘ Cx45° ‘
GT1IFO04057-4C04 4 1l 57 4 0,1
G11F06057-4C06 6 13 57 4 0,12
GT11F08063-4C08 8 19 63 4 0,16
G11F10072-4C10 10 22 72 10 4 0,2

G11F12083-4C12 12 26 83 12 4 0,24
GT1F16092-4C16 16 32 92 16 4 0,32
GT11F200104-4C20 20 38 104 20 4 0,4

Cutting conditions P. 49

u
I
Order example: G11F04057-4C04 “]I“IllﬂllulII 30
AT



Multi-purpose end mills

Series G12

B B NSk
—
L1 | ap R

‘ Item No. ‘ D1, mm ‘ ap, mm ‘ L1, mm D2, mm ‘ Z ‘ R, mm ‘
G12R04050-2C04 4 1l 50 4 2 2
G12R04057-2C04 4 n 57 4 2 2
G12R04075-2C04 4 n 75 4 2 2
G12R04075-2C04L 4 30 75 4 2 2
G12R06057-2C06 6 13 57 6 2 3
G12R06050-2C06 6 16 50 6 2 )
G12R06075-2C06 6 30 75 6 2 3
G12R08063-2C08 8 19 63 8 2 4
G12R080100-2C08 8 40 100 8 2 4
G12R100100-2C10 10 22 100 10 2 S

G12R10072-2C10 10 22 72 10 2 5
G12R10075-2C10 10 25 75 10 2 S|
G12R12073-2C12 12 12 73 12 2 6
G12R12083-2C12 12 26 83 12 2 6
G12R12075-2C12 12 30 75 12 2 6
G12R120100-2C12 12 45 100 12 2 6
G12R16092-2C16 16 32 92 16 2 8
G12R160100-2C16 16 36 100 16 2 8
G12R200104-2C20 20 38 104 20 2 10

Cutting conditions P. 53

u
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Multi-purpose end mills

Series G13

(7] ) () (%) (@) =) () =

ﬂ-" D:| f—-———-—- RO D
Lo ap R
‘ Item No. ‘ D1, mm ‘ ap, mm ‘ L1, mm D2, mm ‘ Z ‘ R, mm
G13R04050-4C04 4 n 50 4 4 2
G13R04057-4C04 4 1l 57 4 4 2
G13R04075-4C04 4 n 75 4 4 2
G13R04075-4C04L 4 30 75 4 4 2
G13R05050-4C05 5 13 50 5 4 2,5
G13R06057-4C06 6 13 57 6 4 )
G13R06050-4C06 6 16 50 6 4 3
G13R06075-4C06 6 30 75 6 4 i)
G13R08063-4C08 8 19 63 8 4 4
G13R080100-4C08 8 40 100 8 4 4
G13R100100-4C10 10 22 100 10 4 5
G13R10072-4C10 10 22 72 10 4 5
G13R10075-4C10 10 25 75 10 4 5
G13R12073-4C12 12 12 73 12 4 6
G13R12083-4C12 12 26 83 12 4 6
G13R12075-4C12 12 30 75 12 4 6
G13R120100-4C12 12 45 100 12 4 6
G13R16092-4C16 16 32 92 16 4 8
G13R160100-4C16 16 36 100 16 4 8
G13R200104-4C20 20 38 104 20 4 10

Cutting conditions P. 53

u
I
Order example: G13R04050-4C04 "lj 32
A



Cutting conditions

Gl, G2, G3, G4

Workpiece material

ISO HB Ve m/min Q4 @6 8 @10 @12 216 @20
groups
P1 Structural steel 120 180-270
P2 Low-alloy steel 270 160-220
P3 Alloy steel 250 140-180
Fzmin- | 0.02- 0.03 - 0.03 - 0.04 - 0.04 - 0.05 - 0.05 -
P4 Tempered alloy steel 4264 130-180 max 0.05 0.07 0.09 0.10 011 0.13 0.17
P5 High-alloy steel 240 130-180
P6 Tempered high-alloy steel 424 70-120
M1 Marten5|t|c ferritic 200 80-160
stainless steel
M M2 Martensitic stainless Fz min- 0.02 - 0.03 - 0.03 - 0.04 - 0.04 - 0.05 - 0.05 -
siesl 240 60-150 oy 0.05 0.07 0.09 0.10 oM 013 0.7
M3 Austenitic stainless
steel 180 60-120
K1 An.neoled .cctst iron, 230 140-240
Ductile cast iron
) Fzmin- | 0.02- 0.03 - 0.03 - 0.04 - 0.04 - 0.05 - 0.05 -
K2 Grey castiron 180 | 130-240 | mox 0.05 0.07 0.09 0.10 o 013 017
K3 Spheroidal graphite
cast iron 250 120-240
S1 I'ron—bose heat 200 20-40
resistant alloys
S2 Nickel-base heat
g  resistantalloys 350 20-30 | Fzmin- | 002- = 003- 003- 004- 004- 005-  005-
max 0.05 0.07 0.09 0.10 on 0.13 0.17
S3 Titanum and Titanum alloys 10 30-80
S4 Titanum and titanum alloys
310 30-80

Alphatbeta alloys

. microbop




Cutting conditions

G1, G2, G3, G4, slots milling

Workpiece material

ISO HB Ve m/min ap Q4 @6 28 210 212 216 @220
groups
P1 Structural steel 120 180-270
P2 Low-alloy steel 270 160-220 1-2D
P3 Alloy steel 250 140-180
Fzmin-| 0.01- 0.02- | 002-  003- | 004- 0.05-  0.05-
P4 Tempered alloy steel 424 130-180 0.5-1D max 0.04 0.05 0.07 0.8 09 oAl 0o
P5 High-alloy steel 240 130-180 1-2D
P6 Tempered high-alloy steel 424 70-120 0.5-1D
M1 Mcrtensmc ferritic 200 80-160
stainless steel
M2 Martensitic stainless Fzmin-| 0.01- 0.02- | 002-  003- | 004-  0.05-  0.05-
M | ceel 240 | 60-150 | O8-15D oy 004 | 005 007 08 09 om  om
M3 Austenitic stainless
steel 180 60-120
K1 Ar)nealed.cost iron, 230 140-240
Dustile cast iron
. Fzmin-| 0.01- 0.02- | 002-  003- | 004-  0.05-  0.05-
K2 Grey cast iron 180 | 130-240 | 08-15D mgx | 004 | 005 | 007 08 09 om | om
K3 Spheroidal graphite
castiron 250 120-240
S1 I.ron—bcse heat 200 20-40
resistant alloys
S2 Nickel-base heat
g  resistantalloys 350 20-30 Fzmin- 001- | 002-  002- 003- 004- 005- | 005-
05-08D o 004 | 005 007 08 09 oM om
S3 Titanum and Titanum alloys 10 30-80
S4 Titanum and Titanum alloys
Alpha+beta alloys 310 30-80
When milling into a full slot, do not use ER collet chucks. It is necessary to pay
attention to the rigidity of the part fastening and the rigidity of the machine ap

itself.

There can be used:
- thermal chucks;
- power chucks (collets with increased cutter chuck pressure);
- hydroplastic chucks.

7

de
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Cutting conditions

G1, G2, G3, G4, shoulder milling

| Overlap percent ae
Workpiece materia .
ISO groups HB Ve m/min Q4 @6
5% 10% 20% 5% 10% 20%
P1 Structural steel 120 180-270
P2 Low-alloy steel 270 160-220
P3 Alloy steel 250 140-180
Fz min - 0.04 - 0.03 - 0.025 - 0.045 - 0.04 - 0.03 -
P4 Tempered alloy steel 424 130-180 max 0.12 0.09 0.064 0.16 0.12 0.09
P5 High-alloy steel 240 130-180
P6 Tempered high-alloy steel 424 70-120
M1 Mqrtensmc ferritic 200 80-160
stainless steel
M2 Martensitic stainless Fz min - 0.04 - 0.03 - 0.025 - 0.045 - 0.04 - 0.03 -
M| eel 240 60-150 ok 012 0.09 0.064 016 012 0.09
M3 Austenitic stainless
steel 180 60-120
K1 Ar?nealed.cast iron, 230 140-240
Dustile cast iron
. Fz min - 0.04 - 0.03 - 0.025 - 0.045 - 0.04 - 0.03 -
K2 Grey cast iron 180 | 130-240 | max 012 0.09 0.064 016 012 0.09
K3 Spheroidal graphite
cast iron 250 | 120-240
S1 Iron-bcse heat 200 20-40
resistant alloys
S2 Nickel-base heat
g  resistantalloys 350 20-30  Fzmin- | 0.04- 0.03 - 0025- | 0045- | 0.04- 0.03 -
max 0.12 0.09 0.064 0.16 0.12 0.09
S3 Titanum and Titanum alloys 10 30-80
S4 Titanum and Titanum alloys
Alpha+beta alloys 310 30-80
When semi-finishing with an overlap width ae 5 - 10% for material groups P1-4 M1-2 K, tool diameters
are from 8 to 20 mm. It is recommended to mill the entire length of the cutting part using the following
hucks:
chucks ap

* thermal chucks;
+ power chucks (collets with increased cutter chuck pressure);
+ hydroplastic chucks.

For milling high temperature alloys and titanium, the milling depth is 1D and the width ae is not more than
25% of the diameter.

For high-alloy, alloy, quenched-tempered and austenitic stainless steels, the milling depth is 1.5D and the
width ae is not more than 40% of the diameter.

: microbop
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Cutting conditions

G1, G2, G3, G4, shoulder milling

Overlap percent ae
Groups 8 10 212 216 @20
5% | 10% | 20% 5% | 10%  20% 5%  10% 20% 5% | 10% 20% 5% | 10% | 20%
P1
P2
P3
0.065- | 0.05- | 0.04- 0072- | 005- 004- 0075-| 005-  004- | 012- | 0.08- 0.4 - 012- | 0.09-  0.06 -
P4 0.2 0.15 0.12 0.25 0.7 0.13 0.23 0.18 0.12 0.03 0.7 0.12 0.39 0.28 0.3
PS
P6
M1
5 0.065-| 005- | 0.04- 0.072-| 005-| 004- 0075- 005-  004- 012-  008- 04- 012- | 0.09- | 0.06-
b 0.2 0.15 0.12 0.25 0.7 0.13 0.23 0.18 0.12 0.03 0.17 0.12 0.39 0.28 0.13
M3
K1
0.065- | 0.05- | 0.04- 0072- | 005- 004- 0075-| 005-  004- | 012- | 0.08- 0.4 - 012- | 0.09-  0.06 -
K2 0.2 0.15 0.12 0.25 0.17 0.13 0.23 0.18 0.12 0.03 0.7 0.12 0.39 0.28 0.3
K3
S1
S2 0.065- | 0.05- | 0.04- 0072- 0.05- 004- 0075-| 005-  004- | 012- | 0.08- 0.4 - 012- | 0.09-  0.06 -
0.2 0.15 0.12 0.25 0.17 0.13 0.23 0.18 0.12 0.03 0.7 0.12 0.39 0.28 0.3
S3
S4
When semi-finishing with an overlap width ae 5 - 10% for material groups P1-4 M1-2 K, tool diameters
are from 8 to 20 mm. It is recommended to mill the entire length of the cutting part using the following
hucks:
chucks ap

» thermal chucks;

+ power chucks (collets with increased cutter chuck pressure);
» hydroplastic chucks.

For milling high temperature alloys and titanium, the milling depth is 1D and the width ae is not more than
25% of the diameter.

