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with neck clearance
and 2 length options

R
ERERIE

high cutting efficiency,
round knuckle HRf
geometry for minimum
power consumption and
lower cutting force
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larger flutes
guarantee an optimal
chip evacuation with
increased feeds

BEAMIBEE
BR&EHFEE
R E

the innovative
round knuckle HRf
geometry ensures
particularly small
chips

HREI R FTEYEEIAZ
BB RIRY /I

large face chip chambers

and double protected cutting
edge corners for minimum
vibration plunging, ramping and
orbital milling
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new roughing end mill with ROUND KNUCKLE-TYPE GEOMETRY
A B AR A2 AR AR BN T2 8% )

/ perfect stability thanks to extra-flat round knuckle-type HRf roughing geometry
// lower cutting forces ideal for less powerful machines & clamping conditions

/ stable machining conditions allow high metal removal rates
with cutting depths up to 2xD

7/ ARHRI AT E ST, - BR Y TRMBEN

7 TIEIBAE  FEREE AT REB AR AR E B AR EMN TR
/ REMNMIEGYS  BNEBBGRE SRRV EDMNIRE

You can find the new roughing end mills with round knuckle-type geometry on page 9 and 10.
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roughing geometry reduces the

short chips thanks more stable asymmetrical
to innovative knuckles produce smooth larger flutes for cutting pressure in comparison
roughing geometry rough-finish surfaces optimal chip evacuation to smooth cutting milling cutters
BUFTAYRE N T A& BRENTHEBER MABYEE EA—fF S 85 T)ME L
fEtN B85 ELEERESHIRE fEHEE R 47 AN T & Az AR

FEAE T IHIRE

new roughing end mill with FLAT KNUCKLE-TYPE TEETH
AT AERHTEAEIN T #T]

/ increased metal removal rate by utilising the entire cutting edge length
/ up to 60 % longer tool life with high process reliability

// ideal for less powerful machines and unstable clamping

/ NREETRTDRERESTBERE

/B EmER 60 % IILBEEAEMES

/ BERRhEE/ NS THREBERABENIER

You can find the new roughing end mills with flat knuckle-type teeth from page 11.
THEOMEAEMTAERT) F2EE11H
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Ratio

RF 100 A WF S0 X A
\_/ SRS SRRESERBMSET] » P22~265.

For high-performance roughing
of aluminium with Carbo-coating

RF 100 A WF | page 22-25

@, @ rr00UHF BRENE - EEE - P1I~13

For machining of steel, high tensile
and cast iron materials

RF 100 U HF | page 11-13

. M . N RF 100 VA NF Bk ~ M1 ~ A5
/A <_/ N/ nrel - 548 JEESER 0 P15~16.

Universal application for soft tough
steels, stainless, low-alloyed cast iron
and non-ferrous materials

RF 100 VA NF | page 15-16

RATIO END MILLS =xZE 7]

/ extremely smooth operation and max. metal removal rates thanks to unequal
helix angles and unequal cutting edge

/' long tool life and process reliable machining thanks to tough carbide
substrates and wear-resistant coatings

/ material-specific flute profiles and face cutting for optimal smooth running
and perfect chip evacuation

/ BRAZREANAEDENTIHT - B2 T BENHHINTHEBIRANSBEBIHRE
/ RAREMNIRE BN ERERE - DESeR  MIBERENSE

J BHRNBEBETAGREZO - BEREENTENINTENEE
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For universal roughing operations

GS 100 U | page 18-19

\_/4
For high-performance roughing of
aluminium and non-ferrous metals

GS 100 A | page 26

® m@®E

For all tough materials

RS 100 U | page 17

®®

Machining of high tensile materials

RS 100 F | page 14

GS 100 U :
e AEVESET] P18~10.

GS 100 A S =AY
e HIEE S BRI P26.

RS 100 U
MM ER AT P17,

RS 100 U
BIRAMERBSET) P14,




ISO code

Steel, high-alloyed steel

Stainless steel

Grey cast iron, spheroidal graphite iron and malleable cast iron
Aluminium and other non-ferrous metals

Special, super and titanium-alloys

Iz w2 X 27T

Hardened steel and chilled cast iron

Coatings

() bright €D Carbo Bt E /B @® rIRE/mano FIRE

Pictograms
Tool material . .

Solid carbide finest grain (carbide-UF) High speed

Shank form B DHA DHB

to DIN 6535

Standard 844K| 16527L

to DIN

WN

to Guhring standard

Type HF || HR | HRf|| NF || NRf | WF || WR

Application area similar to DIN 1836

© TiAN nanoA

steel

woicatons i Gl =l ok

nla

Slotting Roughing Ramping Helix
8 3xD
Length S R
ANNSNNNY | ANNSNSW

short (DIN) medium length extra length

[ ey —

T

3-6 4 4-5 || 4-6

Number of cutting
edges

r of major cutting edges

w
3
Numbe
20° 0° 45° 30° 36° 30°
Helix angle 32°|([/ 38°||(/ 29°
31°
Size of
o
+

helix angle/number of different helix angles

Rake angle

j* 4° j* 7° 8° j* 9° j“ 11° 12°
NN N NN

) )

-] )

Rake angle of circumference cutting edges

Cutting edge form 45°

Corner chamfer

Feed @» Q»
M

¥ N

for lateral feed for lateral feed,
and ramping ramping and drilling

Drilling

On the product pages you will find
recommendations on the suitability for
the application groups and information
on the max. tensile strength and
hardness for every tool:

@ optimal suitability

O limited suitability

& Signum
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W Roughing end mills
m.“

Tool ilustration J] B REE

AT EEE

Standard Ratio end mills RF 100 U
con oo
Cee oo RGN
.

c e O
IS
B R ey

. EE——
- O

HHER
Hard-
ness

RE
Length

B2hEs ME EE
Helix Tool  Sur-
angle © material face

000606

High-performance roughing end mills RS 100 F

Ratio end mills RF 100 VA

® ¢ ¢ O O
® ¢ ¢ O O

® ¢ ¢ O O

il

® ¢ ¢ O O

High-performance roughing end mills RS

e o o O o

e ¢ ¢ O o

]

Roughing end mills GS 100 U (fine teeth)

® ¢ ¢ O O

II

® ¢ ¢ O O

‘ng 48 | %gg: . .
‘ng 48 | Qgg: . .
— 367
kf i s Q%" . .
36°
T o
— 30°
T U e
T -UEf e
by 3xD 30°
T U e
4 ASRRRSN
3xD 30°
w ) Qsz' . ®
4 ASRRRSN
30°
T e
4 RN
— 30°
T e
4 S
~ 48 || | )%
T [ i o
~ 48 || | )%
N [ [ o
T U
T -
- 36°
T U o
36°
T U o
- o 30°
% [~ [ o
- 1730°
5 / ®
i R ES
& / ®
T

R &E Wi B
Article
d1/mm g Page

6.000 - 20.000 6970 9

6.000 - 20.000 6971 9

6.000 - 20.000 6972 10
6.000 - 20.000 6973 10
6.000 - 25.000 6881 11
6.000 - 25.000 6882 11
6.000 - 20.000 6883 12
6.000 - 20.000 6884 12
6.000 - 20.000 6885 13
6.000 - 20.000 6886 13
6.000 - 25.000 6889 14
6.000 - 25.000 6890 14
5.000 - 25.000 6877 15
5.000 - 25.000 6878 15
6.000 - 20.000 6879 16
6.000 - 20.000 6880 16
6.000 - 25.000 6887 17
6.000 - 25.000 6888 17
6.000 - 25.000 3723 18
6.000 - 20.000 3365 19
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Roughing end mills W

- - o D WE RE HES ME £BE R &E fmsk B
Tool illustration TEE Hard- Helx ~ Tool  Sur- Article
z ness Lemgit angle ° material face d1/mm no. Page

AT M RS
Hard roughing end mills GS 100 H (fine teeth)

20°

I— ] 7= = . ® oo 25000 6704 20

-~ 20°

. . . SRS T~ Wl ®  eoozso or0s 20
S :

20°

55 ““Q . ® 6.000-20000 3682 21
o

== (4 29 € 6000-20000 6974 22

6.000 - 20.000 6975 22

Ratio end mills Alu RF 100 A

= EE
¢
H
®

| |(4 290 6.000-20.000 6976 23

30°
s |[4 297 6.000-20.000 6977 23

1 [17)30°
== |4 2e; (O 6000-25000 6868 24

lEN
20 (O 6000-25000 6869 24

30°
s (429 (O 6.000-20.000 6870 25

6.000 - 20.000 6871 25

@ 666

1

Roughing end mills GS 100 A (coarse teeth)

NN

oA - g A s o e o
z
H
O

° 6.000 - 25.000 3364 26

. 6.000-25.000 3127 26

O O

— - - -

Roughing end mills GS 40 (fine teeth)

e o o o O

6.000 - 20.000 3322 27

e e o o O 6.000 - 20.000 3668 27

Q 30°
W

e o o o O 6.000 - 32.000 3340 28

e
;
%

® O & O

34}

e ¢ o o O

0
NSy E 2
I;E 45°
N

M42 ~ HSS-CO #ME 88t &5 31-36

6.000 - 32.000 3660 28

Roughing end mills GS 80 (fine teeth)

e o o o O

4.000-25.000 6756 30

saf
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Roughing end mills

Standard Ratio end mills RF 100 U RF 100 U HRf
P (L5 Tooimaera: SN
es271|| HRF|| =% M 38° || 45° > gm 48 ‘
4 v Surface Y ®
Type HRf HRf
T o e
Shank form HA HB
B *© GUHRINGNAVIGATOR @ @
M o Cutting data page 37-38
K . gmsmreE
N
S o
H & ® neck cleara_mce
e centre cutting
- TRt
o iR IJEHD
HRf
Sy ¢
=) I 5
bl |
I3
I
waE 6970 6971
Discount group 106 106
d1 h10 d2 hé d3 1 12 13 o] VA Code no.
=t
mm mm mm mm mm mm mm x 45° T
6.00 6.00 5.70 57 13.0 20.0 0.12 4 6.00 2,400 2,400
8.00 8.00 7.70 63 19.0 26.0 0.16 4 8.00 2,900 3,000
10.00 10.00 9.50 72 22.0 30.0 0.20 4 10.00 3,300 3,400
12.00 12.00 11.50 83 26.0 36.0 0.24 4 12.00 3,900 4,100
16.00 16.00 15.50 92 32.0 42.0 0.32 4 16.00 6,300 6,400
20.00 20.00 19.50 104 38.0 52.0 0.40 4 20.00 9,600 9,800
f,(mm/z)/ @ BIER | TIE fz(mm/z) /@ BT | TR
o) B gz 8 | 6 [ 8 [ 10 [ 12 | 16 [ 20 gz 8 | 6 [ 8 [ 10 [ 12 | 16 [ 20
ISO | Hardness Ve v i’: ‘ - Ve - RAYE
)i ap=1,0xD & ac=1,0xD thi® ap=15xD ;ﬂ_‘ ae max = 0,75 x D

<850N/mm2 135 0,009 0,018 0,024 0,032 0,038 0,051 0,064 160 0,010 0,021 0,028 0,037 0,044 0,059 0,074
=850 N/mm2 100 0,008 0,017 0,022 0,030 0,036 0,048 0,060 120 0,010 0,019 0,026 0,085 0,041 0,055 0,069
<750N/mm?2 90 0,008 0,017 0,022 0,030 0,036 0,048 0,060 110 0,010 0,019 0,026 0,035 0,041 0,055 0,069

M =750N/mm?2 55 0,007 0,013 0,018 0,025 0,030 0,040 0,050 70 0,008 0,016 0,021 0,030 0,036 0,048 0,060
s Ni-based 25 0,006 0,012 0,016 0,022 0,026 0,035 0,044 40 0,007 0,014 0,019 0,026 0,082 0,042 0,053
Ti-based 50 0,007 0,013 0,018 0,025 0,030 0,040 0,050 70 0,008 0,016 0,021 0,030 0,036 0,048 0,060

<240HB 120 0,009 0,018 0,024 0,032 0,038 0,051 0,064 140 0,010 0,021 0,028 0,037 0,044 0,059 0,074
=240HB 105 0,008 0,017 0,022 0,030 0,036 0,048 0,060 130 0,010 0,019 0,026 0,035 0,041 0,055 0,069

9 GUHRING



Roughing end mills

Standard Ratio end mills RF 100 U RF 100 U HRf
== - Teoimaera: SN
wnt | T [ | B2
WN s | 5 | e Surface ® ®
Type HRf HRf
T o e
Shank form HA HB
B *© GUHRINGNAVIGATOR ® ®
M o Cutting data page 37-38
K . gmsmreE
N
S o
H & * neck cleara_mce
e centre cutting
 fRSEEE
o Um i@ A
HRf
Sy ¢
=) I 5
Pl |
I3
I
waE 6972 6973
Discount group 106 106
d1 h10 d2 hé d3 I 12 13 c 4 Code no.
=t
mm mm mm mm mm mm mm x 45° T
6.00 6.00 5.70 65 13.0 28.0 0.12 4 6.00 2,600 2,700
8.00 8.00 7.70 75 19.0 38.0 0.16 4 8.00 3,200 3,300
10.00 10.00 9.50 80 22.0 38.0 0.20 4 10.00 3,600 3,700
12.00 12.00 11.50 93 26.0 46.0 0.24 4 12.00 4,300 4,500
16.00 16.00 15.50 108 32.0 58.0 0.32 4 16.00 6,900 7,100
20.00 20.00 19.50 126 38.0 74.0 0.40 4 20.00 10,600 10,800
f,(mm/z)/ @ BIJER | TIE fz(mm/z) /@ BT | TR
o) EE gz |3 6 8 [ 10 | 12 ] 16 | 20 yz |3 6 8 [ 10 ] 12 ] 16 | 20
ISO | Hardness Ve v i’: ‘ - Ve v RAYE
)i ap=1,0xD & ac=1,0xD thi® ap=2,0xD ;m_‘ ae max = 0,33 x D
<850N/mm?2 55 0,003 0,006 0,008 0,011 0,013 0,018 0,022 80 0,004 0,008 0,011 0,015 0,017 0,023 0,029
>850N/mm?2 40 0,003 0,006 0,008 0,011 0,013 0,017 0,021 60 0,004 0,008 0,010 0,014 0,016 0,022 0,027
<240HB 50 0,003 0,006 0,008 0,011 0,013 0,018 0,022 70 0,004 0,008 0,011 0,015 0,017 0,023 0,029
>240HB 40 0,003 0,006 0,008 0,011 0,013 0,017 0,021 65 0,004 0,008 0,010 0,014 0,016 0,022 0,027
GUHRING i)



Roughing end mills

Standard Ratio end mills RF 100 U

a7

30°

RF 100 U HF

e

yo
HF S ‘%32" o %
65271 4 45 @;’ gl Surface ® ®
Type HF HF
Tl e
Shank form HA HB
B *© GUHRINGNAVIGATOR
M Cutting data page 37-38
K . gmsmrE
N
S
H ® neck clearance
 centre cutting
o fESREREt
o BITBAD
HF
Sy ¢
S I 5
bl |
I3
I
waE 6881 6882
Discount group 106 106
d1 h10 d2 hé d3 1 12 13 o] VA Code no.
=t
mm mm mm mm mm mm mm x 45° T
6.00 6.00 5.70 57 13.0 20.0 0.12 4 6.00 2,400 2,400
8.00 8.00 7.70 63 19.0 26.0 0.16 4 8.00 2,900 3,000
10.00 10.00 9.50 72 22.0 30.0 0.20 4 10.00 3,300 3,400
12.00 12.00 11.50 83 26.0 36.0 0.24 4 12.00 3,900 4,100
16.00 16.00 15.50 92 32.0 42.0 0.32 4 16.00 6,300 6,500
20.00 20.00 19.50 104 38.0 52.0 0.40 4 20.00 9,600 9,800
25.00 25.00 24.00 121 45.0 63.0 0.50 4 25.00 15,300 15,500
f, (mm/z) /@ FI)HER | T f(mm/2)/ @ B‘BIIERE | T
e e] W g | 3 ] 6 | 8 | 10 [ 12 | 16 [ 20 | 3 ] 6 | 8 | 10 [ 12 | 16 [ 20
ISO Hardness Vo . Ve . SAYE
£)iE ap=1,0xD —m— )& ae=1,0xD t)x ap=1,5xD ;m_‘ aemzi:O,YSXD
<850N/mm?2 135 0,009 0,018 0,024 0,032 0,088 0,051 0,064 160 0,010 0,021 0,028 0,037 0,044 0,059 0,074
>850N/mm?2 100 0,008 0,017 0,022 0,030 0,086 0,048 0,060 120 0,010 0,019 0,026 0,035 0,041 0,055 0,069
<240HB 120 0,009 0,018 0,024 0,032 0,038 0,051 0,064 140 0,010 0,021 0,028 0,037 0,044 0,059 0,074
>240HB 105 0,008 0,017 0,022 0,030 0,036 0,048 0,060 130 0,010 0,019 0,026 0,085 0,041 0,055 0,069
11 GUHRING




Roughing end mills

Standard Ratio end mills RF 100 U RF 100 U HF
s e - rooimaera [N
) oe | 2T [ | B
s | 4 M| Surface ® ®
Type HF HF
oL T e
Shank form HA HB
B *© GUHRINGNAVIGATOR
M Cutting data page 37-38
K . gmsmrE
N
S
H ® neck clearance
 centre cutting
o fESREREt
o Um i@ A
HF
Sy ¢
S I 5
Pl |
I3
l1 J
waE 6883 6884
Discount group 106 106
d1 h10 d2 hé d3 I 12 13 c 4 Code no.
=t
mm mm mm mm mm mm mm x 45° T
6.00 6.00 5.70 65 18.0 28.0 0.12 4 6.00 2,800 2,900
8.00 8.00 7.70 75 24.0 38.0 0.16 4 8.00 3,500 3,500
10.00 10.00 9.50 80 30.0 38.0 0.20 4 10.00 4,000 4,100
12.00 12.00 11.50 93 36.0 46.0 0.24 4 12.00 4,800 4,900
16.00 16.00 15.50 108 48.0 58.0 0.32 4 16.00 7,600 7,700
20.00 20.00 19.50 126 60.0 74.0 0.40 4 20.00 11,600 11,700
fz(mm/z)/ @ BIER | T fz(mm/z) /@ BITER | TR
o) EE gz | 8 | 6 [ 8 [ 10 [ 12 | 16 [ 20 gz | 8 | 6 [ 8 [ 10 [ 12 | 16 [ 20
ISO | Hardness Ve v i’: ‘ . Ve v BRAYE
£);E ap=1,0xD )& ag=1,0xD iF ap=3,0xD ;ﬂ_‘ ae max = 0,33 x D
<850N/mm?2 80 0,005 0,011 0,014 0,019 0,023 0,031 0,038 140 0,008 0,016 0,022 0,029 0,035 0,047 0,058
>850N/mm?2 60 0,005 0,010 0,013 0,018 0,022 0,029 0,036 105 0,008 0,015 0,020 0,027 0,083 0,044 0,055
<240HB 70 0,005 0,011 0,014 0,019 0,023 0,031 0,038 125 0,008 0,016 0,022 0,029 0,085 0,047 0,058
>240HB 65 0,005 0,010 0,013 0,018 0,022 0,029 0,036 110 0,008 0,015 0,020 0,027 0,033 0,044 0,055
GUHRING 12



Roughing end mills

Standard Ratio end mills RF 100 U RF 100 U HF
T (L5 Toot macer [ ISSE S
HF /@32“ & % ‘
WN ANNSNNNY ‘ 4 H 48 : e Surface . .
Type HF HF
/R "
Shank form HA HB

GUHRINGNAVIGATOR
Cutting data page 37-38
o tJHIZH 37~38H

T o z.g.jﬁs

® neck clearance

 centre cutting
o fESRERET
o i@

HF

Sy ¢
Pl
I3
I
6885 6886

do
dy

ot
Discount group 106 106
d1 h10 d2 hé d3 1 12 13 o] VA Code no.
=t

mm mm mm mm mm mm mm x 45° T

6.00 6.00 5.70 75 13.0 34.0 0.12 4 6.00 3,100 3,200

8.00 8.00 7.70 100 19.0 49.0 0.16 4 8.00 3,800 3,800
10.00 10.00 9.50 100 22.0 48.0 0.20 4 10.00 4,300 4,400
12.00 12.00 11.50 150 26.0 58.0 0.24 4 12.00 5,500 5,700
16.00 16.00 15.50 150 32.0 78.0 0.32 4 16.00 8,900 9,000
20.00 20.00 19.50 150 38.0 78.0 0.40 4 20.00 13,500 13,700

fo (mm/z) /@ BT [ T fz(mm/z)/ @ FITERE | T

o) EE gz | 8 | 6 [ 8 [ 10 [ 12 | 16 [ 20 gz 8 | 6 [ 8 [ 10 [ 12 | 16 [ 20
SO | Hardness 11 Yo |y a-1.0xD —&— 1% ac=1,0xD | ggap=10xD ;ﬂ_‘ a m;ﬁ’“gi o

<850N/mm2 80 0,005 0,011 0,014 0,019 0,023 0,031 0,038 110 0,007 0,014 0,019 0,026 0,031 0,041 0,052
=850 N/mm2 60 0,005 0,010 0,013 0,018 0,022 0,029 0,036 85 0,007 0,014 0,018 0,024 0,029 0,039 0,048
<750N/mm?2 55 0,005 0,010 0,013 0,018 0,022 0,029 0,036 75 0,007 0,014 0,018 0,024 0,029 0,039 0,048

M =750N/mm?2 35 0,004 0,008 0,011 0,015 0,018 0,024 0,030 50 0,006 0,011 0,015 0,021 0,025 0,034 0,042

s Ni-based 15 0,004 0,007 0,010 0,013 0,016 0,021 0,026 30 0,006 0,010 0,013 0,018 0,022 0,030 0,037
Ti-based 30 0,004 0,008 0,011 0,015 0,018 0,024 0,030 50 0,006 0,011 0,015 0,021 0,025 0,034 0,042

- <240HB 70 0,006 0,011 0,014 0,019 0,023 0,031 0,038 100 0,007 0,014 0,019 0,026 0,031 0,041 0,052
=240HB 65 0,005 0,010 0,013 0,018 0,022 0,029 0,036 90 0,007 0,014 0,018 0,024 0,029 0,039 0,048

13 GUHRING



Roughing end mills

High-performance roughing end mills RS 100 F RS 100 F NF
es2rt 5-6 M| Surface ® ®
Type NF NF
Shank form HA HB
B+ GUHRINGNAVIGATOR
M Cutting data page 37-38
K . gmsmreE
N
S
H & * neck cleara_mce
e centre cutting
 fRSEEE
 SHITBAHD
NF
Sy ¢
=) I 5
Pl |
I3
I
o 6889 6890
Discount group 106 106
d1 h10 d2 hé d3 I 12 13 c 4 Code no.
L
mm mm mm mm mm mm mm x 45° T
6.00 6.00 5.70 57 13.0 20.0 0.30 5 6.00 2,700 2,700
8.00 8.00 7.70 63 19.0 26.0 0.30 5 8.00 3,200 3,300
10.00 10.00 9.50 72 22.0 30.0 0.30 5 10.00 3,600 3,700
12.00 12.00 11.50 83 26.0 36.0 0.50 5 12.00 4,200 4,200
14.00 14.00 13.50 83 26.0 36.0 0.50 5 14.00 5,900 6,100
16.00 16.00 15.50 92 32.0 42.0 0.50 6 16.00 6,500 6,700
18.00 18.00 17.50 92 32.0 42.0 0.50 6 18.00 9,000 9,200
20.00 20.00 19.50 104 38.0 52.0 0.50 6 20.00 9,900 10,000
25.00 25.00 24.00 121 45.0 63.0 0.60 6 25.00 14,500 14,600
fz (mm/z) /@ FI)HER | T f(mm/2)/ @ BIER | T
oee] W g | 3 ] 6 | 8 | 10 [ 12 | 16 [ 20 gz | 3 | 6 8 | 10 | 12 ] 16 | 20
ISO Hardness Vo . Ve . SAYE
£)iE ap=1,0xD —m— t)E ae=1,0xD t)F ap=1,5xD ;m_‘ aemzi:O,YSXD
<850N/mm?2 135 0,009 0,018 0,024 0,082 0,038 0,051 0,064 160 0,010 0,021 0,028 0,037 0,044 0,059 0,074
=850 N/mm?2 100 0,008 0,017 0,022 0,030 0,036 0,048 0,060 120 0,010 0,019 0,026 0,035 0,041 0,055 0,069
<240HB 120 0,009 0,018 0,024 0,032 0,038 0,051 0,064 140 0,010 0,021 0,028 0,037 0,044 0,059 0,074
>240HB 105 0,008 0,017 0,022 0,030 0,036 0,048 0,060 130 0,010 0,019 0,026 0,035 0,041 0,055 0,069