For high-alloy, alloy, quenched-tempered and austenitic stainless steels, the milling depth is 1.5D and the

width ae is not more than 40% of the diameter.

microbop
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Cutting conditions

G5, G¢, G7, G8

Workpiece material

ISO HB Ve m/min Q4 @6 28 210 212 @16 @20
groups
P1 Structural steel 120 180-270
P2 Low-alloy steel 270 160-220
P3 Alloy steel 250 140-180
Fzmin- | 0.02 - 0.03 - 0.03 - 0.04 - 0.04 - 0.05 - 0.05 -
P4 Tempered alloy steel 424 130-180 max 0.05 0.07 0.09 0.10 0.1 0.13 0.17
P5 High-alloy steel 240 130-180
P6 Tempered high-alloy steel 424 70-120
M1 Morten3|t|c ferritic 200 80-160
stainless steel
M M2 Martensitic stainless Fz min- 0.02 - 0.03 - 0.03 - 0.04 - 0.04 - 0.05 - 0.05 -
sl 240 60-150 oy 0.05 0.07 0.09 0.10 oM 013 017
M3 Austenitic stainless
steel 180 60-120
K1 Ar?nealed.cclst iron, 230 140-240
Dustile cast iron
) Fzmin- | 0.02- 0.03 - 0.03 - 0.04 - 0.04 - 0.05 - 0.05 -
K2 Grey cast iron 180 | 130-240 | mgx 0.05 0.07 0.09 0.0 o 013 07
K3 Spheroidal graphite
cast iron 250 120-240
S1 I'ron—bose heat 200 20-40
resistant alloys
S2 Nickel-base heat
g  resistant alloys 350 20-30  Fzmin-  002- | 003- | 003-  004- 004- 005- 005-
max 0.05 0.07 0.09 0.10 omn 0.13 0.17
S3 Titanum and titanum alloys 10 30-80
S4 Titanum and titanum alloys
Alpha+beta alloys 310 30-80
]
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Cutting conditions

G5, G6, G7, G8, slots milling

Workpiece material

ISO HB Ve m/min ap (%71 @6 28 210 212 216 @220
groups

P1 Structural steel 120 180-270

P2 Low-alloy steel 270 160-220 1-2D

P3 Alloy steel 250 140-180

Fzmin-| 001-  002- | 0.02-  0.03-  004-  005- | 0.05-

P4 Tempered alloy steel 424 130-180 | 0.5-1D max 0.04 0.05 0.07 0.8 09 on on

P5 High-alloy steel 240 130-180 1-2D

P6 Tempered high-alloy steel 424 70-120 0.5-1D

M1 Mortensltlc ferritic 200 80-160

stainless steel

M2 Martensitic stainless Fzmin-| 001- | 0.02- | 0.02-  0.03- | 0.04-  0.05- | 0.05-
M | ceel 240 60-150  08-15D gy 004 005 007 08 09 | om | omn

M3 Austenitic stainless

steel 180 60-120

K1 Annealed cast iron,

Ductile cast iron e ez

Fzmin-| 001-  002- | 0.02-  0.03-  004-  005-  0.05-

K2 Grey cast iron 180  130-240 08-15D max | 004 = 005 007 08 09 omn | om
K3 Spheroidal graphite
cast iron 250 120-240
S1 I.ron—bose heat 200 20-40
resistant alloys
S2 Nickel-base heat
resistant alloys 350 20-30 Fzmin- 001- | 002- 002-  003- 004- 005- 0.05-
S i 0.5-0.8D
oY max 0.04 0.05 0.07 0.8 09 on omn
S3 Titanum and Titanum alloys 10 30-80
S4 Titanum and Titanum alloys
Alpha+beta alloys 310 30-80

* thermal chucks;
+ power chucks (collets with increased cutter chuck pressure);
« hydroplastic chucks.

When milling into a full slot, do not use ER collet chucks. It is necessary to pay

attention to the rigidity of the part fastening and the rigidity of the machine ap

itself.

There can be used: %
ae
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Cutting conditions

G5, G6, G7, G8, semifinish shoulder milling

| Overlap percent ae
Workpiece materia X
ISO S HB Ve m/min oL 26
5% 10% 20% 5% 10% 20%
P1 Structural steel 120 180-270
P2 Low-alloy steel 270 160-220
P3 Alloy steel 250 140-180
Fz min - 0.04 - 0.03 - 0.025 - 0.045 - 0.04 - 0.03 -
P4 Tempered alloy steel 424 130-180 max 0.12 0.09 0.064 0.16 0.12 0.09
P5 High-alloy steel 240 130-180
P6 Tempered high-alloy steel 424 70-120
M1 !\’Icrtensmc ferritic 200 80-160
stainless steel
M2 Martensitic stainless Fz min - 0.04 - 0.03 - 0.025 - 0.045 - 0.04 - 0.03 -
M | el 240 | 60-150 | ok 012 0.09 0.064 016 012 0.09
M3 Austenitic stainless
steel 180 60-120
K1 An_neqled .cast iron, 230 140-240
Ductile cast iron
X Fz min - 0.04 - 0.03 - 0.025 - 0.045 - 0.04 - 0.03 -
K2 Grey cast iron 180 | 130-240 | mox 012 0.09 0.064 016 012 0.09
K3 Spheroidal graphite
cast iron 250 120-240
S1 I.ron—bclse heat 200 20-40
resistant alloys
S2 Nickel-base heat
g  resistantalloys 350 20-30 ' Fzmin- | 004- 0.03 - 0.025- | 0.045- 0.04 - 0.03 -
max 0.12 0.09 0.064 0.16 0.12 0.09
S3 Titanum and titanum alloys 110 30-80
S4 Titanum and titanum alloys
Alpha+beta alloys 310 30-80
When semi-finishing with an overlap width ae 5 - 10% for material groups P1-4 M1-2 K, tool diameters
are from 8 to 20 mm. It is recommended to mill the entire length of the cutting part using the following
hucks:
chucks ap

* thermal chucks;
+ power chucks (collets with increased cutter chuck pressure);
+ hydroplastic chucks.

For milling high temperature alloys and titanium, the milling depth is 1D and the width ae is not more than
25% of the diameter.

For high-alloy, alloy, quenched-tempered and austenitic stainless steels, the milling depth is 1.5D and the
width ae is not more than 40% of the diameter.

: microbor
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Cutting conditions

G5, G6, G7, G8, semifinish shoulder milling

Overlap percent ae
Groups 8 @10 212 216 @20
5% | 10% | 20% 5% | 10%  20% 5%  10% 20% 5% | 10% 20% 5% | 10% | 20%
P1
P2
P3
0.065- | 0.05- | 0.04- 0072- | 005- 004- 0075-| 005-  004- | 012- | 0.08- 0.4 - 012- | 0.09-  0.06 -
P4 0.2 0.15 0.12 0.25 0.17 0.13 0.23 0.18 0.12 0.03 0.7 0.12 0.39 0.28 0.3
PS
P6
M1
5 0.065-| 005- | 0.04- 0.072- | 005-| 004- 0075- 005-  004- 012-  008-  04- 012- | 0.09- | 0.06-
b 0.2 0.15 0.12 0.25 0.7 0.13 0.23 0.18 0.12 0.03 0.17 0.12 0.39 0.28 0.13
M3
K1
0.065-  0.05- | 0.04- 0072- | 005- 004- 0075-| 005-  004- | 012- | 0.08- 0.4 - 012- | 0.09-  0.06 -
K2 0.2 0.15 0.12 0.25 0.17 0.13 0.23 0.18 0.12 0.03 0.7 0.12 0.39 0.28 0.3
K3
S1
S2 0.065-| 005- | 0.04- 0.072-| 005-| 004- 0075- 005-  004- 012- | 008-  04- 012- | 0.09-  0.06-
0.2 0.15 0.12 0.25 0.7 0.13 0.23 0.18 0.12 0.03 0.17 0.12 0.39 0.28 0.13
S3
S4
When semi-finishing with an overlap width ae 5 - 10% for material groups P1-4 M1-2 K, tool diameters
are from 8 to 20 mm. It is recommended to mill the entire length of the cutting part using the following
hucks:
chucks ap

» thermal chucks;

+ power chucks (collets with increased cutter chuck pressure);
» hydroplastic chucks.

For milling high temperature alloys and titanium, the milling depth is 1D and the width ae is not more than
25% of the diameter.

For high-alloy, alloy, quenched-tempered and austenitic stainless steels, the milling depth is 1.5D and the

width ae is not more than 40% of the diameter.
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Cutting conditions

G9 GI10

Workpiece material

ISO HB Ve m/min Q4 @6 8 @10 @12 216 @20
groups
P1 Structural steel 120 180-270
P2 Low-alloy steel 270 160-220
P3 Alloy steel 250 140-180
Fzmin- | 0.02 - 0.03 - 0.03 - 0.04 - 0.04 - 0.05 - 0.05 -
P4 Tempered alloy steel 424 130-180 | max 0.05 0.07 0.09 0.10 0.1 0.13 0.17
PS5 High-alloy steel 240 130-180
P6 Tempered high-alloy steel 424 70-120
M1 !"Icrtensmc ferritic 200 80-160
stainless steel
M M2 Martensitic stainless Fz min- 0.02 - 0.03 - 0.03 - 0.04 - 0.04 - 0.05 - 0.05 -
steel 240 1 60150 g 0.05 0.07 0.09 0.10 om 013 0.7
M3 Austenitic stainless
steel 180 60-120
K1 An.nealed .cast iron, 230 140-240
Ductile cast iron
) Fzmin- | 0.02 - 0.03 - 0.03 - 0.04 - 0.04 - 0.05 - 0.05 -
K2 Grey castiron 180 | 130-240 | gy 0.05 0.07 0.09 010 om 013 0.7
K3 Spheroidal graphite
cast iron 250 120-240
S1 I'ron—bose heat 200 20-40
resistant alloys
S2 Nickel-base heat
g  resistantalloys 350 20-30  Fzmin- = 002- | 003- | 003-  004- 004- 005- 005-
max 0.05 0.07 0.09 0.10 omn 0.13 0.17
S3 Titanum and titanum alloys 10 30-80
S4 Titanum and titanum alloys
Alpha+beta alloys 310 30-80
]
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Cutting conditions

G9, G10, slots milling

Workpiece material

Alpha+beta alloys

ISO HB Ve m/min ap Q4 @6 @8 210 @12 216 @20
groups
P1 Structural steel 120 180-270
P2 Low-alloy steel 270 160-220 1-2D
P3 Alloy steel 250 140-180
Fzmin-| 0.01- 002- | 002- | 003- | 0.04- | 0.05- | 0.05-
P4 Tempered alloy steel 424 130-180 @ 0.5-1D max 0.04 0.05 0.07 0.8 09 om om
PS5 High-alloy steel 240 130-180 1-2D
P6 Tempered high-alloy steel 424 70-120 0.5-1D
M1 Mcrtensmc ferritic 200 80-160
stainless steel
M2 Martensitic stainless Fzmin-| 001- | 0.02- | 0.02- | 0.03- | 0.04-  0.05- | 0.05-
M | el 240 | 60-150 | 08-15D | 0y | 004 = 005 007 | 08 09 om | om
M3 Austenitic stainless
steel 180 60-120
K1 An.nealed .CCJST iron, 230 140-240
Ductile cast iron
R Fzmin-| 0.01- 002- | 0.02- | 0.03- | 0.04- | 0.05- | 0.05-
K2 Grey castiron 180 | 130-240 08-15D | mgx | 004 005 = 007 = 08 09 om | om
K3 Spheroidal graphite
cast iron 250 120-240
S1 I.ron—bose heat 200 20-40
resistant alloys
S2 Nickel-base heat
g  resistantalloys 350 20-30 Fzmin- 001- 002-  002-  003- 004- | 005- | 005-
05-08D | mgx 004 005 007 08 09 om om
S3 Titanum and titanum alloys 10 30-80
4 Tit tit Il
S4 Titanum and titanum alloys - S0NE0

When milling into a full slot, do not use ER collet chucks. It is necessary to pay
attention to the rigidity of the part fastening and the rigidity of the machine

itself.

There can be used:
- thermal chucks;
- power chucks (collets with increased cutter chuck pressure);
- hydroplastic chucks.

microbop
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Cutting conditions

G9, G10, semifinish shoulder milling

| Overlap percent ae
Workpice materia .
ISO . HB  Vcm/min oL 26
5% 10% 20% 5% 10% 20%
P1 Structural steel 120 180-270
P2 Low-alloy steel 270 160-220
P3 Alloy steel 250 140-180
Fz min - 0.04 - 0.03 - 0.025 - 0.045 - 0.04 - 0.03 -
P4 Tempered alloy steel 424 130-180 max 0.12 0.09 0.064 0.16 0.12 0.09
P5 High-alloy steel 240 130-180
P6 Tempered high-alloy steel 424 70-120
M1 Mqrtensmc ferritic 200 80-160
stainless steel
M2 Martensitic stainless Fz min - 0.04 - 0.03 - 0.025 - 0.045 - 0.04 - 0.03 -
M | el 240 607150 | oy 012 0.09 0.064 016 012 0.09
M3 Austenitic stainless
steel 180 60-120
K1 An_neoled .ccst iron, 230 140-240
Ductile cast iron
. Fz min - 0.04 - 0.03 - 0.025 - 0.045 - 0.04 - 0.03 -
K2 Grey cast iron 180 | 130-240  mox 012 0.09 0.064 016 012 0.09
K3 Spheroidal graphite
cast iron 250 120-240
S1 I.ron—bclse heat 200 20-40
resistant alloys
S2 Nickel-base heat
g  resistantalloys 350 20-30  Fzmin- | 004- 0.03 - 0025- | 0045-  0.04- 0.03 -
max 0.12 0.09 0.064 0.16 0.12 0.09
S3 Titanum and titanum alloys 10 30-80
S4 Titanum and titanum alloys
Alpha+beta alloys 310 30-80
When semi-finishing with an overlap width ae 5 - 10% for material groups P1-4 M1-2 K, tool diameters
are from 8 to 20 mm. It is recommended to mill the entire length of the cutting part using the following
hucks:
chucks ap

* thermal chucks;
+ power chucks (collets with increased cutter chuck pressure);
» hydroplastic chucks.