14



Roughing end mills

Ratio end mills RF 100 VA RF 100 VA NF
NF S “ﬁﬁ? ‘g& 38° o gm
65271 4 45 i Surface (a) (2]
Type NF NF
m m *{Z‘ % yp
Shank form HA HB
B+ GUHRINGNAVIGATOR
M o Cutting data page 37-38
K . gmzmer~eE
N o
S o
H ® neck clearance
 centre cutting
o fESREREt
o I JEHD
NF
Sy ¢
S I 5
Pl |
I3
1 [
waE 6877 6878
Discount group 106 106
d1 h10 d2 hé d3 I 12 13 c 4 Code no.
=t
mm mm mm mm mm mm mm x 45° T
5.00 6.00 4.80 57 13.0 18.0 0.10 4 5.00 2,000 2,000
6.00 6.00 5.70 57 13.0 20.0 0.12 4 6.00 2,400 2,400
7.00 8.00 6.70 63 16.0 24.9 0.14 4 7.00 2,700 2,700
8.00 8.00 7.70 63 19.0 26.0 0.16 4 8.00 2,900 3,000
9.00 10.00 8.70 72 19.0 29.9 0.18 4 9.00 3,100 3,200
10.00 10.00 9.50 72 22.0 30.0 0.20 4 10.00 3,300 3,400
12.00 12.00 11.50 83 26.0 36.0 0.24 4 12.00 3,900 4,100
14.00 14.00 13.50 83 26.0 36.0 0.28 4 14.00 5,200 5,300
16.00 16.00 15.50 92 32.0 42.0 0.32 4 16.00 6,300 6,400
18.00 18.00 17.50 92 32.0 42.0 0.36 4 18.00 8,000 8,200
20.00 20.00 19.50 104 38.0 52.0 0.40 4 20.00 9,600 9,800
25.00 25.00 24.00 121 45.0 63.0 0.50 4 25.00 15,300 15,500
fz(mm/z) /@ BIHERE | TIE fz(mm/z) /@ BIIERE | TR
B B gl 3 | 6 [ 8 [ 10 [ 12 ] 16 | 20 gl 3 | 6 [ 8 [ 10 [ 12 ] 16 | 20
ISO Hardness Ve — K ‘ - Ve . _ RAUE
% ap=1,0xD )& ae=1,0xD tiF ap=15xD ;&_‘ ae max = 0,75 x D
<850N/mm?2 135 0,009 0,018 0,024 0,032 0,088 0,051 0,064 160 0,010 0,021 0,028 0,037 0,044 0,059 0,074
>850N/mm?2 100 0,008 0,017 0,022 0,030 0,086 0,048 0,060 120 0,010 0,019 0,026 0,035 0,041 0,055 0,069
M <750N/mm?2 90 0,008 0,017 0,022 0,030 0,036 0,048 0,060 110 0,010 0,019 0,026 0,035 0,041 0,055 0,069
>750N/mm?2 55 0,007 0,013 0,018 0,025 0,030 0,040 0,050 70 0,008 0,016 0,021 0,030 0,036 0,048 0,060
s Ni-based 25 0,006 0,012 0,016 0,022 0,026 0,035 0,044 40 0,007 0,014 0,019 0,026 0,032 0,042 0,053
Ti-based 50 0,007 0,013 0,018 0,025 0,030 0,040 0,050 70 0,008 0,016 0,021 0,030 0,036 0,048 0,060
<240HB 120 0,009 0,018 0,024 0,032 0,038 0,051 0,064 140 0,010 0,021 0,028 0,037 0,044 0,059 0,074
>240HB 105 0,008 0,017 0,022 0,030 0,036 0,048 0,060 130 0,010 0,019 0,026 0,035 0,041 0,055 0,069
15 GUHRING




Roughing end mills

Ratio end mills RF 100 VA RF 100 VA NF
FUE . [0 oo e oG
NF ; %38“ o gm
WN = 4 ‘ il M]un Surface (a) (a)
Type NF NF
=T/ -
Shank form HA HB

GUHRINGNAVIGATOR
O Cutting data page 37-38
o tJHIZH 37~38H

= o 2 2 5]

® neck clearance
 centre cutting

o fESARRET
o i B
NF
Sy ¢
=) I 5
Pl ]
I3
I
HwaE 6879 6880
Discount group 106 106
d1 h10 d2 hé d3 I 12 13 c Z Code no.
B18

mm mm mm mm mm mm mm x 45° T

6.00 6.00 5.70 65 10.0 28.0 0.12 4 6.00 2,600 2,700
8.00 8.00 7.70 75 12.0 38.0 0.16 4 8.00 3,200 3,300
10.00 10.00 9.50 80 14.0 38.0 0.20 4 10.00 3,600 3,700
12.00 12.00 11.50 93 16.0 46.0 0.24 4 12.00 4,300 4,500
16.00 16.00 15.50 108 22.0 58.0 0.32 4 16.00 6,900 7,100
20.00 20.00 19.50 126 26.0 74.0 0.40 4 20.00 10,600 10,800

f(mm/z) /@ BIIERE | TIE fz(mm/z2) /@ BI)ER | TR
o) EE gz | 8 | 6 [ 8 [ 10 [ 12 | 16 [ 20 gz 8 | 6 [ 8 [ 10 [ 12 | 16 [ 20
ISO | Hardness Ve v i’: ‘ - Ve - RAYE
)iE ap=1,0xD & ac=1,0xD thi® ap=10xD ;m_‘ ae max = 0,75 x D

<850N/mm2 80 0,005 0,011 0,014 0,019 0,023 0,031 0,038 110 0,007 0,014 0,019 0,026 0,031 0,041 0,052
=850 N/mm2 60 0,005 0,010 0,013 0,018 0,022 0,029 0,036 85 0,007 0,014 0,018 0,024 0,029 0,039 0,048
<750N/mm?2 55 0,005 0,010 0,013 0,018 0,022 0,029 0,036 75 0,007 0,014 0,018 0,024 0,029 0,039 0,048

M =750N/mm?2 35 0,004 0,008 0,011 0,015 0,018 0,024 0,030 50 0,006 0,011 0,015 0,021 0,025 0,034 0,042

s Ni-based 15 0,004 0,007 0,010 0,013 0,016 0,021 0,026 30 0,006 0,010 0,013 0,018 0,022 0,030 0,037
Ti-based 30 0,004 0,008 0,011 0,015 0,018 0,024 0,030 50 0,006 0,011 0,015 0,021 0,025 0,034 0,042

- <240HB 70 0,006 0,011 0,014 0,019 0,023 0,031 0,038 100 0,007 0,014 0,019 0,026 0,031 0,041 0,052
=240HB 65 0,005 0,010 0,013 0,018 0,022 0,029 0,036 90 0,007 0,014 0,018 0,024 0,029 0,039 0,048

GUHRING 16



Roughing end mills

High-performance roughing end mills RS 100 U

a7

RS 100 U NF

e

o ST = (W
65271, 4-5 s Surface . .
Type NF NF
o T e
Shank form HA HB
B *© GUHRINGNAVIGATOR
M o Cutting data page 37-38
K . gmzmr~eE
N o
S °
H ® neck clearance
 centre cutting
 fRERRRET
« SHITEHD
NF
Sy ¢
=) I 5
bl |
I3
I
ot 6887 6888
Discount group 106 106
d1 h10 d2 hé d3 1 12 13 o] VA Code no.
=t
mm mm mm mm mm mm mm x 45° T
6.00 6.00 5.70 57 13.0 20.0 0.12 4 6.00 2,200 2,300
8.00 8.00 7.70 63 19.0 26.0 0.16 4 8.00 2,700 2,700
10.00 10.00 9.50 72 22.0 30.0 0.20 4 10.00 2,800 2,900
12.00 12.00 11.50 83 26.0 36.0 0.24 4 12.00 3,400 3,500
14.00 14.00 13.50 83 26.0 36.0 0.28 4 14.00 4,900 5,000
16.00 16.00 15.50 92 32.0 42.0 0.32 4 16.00 5,500 5,600
18.00 18.00 17.50 92 32.0 42.0 0.36 4 18.00 7,300 7,500
20.00 20.00 19.50 104 38.0 52.0 0.40 4 20.00 8,300 8,500
25.00 25.00 24.00 121 45.0 63.0 0.60 5 25.00 13,100 13,300
f, (mm/z) /@ FI)HER | T f(mm/z)/ @ BIIER | TR
M W g | 3 ] 6 | 8 | 10 [ 12 | 16 [ 20 g | 3 ] 6 | 8 | 10 [ 12 | 16 [ 20
ISO Hardness Vo o Ve . SAYE
Y& ap=1,0xD —M— H)E ae=1,0xD iR ap=1,5xD ;&_‘ ae max = 0,75 x D
<850 N/mm?2 135 0,009 0,018 0,024 0,032 0,038 0,051 0,064 160 0,010 0,021 0,028 0,037 0,044 0,059 0,074
>850N/mm?2 100 0,008 0,017 0,022 0,030 0,036 0,048 0,060 120 0,010 0,019 0,026 0,035 0,041 0,055 0,069
M <750N/mm?2 90 0,008 0,017 0,022 0,030 0,036 0,048 0,060 110 0,010 0,019 0,026 0,035 0,041 0,055 0,069
>750N/mm?2 55 0,007 0,013 0,018 0,025 0,030 0,040 0,050 70 0,008 0,016 0,021 0,030 0,036 0,048 0,060
s Ni-based 25 0,006 0,012 0,016 0,022 0,026 0,035 0,044 40 0,007 0,014 0,019 0,026 0,032 0,042 0,053
Ti-based 50 0,007 0,013 0,018 0,025 0,030 0,040 0,050 70 0,008 0,016 0,021 0,030 0,036 0,048 0,060
<240HB 120 0,009 0,018 0,024 0,032 0,038 0,051 0,064 140 0,010 0,021 0,028 0,037 0,044 0,059 0,074
>240HB 105 0,008 0,017 0,022 0,030 0,036 0,048 0,060 130 0,010 0,019 0,026 0,035 0,041 0,055 0,069
17 GUHRING



Steel, cast iron and hardened steel

Roughing end mills GS 100 U (fine teeth) GS 100 U NRf
<= oo e OGN
EE i PR
4-5 Rl Surface O .
Type NRf NRf
Al e TR e
Shank form HB HB
B *© GUHRINGNAVIGATOR
M ° Cutting data page 37-38
o tIHIZH 37~38H
[¢]
S o
H ¢ with internal coolant supply
 centre cutting
o HESERRET
o BIJBAD
NRf c
o~
3| = 5
ko
I3
l4
waE 3204 3723
d1 h10 d2 hé 11 12 13 c Z
=t
mm mm mm mm mm mm x 45° JI&
6.00 6.00 57 13.0 21.0 0.30 4 1,600 2,000
8.00 8.00 63 19.0 27.0 0.30 4 1,900 2,500
10.00 10.00 72 22.0 32.0 0.30 4 2,000 2,700
12.00 12.00 83 26.0 38.0 0.50 4 2,400 3,200
14.00 14.00 83 26.0 38.0 0.50 4 3,300 4,500
14.00 16.00 92 32.0 42.0 0.50 4 3,800 5,100
16.00 16.00 92 32.0 44.0 0.50 4 3,800 5,100
18.00 18.00 92 32.0 44.0 0.50 4 5,100 6,700
18.00 20.00 104 38.0 53.0 0.50 4 5,700 7,700
20.00 20.00 104 38.0 54.0 0.50 4 5,700 7,700
25.00 25.00 121 45.0 65.0 0.60 5 10,100 10,800
fz(mm/z)/ @ BI)HERE | T fz(mm/z)/ @ BITERE | T
e e] W g | 3 | 6 8 10 [ 12 | 16 | 20 gw | 8 | 6 | 8 [ 10 ] 12 [ 16 | 20
ISO Hardness Ve - Ve - 2XxbE
g ap=1,0xD I‘ﬁ tI&E ae=1,0xD xR ap=15xD ;m—‘ ag max = 0,75 xD
< 850 N/mm? 120 0,008 0,017 0,022 0,030 0,086 0,048 0,060 140 0,010 0,019 0,026 0,035 0,041 0,055 0,069
> 850 N/mm? 90 0,008 0,015 0,020 0,028 0,034 0,045 0,056 110 0,009 0,017 0,023 0,032 0,089 0,052 0,064
M < 750 N/mm? 80 0,008 0,015 0,020 0,028 0,034 0,045 0,056 100 0,009 0,017 0,023 0,032 0,039 0,052 0,064
> 750 N/mm? 50 0,006 0,012 0,016 0,022 0,026 0,035 0,044 70 0,007 0,014 0,019 0,026 0,032 0,042 0,053
s Ni-based 20 0,005 0,011 0,014 0,020 0,024 0,032 0,040 30 0,006 0,013 0,017 0,024 0,029 0,038 0,048
Ti-based 45 0,006 0,012 0,016 0,022 0,026 0,035 0,044 60 0,007 0,014 0,019 0,026 0,032 0,042 0,053
<240 HB 100 0,008 0,017 0,022 0,030 0,036 0,048 0,060 120 0,010 0,019 0,026 0,085 0,041 0,055 0,069
=240 HB 90 0,008 0,015 0,020 0,028 0,034 0,045 0,056 110 0,009 0,017 0,023 0,082 0,039 0,052 0,064

Please reduce cutting values for bright finish tools: vc -50% and fz -25%

TV EEER - BIRELIEIEE 50%REIIHERG 25% -
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Roughing end mills

Roughing end mills GS 100 U (fine teeth)

a7

GS 100 U NRf

30° 9°
et | =T | | &
65271 4 45 i Surface ®
Type NRf
Shank form HB
B+ GUHRINGNAVIGATOR
M o Cutting data page 37-38
K . gmsmr3eE
N [}
S o
¢ with internal coolant supply SEE A
i * centre cutting BREROHIK
o fESARRET
o I B
NRf
c
e
~ S A —
lo
I
l1
HRaE 3365
Discount group 106
d1 h10 d2 hé I 12 13 c z Code no.
L
mm mm mm mm mm mm x 45° T8
6.00 6.00 57 13.0 21.0 0.30 4 6.000 3,400
8.00 8.00 63 19.0 27.0 0.30 4 8.000 3,700
10.00 10.00 72 22.0 32.0 0.30 4 10.000 4,100
12.00 12.00 83 26.0 38.0 0.50 4 12.000 5,000
16.00 16.00 92 32.0 44.0 0.50 4 16.000 7,700
20.00 20.00 104 38.0 54.0 0.50 4 20.000 11,400
fz(mm/z) /@ BT | TIE fz(mm/2) /@ BI)ER | TIE
o i g | 3 [ 6 | 8 [ 10 | 12 [ 16 [ 20 g 3 [ 6 | 8 [ 10 | 12 [ 16 [ 20
ISO Hardness Ve . {Z ‘ . Vo . {Z ‘ SEAYE
g ap=1,0xD t)E ae=1,0xD g ap=1,5xD a6 max = 0,75 x D
<850N/mm?2 120 0,008 0,017 0,022 0,030 0,036 0,048 0,060 140 0,010 0,019 0,026 0,035 0,041 0,055 0,069
=850 N/mm?2 90 0,008 0,015 0,020 0,028 0,034 0,045 0,056 110 0,009 0,017 0,023 0,032 0,039 0,052 0,064
M <750N/mm?2 80 0,008 0,015 0,020 0,028 0,034 0,045 0,056 100 0,009 0,017 0,023 0,032 0,039 0,052 0,064
=750N/mm?2 50 0,006 0,012 0,016 0,022 0,026 0,035 0,044 70 0,007 0,014 0,019 0,026 0,032 0,042 0,053
s Ni-based 20 0,005 0,011 0,014 0,020 0,024 0,032 0,040 30 0,006 0,013 0,017 0,024 0,029 0,038 0,048
Ti-based 45 0,006 0,012 0,016 0,022 0,026 0,035 0,044 60 0,007 0,014 0,019 0,026 0,032 0,042 0,053
<240HB 100 0,008 0,017 0,022 0,030 0,036 0,048 0,060 120 0,010 0,019 0,026 0,035 0,041 0,055 0,069
=240HB 90 0,008 0,015 0,020 0,028 0,034 0,045 0,056 110 0,009 0,017 0,023 0,032 0,039 0,052 0,064
19 GUHRING



Roughing end mills

Hard roughing end mills GS 100 H (fine teeth) GS 100 H HR
65271, 4 M Surface ® ®
Type HR HR
T Gl e
Shank form HA HB
B *© GUHRINGNAVIGATOR
M Cutting data page 37-38
K . gmsmrE
N
S
¢ with internal coolant supply SEE A
i ¢ * centre cutting BREROHIK
o fESREREt
 SHITBAHD
HR
64° C
lo
[
l1
waE 6704 6705
Discount group 106 106
d1 h10 d2 hé I 12 13 c z Code no.
=t
mm mm mm mm mm mm x 45° JIE
6.00 6.00 57 13.0 21.0 0.30 4 6.000 3,200 3,200
8.00 8.00 63 19.0 27.0 0.30 4 8.000 3,700 3,700
10.00 10.00 72 22.0 32.0 0.30 4 10.000 4,000 4,100
12.00 12.00 83 26.0 38.0 0.50 4 12.000 4,700 4,800
16.00 16.00 92 32.0 44.0 0.50 4 16.000 7,100 7,300
20.00 20.00 104 38.0 54.0 0.50 4 20.000 10,900 11,000
25.00 25.00 121 45.0 65.0 0.60 4 25.000 17,000 17,100
fz (mm/2) /@  FBIHER | T)E fo(mm/2) /@ BIIER | T
M B x| 3 | 6 | 8 [ 10 | 12 | 16 | 20 gw| 3 | 6 | 8 [ 10 | 12 | 16 | 20
ISO Hardness Vo N . Vo N SAYE
Y15% ap=1,0xD —m— £)E ae=1,0xD th® ap=1,5xD ;m_‘ ae max = 0,33 x D
>850N/mm?2 90 0,008 0,015 0,020 0,028 0,034 0,045 0,056 110 0,009 0,017 0,023 0,032 0,039 0,052 0,064
K  =240HB 90 0,008 0,015 0,020 0,028 0,034 0,045 0,056 110 0,009 0,017 0,023 0,032 0,039 0,052 0,064
H <55HRC 50 0,005 0,011 0,014 0,020 0,024 0,032 0,040 70 0,007 0,014 0,019 0,026 0,031 0,042 0,052
GUHRING 2(




Roughing end mills

Hard roughing end mills GS 100 H (fine teeth)

GS 1

00 H HR

= [ Teoi o [SOE I
6527L 4 45° Ml
MBS Surface ®
Type HR
T Gl e
Shank form HB
B+ GUHRINGNAVIGATOR
M Cutting data page 37-38
K . gmsmreE
N
S
i ¢  centre cutting
o fESREREt
o Um i@ A
HR
c
et
e} el
l2
I1
HRaE 3682
Discount group 117
d1 h10 d2 hé I 12 13 c z Code no.
L
mm mm mm mm mm mm x 45° J&
6.00 6.00 57 13.0 21.0 0.30 4 6.000 2,400
8.00 8.00 63 19.0 27.0 0.30 4 8.000 2,700
10.00 10.00 72 22.0 32.0 0.30 4 10.000 3,000
12.00 12.00 83 26.0 38.0 0.50 4 12.000 3,500
16.00 16.00 92 32.0 44.0 0.50 4 16.000 5,600
20.00 20.00 104 38.0 54.0 0.50 4 20.000 8,400
fz(mm/z) /@ BT | TIE fz(mm/2) /@ BI)ER | TIE
o i g | 3 [ 6 | 8 [ 10 | 12 [ 16 [ 20 gzl 3 ] 6 | 8 [ 10 [ 12 | 16 [ 20
ISO Hardness Ve I _ Ve . _ BRAUE
R ap=1,0xD —mr Y8 ae=1,0xD 5% ap=1,5xD ;ﬂ_‘ 8 Max = 0,33 x D
>850N/mm?2 90 0,008 0,015 0,020 0,028 0,034 0,045 0,056 110 0,009 0,017 0,023 0,082 0,089 0,052 0,064
K  >240HB 90 0,008 0,015 0,020 0,028 0,034 0,045 0,056 110 0,009 0,017 0,023 0,032 0,039 0,052 0,064
H <55HRC 50 0,005 0,011 0,014 0,020 0,024 0,032 0,040 70 0,007 0,014 0,019 0,026 0,031 0,042 0,052
21 GUHRING



Ratio end mills Alu RF 100 A

30°

a7

Roughing end mills

RF 100 A WF

e

120
GlE kP
WN 3 390 |45 i Surface () @)
Type WF WF
T o T e
Shank form HA HB
B GUHRINGNAVIGATOR ® ®
M Cutting data page 37-38
K tIESH 37~38E
N °
S ¢ with internal cooling: Radial and axial exits
. k cl s N
2 « canirs cuting TR R B D ok
- WEEERREt
o Um i@ A
WF
Sy ¢
bl |
I3
I
waE 6974 6975
Discount group 106 106
di1 js9 d2 hé d3 1 12 13 c VA Code no.
L
mm mm mm mm mm mm mm x 45° T
6.00 6.00 5.70 57 13.0 20.0 0.06 3 6.00 3,100 3,200
8.00 8.00 7.70 63 19.0 26.0 0.08 3 8.00 3,300 3,400
10.00 10.00 9.50 72 22.0 30.0 0.10 3 10.00 4,000 4,200
12.00 12.00 11.50 83 26.0 36.0 0.12 3 12.00 5,000 5,100
16.00 16.00 15.50 92 32.0 42.0 0.16 3 16.00 7,600 7,900
20.00 20.00 19.50 104 38.0 52.0 0.20 3 20.00 14,300 14,600
fz (mm/2) /@  FBI)HER | T)E fo(mm/2) /@ B‘BIIER | T
o) EE gz 8 | 6 [ 8 [ 10 [ 12 | 16 [ 20 gw | 3 | 6 | 8 [ 10 | 12 | 16 | 20
ISO Hardness Vo e o - Ve e BRAUE
Y% ap=1,0xD —M— )& ae=1,0xD iR ap=1,5xD ;m_‘ ae max = 0,75 x D
N <5%Si 375 0,011 0,021 0,028 0,037 0,044 0,059 0,074 440 0,012 0,024 0,032 0,043 0,051 0,068 0,085
>5%Si 180 0,010 0,019 0,026 0,085 0,042 0,056 0,070 210 0,011 0,022 0,029 0,040 0,048 0,064 0,081
NE <850N/mm?2 200 0,010 0,019 0,026 0,035 0,042 0,056 0,070 230 0,011 0,022 0,029 0,040 0,048 0,064 0,081
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Roughing end mills