For milling high temperature alloys and titanium, the milling depth is 1D and the width ae is not more than
25% of the diameter.

For high-alloy, alloy, quenched-tempered and austenitic stainless steels, the milling depth is 1.5D and the
width ae is not more than 40% of the diameter.
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Cutting conditions

G9, G10, semifinish shoulder milling

Overlap percent ae
Groups 8 210 on 216 220
5% | 10% | 20% 5%  10%  20% 5%  10% 20% 5% | 10% 20% 5% | 10%  20%
P1
P2
P3
0065- 005- 004- 0072- 005- 004- 0075- 005- 004~ 0I2- 008- 04-  012- 009- 006-
P4 02 | 015 012 025 07 013 02 018 012 005 07 012 039 028 03
PS
P6
M1
vy  0065- 005- 004~ 0072- 005- 004~ 0075- 005- 004~ O0R2- 008- 04- OR2- 009- 006-
02 01 012 025 07 0135 025 018 012 0035 07 012 039 028 013
M3
K1
, | 0065- 005- 004- 0072- 005- 004- 0075- 005- 004- 0T2- 008- O04- 012- 009- 006-
K 02 | 015 012 025 0 013 025 018 012 005 077 012 039 028 03
K3
st
$2 0065- 005- 004- 0072- 005- 004- 0075- 005- 004~ 012- 008- 04- 012- 009- 006-
02 | 015 012 025 07 013 02 018 012 005 077 012 039 028 03
s3
s4

When semi-finishing with an overlap width ae 5 - 10% for material groups P1-4 M1-2 K, tool diameters
are from 8 to 20 mm. It is recommended to mill the entire length of the cutting part using the following
chucks:

* thermal chucks;

+ power chucks (collets with increased cutter chuck pressure);

» hydroplastic chucks.

For milling high temperature alloys and titanium, the milling depth is 1D and the width ae is not more than
25% of the diameter.

For high-alloy, alloy, quenched-tempered and austenitic stainless steels, the milling depth is 1.5D and the

width ae is not more than 40% of the diameter.
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Cutting conditions

G20, G21, G22, G23

1SO W°’kp'§r°:u’:°te”°' HB  Vcm/min ot @6 o8 @10 12 216 @20
P1 Structural steel 120 180-270
P2 Low-alloy steel 270 160-220
P3 Alloy steel 250 140-180
Fzmin- | 0.02 - 0.03 - 0.03 - 0.04 - 0.04 - 0.05 - 0.05 -
P4 Tempered alloy steel 424 130-180 max 0.05 0.07 0.09 0.10 o 0.13 0.17
P5 High-alloy steel 240 130-180
P6 Tempered high-alloy steel 424 70-120
M1 !"Icrtensmc ferritic 200 80-160
stainless steel
M M2 Martensitic stainless Fz min- 0.02 - 0.03 - 0.03 - 0.04 - 0.04 - 0.05 - 0.05 -
steel 240 60-150 oy 0.05 0.07 0.09 0.0 om 013 0.7
M3 Austenitic stainless
steel 180 60-120
K1 An.neoled .cast iron, 230 140-240
Ductile cast iron
) Fzmin- | 0.02 - 0.03 - 0.03 - 0.04 - 0.04 - 0.05 - 0.05 -
K2 Grey castiron 180 | 130-240 | mgx 0.05 0.07 0.09 010 o 013 017
K3 Spheroidal graphite
A - 250 | 120-240
S1 I.ron-bose heat 200 20-40
resistant alloys
S2 Nickel-base heat
g | resistantalloys 350 20-30  Fzmin-  002- | 003- | 003-  004- 004- 005- 005-
max 0.05 0.07 0.09 0.10 on 0.13 0.17
S3 Titanum and titanum alloys 10 30-80
S4 Titanum and titanum alloys
Alpha+beta alloys 310 30-80
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Cutting conditions

G20, G21, G22, G23, slots milling

Workpiece material

ISO HB Ve m/min ap (%11 @6 28 210 212 216 220
group

P1 Structural steel 120 180-270

P2 Low-alloy steel 270 160-220 1-2D

P3 Alloy steel 250 140-180

Fzmin-| 001-  002- | 0.02-  0.03-  004-  005- | 0.05-

P4 Tempered alloy steel 424 130-180 @ 0.5-1D max 0.04 0.05 0.07 0.8 09 on on

P5 High-alloy steel 240 130-180 1-2D

Pé Tempered high-alloy steel 424 70-120 0.5-1D

M1 Mortensltlc ferritic 200 80-160

stainless steel

M2 Martensitic stainless Fzmin-| 001- | 0.02- | 0.02-  0.03- | 0.04-  0.05- | 0.05-
M | ceel 240 | 60-150 | 08-15D | oy | 004 = 005 @ 007 @ 08 09 on | om

M3 Austenitic stainless

steel 180 60-120

K1 Annealed cast iron,

Ductile cast iron e ez

Fzmin-| 001-  002- | 0.02-  0.03-  004-  005-  0.05-

K2 Grey cast iron 180 130-240 08-15D  max | 004 | 005 007 08 09 omn | om
K3 Spheroidal graphite
cast iron 250 120-240
S1 I.ron—bose heat 200 20-40
resistant alloys
S2 Nickel-base heat
resistant alloys 350 20-30 Fzmin- 001- | 002- 002- 003- 004- 005- 0.05-
S i 0.5-0.8D
o max 0.04 0.05 0.07 0.8 09 on o
S3 Titanum and titanum alloys 10 30-80
S4 Titanum and titanum alloys
Alpha+beta alloys 310 30-80

* thermal chucks;
+ power chucks (collets with increased cutter chuck pressure);
« hydroplastic chucks.

When milling into a full slot, do not use ER collet chucks. It is necessary to pay

attention to the rigidity of the part fastening and the rigidity of the machine ap

itself.

There can be used: %
ae
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Cutting conditions

G20, G21, G22, G23, semifinish shoulder milling

| Overlap percent ae
Workpiece materia .
ISO - HB Ve m/min Qb 26
5% 10% 20% 5% 10% 20%
P1 Structural steel 120 180-270
P2 Low-alloy steel 270 160-220
P3 Alloy steel 250 140-180
Fz min - 0.04 - 0.03 - 0.025 - 0.045 - 0.04 - 0.03 -
P4 Tempered alloy steel 424 130-180 max 0.12 0.09 0.064 0.16 0.12 0.09
P5 High-alloy steel 240 130-180
P6 Tempered high-alloy steel 424 70-120
M1 !\’Icrtensmc ferritic 200 80-160
stainless steel
M2 Martensitic stainless Fz min - 0.04 - 0.03 - 0.025 - 0.045 - 0.04 - 0.03 -
M | el 240 | 60-150 | ok 012 0.09 0.064 016 012 0.09
M3 Austenitic stainless
steel 180 60-120
K1 An_neqled .cast iron, 230 140-240
Ductile cast iron
X Fz min - 0.04 - 0.03 - 0.025 - 0.045 - 0.04 - 0.03 -
K2 Grey cast iron 180 | 130-240 | mox 012 0.09 0.064 016 012 0.09
K3 Spheroidal graphite
cast iron 250 120-240
S1 I.ron—bclse heat 200 20-40
resistant alloys
S2 Nickel-base heat
g  resistantalloys 350 20-30 ' Fzmin- | 004- 0.03 - 0.025- | 0.045- 0.04 - 0.03 -
max 0.12 0.09 0.064 0.16 0.12 0.09
S3 Titanum and titanum alloys 110 30-80
S4 Titanum and titanum alloys
Alpha+beta alloys 310 30-80
When semi-finishing with an overlap width ae 5 - 10% for material groups P1-4 M1-2 K, tool diameters
are from 8 to 20 mm. It is recommended to mill the entire length of the cutting part using the following
hucks:
chucks ap

* thermal chucks;
+ power chucks (collets with increased cutter chuck pressure);
» hydroplastic chucks.

For milling high temperature alloys and titanium, the milling depth is 1D and the width ae is not more than
25% of the diameter.

For high-alloy, alloy, quenched-tempered and austenitic stainless steels, the milling depth is 1.5D and the
width ae is not more than 40% of the diameter.
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Cutting conditions

G20, G21, G22, G23, semifinish shoulder milling

Overlap percent ae
Groups 8 @10 212 216 @20
5% | 10% | 20% 5% | 10%  20% 5%  10% 20% 5% | 10% 20% 5% | 10% | 20%
P1
P2
P3
0.065- | 0.05- | 0.04- 0072- | 005- 004- 0075-| 005-  004- | 012- | 0.08- 0.4 - 012- | 0.09-  0.06 -
P4 0.2 0.15 0.12 0.25 0.17 0.13 0.23 0.18 0.12 0.03 0.7 0.12 0.39 0.28 0.3
PS
P6
M1
0.065-| 005- | 0.04- 0.072-| 005-| 004- 0075- 005-  004- 012-  008- 04- 012- | 0.09-  0.06 -
Vi 0.2 0.15 0.12 0.25 0.7 0.13 0.23 0.18 0.12 0.03 0.17 0.12 0.39 0.28 0.13
M3
K1
0.065- | 0.05- | 0.04- 0072- | 0.05- 004- 0075-| 005-  004- | 012- | 0.08- 0.4 - 012- | 0.09-  0.06 -
K2 0.2 0.15 0.12 0.25 0.17 0.13 0.23 0.18 0.12 0.03 0.7 0.12 0.39 0.28 0.13
K3
S1
S2 0.065-| 005- | 0.04- 0.072-| 005-| 004- 0075-  005-  004- 012-  008-  04- 012- | 0.09- | 0.06-
0.2 0.15 0.12 0.25 0.7 0.13 0.23 0.18 0.12 0.03 0.17 0.12 0.39 0.28 0.13
S3
S4
When semi-finishing with an overlap width ae 5 - 10% for material groups P1-4 M1-2 K, tool diameters
are from 8 to 20 mm. It is recommended to mill the entire length of the cutting part using the following
hucks:
chucks ap

» thermal chucks;

+ power chucks (collets with increased cutter chuck pressure);
« hydroplastic chucks.

For milling high temperature alloys and titanium, the milling depth is 1D and the width ae is not more than
25% of the diameter.

For high-alloy, alloy, quenched-tempered and austenitic stainless steels, the milling depth is 1.5D and the

width ae is not more than 40% of the diameter.
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Cutting conditions

G

Workpiece material

ISO HB Ve m/min Q4 @6 28 @10 @12 216 @20
group
P1 Structural steel 120 180-270
P2 Low-alloy steel 270 160-220
P3 Alloy steel 250 140-180
Fzmin- | 0.03 - 0.03 - 0.04 - 0.05 - 0.06 - 0.06 - 0.07 -
P4 Tempered alloy steel 424 130-180 | moax 0.05 0.07 0.09 0.10 om 0.13 0.17
P5 High-alloy steel 240 130-180
P6 Tempered high-alloy steel 424 70-120
M1 Mcrtensmc ferritic 200 80-160
stainless steel
M M2 Martensitic stainless Fz min- 0.03 - 0.03 - 0.04 - 0.05 - 0.06 - 0.06 - 0.07 -
steel 240 60-150 oy 0.05 0.07 0.09 010 oM 013 0.7
M3 Austenitic stainless
steel 180 60-120
K1 An.neoled .cast iron, 230 140-240
Ductile cast iron
) Fzmin- | 0.03 - 0.03 - 0.04 - 0.05 - 0.06 - 0.06 - 0.07 -
K2 Grey castiron 180 | 130-240 | mgx 0.05 0.07 0.09 010 o 013 017
K3 Sheroidal graphite
- 250 | 120-240
S1 Iron-bose heat 200 20-40
resistant alloys
S2 Nickel-base heat
g | resistantalloys 350 20-30  Fzmin-  003- | 003- | 004- 005- 006- | 006- | 007-
max 0.05 0.07 0.09 0.10 on 0.13 0.17
S3 Titanum and titanum alloys 10 30-80
S4 Titanum and titanum alloys
Alpha+beta alloys 310 30-80
]
i~
49 yut
AT




Cutting conditions

GT1, slots milling

Workpiece material

ISO HB Ve m/min ap Q4 @6 28 210 212 216 @20
group

P1 Structural steel 120 180-270

P2 Low-alloy steel 270 160-220 1-2D

P3 Alloy steel 250 140-180

Fzmin-| 001- | 002- | 0.02-  0.03- | 0.04-  0.05- | 0.05-

P4 Tempered alloy steel 424 130-180 = 0.5-1D max 0.04 0.05 0.07 0.8 09 oAl om

P5 High-alloy steel 240 130-180 1-2D

P6 Tempered high-alloy steel 424 70-120 0.5-1D

M1 Mortensltlc ferritic 200 80-160

stainless steel

M2 Martensitic stainless Fzmin-| 001- | 0.02- | 0.02-  0.03- | 0.04-  0.05- | 0.05-
M | ceel 240 | 60-150 | 08-15D | oy | 004 @ 005 = 007 @ 08 09 om | om

M3 Austenitic stainless

steel 180 60-120

K1 Annealed cast iron,

Ductile cast iron e ez

Fzmin-| 001-  002- | 0.02-  0.03-  004-  005-  0.05-

K2 Grey cast iron 180 | 130-240 08-15D  max | 004 = 005 007 08 09 on | om
K3 Spheroidal graphite
cast iron 250 120-240
S1 I.ron—bose heat 200 20-40
resistant alloys
S2 Nickel-base heat
resistant alloys 350 20-30 Fzmin- 001- | 002- 002- 003- 004- 005- 0.05-
S o 0.5-0.8D
o max 0.04 0.05 0.07 0.8 09 on omn
S3 Titanum and titanum alloys 10 30-80
S4 Titanum and titanum alloys
Alpha+beta alloys 310 30-80

* thermal chucks;
+ power chucks (collets with increased cutter chuck pressure);
« hydroplastic chucks.

When milling into a full slot, do not use ER collet chucks. It is necessary to pay

attention to the rigidity of the part fastening and the rigidity of the machine ap

itself.

There can be used: %
ae

microbor =



Cutting conditions

G11, semifinish shoulder milling

| Overlap percent ae
Workpiece materia .
ISO group HB Ve m/min Qb 26
5% 10% 20% 5% 10% 20%
P1 Structural steel 120 180-270
P2 Low-alloy steel 270 160-220
P3 Alloy steel 250 140-180
Fz min - 0.04 - 0.03 - 0.025 - 0.045 - 0.04 - 0.03 -
P4 Tempered alloy steel 424 130-180 max 0.12 0.09 0.064 0.16 0.12 0.09
P5 High-alloy steel 240 130-180
P6 Tempered high-alloy steel 424 70-120
M1 !\’Icrtensmc ferritic 200 80-160
stainless steel
M2 Martensitic stainless Fz min - 0.04 - 0.03 - 0.025 - 0.045 - 0.04 - 0.03 -
M | el 240 | 60-150 | o 012 0.09 0.064 016 012 0.09
M3Austentic stainless
steel 180 60-120
K1 An_neqled .cast iron, 230 140-240
Ductile cast iron
X Fz min - 0.04 - 0.03 - 0.025 - 0.045 - 0.04 - 0.03 -
K2 Grey cast iron 180 | 130-240 | mox 012 0.09 0.064 016 012 0.09
K3 Spheroidal graphite
cast iron 250 120-240
S1 I.ron—bclse heat 200 20-40
resistant alloys
S2 Nickel-base heat
g  resistantalloys 350 20-30 ' Fzmin- | 004- 0.03 - 0025- | 0.045- 0.04 - 0.03 -
max 0.12 0.09 0.064 0.16 0.12 0.09
S3 Titanum and titanum alloys 110 30-80
S4 Titanum and titanum alloys
Alpha+beta alloys 310 30-80
When semi-finishing with an overlap width ae 5 - 10% for material groups P1-4 M1-2 K, tool diameters
are from 8 to 20 mm. It is recommended to mill the entire length of the cutting part using the following
chucks: ap

* thermal chucks;
+ power chucks (collets with increased cutter chuck pressure);
» hydroplastic chucks.

For milling high temperature alloys and titanium, the milling depth is 1D and the width ae is not more than
25% of the diameter.

For high-alloy, alloy, quenched-tempered and austenitic stainless steels, the milling depth is 1.5D and the
width ae is not more than 40% of the diameter.

; microbop

ae

1



Cutting conditions

G11, semifinish shoulder milling

Overlap percent ae
Groups 8 210 on 216 220
5% | 10% | 20% 5% | 10%  20% 5%  10% 20% 5% | 10% 20% 5% | 10% | 20%
P1
P2
P3
0065- 005- 004- 0072- 005- 004- 0075- 005- 004~ 0I2- 008- 04-  012- 009- 006-
P4 02 | 015 012 025 07 013 02 018 012 005 07 012 039 028 03
PS
P6
M1
vp 0065~ 005- 004~ 0072- 005- 004~ 0075- 005- 004~ O0R2- 008- 04- 0R2- 009- 006-
02 01 012 025 07 0135 025 018 012 0035 07 012 039 028 013
M3
K1
, 0065- 005- 004- 0072- 005- 004- 0075- 005- 004- 012- 008- O04- 0R2- 009- 006-
K 02 | 015 012 025 0 013 025 018 012 005 077 012 039 028 03
K3
st
$2 0065- 005- 004- 0072- 005- 004- 0075- 005- 004- 012- 008- 04- 012- 009- 006-
02 015 012 025 07 013 025 018 0122 005 07 012 039 028 03
s3
s4

When semi-finishing with an overlap width ae 5 - 10% for material groups P1-4 M1-2 K, tool diameters
are from 8 to 20 mm. It is recommended to mill the entire length of the cutting part using the following

chucks:

» thermal chucks;

+ power chucks (collets with increased cutter chuck pressure);
« hydroplastic chucks.

For milling high temperature alloys and titanium, the milling depth is 1D and the width ae is not more than
25% of the diameter.

For high-alloy, alloy, quenched-tempered and austenitic stainless steels, the milling depth is 1.5D and the

width ae is not more than 40% of the diameter.

ap

microbop

ae
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Cutting conditions

G12, G13

Workpiece material

ISO HB Ve m/min Q4 @6 8 @10 @12 216 @20
groups
P1 Structural steel 120 180-270
P2 Low-alloy steel 270 160-220
P3 Alloy steel 250 140-180
Fzmin- | 0.02- 0.03 - 0.03 - 0.04 - 0.04 - 0.05 - 0.05 -
P4 Tempered alloy steel 424 130-180 max 0.05 0.07 0.09 0.10 omn 0.13 0.17
P5 High-alloy steel 240 130-180
Pé Tempered high-alloy steel 424 70-120
M1 Morten3|t|c ferritic 200 80-160
stainless steel
M M2 Martensitic stainless Fz min- 0.02 - 0.03 - 0.03 - 0.04 - 0.04 - 0.05 - 0.05 -
sl 240 60-150 oy 0.05 0.07 0.09 0.10 om 0.3 017
M3 Austenitic stainless
steel 180 60-120
K1 An.nealed .cdst iron, 230 140-240
Ductile cast iron
) Fzmin- | 0.02- 0.03 - 0.03 - 0.04 - 0.04 - 0.05 - 0.05 -
K2 Grey cast iron 180 | 130-240 | gy 0.05 0.07 0.09 010 om 013 017
K3 Spheroidal graphite
cast iron 250 120-240
S1 Iron—bose heat 200 20-40
resistant alloys
S2 Nickel-base heat
g  resistant alloys 350 20-30  Fzmin- | 002- | 003- | 003- | 004- 004- 005- & 005-
max 0.05 0.07 0.09 0.10 on 0.13 0.17
S3 Titanum and titanum alloys 10 30-80
S4 Titanum and titanum alloys
Alpha+beta alloys 310 30-80
]
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Cutting conditions

G12, G13

1SO sl S et HB  Vem/min  ae ap o4 26 o8 210 Q1R 216 | ©20
groups

P1 Structural steel 120 160
P2 Low-alloy steel 270 160 0.027 0.04 0.06 0.065 0.07 0.075 0.09
P3 Alloy steel 250 160
P4 Tempered alloy steel 424 70 0.5D D 0019 | 0028 0042 | 0045 @ 0049 0052 @ 0063
PS5 High-alloy steel 240 120 0.027 0.04 0.06 0.065 0.07 0.075 0.09
P6 Tempered high-alloy steel 424 70 0019 0028 @ 0042 | 0045 & 0049 0052 0063
M1 Martenistic ferritic 200 85 002 0041 0045 005 | 0055 006 0065
stainless steel
M2 Martenistic stainless

M —— 240 77 0.5D 1D 0.02 0.041 0.045 0.05 0.055 0.06 0.065
M3 Austenitic stainless
steel 180 77 0.015 0.03 0.04 0.045 0.05 0.055 0.058
K1 An.nealed .CCJST iron, 230 119
Ductile cast iron
K2 Grey cast iron 180 19 0.5D 1D 0.033 0.05 0.074 0.081 0.087 0.093 0.112
K3 Spheroidal graphite
cast iron 250 9
S1 I.ron—bose heat 200 2
resistant alloys

0.2D 0.3D 0.014 | 0.028 | 0031 0.035 | 0.038 | 0.042 @ 0.045

S2 Nickel-base heat 350 2

S resistant alloys
S3 Titanum and titanum alloys 110 47
S4 Titanum and titanum alloys 0.5D 0.3D 0.018 0.037 0.04 0.045 0.049 0.054 0.058
Alpha+beta alloys 310 47

When milling into a full slot, do not use ER collet chucks. It is necessary to pay

attention to the rigidity of the part fastening and the rigidity of the machine ap
itself. /
e
ae

There can be used:

« thermal chucks;

« power chucks (collets with increased cutter chuck pressure);
+ hydroplastic chucks.

microbor <=



End mills for stainless steel and heat resistant alloys

Series M11
o : Y4 (/
90 % TiAl <45 W /
t D2 '"—'—'—'—'—“k D
-
L ap
‘ Item No. D1, mm ap, mm L1, mm D2, mm ‘ Z ‘
M11FO4057-4C04 4 n 57 4 4
M11F06057-4C06 13 57 4
M11F08063-4C08 19 63 4
M11F10072-4C10 10 22 72 10 4
M11F12083-4C12 12 26 83 12 4
M11F16092-4C16 16 32 92 16 4
Series M13
X \V4
45° % TiAl <45 W ,
VHM L b E: SIXN | | zz4 | | HRC ', ) | |[A4s
t D2 '"—'—'—'—'—;'\Y N D
-
L ap C
‘ Item No. Ds, mm ap, mm L1, mm D2, mm ‘ z Cx45° ‘
M13F04057-4C04 4 n 57 4 0,06
M13F06057-4C06 13 57 4 0,09
M13F08063-4C08 19 63 4 0,12
M13F10072-4C10 10 22 72 10 4 0,15
M13F12083-4C12 12 26 83 12 4 0,18
M13F16092-4C16 16 32 92 16 4 0,24

microbop

Cutting conditions P. 57

Order example: M11F04057-4C04



End mills for stainless steel and heat resistant alloys

Series M31

) () (W) (D) =) @ ) (@) =
‘ - Dl 4—————- NN *D1-
L | ap R

Item No. D1, mm ap, mm L1, mm D2, mm z R, mm
M31R04057-4C04 4 n 57 4 4 2
M31R06057-4C06 6 13 57 4 3
M31R08063-4C08 8 19 63 4 4

M31R10072-4C10 10 22 72 10 4 5
M31R12057-4C12 12 12 57 12 4 6
M31R16092-4C15 16 32 92 16 4 8

Cutting conditions P. 61

u
s g
Order example: M31R04057-4C04 "Ij 56
AT



Cutting conditions

MT1, M13
ISO LG BTSN e HB  Vcm/min ot @6 28 210 12 216 @20
groups
P1 Structural steel 120 180-270
P2 Low-alloy steel 270 160-220
P3 Alloy steel 250 140-180
Fz min- 0.02 - 0.03 - 0.03 - 0.04 - 0.04 - 0.05 - 0.05 -
P4 Tempered alloy steel 424 130-180 max 0.05 0.07 0.09 0.10 0.n 0.13 0.17
PS5 High-alloy steel 240 130-180
P6 Tempered high-alloy steel 424 70-120
M1 !‘/Icrtensmc ferritic 200 80-160
stainless steel
M M2 Martensitic stainless Fz min- 0.02 - 0.03 - 0.03 - 0.04 - 0.04 - 0.05 - 0.05 -
steel 260 60-150 | gk 0.05 0.07 0.09 0.10 om 013 0.7
M3 Austenitic stainless
steel 180 | 60-120
K1 An.neoled .cast iron, 230 140-240
Ductile cast iron
. Fz min- 0.02 - 0.03 - 0.03 - 0.04 - 0.04 - 0.05 - 0.05 -
K2 Grey castiron 180 | 130-240 | mgx 0.05 0.07 0.09 010 oM 013 017
K3 Spheroidal graphite
cast iron 250 120-240
S1 I'ron—bose heat 200 20-40
resistant alloys
S2 Nickel-base heat
g  resistantalloys 350 20-30 | Fzmin- | 002- | 003- = 003- @ 004- 004- 005- 005-
max 0.05 0.07 0.09 0.10 o 0.13 0.17
S3 Titanum and titanum alloys 10 30-80
S4 Titanum and titanum alloys
Alpha+beta alloys 310 30-80
]
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Cutting conditions