Ratio end mills Alu RF 100 A

a7

30°

RF 100 A WF

e

12°
WF . 29° o
WN s | 3 ‘%31- 145 @:gh Surface @) (&)
Type WF W
T Gl e
Shank form HA HB
&l GUHRINGNAVIGATOR @ @
M Cutting data page 37-38
K B2 8 37~38H
N °
3 i EE N
S ¢ with internal cooling: Radial and axial exits HE*D’ﬁ*E‘ = E':F'IL’ ‘I:EJJ(
H ® neck clearance
 centre cutting
 fRSEEE
 SHITBAHD
WF
Sy ¢
bl |
I3
I
waE 6976 6977
Discount group 106 106
di1 js9 d2 hé d3 1 12 13 c VA Code no.
=t
mm mm mm mm mm mm mm x 45° T
6.00 6.00 5.70 65 13.0 28.0 0.06 3 6.00 3,400 3,400
8.00 8.00 7.70 75 19.0 38.0 0.08 3 8.00 3,700 3,800
10.00 10.00 9.50 80 22.0 38.0 0.10 3 10.00 4,300 4,500
12.00 12.00 11.50 93 26.0 46.0 0.12 3 12.00 5,500 5,600
16.00 16.00 15.50 108 32.0 58.0 0.16 3 16.00 8,400 8,600
20.00 20.00 19.50 126 38.0 74.0 0.20 3 20.00 15,600 16,000
fz (mm/z) /@ BIER | TR fz(mm/z)/ @ TIER | TR
o] B g 3 | 6 [ 8 [ 10 [ 12 ] 16 | 20 g 3 [ 6 [ 8 [ 10 [ 12 ] 16 | 20
ISO Hardness Ve . m . Ve s BRAUE
% ap=1,0xD )& ae=1,0xD thiE ap=15xD ;ﬂ_‘ e max = 0,75 x D
N <5%Si 375 0,011 0,021 0,028 0,037 0,044 0,059 0,074 440 0,012 0,024 0,032 0,043 0,051 0,068 0,085
>5% Si 180 0,010 0,019 0,026 0,035 0,042 0,056 0,070 210 0,011 0,022 0,029 0,040 0,048 0,064 0,081
NE <850N/mm2 200 0,010 0,019 0,026 0,035 0,042 0,056 0,070 230 0,011 0,022 0,029 0,040 0,048 0,064 0,081
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Roughing end mills

Ratio end mills Alu RF 100 A RF 100 A WF
WNI|| WF || == -H’e, ‘gﬂ 29° || 40 -+ gm
3 31° Yl Surface O O
Type WF WF
Tl e
Shank form HA HB
[e] GUHRINGNAVIGATOR
M Cutting data page 37-38
K tIESH 37~38E
N °
S
H ® neck clearance
 centre cutting
o fESREREt
o BITBAD
WF
Sy ¢
=) I 5
Pl |
I3
I
waE 6868 6869
Discount group 106 106
di1 js9 d2 hé d3 1 12 c VA Code no.
L
mm mm mm mm mm mm mm x 45° T
6.00 6.00 5.70 57 13.0 20.0 0.06 3 6.00 1,800 1,900
8.00 8.00 7.70 63 19.0 26.0 0.08 3 8.00 2,000 2,000
10.00 10.00 9.50 72 22.0 30.0 0.10 3 10.00 2,400 2,500
12.00 12.00 11.50 83 26.0 36.0 0.12 3 12.00 3,000 3,000
16.00 16.00 15.50 92 32.0 42.0 0.16 3 16.00 4,500 4,700
20.00 20.00 19.50 104 38.0 52.0 0.20 3 20.00 8,500 8,600
25.00 25.00 24.00 121 45.0 63.0 0.25 3 25.00 13,000 13,200
f,(mm/z)/ @ BI)HERE | TR fz(mm/z) / @ TIIERE | TR
o] B gl 3 | 6 [ 8 [ 10 [ 12 ] 16 | 20 gl 3 | 6 [ 8 [ 10 [ 12 ] 16 | 20
ISO Hardness Ve v K ‘ - Ve . BRAUE
% ap=1,0xD )& ae=1,0xD tiE ap=15xD aemax = 0,75 x D
N <5%Si 375 0,011 0,021 0,028 0,037 0,044 0,059 0,074 440 0,012 0,024 0,032 0,043 0,051 0,068 0,085
>5%Si 180 0,010 0,019 0,026 0,035 0,042 0,056 0,00 210 0,011 0,022 0,029 0,040 0,048 0,064 0,081
NE <850N/mm2 200 0,010 0,019 0,026 0,035 0,042 0,056 0,070 230 0,011 0,022 0,029 0,040 0,048 0,064 0,081

Our Carbo-coating is available as an option to improve chip flow and tool life

LT B B HREERER - AAUREATESHL EEEEE -
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Roughing end mills

Ratio end mills Alu RF 100 A RF 100 A WF
== " Teoimaera: SN
o [ WE L (5]
WN e ‘ 390 |45 L Surface O O
Type WF WF
L i -
Shank form HA HB

GUHRINGNAVIGATOR
Cutting data page 37-38

tIHIZ g 37~388

® neck clearance
 centre cutting

= o 2 2 5]

 fETERRET

o I B ’! ’!

WF
Sy c
=) I 5
Pl
[
I
HRaE 6870 6871
Discount group 106 106
di1 js9 d2 hé d3 1 12 13 c VA Code no.
B18
mm mm mm mm mm mm mm x 45° T

6.00 6.00 5.70 65 13.0 28.0 0.06 3 6.00 2,000 2,000

8.00 8.00 7.70 75 19.0 38.0 0.08 3 8.00 2,200 2,200

10.00 10.00 9.50 80 22.0 38.0 0.10 3 10.00 2,600 2,700

12.00 12.00 11.50 93 26.0 46.0 0.12 3 12.00 3,200 3,300

16.00 16.00 15.50 108 32.0 58.0 0.16 3 16.00 4,900 5,100

20.00 20.00 19.50 126 38.0 74.0 0.20 3 20.00 9,200 9,500

fz(mm/z) /@ BT | TE fz(mm/2) /@ BI)ER | TIE

o] B gl 3 | 6 [ 8 [ 10 [ 12 ] 16 | 20 g 3 | 6 [ 8 [ 10 [ 12 ] 16 | 20

ISO Hardness Ve . o Ve . BRAUE
0% ap=1,0xD —M— £)E ae=1,0xD thR ap=1,5xD ;ﬂ_‘ ae max =0,75x D
N <5%Si 375 0,011 0,021 0,028 0,037 0,044 0,059 0,074 440 0,012 0,024 0,032 0,043 0,051 0,068 0,085
>5%Si 180 0,010 0,019 0,026 0,085 0,042 0,056 0,070 210 0,011 0,022 0,029 0,040 0,048 0,064 0,081

NE <850N/mmz2 200 0,010 0,019 0,026 0,035 0,042 0,056 0,070 230 0,011 0,022 0,029 0,040 0,048 0,064 0,081

Our Carbo-coating is available as an option to improve chip flow and tool life

t#t T EEmEAERER - ATLURATIESH I EEIHEE -
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Roughing end mills

Roughing end mills GS 100 A (coarse teeth) GS 100 A WR
[ =P [ | ] Teoi o |G
65271, 3 s Surface O O
Type WR WR
T Gl e
Shank form HB HB
&l GUHRINGNAVIGATOR
M Cutting data page 37-38
K B2 8 37~38H
N °
S
¢ with internal coolant supply SEE
i * centre cutting BRERDHIK
 fRSEEE
 SHITBAHD
KEER
WR o ¢
- N ¥
A
I3
l1
waE 3364 3127
Discount group 106 117
d1 h10 d2 hé I 12 13 c z Code no.
=t
mm mm mm mm mm mm x 45° J&
6.00 6.00 57 10.0 21.0 0.30 3 6.000 2,200 1,400
8.00 8.00 63 16.0 27.0 0.30 3 8.000 2,400 1,500
10.00 10.00 72 19.0 32.0 0.30 8 10.000 2,700 1,900
12.00 12.00 83 22.0 38.0 0.50 3 12.000 3,700 2,300
14.00 14.00 83 22.0 38.0 0.50 3 14.000 3,000
16.00 16.00 92 26.0 44.0 0.50 3 16.000 5,200 3,600
18.00 18.00 92 26.0 44.0 0.50 3 18.000 5,100
20.00 20.00 104 32.0 54.0 0.50 3 20.000 9,000 6,600
25.00 25.00 121 45.0 65.0 0.60 3 25.000 10,100
f,(mm/z)/ @ BTG | TR fz(mm/z) / @ TIERE | TR
o] B gl 3 | 6 [ 8 [ 10 [ 12 ] 16 | 20 g 3 | 6 [ 8 [ 10 [ 12 ] 16 | 20
ISO Hardness Vo . o Vo . EAUE
iR ap=1,0xD —m— )& ae=1,0xD thR ap=1,5xD ;&_‘ ae max =0,75x D
N <7%Si 350 0,010 0,019 0,026 0,035 0,042 0,056 0,070 410 0,011 0,022 0,029 0,040 0,048 0,064 0,081
>7% Si 180 0,009 0,018 0,024 0,032 0,038 0,051 0,064 210 0,010 0,021 0,028 0,037 0,044 0,059 0,074

NE  <850N/mm?2 180 0,009 0,018 0,024 0,032 0,038 0,051 0,064 210 0,010 0,021 0,028 0,037 0,044 0,059 0,074
Our Carbo-coating is available as an option to improve chip flow and tool life

LT B B HREERER - AAUREATESHL EEEEE -
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Roughing end mills

Roughing end mills GS 40 (fine teeth) GS 40 NRf
I L gy
3 s Surface O .
Type NRf NRf
Shank form B B
B *© GUHRINGNAVIGATOR
M o Cutting data page 37-38
K . gmsmr~E
N °
S o
H ® neck clearance
 centre cutting
o HESERRET
o I JEHD
NRf
] i)
el kel
Pl |
I3
I1
waE 3322 3668
Discount group 112 112
dil js12 d2 d3 bl 12 13 VA Code no.
=t
mm mm mm mm mm mm JE
6.00 6.00 5.70 57 13.0 20.0 3 6.000 1,200 1,900
8.00 10.00 7.70 69 19.0 21.5 3 8.000 1,500 2,300
10.00 10.00 9.50 72 22.0 30.0 3 10.000 1,500 2,500
12.00 12.00 11.50 83 26.0 36.0 3 12.000 1,700 2,800
14.00 12.00 12.00 83 26.0 38.0 3 14.000 2,900 4,400
16.00 16.00 15.50 92 32.0 42.0 3 16.000 3,000 4,900
18.00 16.00 16.00 92 32.0 44.0 8 18.000 4,100 6,100
20.00 20.00 19.00 104 38.0 52.0 3 20.000 3,500 5,700
f,(mm/z)/ @ BI)ERE | TR fz(mm/z) / @ TIIERE | TR
o] B gl 3 | 6 [ 8 [ 10 [ 12 ] 16 | 20 gl 3 | 6 [ 8 [ 10 [ 12 ] 16 | 20
ISO Hardness Ve - o Ve . BRAUE
iR ap=1,0xD —m— )% ae=1,0xD thR ap=1,0xD ;m_‘ ae max =0,75x D

<850N/mm2 60 0,013 0,025 0,034 0,045 0,05 0,07 0,09 70 0,014 0,029 0,039 0,052 0,06 0,08 0,10
=850N/mm?2 50 0,011 0,023 0,030 0,040 0,05 0,06 0,08 60 0,013 0,026 0,035 0,046 0,06 0,07 0,09

<750N/mm2 50 0,010 0,020 0,026 0,085 0,04 0,06 0,07 60 0,011 0,023 0,030 0,040 0,05 0,06 0,08

M . 750N/mm2 30 0,008 0,015 0,020 0,027 0,03 0,04 0,05 40 0,009 0,018 0,024 0032 0,04 0,05 0,06
KN  <240HB 50 0,013 0,025 0,034 0,045 005 0,07 0,09 60 0,014 0,029 0,039 0,052 0,06 0,08 0,10
N >7%Si 80 0,016 0,032 0,042 0,055 0,07 009 0,11 100 0,018 0,037 0,049 0,063 0,08 0,10 0,13

Please reduce cutting values for bright finished tools: vc -50% and fz -25%
HIEEER - FEREIHIRES0%RET)ERR25% -
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Roughing end mills GS 40 (fine teeth)

Roughing end mills

GS 40 NRf

e

30° 11°
S A T
4-6 ¥u L Surface O .
Type NRf NRf
Shank form B B
B * GUHRINGNAVIGATOR
M o Cutting data page 37-38
K . gmsmer~eE
N .
S o
H ® neck clearance
 centre cutting
o HESERRET
o I JEHD
NRf
] i)
el S
Pl
I3
I
waE 3340 3660
Discount group 112 112
dil js12 d2 d3 bl 12 13 VA Code no.
=t
mm mm mm mm mm mm JIE
6.00 6.00 5.70 57 13.0 20.0 4 6.000 1,400 1,900
7.00 10.00 6.70 66 16.0 17.9 4 7.000 1,900 2,800
8.00 10.00 7.70 69 19.0 21.5 4 8.000 1,400 2,300
9.00 10.00 8.70 69 19.0 24.3 4 9.000 2,200 3,000
10.00 10.00 9.50 72 22.0 30.0 4 10.000 1,500 2,400
11.00 12.00 10.50 79 22.0 30.7 4 11.000 2,300 3,300
12.00 12.00 11.50 83 26.0 36.0 4 12.000 1,600 2,700
13.00 12.00 12.00 83 26.0 38.0 4 13.000 2,700 4,300
14.00 12.00 12.00 83 26.0 38.0 4 14.000 2,500 3,800
15.00 12.00 12.00 83 26.0 38.0 4 15.000 4,000 5,700
16.00 16.00 15.50 92 32.0 42.0 4 16.000 2,700 4,600
18.00 16.00 16.00 92 32.0 44.0 4 18.000 4,000 5,500
20.00 20.00 19.00 104 38.0 52.0 4 20.000 3,300 5,500
25.00 25.00 24.00 121 45.0 63.0 5 25.000 7,500 7,800
28.00 25.00 25.00 121 45.0 65.0 5) 28.000 9,800 10,300
30.00 25.00 25.00 121 45.0 65.0 5 30.000 10,400 10,700
32.00 32.00 31.00 133 53.0 71.0 6 32.000 10,600 10,700
fz (mm/2) /@ TIER | T)E f, (mm/z)/ @ B ITER | TIE
M W x| 8 | 6 | 8 [ 10 | 12 | 16 | 20 gw| 3 | 6 | 8 [ 10 | 12 | 16 | 20
I1SO Hardness Ve e . Ve N SEAYE
Y15% ap=1,0xD —m— £)E ae=1,0xD th® ap=1,0xD ;ﬂ_‘ ae max = 0,75 x D
<850N/mm?2 60 0,013 0,025 0,034 0,045 0,05 0,07 0,09 70 0,014 0,029 0,039 0,052 0,06 0,08 0,10
>850N/mm?2 50 0,011 0,023 0,030 0,040 0,05 0,06 0,08 60 0,013 0,026 0,035 0,046 0,06 0,07 0,09
M <750N/mm?2 50 0,010 0,020 0,026 0,035 0,04 0,06 0,07 60 0,011 0,023 0,030 0,040 0,05 0,06 0,08
>750N/mm?2 30 0,008 0,015 0,020 0,027 0,08 0,04 0,05 40 0,009 0,018 0,024 0,032 0,04 0,05 0,06
K  <240HB 50 0,013 0,025 0,034 0,045 0,05 0,07 0,09 60 0,014 0,029 0,039 0,052 0,06 0,08 0,10
N >7%Si 8 0,016 0,032 0,042 0,055 0,0/ 0,09 0,11 100 0,018 0,037 0,049 0,063 0,08 0,10 0,13

Please reduce cutting values for bright finished tools: vc -50% and fz -25%
ST EIE R - FEHELIHIEE 50% G IR 25% ©



GS 80 — High-performance PM roughing end mills

for difficult applications in steel and high strength steels

GS 80 — 88 PM R M B AE 8% ]
%é%%%@@ﬁfﬁ A yAL L)

MT unstable machining conditions low drive power
C TRAME | THARS® | RETRERKS | BARBHTE

Optimal chip evacuation
thanks to curved, deep flute geometry

REHBEE
FR 5 B AR KR BB A RZ AR

Minimum cutting pressure and power consumption
thanks to 45° helix angle and fine NRf roughing geometry.
Application also on less rigid machines and with unstable
clamping.

=/ tDREIBR A FTHFE
ERAS 457 BRAEAA NRf A0 E & AZAVHE I T & MAZAR -
5@ A i MM EE B B TRE RS o

High heat resistance and toughness
thanks to HSS-E-PM tool material with FIRE-coating.
Especially for tough and difficult-to-machine materials.

= ZA i FN S
HHAFire2EHY HSS-E-PM ¥R T) B &%} -
5 71 58 R pA ERED AN N T AYM &S

Innovative roughing geometry
ensures small chips

BUFRAYFE D0 T aSHz e MRz A

L AEN @)=}




Roughing end mills

Roughing end mills GS 80 (fine teeth) GS 80 NRf
S A A Tootmars | S
3-6 Tx L Surface .
Type NRf
Shank form B

Bl °© GUHRINGNAVIGATOR
M o Cutting data page 37-38

K . gmzmr~eE
N

S

H

® neck clearance
 centre cutting

o iESEERET
o i TJEAD
| -g* NRf
< el
bl ]
I3
I

waE 6756
Discount group 112
dljs12 d2 d3 11 12 13 z Code no. e

mm mm mm mm mm mm JE
4.00 6.00 3.70 55 11.0 15.0 3 4.000 2,200
5.00 6.00 4.70 57 13.0 18.0 4 5.000 2,200
6.00 6.00 5.70 57 13.0 20.0 4 6.000 2,100
7.00 10.00 6.70 66 16.0 22.1 4 7.000 3,000
8.00 10.00 7.70 69 19.0 26.0 4 8.000 2,500
9.00 10.00 8.70 69 19.0 26.9 4 9.000 3,300
10.00 10.00 9.50 72 22.0 30.0 4 10.000 2,600
12.00 12.00 11.50 83 26.0 36.0 4 12.000 3,100
14.00 12.00 13.50 83 26.0 38.0 5 14.000 4,200
16.00 16.00 15.50 92 32.0 42.0 5 16.000 5,000
18.00 16.00 17.50 92 32.0 44.0 6 18.000 6,000
20.00 20.00 19.00 104 38.0 52.0 6 20.000 6,100
25.00 25.00 24.00 121 45.0 63.0 6 25.000 8,500

f, (mm/z) /@ BT | T fz(mm/z)/ @ BITER | TR
oee] W g | 3 | 6 | 8 | 10 [ 12 | 16 | 20 gw| 38 ] 6 [ 8 | 10 [ 12 | 16 | 20
'S0 | Hardness || Yo | ip ap=10xD —&— 9% a.=10xD || " | g ap=10xD ;&_‘ e D

<850N/mm?2 60 0,013 0,025 0,034 0,045 0,05 0,07 0,09 70 0,014 0,029 0,039 0,052 0,06 0,08 0,10
=850N/mm2 50 0,011 0,023 0,030 0,040 0,05 0,06 0,08 60 0,013 0,026 0,035 0,046 0,06 0,07 0,09
<750N/mm?2 50 0,010 0,020 0,026 0,035 0,04 0,06 0,07 60 0,011 0,023 0,030 0,040 0,05 0,06 0,08

M 7s0N/mm2 30 0,008 0,015 0,020 0,027 0,03 0,04 0,05 40 0,009 0,018 0,024 0,032 004 0,05 0,06
K <240HB 50 0,013 0,025 0,034 0,045 005 0,07 0,09 60 0,014 0,029 0,039 0,052 0,06 0,08 0,10
N >7%Si 80 0,016 0,032 0,042 0,055 0,07 0,09 0,11 100 0,018 0,037 0,049 0,063 0,08 0,10 0,13
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Universal miling cutters M42

Roughing end mills NR KE e
/NS T @ Me2  HSCO
o] R || 'ﬁw /@ m» gﬂ ool material
4-6 x [ Surface O ®
Type NR NR
Shank form B B
B *° GUHRINGNAVIGATOR
M © e centre cutting
o o UmJJiEAD
[ ]
S
H
NR
- M
5 S
b | !
1
s 3690
dijs12 d2 1 12 Z B
E
mm mm mm mm JIE
6.00 6.00 57 13.0 4 900 1,600
7.00 10.00 66 16.0 4 1,300 2,200
8.00 10.00 69 19.0 4 1,000 1,700
9.00 10.00 69 19.0 4 1,400 2,000
10.00 10.00 72 22.0 4 1,000 1,700
11.00 12.00 79 22.0 4 1,700 2,800
12.00 12.00 83 26.0 4 1,200 2,300
14.00 12.00 83 26.0 4 1,400 2,600
15.00 12.00 83 26.0 4 2,000 3,000
16.00 16.00 92 32.0 4 1,600 2,900
18.00 16.00 92 32.0 4 1,900 3,000
20.00 20.00 104 38.0 4 2,200 4,000
22.00 20.00 104 38.0 4 3,900 6,100
24.00 25.00 121 45.0 4 5,100 8,800
25.00 25.00 121 45.0 4 4,000 6,700
26.00 25.00 121 45.0 4 6,800 10,200
28.00 25.00 121 45.0 4 6,100 9,400
30.00 25.00 121 45.0 4 6,900 11,100
32.00 32.00 133 53.0 4 7,200 10,800
36.00 32.00 133 53.0 6 14,100 17,400
40.00 40.00 155 63.0 6 12,800 21,000
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Universal miling cutters M42

Roughing end mills NR KEEEH
pig g rotrmatre ESCON
NR ‘ /@ =
844L a6 m: E Surface O ®
Type NR NR
Shank form B B
B *© GUHRINGNAVIGATOR
M © e centre cutting
o o UmJJiEAD
[ )
S
H
NR
- M
5 S
| !
I
Hm e
diljs12 d2 bl 12 Z
B1%
mm mm mm mm JIE
6.00 6.00 68 24.0 4 1,600 2,200
7.00 10.00 80 30.0 4 1,800 3,100
8.00 10.00 88 38.0 4 1,500 2,200
9.00 10.00 88 38.0 4 2,000 3,100
10.00 10.00 95 45.0 4 1,400 2,400
12.00 12.00 110 53.0 4 1,900 3,300
14.00 12.00 110 53.0 4 2,200 3,200
16.00 16.00 123 63.0 4 2,300 3,800
18.00 16.00 123 63.0 4 3,200 4,800
20.00 20.00 141 75.0 4 3,100 5,900
22.00 20.00 141 75.0 4 5,900 10,000
25.00 25.00 166 90.0 4 6,200 10,600
28.00 25.00 166 90.0 4 7,900 14,800
32.00 32.00 186 106.0 4 10,000 15,600
36.00 32.00 186 106.0 6 11,800 20,800
GUHRING 32
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Universal miling cutters M42

Roughing/finishing end mills

NF AHZEs

/RS T @ M2 HsCO
DIN NE - -ﬁg /@ w» gﬂ ool material
6+ w [ Surface O ®
Type NF NF
Shank form B B
B *° GUHRINGNAVIGATOR
M © e centre cutting
O o imJEAD
o
S
H
NF
NEp— !
S °
e ]
I
s 3343 3669
dijs12 d2 bl 12 A B
1=
mm mm mm mm JIE
6.00 6.00 57 13.0 4 1,400 2,400
7.00 10.00 66 16.0 4 1,600 2,700
8.00 10.00 69 19.0 4 1,400 2,400
9.00 10.00 69 19.0 4 1,700 3,100
10.00 10.00 72 22.0 4 1,600 2,600
11.00 12.00 79 22.0 4 2,100 3,500
12.00 12.00 83 26.0 4 1,900 3,100
14.00 12.00 83 26.0 4 2,300 3,700
15.00 12.00 83 26.0 4 3,100 4,600
16.00 16.00 92 32.0 4 2,600 4,200
18.00 16.00 92 32.0 4 2,800 4,800
20.00 20.00 104 38.0 4 3,200 5,100
22.00 20.00 104 38.0 4 5,700 7,900
24.00 25.00 121 45.0 4 7,200 12,200
25.00 25.00 121 45.0 4 5,200 8,500
26.00 25.00 121 45.0 4 8,400 14,400
28.00 25.00 121 45.0 4 7,800 12,800
30.00 25.00 121 45.0 4 8,300 15,700
32.00 32.00 133 53.0 4 9,000 13,900
36.00 32.00 133 53.0 6 15,800 14,100
40.00 40.00 155 63.0 6 16,100 27,800
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Universal miling cutters M42