MT1, M13, slots milling

Workpiece material

ISO HB Ve m/min ap (%11 @6 28 210 212 216 220
groups

P1 Structural steel 120 180-270

P2 Low-alloy steel 270 160-220 1-2D

P3 Alloy steel 250 140-180

Fzmin-| 001-  002- | 0.02-  0.03-  004-  005- | 0.05-

P4 Tempered alloy steel 424 130-180 = 0.5-1D max 0.04 0.05 0.07 0.8 09 on o.M

P5 High-alloy steel 240 130-180 1-2D

P6 Tempered high-alloy steel 424 70-120 0.5-1D

M1 Mortensltlc ferritic 200 80-160

stainless steel

M2 Martensitic stainless Fzmin-| 001- | 0.02- | 0.02-  0.03- | 0.04-  0.05- | 0.05-
M | ceel 240 60-150  08-15D oy 004 005 007 08 09 om | om

M3 Austenitic stainless

steel 180 60-120

K1 Annealed cast iron,

Ductile cast iron 2 e

Fzmin-| 001-  002- | 0.02-  0.03-  004-  005-  0.05-

K2 Grey cast iron 180 130-240 08-15D  mgx | 004 = 005 007 08 09 omn | om

K3 Spheroidal graphite

cast iron 250 120-240

S1 I.ron—bose heat 200 20-40

resistant alloys

S2 Nickel-base heat

g  resistantalloys 350 20-30 Fzmin- 001- 002- | 002-  003- 004- | 005- | 005-

05-08D | g« | 004 005 = 007 | 08 09 om om

S3 Titanum and titanum alloys 10 30-80

S4 Titanum and titanum alloys

Alpha+beta alloys 310 30-80

« thermal chucks;
« power chucks (collets with increased cutter chuck pressure);
+ hydroplastic chucks.

When milling into a full slot, do not use ER collet chucks. It is necessary to pay

attention to the rigidity of the part fastening and the rigidity of the machine ap

itself.

There can be used: %
ae

microbor -



Cutting conditions

MT1, M13, semifinish shoulder milling

| Overlap percent ae
Workpiece materia X
ISO S HB Ve m/min oL 26
5% 10% 20% 5% 10% 20%
P1 Structural steel 120 180-270
P2 Low-alloy steel 270 160-220
P3 Alloy steel 250 140-180
Fz min - 0.04 - 0.03 - 0.025 - 0.045 - 0.04 - 0.03 -
P4 Tempered alloy steel 424 130-180 max 0.12 0.09 0.064 0.16 0.12 0.09
P5 High-alloy steel 240 130-180
P6 Tempered high-alloy steel 424 70-120
M1 Mqrtensmc ferritic 200 80-160
stainless steel
M2 Martensitic stainless Fz min - 0.04 - 0.03 - 0.025 - 0.045 - 0.04 - 0.03 -
M | el 240 607150 | oy 012 0.09 0.064 016 012 0.09
M3 Austentic stainless
steel 180 60-120
K1 An_neoled .ccst iron, 230 140-240
Ductile cast iron
) Fz min - 0.04 - 0.03 - 0.025 - 0.045 - 0.04 - 0.03 -
K2 Grey cast iron 180 | 130-240 oy 012 0.09 0.064 016 012 0.09
K3 Spheroidal graphite
cast iron 250 120-240
S1 I.ron—bclse heat 200 20-40
resistant alloys
S2 Nickel-base heat
g  resistantalloys 350 20-30 ' Fzmin- | 004- 0.03 - 0025- | 0045-  0.04- 0.03 -
max 0.12 0.09 0.064 0.16 0.12 0.09
S3 Titanum and titanum alloys 10 30-80
S4 Titanum and titanum alloys
Alpha+beta alloys 310 30-80
When semi-finishing with an overlap width ae 5 - 10% for material groups P1-4 M1-2 K, tool diameters
are from 8 to 20 mm. It is recommended to mill the entire length of the cutting part using the following
hucks:
chucks ap

* thermal chucks;
+ power chucks (collets with increased cutter chuck pressure);
« hydroplastic chucks.

For milling high temperature alloys and titanium, the milling depth is 1D and the width ae is not more than
25% of the diameter.

For high-alloy, alloy, quenched-tempered and austenitic stainless steels, the milling depth is 1.5D and the
width ae is not more than 40% of the diameter.

. microbop

ae

18



Cutting conditions

MT1, M13, semifinish shoulder milling

Overlap percent ae
Groups 8 10 212 216 @20
5% | 10% | 20% 5% | 10%  20% 5%  10% 20% 5% | 10% 20% 5% | 10% | 20%
P1
P2
P3
0.065-  0.05- | 0.04- 0072- | 005- 004- 0075-| 005-  004- | 012- | 0.08- 0.4 - 012- | 0.09-  0.06 -
P4 0.2 0.15 0.12 0.25 0.7 0.13 0.23 0.18 0.12 0.03 0.7 0.12 0.39 0.28 0.3
PS
P6
M1
5 0.065-| 005- | 0.04- 0.072-| 005-| 004- 0075- 005-  004- 012-  008-  04- 012- | 0.09-  0.06-
b 0.2 0.15 0.12 0.25 0.7 0.13 0.23 0.18 0.12 0.03 0.17 0.12 0.39 0.28 0.13
M3
K1
0.065- | 0.05- | 0.04- 0072- | 0.05- 004- 0.075-| 005-  004- | 012- | 0.08- 0.4 - 012- | 0.09-  0.06 -
K2 0.2 0.15 0.12 0.25 0.17 0.13 0.23 0.18 0.12 0.03 0.7 0.12 0.39 0.28 0.13
K3
S1
S2 0.065- | 0.05- | 0.04- 0072- 0.05- 004- 0075-| 005-  004- | 012- | 0.08- 0.4 - 012- | 0.09-  0.06 -
0.2 0.15 0.12 0.25 0.17 0.13 0.23 0.18 0.12 0.03 0.7 0.12 0.39 0.28 0.13
S3
S4
When semi-finishing with an overlap width ae 5 - 10% for material groups P1-4 M1-2 K, tool diameters
are from 8 to 20 mm. It is recommended to mill the entire length of the cutting part using the following
hucks:
chucks ap

» thermal chucks;

+ power chucks (collets with increased cutter chuck pressure);
« hydroplastic chucks.

For milling high temperature alloys and titanium, the milling depth is 1D and the width ae is not more than
25% of the diameter.

For high-alloy, alloy, quenched-tempered and austenitic stainless steels, the milling depth is 1.5D and the

width ae is not more than 40% of the diameter.

microbop

ae
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Cutting conditions

ISO WG BTSN HB  Vcm/min ot @6 o8 210 12 216 @20
groups
P1 Structural steel 120 180-270
P2 Low-alloy steel 270 160-220
P3 Alloy steel 250 140-180
Fzmin- | 0.02 - 0.03 - 0.03 - 0.04 - 0.04 - 0.05 - 0.05 -
P4 Tempered alloy steel 424 130-180 max 0.05 0.07 0.09 0.10 om 0.13 0.17
PS5 High-alloy steel 240 130-180
P6 Tempered high-alloy steel 424 70-120
M1 MCII'teI’lIStIC ferritic 200 80-160
stainless steel
M M2 Martenistic stainless Fz min- 0.02 - 0.03 - 0.03 - 0.04 - 0.04 - 0.05 - 0.05 -
s 260 60-150 | gk 0.05 0.07 0.09 0.10 om 013 017
M3 Autenistic stainless
steel 180 60-120
K1 An.neoled .cast iron, 230 140-240
Ductile cast iron
) Fzmin- | 0.02 - 0.03 - 0.03 - 0.04 - 0.04 - 0.05 - 0.05 -
K2 Grey castiron 180 | 130-240 | mgx 0.05 0.07 0.09 0.10 oM 013 017
K3 Spheroidal graphite
cast iron 250 120-240
S1 Iron-bose heat 200 20-40
resistant alloys
S2 Nickel-base heat
g | resistantalloys 350 20-30  Fzmin-  002- | 003- | 003-  004- 004- 005- 005-
max 0.05 0.07 0.09 0.10 on 0.13 0.17
S3 Titanum and titanum alloys 10 30-80
S4 Titanum and titanum alloys
Alpha+beta alloys 310 30-80
]
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Cutting conditions

1SO Uieligelze e iite] HB  Vcm/min  ae ap o4 26 o8 210 o1 216 | ©20
groups

P1 Structural steel 120 170
P2 Low-alloy steel 270 170 - 0.04 0.06 - 0.07 0.075 0.09
P3 Alloy steel 250 170
P4 Tempered alloy steel 424 80 05D D - 0028 0042 - 0049 0052 0.063
P5 High-alloy steel 240 130 - 0.04 0.06 - 0.07 0.075 0.09
P6 Tempered high-alloy steel 424 80 = 0.028 0.042 = 0.049 0.052 0.063
M Martensistic ferritic 200 90 - 0041 | 0045 - | 0055 006 0065
stainless steel
M2 Martensistic stainless

M ] 240 95 0.5D D = 0.041 0.045 = 0.055 0.06 0.065
M3 Autenistic stainless
steel 180 95 - 0.03 0.04 - 0.05 0.055 0.058
K1 Aqnealed .cost iron, 230 119
Ductile cast iron
K2 Grey cast iron 180 119 0.5D 1D - 0.05 0.074 - 0.087 0.093 0.112
K3 Spheroidal graphite
cast iron 250 9
S1 I.ron—bose heat 200 25
resistant alloys

0.2D 0.3D - 0.028 = 0.031 - 0.038 | 0.042 @ 0.045

S2 Nickel-base heat 350 o5

S resistant alloys
S3 Titanum and titanum alloys 10 50
S4 Titanum and titanum alloys 0.5D 0.3D - 0.037 0.04 - 0.049 0.054 0.058
Alpha+beta alloys ElE =

When milling into a full slot, do not use ER collet chucks. It is necessary to pay

attention to the rigidity of the part fastening and the rigidity of the machine ap
itself. /
e
ae

There can be used:

« thermal chucks;

« power chucks (collets with increased cutter chuck pressure);
+ hydroplastic chucks.

microbor -



End mills for non-ferrous alloys

Series N92

D ) () @ EE-
-

Lo | ap C
‘ Item No. ‘ D1, mm ‘ ap, mm ‘ L1, mm D2, mm ‘ YA ‘ Cx45° ‘
N92F04050-2C04 4 n 50 4 2 0,2
N92F04057-2C04 4 n 57 4 2 0,2
N92F04075-2C04 4 30 75 4 2 0,2
N92F06057-2C06 6 13 57 6 2 0,2
N92F06050-2C06 6 16 50 6 2 0,2
N92F06075-2C06 6 30 75 6 2 0,2
N92F08063-2C08 8 19 63 8 2 0,25
N92F080100-2C08 8 40 100 8 2 0,25
N92F100100-2C10 10 22 100 10 2 0,25
N92F10072-2C10 10 22 72 10 2 0,25
N92F10075-2C10 10 25 75 10 2 0,25
N92F12073-2C12 12 12 73 12 2 0,3
N92F12083-2C12 12 26 83 12 2 0,3
N92F12075-2C12 12 30 75 12 2 0,3
N92F120100-2C12 12 45 100 12 2 0,3
N92F16092-2C16 16 32 92 16 2 0,4
N92F160100-2C16 16 36 100 16 2 0.4
N92F200104-2C20 20 38 104 20 2 0,5