Roughing/finishing end mills NF s ea
= L ————
g4l | NF || s 4-6 % m;’ ’E Surface O ®
Type NF NF
Shank form B B

*  GUHRINGNAVIGATOR

e centre cutting

M

I o .ETERD
S
H

[
0
il

s 3698

diljs12 d2 bl 12 Z B

mm mm mm mm JIE

6.00 6.00 68 24.0 4 2,000 3,100

8.00 10.00 88 38.0 4 2,100 3,000
10.00 10.00 95 45.0 4 2,100 3,400
12.00 12.00 110 53.0 4 2,700 4,600
14.00 12.00 110 53.0 4 3,600 5,500
16.00 16.00 123 63.0 4 3,500 5,800
18.00 16.00 123 63.0 4 4,300 6,700
20.00 20.00 141 75.0 4 4,200 6,900
22.00 20.00 141 75.0 4 10,800 19,700
25.00 25.00 166 90.0 4 12,600 20,500
28.00 25.00 166 90.0 4 18,300 28,700
32.00 32.00 186 106.0 4 18,400 28,800
36.00 32.00 186 106.0 6 21,000 39,000
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Universal miling cutters M42

Morse taper end mills

NR KEEEH

I s L romaers SR
4-8 Surface O
Type NR
Shank form MT
B *© GUHRINGNAVIGATOR
M o
[ )
[ )
S
H
Hmae 3117
dijs12 S bl 12 Z
B1%
mm mm mm T
10.00 MK-1 92 22.0 4 3,500
14.00 MK-2 111 26.0 4 3,800
16.00 MK-2 117 32.0 4 4,700
18.00 MK-2 117 32.0 4 5,100
20.00 MK-2 123 38.0 4 5,000
25.00 MK-3 147 45.0 5 7,100
26.00 MK-3 147 45.0 5 10,500
28.00 MK-3 147 45.0 5 9,600
30.00 MK-3 147 45.0 5 10,100
32.00 MK-4 201 53.0 6 13,700
40.00 MK-4 211 63.0 6 19,800
50.00 MK-5 261 75.0 8 32,800
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Morse taper end mills

Universal miling cutters M42

NR KEEEH

ST romaers G
84sL a8 ® JE Surface O
Type NR
Shank form MT
B *° GUHRINGNAVIGATOR
M o
[ )
[ )
S
H
Hmae 3121
diljsi12 S 1 12 Z B
B
mm mm mm T
16.00 MK-2 148 63.0 4 6,400
18.00 MK-2 148 63.0 4 7,200
20.00 MK-2 160 75.0 4 7,600
25.00 MK-3 192 90.0 5 10,900
28.00 MK-3 192 90.0 5 13,900
30.00 MK-3 192 90.0 5 17,400
32.00 MK-4 254 106.0 6 17,700
36.00 MK-4 254 106.0 6 26,800
40.00 MK-4 273 125.0 6 26,200
50.00 MK-5 336 150.0 8 47,300
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RF 100 U/HE, VA/NF, A/WF, RS 100 U/F for unstable conditions

Milling conditions: £ 5l (&4 Correction factors: J[l;&{% & [& ¥
MZ7C| unstable machining conditions M7C
low drive power ap roughing > 1.5xD Ve -256%  f,-25%
TRAE | THRAREH | JISTEE
L ~
HaENERBNTE -
medium length tools Ve -40% . -40%
I\
long tools Nssww| - extra length tools Ve -60% . -55%
O uncoated tools ve-50%  f;-25%
. Hard- - ae fz (mm/2) with nom. @ &)L/ &
Material Type |Application Ve
ness max 4 6 8 10 12 (16 | 20 | 25
VA/U Slotting 1xD 135 | 0.009 | 0.012 | 0.018 | 0.024 | 0.032 | 0.038 | 0.05 | 0.06 | 0.08
I\T/risn?Z VA/U Roughing | 0.75xD | 160 |0.010 | 0.014 | 0.021 | 0.028 | 0.037 | 0.044 | 0.06 | 0.07 | 0.09
VA/U Slotting 1xD 120 | 0.009 | 0.012 | 0.018 | 0.024 | 0.032 | 0.038 | 0.05 | 0.06 | 0.08
850-
1.200 VA/U Roughing | 0.75xD | 140 |0.010 | 0.014 | 0.021 | 0.028 | 0.037 | 0.044 | 0.06 | 0.07 | 0.09
N/mm2
U/F Slotting 1xD 100 | 0.008 | 0.011 | 0.017 [ 0.022 | 0.030 | 0.036 | 0.05 | 0.06 | 0.08
850-
1.400 U/F Roughing | 0.75xD | 120 |0.010|0.013 [ 0.019 | 0.026 | 0.035 | 0.041 | 0.06 | 0.07 | 0.09
N/mm2
U/F Slotting 1xD 55 (0.006 | 0.008 (0.012 | 0.016 | 0.022 | 0.026 | 0.04 | 0.04 | 0.06
54 :RC U/F Roughing 0.33xD | 80 |0.008 |0.010 |0.016 | 0.021 | 0.029 | 0.034 | 0.05 | 0.06 | 0.07
55 - 63
HRC
Stainless steel VA/U Slotting 1xD 90 |0.008 [0.011|0.017 [ 0.022 | 0.030 | 0.036 | 0.05 | 0.06 | 0.08
1.4104 X14CrMoS17. 1.4105 X6CrMoS17. 1.4305 <750 -
X10CrNiS18-9 N/mm2 VA/U Roughing 0.75xD | 110 | 0.010 | 0.013 [ 0.019 | 0.026 | 0.035 | 0.041 | 0.06 | 0.07 | 0.09
USA = 303. 410. 420F. 430. 430F
Stainless steel VA/U Slotting 1xD 65 |0.008 [0.010 | 0.015 [ 0.020 | 0.028 | 0.034 | 0.04 | 0.06 | 0.07
1.4301X5CrNi18-10. 1.4303 X5CrNi18-12 1.4310 750-850 -
XCrNi18-8 N/mm2 VA/U Roughing 0.75xD 80 |0.009 |0.012 |0.017 | 0.023 | 0.032 | 0.039 | 0.05 | 0.06 | 0.08
USA = 304. 304L. 420
Stainless steel VA/U Slotting 1xD 55 10.007 [ 0.009 | 0.013 [ 0.018 | 0.025 | 0.030 | 0.04 | 0.05 | 0.06
1.4438 X2CrNiMo18-15-4. 1.4404 X2CrNiMo17-12-2. =850 -
1.4571 X6CrNiTi18-10 N/mm2 VA/U Roughing 0.60xD 70 |0.008 [0.011 | 0.016 | 0.021 | 0.030 | 0.036 | 0.05 | 0.06 | 0.08
USA = 310. 316. 316B. 316L. 317
VA/U Slotting 1xD 25 |0.006 [ 0.008 | 0.012 [ 0.016 | 0.022 | 0.026 | 0.04 | 0.04 | 0.06
Special alloys (nickel based “Ni*) < 1.300 "
Nimonic. Inconel. Monel, Hastelloy N/mm2 VA/U Roughing | 0.60xD | 40 |0.007 |[0.010 |0.014 (0.019 | 0.026 | 0.032 | 0.04 | 0.05 | 0.07
Titanium alloys (“Ti%) - 1300 VA/U Slotting 1xD 50 |0.007 [0.009 | 0.013 [ 0.018 | 0.025 | 0.030 | 0.04 | 0.05 | 0.06
3.7024 Ti99.5. 3.7114 TiAI5Sn2.5. 3.7124 TiCu2 N/r.nm2 VA/U Roughing | 0.60xD | 70 |0.008 |0.011 |0.016 [ 0.021 | 0.030 | 0.036 | 0.05 | 0.06 | 0.08
3.7154 TIAI6Zr5. 3.7164 TiAlI6V4. 3.7184 TiAl4AMo4Sn2.5
U/F Slotting 1xD 120 | 0.009 | 0.012 | 0.018 | 0.024 | 0.032 | 0.038 | 0.05 | 0.06 | 0.08
<240HB| U/F Roughing | 0.75xD | 140 |0.010 | 0.014 [ 0.021 | 0.028 | 0.037 | 0.044 | 0.06 | 0.07 | 0.09
U/F Slotting 1xD 105 | 0.008 | 0.011 | 0.017 [ 0.022 | 0.030 | 0.036 | 0.05 | 0.06 | 0.08
=240 HB| U/F Roughing | 0.75xD | 130 |0.010|0.013 [ 0.019 | 0.026 | 0.035 | 0.041 | 0.06 | 0.07 | 0.09
A/WF Slotting 1xD 375 | 0.011 [ 0.014 | 0.021 | 0.028 | 0.037 | 0.044 | 0.06 | 0.07 | 0.09
<7%Si | A/WF Roughing | 0.75xD | 500 |0.012|0.016 | 0.024 | 0.032 | 0.043 | 0.051 | 0.07 | 0.09 | 0.11
A/WF Slotting 1xD 180 [ 0.010|0.013 [ 0.019 | 0.026 | 0.035 | 0.042 | 0.06 | 0.07 | 0.09
=>7% Si | A/WF Roughing | 0.75xD | 300 |0.011|0.015 | 0.022 | 0.029 | 0.040 | 0.048 | 0.06 | 0.08 | 0.10
VA/A Slotting 1xD 140 | 0.010 | 0.013 | 0.019 | 0.026 | 0.035 | 0.042 | 0.06 | 0.07 | 0.09
Magnesium-alloys R -
MgMn2. G-MgAI8Zn1. G-MgAI6Zn3 VA/A Roughing 0.75xD | 170 [ 0.011 | 0.015 [ 0.022 | 0.029 | 0.040 | 0.048 | 0.06 | 0.08 | 0.10
Non-ferr. met. (copper. short-/long-chipp. brass/bronze) .
2.0070 SE-Cu. 2.1020 CuSn. 2.1096 G-CuSn5ZnPb VA/A Slotting 1xD 200 |0.010|0.013 | 0.019 | 0.026 | 0.035 | 0.042 | 0.06 | 0.07 | 0.09
2.0380 CuZn39Pb2. 2.0401 CuZn39Pb3. 2.0410 ... <850 .
2 0250 CuZNn20. 2.0280 CuZn33. 2.0332 CuZn37Pb0.5 N/mm2 VA/A Roughing 0.75xD | 230 |0.011 [ 0.015|0.022 | 0.029 | 0.040 | 0.048 | 0.06 | 0.08 | 0.10
2.1090 CuSn7ZnPb. 2.1170 CuPb5Sn5. 2.1176 ...
2.0916 CuAl5. 2.0960 CuAI9Mn. 2.1050 CuSn10
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Milling conditions: £l {&{F