Cutting conditions P. 67

u
s g
63 "lj Order example: N92F04050-2C04
A



End mills for non-ferrous alloys

Series N93

D o [ 8 o 7S
l - i ii os ---_-_-_-_-_-Kﬁ-a
L ap C

‘ Item No. ‘ D1, mm ‘ ap, mm ‘ L1, mm D2, mm ‘ YA ‘ Cx45° ‘
N93F04050-3C04 4 n 50 4 3 0,2
N93F04057-3C04 4 n 57 4 5 0,2
N93F04057-3C04L 4 20 57 4 3 0,2
N93F04075-3C04 4 30 75 4 3 0,2
N93F06057-3C06 6 13 57 6 3 0,2
N93F06050-3C06 6 16 50 6 3 0,2
N93F06075-3C06 6 30 75 6 3 0,2
N93F08063-3C08 8 19 63 8 Y 0,25
N93F080100-3C08 8 40 100 8 3 0,25
N93F100100-3C10 10 22 100 10 ) 0,25

N93F10072-3C10 10 22 72 10 3 0,25
N93F10075-3C10 10 25 75 10 5 0,25
N93F12073-3C12 12 12 73 12 3 0,3
N93F12083-3C12 12 26 83 12 Y 0,3
N93F12075-3C12 12 30 75 12 3 0,3
N93F120100-3C12 12 45 100 12 3 0,3
N93F16092-3C16 16 32 92 16 3 0.4
N93F160100-3C16 16 36 100 16 Y 0,4
N93F200104-3C20 20 38 104 20 3 0,5

Cutting conditions P. 67

u
s g
Order example: N93F04050-3C04 "lj 64
A



End mills for non-ferrous alloys

Series N94

N e (L) (A (00) O ) (355 ( D) (]
prm— NN i — NNNE
Ly .9 Ac

‘ Item No. ‘ D1, mm ‘ ap, mm ‘ L1, mm D2, mm z ‘ Cx45° ‘
N94FO4050-4C04 4 n 50 4 4 0,2
NQ4F04057-4C04 4 n 57 4 4 0,2
NQ4F04075-4C04 4 30 75 4 4 0,2
N94F06057-4C06 ) 13 57 6 4 0,2
N94F06050-4C06 6 16 50 6 4 0,2
N94FO06075-4C06 6 30 75 6 4 0,2
N94F08063-4C08 8 19 63 8 4 0,25
N94F080100-4C08 8 40 100 8 4 0,25
N94F100100-4C10 10 22 100 10 4 0,25
N94F10072-4C10 10 22 72 10 4 0,25
N94F10075-4C10 10 25 75 10 4 0,25
N9Q4F12073-4C12 12 12 73 12 4 0,3
N94F12083-4C12 12 26 83 12 4 0,3
N94F12075-4C12 12 30 75 12 4 0,3
N94F120100-4C12 12 45 100 12 4 0,3
N94F16092-4C16 16 32 92 16 4 0,4
N94F160100-4C16 16 36 100 16 4 0,4
N94F200104-4C20 20 38 104 20 4 0,5

Cutting conditions P. 67

u
s g
65 "lj Order example: N94F04050-4C04
A



End mills for non-ferrous alloys

Series N95

m VHM @ m.\* Ej )4 [?1:_:]
— 3 il E—— L
L | ap R

‘ Item No. ‘ D1, mm ‘ ap, mm ‘ L1, mm D2, mm ‘ Z ‘ R, mm ‘
N95R04050-2C04 4 1l 50 4 2 2
N9SR04057-2C04 4 n 57 4 2 2
N9SR04075-2C04 4 30 75 4 2 2
N95R06057-2C06 6 13 57 6 2 5
N95R06050-2C06 6 16 50 [¢) 2 3
N95R06075-2C06 6 30 75 6 2 Y
N95R08063-2C08 8 19 63 8 2 4
N9SR080100-2C08 8 40 100 8 2 4
N95R100100-2C10 10 22 100 10 2 5
N95R10072-2C10 10 22 72 10 2 5
N95R10075-2C10 10 25 75 10 2 5
N95R12073-2C12 12 12 73 12 2 6
N95R12083-2C12 12 26 83 12 2 6

N95R12075-2C12 12 30 75 12 2 6
N95R120100-2C12 12 45 100 12 2 6
N95R16092-2C16 16 32 92 16 2 8
N95R160100-2C16 16 36 100 16 2 8
N95R200104-2C20 20 38 104 20 2 10

Cutting conditions P. 69

L
I
Order example: N95R04050-2C04 "lj 66
A



Cutting conditions

N92, N93, N94

1SO Workpiece material HB  Vcm/min ot @6 o8 @10 12 216 @20
groups
S3 Titanum and titanum alloys 10 30-50
S Fz min- 0.01- 0.02 - 0.02 - 0.03 - 0.04 - 0.05 - 0.05 -
S4 Titanum and titanum alloys max 0.05 0.06 0.08 09 on 0.13 0.17
Alpha+beta alloys 310 HO-ED
N1 Wrought aluminium alloys 60-100 | 700-900

N2 Aluminium casting alloys 75-90 | 750-900

<12% Si
N3 Aluminium casting alloys Fz min - 0.01- 0.02 - 0.02 - 0.03 - 0.04 - 0.05 - 0.05 -
%S 9 aloy 90-130 | 400-450  Max 0.05 0.06 0.08 09 om 013 0.7
N4 Leaded bronze, brass, 90-T10 | 500-550
copper alloys
N5 Electrolytic copper 100 350-380
N92, N93, N94, slots milling
IS0 BiEiE SR e HB  Vem/min  ap o o6 @8 @0 o2 o6b 00
groups
S3 Titanum and titanum alloys 10 30-50
S Fz min- 0.01- 0.02 - 0.02 - 0.03 - 0.04 - 0.05 - 0.05 -
S4 Titanum and titanum alloys 310 30-50 max 0.05 0.06 0.08 09 om 0.13 0.17
Alpha+beta alloys -
N1 Wrought aluminium alloys 60-100 | 700-900
N2 Aluminium casting alloys
B 75-90 | 750-900
N3 Aluminium casting alloys Fzmin- | 0.01- 0.02 - 0.02 - 0.03 - 0.04 - 0.05 - 0.05 -
g g afloy 90-130 | 400-450 | mMax 004 0.05 0.07 0.08 0.09 o1 om
N4 Leaded bronze, brass, 90-T10 | 500-550
copper alloys
N5 Electrolytic copper 100 350-380
ap

7
ae
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Cutting conditions

N92, N93, N94, semifinish shoulder milling

Overlap percent ae

Workpiece material

ISO groups HB Ve m/min Q4 @6
5% 10% 20% 5% 10% 20%
S3 Titanum and titanum alloys 110 30-50
S Fz min- 0.03 - 0.02 - 0.012 - 0.045 - 0.035 - 0.025 -
S4 Titanum and titanum alloys 1 max 0.09 0.07 0.05 0.12 0.8 0.065
Alpha+beta alloys 310 30550
N1 Wrought aluminium alloys 60-100 = 700-900

N2 Alumini ti Il
uminium casting alloys 75-90 | 750-900

<12% Si
I 15 Aluminium casting alloys Fzmin- | 003- 0.02 - 0012- | 0045-  0035- | 0025-
% S g ooy 00-130 | 400-450  mMax 0.09 0.07 005 012 08 0.065

N4 Leaded bronze, brass, 90-T10 | 500-550

copper alloy
N5 Electrolytic copper 100 350-380
Overlap percent ae
Groups 28 @10 212 216 @20
5% | 10% 20% 5% | 10% 20% 5% | 10% 20% 5%  10% | 20% 5%  10%  20%
S3
0.05- 1 0.038- 0.025-| 0.06-  0.05-  0036-|0094- 0.07- 005- 0.095- 007- | 005- 0.095- 007- | 005-
st 0.16 0.3 0.098 0.7 0.13 0.1 0.25 0.18 0.14 0.25 0.19 0.4 0.25 0.19 0.4
N1
N2
0.05- 1 0.038- 0.025-| 0.06-  0.05-  0036-|0094- 0.07- 005- 0.095- 0.07- | 005- 0.095- 007- | 005-
N3 0.16 0.3 0.098 0.7 0.13 0.1 0.25 0.18 0.14 0.25 0.19 0.4 0.25 0.19 0.4
N4
NS
When semi-finishing with an overlap width ae of 5 - 10% for material groups N, it is recommended to mill
the entire length of the cutting part. In other cases, the depth ap is 2D.
For milling heat resistant alloys and titanium, the milling depth is 1D and the width ae is not more than P
25% of the diameter.
ae
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Cutting conditions

1SO Workpiece material HB  Vcm/min ot 6 o8 @10 12 216 @20
groups
S3 Titanum and titanum alloys 10 30-50
S Fz min- 0.01- 0.02 - 0.02 - 0.03 - 0.04 - 0.05 - 0.05 -
S4 Titanum and titanum alloys max 0.05 0.06 0.08 09 on 0.13 0.17
Alpha+beta alloys 310 30-50
N1 Wrought aluminium alloy 60-100 | 600-800
N2 Aluminium casting alloys.
<12% Si 75-90 | 600-800
N3 Aluminium casting allovs Fz min - 0.01- 0.02 - 0.02 - 0.03 - 0.04 - 0.05 - 0.05 -
>12% Si g alloys. 90-130 | 400-450  mMax 0.05 0.06 0.08 09 0. 0.13 0.17
N4 Leaded bronze, brass, 90-T10 | 500-550
copper alloy
N5 Electrolytic copper 100 350-380
]
i~
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End mills for tempered steel

Series H501
\/ (/
R % . |?| <65 W /
VHM K e Ej TiAIN 246 | | HRC ‘A
L2
Ds
_= e | I — N NN
Ly aP__AR
‘ Item No. ‘ D1, mm ‘ ap, mm ‘ L1, mm D2, mm Ds, mm L2, mm YA R
H501E04050-6C04 4 4 50 4 39 10 6
H501E04050-6C0O4RO01 4 4 50 4 39 10 6 0,1
H501E05050-6C05 5 5 50 5 49 12 6
H501E05050-6COSRO1 5 5 50 5 49 12 6 0,1
H501E06060-6C06 6 9 60 6 5,85 14 6
H501E06060-6C06R0O15 6 9 60 6 5,85 14 6 0,15
H501E08063-6C08 8 12 63 8 785 20 6
H501E08063-6C0O8R02 8 12 63 8 785 20 6 0,2
H501E10072-6C10 10 15 72 10 97 25 6
H501E10072-6C10R02 10 15 72 10 97 25 6 0,2
H501E12073-6C12 12 18 73 12 n,7 30 6
H501E12073-6C12R02 12 18 73 12 n7 30 6 0,2
H501E14083-6C14 14 21 83 14 13,5 35 6
H501E14083-4C14R025 14 21 83 14 13,5 85 4 0,25
H501E16092-6C16 16 24 92 16 15,4 40 6
H501E16092-6C16R03 16 24 92 16 15,4 40 6 0,3

Cutting conditions P. 77

u
I
Order example: H501E04050-6C04 "lj 70
A



End mills for tempered steel

Series H502

VHM M Q\* Ej TIAIN [:1:] e

I ' D2| Hf—-——-—-—- NN D
- L ap R
‘ Item No. ‘ D1, mm ‘ ap, mm ‘ L1, mm D2, mm z R
H502F02050-4C04 2 50 4 4
H502F03050-6C06 3 8 50 6 6
H502F03050-6C06R01 3 50 6 6 0,1
H502F04050-6C06 4 10 50 6 6
H502F04050-6C06R01 4 10 50 6 6 0,1
H502F05050-6C06 5 12 50 6 6
H502F05050-6C06RO1 5 12 50 6 6 0,1
H502F06060-6C06 6 14 60 6 6
H502F06060-6C06R0O15 6 14 60 6 6 0,15
H502F08063-6C08 8 20 63 8 6
H502F08063-6C08R02 8 20 63 8 6 0,2
H502F10072-6C10 10 23 72 10 6
H502F10072-6C10R02 10 23 72 10 6 0,2
H502F12073-6C12 12 26 73 12 6
H502F12073-6C12R02 12 26 73 12 6 0,2
H502F14083-6C14 14 30 83 14 6
H502F14083-6C14R025 14 30 83 14 6 0,25
H502F16092-6C16 16 35 92 16 6
H502F16092-6C16R03 16 35 92 16 6 0,3
H502F180100-6C18 18 40 100 18 6
H502F180100-6C18R035 18 40 100 18 6 0,35
H502F200104-6C20 20 45 104 20 6
H502F200104-6C20R035 20 45 104 20 6 0,35

Cutting conditions P. 77

|
e g
7 "-j Order example: H502F02050-4C04
A



End mills for tempered steel

Series H503

VHM M Q\* Ej TIAIN [:1:] e

I ' D2| Hf—-——-—-—- NN D
- L ap R
‘ Item No. ‘ D1, mm ‘ ap, mm ‘ L1, mm D2, mm z R
H503F02050-4C04 2 8 50 4 4
H503F03060-6C06 3 12 60 6 6
H503F03060-6C06R01 3 12 60 [¢) 6 0,1
H503F04060-6C06 4 16 60 6 6
H503F04060-6C06R01 4 16 60 6 6 0,1
H503F05060-6C06 5 20 60 6 6
H503F05060-6C06RO1 5 20 60 6 6 0,1
H503F06068-6C06 6 24 68 6 6
H503F06068-6C06R015 6 24 68 6 6 0,15
H503F08075-6C08 8 28 75 8 6
H503F08075-6C0O8R02 8 28 75 8 6 0,2
H503F10081-6C10 10 85 81 10 6
H503F10081-6C10R02 10 35 81 10 6 0,2
H503F12083-6C12 12 36 83 12 6
H503F12083-6C12R02 12 36 83 12 6 0,2
H503F140100-6C14 14 42 100 14 6
H503F140100-6C14R025 14 42 100 14 6 0,25
H503F160108-6C16 16 48 108 16 6
H503F160108-6C16R03 16 48 108 16 6 0,3
H503F180110-6C18 18 54 110 18 6
H503F180110-6C18R035 18 54 10 18 6 0,35
H503F200126-6C20 20 60 126 20 6
H503F200126-6C20R035 20 60 126 20 6 0,35

Cutting conditions P. 77

u
=g
Order example: H503F02050-4C04 "lj 72
A



End mills for tempered steel

Series H508

VHM g" m%\* Ej TIAIN [:)1:] ,jg‘rc’:

l _ D2| H————— AN NN D
L ap

‘ Item No. ‘ D1, mm ‘ ap, mm L1, mm D2, mm Z
H508F06060-6C06 6 13 60
H508F08063-8C08 8 19 63
H508F10072-10C10 10 22 72 10 10
H508F12073-12C12 12 26 73 12 12
H508F16092-16C16 16 32 92 16 16

Cutting conditions P. 77

u
s g
73 "lj Order example: HS08F06060-6C06
AT



End mills for tempered steel

Series H542
VHM @ Q\* Ej man (| T e ’Z“ Qz.s"
| L e — Sl
I Ls ap R
‘ Item No. ‘ D1, mm ap, mm ‘ L1, mm D2, mm z R
H542F03050-6CO03R0S 3 8 50 3 6 0,5
H542F04050-6C04R05 4 10 50 4 6 0,5
H542F05050-6C0O5R05 5 12 50 5 6 0,5
H542F06060-6C06R05 [¢) 14 60 6 6 0,5
H542F06060-6CO06R1 [¢) 14 60 6 6 1
H542F06060-6C06R15 6 14 60 6 6 15
H542F06060-6C06R20 [¢) 14 60 6 6 2
H542F08063-6C0O8R0OS 8 20 63 8 6 0,5
H542F08063-6C0O8R1 8 20 63 8 6 1
H542F08063-6C0O8R15 8 20 63 8 6 15
H542F08063-6C0O8R20 8 20 63 8 6 2
H542F10072-6C10R0S 10 23 72 10 6 0,5
H542F10072-6CT0R1 10 23 72 10 6 1
H542F10072-6C10R15 10 23 72 10 6 15
H542F10072-6C10R2 10 23 72 10 6 2
H542F10072-6C10R25 10 23 72 10 6 2,5
H542F10072-6C10R3 10 23 72 10 6 3
H542F12073-6C12R1 12 26 73 12 6 1
H542F12073-6C12R15 12 26 73 12 6 15
H542F12073-6C12R2 12 26 73 12 6 2
H542F12073-6C12R25 12 26 73 12 6 2,5
H542F12073-6C12R3 12 26 73 12 6 i3
H542F16092-6C16R15 16 35 92 16 6 15
H542F16092-6C16R25 16 55| 92 16 6 2,5
H542F16092-6C16R3 16 35 92 16 6 3
H542F16092-6C16R35 16 55! 92 16 6 515
H542F200104-6C20R2 20 45 104 20 6 2
H542F200104-6C20R3 20 45 104 20 6 i3
H542F200104-6C20R35 20 45 104 20 6 3,5
H542F200104-6C20R4 20 45 104 20 6 4

Order example: H542F03050-6C03R05

Cutting conditions P. 77

hior



End mills for tempered steel

Series H572

VHM @ %‘\* Ej man || T, ;g‘z’: ’M‘ ﬁzoo

Dz| f—-————- - " -Dn
Lo ap R
‘ Item No. ‘ D1, mm ‘ ap, mm ‘ L1, mm D2, mm ‘ z ‘ R, mm
H572R02060-4C06 2 [¢) 60 6 4 1
H572R02560-4C06 2,5 7 60 6 4 1,25
H572R03060-4C06 3 8 60 6 4 15
HS572R03560-4C06 315 8 60 6 4 1,75
H572R04060-4C06 4 8 60 6 4 2
H572R05060-4C06 S 12 60 6 4 2,5
H572R05068-4C06 5 12 68 6 4 2,5
H572R050105-4C06 5 12 105 6 4 2,5
H572R06060-4C06 6 12 60 [¢) 4 3
H572R06068-4C06 6 12 68 6 4 5
H572R060105-4C06 6 12 105 6 4 3
H572R07063-4C08 7 14 63 8 4 E15)
H572R07075-4C08 7 14 75 8 4 35
H572R070105-4C08 7 14 105 8 4 815
H572R08063-4C08 8 14 63 8 4 4
H572R08075-4C08 8 14 75 8 4 4
H572R08105-4C08 8 14 105 8 4 4
H572R09072-4C10 9 18 72 10 4 4,5
H572R09081-4C10 9 18 81 10 4 4,5
H572R090110-4C10 9 18 1o 10 4 4,5
H572R090150-4C10 9 18 150 10 4 4,5
H572R10072-4C10 10 18 72 10 4 S
H572R10081-4C10 10 18 81 10 4 5
H572R100110-4C10 10 18 10 10 4 5
H572R100150-4C10 10 18 150 10 4 5
H572R12073-4C12 12 22 73 12 4 6
H572R12083-4C12 12 22 83 12 4 6
H572R120110-4C12 12 22 (0] 12 4 6
H572R120150-4C12 12 22 150 12 4 6
H572R14083-4C14 14 25 83 14 4 7
‘ Continued in the next page Cutting conditions P. 80

75 I]I]I‘l Order example: H572R02060-4C06



End mills for tempered steel

Series H572
\/ (/
R % . <65 W /
VHM w b Ej TiAIN 724 HRC ‘A
ﬂ-‘ Dy Hf—— RN D
Lo | ap R
Item No. D1, mm ap, mm L1, mm D2, mm Z R, mm
H572R140100-4C14 14 25 100 14 4 7
H572R140150-4C14 14 25 150 14 4 7
H572R16092-4C16 16 30 92 16 4 8
H572R160108-4C16 16 30 108 16 4 8
H572R160150-4C16 16 30 150 16 4 8
H572R180100-4C18 18 34 100 18 4 9
H572R180110-4C18 18 34 10 18 4 9
H572R180150-4C18 18 34 150 18 4 9
H572R200104-4C20 20 38 104 20 4 10
H572R200126-4C20 20 38 126 20 4 10
H572R200150-4C20 20 38 150 20 4 10

Order example: H572R140100-4C14

microbop

Cutting conditions P. 80




Cutting conditions

H501, H502, H503, H508, H542

Workpiece material

ISO HB Ve m/min @2-3 (28 @6 28 @10 @12-14 216 @18-20
groups
P3 Alloy steel 250 120-280
P4 Tempered alloy steel 424 70-200
Fzmin- | 0.015- | 003- | 0.03- | 0.04- | 0.05-  0.06- 0.06- | 0.07-

P5 High-alloy steel 240 110-280 max 0.035 0.07 0.07 0.09 0.10 on 0.13 0.17
Pé Tempered high-alloy steel 424 70-140
K1 An.nealed .cast iron, 230 140-240
Ductile cast iron

26 . Fzmin- | 0.015- 0.03- | 0.03- | 0.04-  005- | 006- 0.06- 0.07-
K2 Grey castiron 180 | 130-240 | max | 0035 007 | 007 & 009 0.0 o 0.13 0.17
K3 Spheroidal graphite
cast iron 250 120-240
H1 Tempered steel 550 40-200
H2 Tempered steel 630 30-170 | Fzmin- 0015- 003- 003- 004- 005- | 006- 006- | 0.07-
H3 Chilled cast iron 400 40-150 max 0.035 0.07 0.07 0.09 0.10 omn 0.13 0.17
H4 Hardened cast iron 550 40-140

" microbop




Cutting conditions

H501, H502, H503, H508, H542, semifinish shoulder milling

Workpiece material

Overlap percent ae

ISO groups HB Ve m/min 22-3 oL 26
5%  10% | 20% 5% 0%  20% 5%  10% | 20%
P3 Alloy steel 250 120-280
P4 Tempered alloy steel 360 70-200
Fz min-0.035- 0.026 - 0.02- | 0.04- | 0.03- 0.025-/0.045- 0.04- 0.03-
PS5 High-alloy steel 240 T0-280 | MOX 0.08 | 006 0.036 | 0.12 0.09 | 0.064 | 0.16 0.12 0.09
P6 Tempered high-alloy steel 380 70-140
K1 An'neoled 'cast iron, 230 140-240
Ductile cast iron
X Fz min- 0.035- 0.026 - 0.02- | 0.04- | 0.03- 0.025-|0.045-| 0.04- | 0.03 -
K2 Grey cast iron 180 1 130-240  ox | 008 | 006 | 0036 | 012 009 0064 | 016 & 012 | 009
K3 Sphermdal graphite 250 120-240
cast iron
H1 Tempered steel 550 50-200
H H2 Tempered steel 630 S0-170  Fzmin- 0.035- 0.026- 0.02- | 0.04- 0.03- 0.025-|0.045- 004- | 003-
H3 Chilled cast iron 400 50-150 | MOX 0.08 | 006 0.036 | 0.12 0.09 | 0064 | 0.16 0.12 0.09
H4 Hardened cast iron 550 50-140
[
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Cutting conditions

H501, H502, H503, H508, H542, semifinish shoulder milling

Overlap percent ae

Groups o8 210 o12-14 216 18-20

5% | 10% | 20% 5% | 10%  20% 5%  10% 20% 5% | 10% 20% 5% | 10% | 20%
P3
P4

0065- 005- 004-  0072- 005- 004~ 0075- 005- 004~ | 012- 008- 004~ | 012- 009- 006-
o5 02 | 015 012 | 025 07 013 | 023 018 013 | 003 017 012 | 039 028 013
P6
K1

0065- 005- 004-  0072- 005- 004- 0075- 005- O004- | 012- 008- 004~ | 012- 009- 006-
K2 02 | 015 012 | 025 07 013 | 023 018 013 | 003 017 012 | 03 028 013
K3
H1
H2  0065- 005- 004- |0072- 005- 004- 0075- 005- 004- | 012- 008- 004~ | 012-  009- 006-
s 02 | 015 012 | 025 07 013 | 0235 018 013 | 003 017 012 | 039 028 013
Ha

When semi-finishing with an overlap width ae 5 - 10% for material groups P1-4 M1-2 K, tool
diameters are from 8 to 20 mm. It is recommended to mill the entire length of the cutting
part using the following chucks:

« thermal chucks;

« power chucks (collets with increased cutter chuck pressure);

» hydroplastic chucks.

For high-alloy, alloy, quenched-tempered and austenitic stainless steels, the milling depth is
1.5D and the width ae is not more than 20% of the diameter.

’ or

ap

ae
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Cutting conditions

1SO W°""°;gip";°te”°' HB  Vem/min @2 o4 ©6 @8  ©0 o2 o 6 018 @20
P1 Structural steel 120 180-270
P2 Low-alloy steel 270 160-220
P3 Alloy steel 250 140-180
Fz min- 0.012 - 0.02-  0.03- | 0.03- 0.04- 0.04- 0.044- 0.05- 0.05- 0.5 -
P4 Tempered alloy steel 424 130-180 | max | 004 005 007 009 | 010 01 & 012 013 015 | 0.17
P5 High-alloy steel 240 130-190
P6 Tempered high-alloy steel 424 70-120
K1 An.necled .cast iron, 230 140-240
Ductile cast iron
G ) Fz min- 0.012 - 0.02- 0.03- | 0.03- 0.04- 0.04- 0.044- 0.05- 0.05- 0.5 -
rey cast iron 180 | 130-240  mgx 004 005 007 | 009 | 010 07 012 | 013 | 015 | 0.7
K3 Spheroidal graphite
ceE e 250 | 120-240
H1 Tempered steel 550 40-200
H2 Tempered steel 630 30-170  Fz min-|0.012 -| 0.02 - | 0.03 -  0.03 - 0.04- 0.04 - 0.044- 0.05- 0.05- 0.05-
H3 Chilled cast iron 400 40-200 Max | 004 005 007 009 010 OM 012 013 015 01
H4 Hardened cast iron 550 40-180
| |
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Cutting conditions

1SO W°'kp;§i£°te”°' HB Vem/min ae ap @2 @4 ©6 ©8 @10 @R 0L 6 18 @20
P3 Alloy steel 250 190 0057 012 017 018 019 | 02 022 023 025 | 026
P4 Tempered alloy steel 424 170 0045, 01 015 0155 0165 017 @ 0172 0175 | 0177 0.78
0.05D  0.02D
P5 High-alloy steel 240 190 005 | 012 016 017 018 | 019 0192 0.196  0.198 0.199
P6 Tempered high-alloy steel | 424 160 0045 01 035 015 0165 077 0172 0175 0177  0.178
K1 An.neoled .cast iron, 230 220
Ductile cast iron
K2 Grey cast iron 180 220 0.05D 002D 0055 012 | 017 018 | 019 | 02 022 023 025 026
K3 Spheroidal graphite
cast iron 250 220
H1 Tempered steel 550 160 0042 008 012 | 012 015 | 016 0162  0.166 | 0.168  0.169
H2 Tempered steel 630 190 004 07 01 0T 013 013 0132 0134 0134 0135
H 0.05D  0.02D
H3 Chilled cast iron 400 | 200 005 | 01 015 | 015 016 017 0172 0374 | 0176 0176
H4 Hardened cast iron 550 180 005 01 014 01 015 016 0162 0164 0166 0.167

When milling into a full slot, do not use ER collet chucks. It is necessary to pay

attention to the rigidity of the part fastening and the rigidity of the machine ap
itself. /
iz
ae

There can be used:

+ thermal chucks;

+ power chucks (collets with increased cutter chuck pressure);
+ hydroplastic chucks.
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Multi-purpose shape end mills

Series G40

n vim | &0 ZL Ej man || T e
l = i — =,

L
‘ Item No. ‘ D1, mm ‘ L1, mm D2, mm ‘ Z ‘
G40C06057-4C04A60 6 57 4
G40C08063-4C08A60 8 63 4
G40C10072-4C10A60 10 72 10 4
G40C12083-4C12A60 12 83 12 4
Series G41

o \/
B o DL OEDEWE:
| = | — .
L

‘ Item No. ‘ D1, mm ‘ L1, mm D2, mm YA ‘
G41C04057-4C04A90 4 57 4 4
G41C06057-4C06A90 6 57 4
G41C08063-4C08A90 8 63 4
G41C10072-4C10A90 10 72 10 4
G41C12083-4C12A90 12 83 12 4
G41C16092-4C16A90 16 92 16 4
G41C200104-4C20A90 20 104 20 4

Cutting conditions P. 85

u
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Order example: G40C06057-4C04A60 "lj 82
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Multi-purpose shape end mills

Series G42
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‘ Item No. ‘ D1, mm ‘ L1, mm D2, mm ‘ Z ‘
G42C06057-4C06A120 6 57 4
G42C08063-4C08A120 8 63 4
G42C10072-4C10A120 10 72 10 4
G42C12083-4C12A120 12 83 12 4

Cutting conditions P. 85
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83 yut Order example: G42C06057-4C06A120
AT



Multi-purpose shape end mills

Series G43
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‘ Item No. ‘ D1, mm ‘ Ly, mm D2, mm z R ‘
G43S06057-4C06R05 6 57 6 4 0,5
G43S06057-4C06R08 6 57 6 4 0,8

G43508063-4C08R1 8 63 8 4 1
G43S08063-4CO08R15 8 63 8 4 15
G43S10072-4C10R2 10 72 10 4 2
G43S10072-4C10R25 10 72 10 4 2,5
G43512083-4C12R3 12 83 12 4 3
G43S14083-4C14R4 14 83 14 4 4
G43S16092-4C16R5 16 92 16 4 5
G435200104-4C20R6 20 104 20 4 6

Cutting conditions P. 85
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Order example: G43S06057-4C06R05 "Ij 84
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Cutting conditions

G40, G41, G42, G43

1SO Workpiece material HB  Vcm/min o4 @6 o8 @10 12 216 @20
groups
P1 Structural steel 120 180-270
P2 Low-alloy steel 270 160-220
P3 Alloy steel 250 140-180
Fzmin- | 0.02 - 0.03 - 0.03 - 0.04 - 0.04 - 0.05 - 0.05 -
P4 Tempered alloy steel 424 130-180 | max 0.05 0.07 0.09 0.10 om 0.13 0.17
P5 High-alloy steel 240 130-180
P6 Tempered high-alloy steel 424 70-120
M1 !"Icrtensmc ferriric 200 80-160
stainless steel
M M2 Martensitic stainless Fz min- 0.02 - 0.03 - 0.03 - 0.04 - 0.04 - 0.05 - 0.05 -
sieel 240 1 60-150 oy 0.05 0.07 0.09 010 om 013 017
M3 Austenitic stainless
steel 180 60-120
K1 An.neoled .cast iron, 230 140-240
Ductile cast iron
) Fzmin- | 0.02 - 0.03 - 0.03 - 0.04 - 0.04 - 0.05 - 0.05 -
K2 Grey castiron 180 | 130-240 | mgx 0.05 0.07 0.09 010 o 013 017
K3 Spheroidal graphite
A - 250 | 120-240
S1 I.ron-bose heat 200 20-40
resistant alloys
S2 Nickel-base heat
g | resistantalloys 350 20-30  Fzmin-  002- | 003- | 003- & 004- 004- 005- 005-
max 0.05 0.07 0.09 0.10 on 0.13 0.17
S3 Titanum and titanum alloys 10 30-80
S4 Titanum and titanum alloys
Alpha+beta alloys 310 30-80
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TECHNICAL
INFORMATION

Shank cutters




Reference data

450

400

350

300

250

200

150

100

50

Torque Hm for diameter 12mm

B ER collet chuck B Hydroplastic chuck B Thermal chuck " Power collet chuck

0.035

0.030

0.025

0.020

0.015

Runout in pm

0.010

0.005

0.000

20% 40% 80% 100% 140% 160%
Durability in %

0,01is a standard ER collet chunk runout that taken as 100% tool durability
0,005 is a high precision ER collet runout

0,003 is a hydroplastic chunk runout

0,015-0,025 is a collets runout according to DIN6499

0,015-0,03 is a weldon chunk runout

= @ Mmicrobop




Monolithic cutters characteristics:

Teeth number

R - nominal flute radius

D - cutter diameter

d - core diameter

The more teeth a mill has, the harder the cutting tool due to the increase in core diameter. A large number of teeth allows to work

at high feeds and evenly distribute the load.

The more teeth a mill has, the more difficult it can remove material.

Teeth number Z < 4

Teeth numberZ =5

Material with chip length

Aluminium alloy

Operations with large ae (milling width)
20.25x@ - full slot

Unstable conditions

Long tool overhang

Spindle runout

Weak chunk pressure

Small ae (cutting width)
Trochoidal milling
Finishing operations
Stable conditions
System rigidity

High clamping torque
Short tool overhang
Castiron

Tempered steel

Helix angle

End mills have helix angles from 0° to 60°. Microbor standard for end
mills is from 30° to 48°.

The helix angle affects the distribution of cutting forces, as well as the
process of chip removal from the cutting zone.

Angle w is a helix angle.

or

88



Monolithic mills characteristics:

- - — ! X o
T Gl i il
- Spiral ! . o
- | 48 30
Cylinder circumference
I
Radial force B Resultant force Axial force

Large helix angle (35°-50°)

Low radial of cutting force (do not press)
Low forces on thin walls
Possibility of manufacturing extended series of milling cutters

Requires high tool chuck pressure (cutter can be
"pulled" out of the mandrel)

Low vibration

Small helix angle (0°-35°)

/:./// Low axial cutting force
- Low forces on thin ends (sheet material processing)

For soft materials

For materials with chip length

Cutting angle

The cutting angle of the tool is important in the chip separation process. Depending on the cutter application, the execution of
the cutting angle may differ. Cutters for soft materials have large cutting angle that ensures the separation of chips from the
material with minimal cutting forces.

Cutters for tempered materials have minimum or even a negative cutting angle that ensures maximum cutting edge strength.




Cutting parameters

24

* Low cutting force
« Cutters for aluminium

ae

4

Cutting depth ap (t) and milling width ae (B)

/.

Sharp edge

7

g4

ae

4

Strong edge

» High cutting force
« Cutters for tempered material and cast iron

1 1 Q-
o o o
o] o]
ae ae ae
Profile milling Shoulder milling Slots milling
Feed
There are feed per tooth Fz, feed per revolution Fn and feed per minute Vf, which are defined as:
Vf - feed per minute (mm/min)
Fz - feed per tooth (mm/tooth)
Vf=FzxnxZ Fn=FzxZ
n - speed (rpm)
Z - teeth number
The feed rate for milling is feed per tooth.
Cutting speed and spindle speed
m=31416
mxDxn . _ Ve x 1000 . D - cutter diameter (mm)
Ve = ——— (m/min) n = ————(m/min) . :
1000 x D Ve - cutting speed (m/min)
n - spindle speed (rpm)




Cutting parameters

Milling of shaped surfaces with radius spherical cutters

When milling shaped surfaces, the main parameter in calculating the cutting speed will be the
effective cutter diameter.

! De - effective diameter (mm)
| De=2x+R2- (R - ap)? R - cutter radius (mm)
< | ap - cutting depth (mm)
Y x x
g In this case, the cutting speed will be: \Vc = nxDexn (m/min)
~ 1000
10°-15
\. / When working with spherical cutters, the cutting speed near the center of the cutter is close
V’ to zero. Chip removal is difficult.

It is recommended to mill with a spindle or workpiece tilt of 10° - 15°.

In this case, the cutting speed must be calculated taking into account the effective cutter
diameter De.

N
o\

Removed material volume

The volume of material removed is equal to the difference between the volumes of the
workpiece and the finished part. The volume can be calculated using the formula:

Vf - feed per minute (mm/min)

ap x ae x Vf (cm?3/min) ap - cutting depth (mm)

1000 ae - cutting width (mm)

Q=

Cutting time

The main time during milling is equal to the ratio of the path length to the value of the feed per minute passed by the
cutter for a certain number of passes.

I, L 2
[ |
i pass 1 i L - workpiece length (mm)
i pass 2 i I1 - cutter infeed (mm)
''''''' T - X +
' | To = & X j (mm) 12 - cutter overhang (mm)
! ! Vf i - passes number
VFf Vf - feed per minute (mm,/min)
—_—
/_\_/\_/



Troobleshooting

‘ Problem

Cause

Solution

Edge splintering

S

High feed (high feed per tooth)
Too sharp geometry
Low system rigidity

Interrupted cutting

Long tool overhang

Increase cutting speed

Use a cutter with a bevel or
rounded edge

Check tool fastening

Reduce tool overhang

Side wear on the back

S

Too high temperature in the
cutting zone

Low feed per tooth

Small tool angle of backing-off

Insufficient cooling

Reduce cutting speed

Increase feed

Improve cutting fluid supply (check
cutting fluid concentration)

Build-up forming

S5

Low cutting speed
Low feed per tooth
Chemical reaction of coating with the workpiece
Insufficient cooling

The cutting angle does not match the
workpiece material

Increase cutting speed
Check cutter wear

Improve cutting fluid supply (check
cutting fluid concentration)

Use mills of other geometry

Crater formation at the edge

S

Cutting speed too high
Feed per tooth too low

Large back angle

Build-up forming

Reduce cutting speed

Increase feed

Improve cutting fluid supply (check
cutting fluid concentration)

Choose a mill with a smaller back angle

hior
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Troubleshooting

Problem

Cause

Solution

Edge chipping

Cutting speed too high
Low system rigidity
High vibration

Feed per tooth too high

Incorrect tool

Reduce cutting speed
Check tool fastening
Reduce tool overhang
Reduce feed

Use mills of other geometry

Check workpiece material

Vibration
Cutting speed too high Reduce cutting speed
Low system rigidity Check tool fastening
Incorrect mode (the tool does not Reduce tool overhang
cut, but presses) Select the largest possible tool diameter
Incorrect tool with a strong core




Notes
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