Correction factors: il &% 2 & F

GS 100 U, Hand A

MU7C| unstable machining conditions
low drive power ap roughing > 1.5xD Ve -256% f,-25%
TRAE | THRAREH | JISFTEE
e B NRIENT 2 ()
uncoated tools Ve -50% . -25%
AN\
long tools
. Hard- - ae fz (mm/2) with nom. @ &)L/ &
Material Type |Application Ve
ness max 4 6 8 10 12 | 16 | 20 | 25
U Slotting 1xD 120 | 0.008 | 0.011 | 0.017 [ 0.022 | 0.030 | 0.036 | 0.05 | 0.06 | 0.08
I\T/r?\sn?Z U Roughing | 0.75xD | 140 |0.010 | 0.013 | 0.019 [ 0.026 | 0.035 | 0.041 | 0.06 | 0.07 | 0.09
U Slotting 1xD 100 | 0.008 | 0.011 | 0.017 [ 0.022 | 0.030 | 0.036 | 0.05 | 0.06 | 0.08
850-
1.200 U Roughing | 0.75xD | 120 |0.010 | 0.013 | 0.019 [ 0.026 | 0.035 | 0.041 | 0.06 | 0.07 | 0.09
N/mm2
H Slotting 1xD 90 |0.008 [0.010 | 0.015 [ 0.020 | 0.028 | 0.034 | 0.04 | 0.06 | 0.07
850-
1.400 H Roughing | 0.75xD | 110 |0.009 | 0.012 [ 0.017 | 0.023 | 0.032 | 0.039 | 0.05 | 0.06 | 0.08
N/mm2
H Slotting 1xD 50 (0.005|0.007 [0.011|0.014 | 0.020 | 0.024 | 0.03 | 0.04 | 0.05
54 :RC H Roughing 0.33xD | 70 |0.007 (0.009 | 0.014 | 0.019 | 0.026 | 0.031 | 0.04 | 0.05 | 0.07
55 - 63
HRC
Stainless steel U Slotting 1xD 80 |0.008 [0.010 | 0.015 [ 0.020 | 0.028 | 0.034 | 0.04 | 0.06 | 0.07
1.4104 X14CrMoS17. 1.4105 X6CrMoS17. 1.4305 <750 -
X10CrNiS18-9 N/mm2 U Roughing 0.75xD | 100 |0.009 | 0.012 [ 0.017 | 0.023 | 0.032 | 0.039 | 0.05 | 0.06 | 0.08
USA = 303. 410. 420F. 430. 430F
Stainless steel U Slotting 1xD 55 10.007 [ 0.009 | 0.013 [ 0.018 | 0.025 | 0.030 | 0.04 | 0.05 | 0.06
1.4301X5CrNi18-10. 1.4303 X5CrNi18-12 1.4310 750-850 -
XCrNi18-8 N/mm2 U Roughing 0.75xD 70 |0.008 [0.010 | 0.015 [ 0.020 | 0.029 | 0.035 | 0.05 | 0.06 | 0.07
USA = 304. 304L. 420
Stainless steel U Slotting 1xD 50 |0.006 [ 0.008 | 0.012 [ 0.016 | 0.022 | 0.026 | 0.04 | 0.04 | 0.06
1.4438 X2CrNiMo18-15-4. 1.4404 X2CrNiMo17-12-2. =850 -
1.4571 X6CrNiTi18-10 N/mm2 U Roughing 0.60xD 70 (0.007 |0.010 (0.014 | 0.019 | 0.026 | 0.032 | 0.04 | 0.05 | 0.07
USA = 310. 316. 316B. 316L. 317
U Slotting 1xD 20 |0.005 | 0.007 | 0.011 [ 0.014 | 0.020 | 0.024 | 0.03 | 0.04 | 0.05
Special alloys (nickel based “Ni*) < 1.300 "
Nimonic. Inconel. Monel, Hastelloy N/mm2 U Roughing | 0.60xD | 30 |0.006 |0.009 |0.013 [0.017 | 0.024 | 0.029 | 0.04 | 0.05 | 0.06
Titanium alloys (“Ti%) 1300 U Slotting 1xD 45 |1 0.006 [ 0.008 | 0.012 [ 0.016 | 0.022 | 0.026 | 0.04 | 0.04 | 0.06
3.7024 Ti99.5. 3.7114 TiAI5Sn2.5. 3.7124 TiCu2 N/r.nm2 U Roughing | 0.60xD | 60 |0.007 [0.010 |0.014 (0.019 | 0.026 | 0.032 | 0.04 | 0.05 | 0.07
3.7154 TIAI6Zr5. 3.7164 TiAlI6V4. 3.7184 TiAl4AMo4Sn2.5
U Slotting 1xD 100 |0.008 | 0.011 | 0.017 [ 0.022 | 0.030 | 0.036 | 0.05 | 0.06 | 0.08
<240 HB U Roughing | 0.75xD | 120 |0.010|0.013 [ 0.019 | 0.026 | 0.035 | 0.041 | 0.06 | 0.07 | 0.09
H Slotting 1xD 90 |0.008 [0.010 | 0.015 [ 0.020 | 0.028 | 0.034 | 0.04 | 0.06 | 0.07
=240 HB H Roughing | 0.75xD | 110 |0.009 | 0.012 [ 0.017 | 0.023 | 0.032 | 0.039 | 0.05 | 0.06 | 0.08
A Slotting 1xD 350 | 0.010 (0.013 | 0.019 | 0.026 | 0.035 | 0.042 | 0.06 | 0.07 | 0.09
<7% Si A Roughing | 0.75xD | 410 |0.011|0.015 | 0.022 | 0.029 | 0.040 | 0.048 | 0.06 | 0.08 | 0.10
A Slotting 1xD 180 [0.009 | 0.012 [ 0.018 | 0.024 | 0.032 | 0.038 | 0.05 | 0.06 | 0.08
=7% Si A Roughing | 0.75xD | 210 |0.010 | 0.014 [ 0.021 | 0.028 | 0.037 | 0.044 | 0.06 | 0.07 | 0.09
A Slotting 1xD 120 | 0.009 | 0.012 | 0.018 [ 0.024 | 0.032 | 0.038 | 0.05 | 0.06 | 0.08
Magnesium-alloys R -
MgMn2. G-MgAI8Zn1. G-MgAI6Zn3 A Roughing 0.75xD | 140 | 0.010 | 0.014 [ 0.021 | 0.028 | 0.037 | 0.044 | 0.06 | 0.07 | 0.09
Non-ferr. met. (copper. short-/long-chipp. brass/bronze) !
2.0070 SE-Cu. 2.1020 CuSn. 2.1096 G-CuSn5ZnPb A Slotting 1xD 180 [0.009 | 0.012 [ 0.018 | 0.024 | 0.032 | 0.038 | 0.05 | 0.06 | 0.08
2.0380 CuZn39Pb2. 2.0401 CuZn39Pb3. 2.0410 ... <850 .
2 0250 CuZNn20. 2.0280 CuZn33. 2.0332 CuZn37Pb0.5 N/mm2 A Roughing 0.75xD | 210 | 0.010 [ 0.014 | 0.021 | 0.028 | 0.037 | 0.044 | 0.06 | 0.07 | 0.09
2.1090 CuSn7ZnPb. 2.1170 CuPb5Sn5. 2.1176 ...
2.0916 CuAl5. 2.0960 CuAI9Mn. 2.1050 CuSn10
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W GTC milling strategies

Foundations for economically efficient milling & BN ESSEIM T E#

Peripheral requirements BZEFTRNEERZE
Applicable in every material group ERNEEYEEE
-®®EH v & - O@®EH vEe®

e easy to machine materials = increase in productivity o RZMTHIMHK = IREEEX

e difficult to machine materials = increase in process reliability o HINTHIMA = IRl TEENEEN
High-dynamic machining centres SEEMTIT A

e short acceleration distances U ﬂD%EE%fE

e higher speed range s ERYIHIERESE

¢ small to medium tool diameters e ZEMA/N PFRYELNITIA
Heavy machines ERIHEES

¢ stable feed axes o TREMEREMZS

¢ high spindle torque o BEHEHN :

 medium to large tool diameters s EEEATARTERTDR
Unstable to stable workpiece clamping AEETHEBEN T HIISHR

e stable = vibration-free machining = maximum metal removal rate o BE = HIREIINT = RASEERX
¢ unstable = reduction of radial forces = increased process reliability o RiEE = FAOREAH = BN TEREEH

Application parameters MIZHNER -

Low cutting width act0 0.33 x D  {ERYtTEIEE ae Fl 0.33xD

¢ |ow angle of engagement <70° o [ELHIE A B<70°

e short time of contact between o LY 7] B T 42 R 8 i R S
cutting edge and component

<70°

Very high tooth feed f, BEIERE 1,
¢ reduced chip thickness allows c EBEERA « AIEERS f,
considerably higher f,
Very high cutting speed v. IFEBHIEIRE ve
¢ reduced heating up and o B B R RL A0 T B 2
prolonged cooling down allow 4 MRS AN
very high v values
High cutting depth ap =tIEIEE ap
* improved leverage effect o WEIBIDHIE Tool angle of engagement &
* high metal removal rate s ZEEBKE tool contact time
* increase in contact points o T BT BRI NRGHEEBE &
between tool and component TI R R

Metal removal rate £BRE ( BAIFREIRMFEHIBRAYEETE)

The metal removal rate specifies how high the actual chip removal is per minute.
It is especially suitable for comparing different machining strategies.
TEBBREERES/EEFEERUENE @ FhE S ARIEBT A IR

ap (MM) X @e (MM) X V¢ (M/min) = Q (cm3/min)
R ap & ae BoEEss BoERRE om®
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General recommendation —f% 2 :%

Tool cooling W

e Avoid thermal shock it ZhEE % T) BRYE 2

. Dry machining, compressed air, MQL: e Dissipate machining temperature via chip t])/gR 4

gICUIHE - EEMEZER - MOLEREEIEIRZAD . Supporting chip evacuation EBjHEE

e Cooling of tool cutting edge tIEITI1/240

Soluble oil, neat oil: FL1bi& ~ flHE e Preventing built-up edge ki I )hE6FERE

Steel Q/
Cast iron

Hardened vH/,
Stainless M
Special alloy Sy

Non-ferrous
metals

\E/ Soluble oil, neat oil: L1tk - fdE

e Supporting chip evacuation &aHHEE

e Preventing built-up edge & J]EFEERE
e Supporting chip evacuation EHENHE

Exceptions for material ranges #1 ¥l & E LAY EEEIE

o @

When coolant is not available the cutting speed (vc) and/or the radial feed (ae) should be reduced.
The resulting reduced temperature reduces the risk of thermal shock.
R AMEET1ERS - BIEZEREIEIEE (vo) KR KN E (ae) » EHEA BERFEARE » BREHE T) TN EEE

If there are chip evacuation problems the application of coolant should be taken into consideration,
poor evacuation of chips can lead to massive tool wear and even tool breakage.

MRZEHETRIME  BIEEREALAR  IBTREAREHIT) I EREEET] -

When heat is being generated due to poor chip evacuation, it should be checked if through coolant is
available. By using a specifically directed “coolant jet”, coolant can be supplied where congested without hitting
the cutting area. Alternatively, the application of coolant for the entire machining operation is recommended.
EHETEMELHEER BREER A LUMERLAR - SAERAEMA LalRERE" -

AL LAl R M ERERERM A SHEE RS - B4 ZEEEENLEERER LR -

Other notes Hithi*F EFIE
A. Finishing
The application of coolant is principally an

advantage as a better surface finish can
be achieved.

B. Very long tools

Coolant can result in a smoother process, as
the lubricant has a vibration-reducing effect

C. Alignment of coolant
e as acurate as possible in the cutting area
from at least three directions
¢ no flushing back of small chips to the
cutting area

E. Solid carbide milling cutters with
internal cooling
e optimal chip evacuation, very good cutting
edge cooling, very effective against built-up
edges
e to be recommended especially for larger
tool diame ters and tough materials

D. Peripheral cooling/Guhrojet

Best external option: Optimal tool cooling
and chip evacuation thanks to the direct
route from coolant ecit to cutting area

ELEAc
o ERLARIFER LR—EES > BA
AILEREFIRENCRE

IR A
o RS ANR AT LUEI TiBf2 RS -
R &R B AR ER

RANREEM T &
 ELE=EAANGEIKEE - B
) E gt

* TEiG/IBEEIIH =

il ik Bk 7]

o EMHEBMY - IEEFRILIEITICZAD
BRI AREBIFEBRL

o $SRIHEB AR EA R T R T B AN ERETRY
HtNHIMEEH

Guhrojet 7JEBESME S AD
o S ANEE BB R)HIE S -
ERRENTIBASAMBEE M

IcUHRO JET|



V GTC milling strategies

Influence on process through tool engagement

TNNEUHETHMEBESAEHNTRENZE

Angle of engagement tIHIEBS HE

The angle of engagement inscribes the cutting range of the tool from
start of chip formation to exit from the material. With these parameters
the stress impacting on the tool can be assessed. With straight milling
paths the angle is constant, with concave milling paths it increases and
with convex milling paths it decreases.

& BEREE 7 )BT BRI RIIER H AT KRS T) BRI HIEEE

FAELE2Y - AILFHERETIANZ T - EERHHIREF - BERIEER
EMASEHIREER - AERZEIEAR 5 MEMFZHAIRREH - AERIZR/ -

Straight milling path E 8 #t 8l i E
e constant angle of engagement W& A EESE
e constant tool stress J]ERI=ZHETE

Example: ae 0.20 x D = 53° engagement )& ae 0.2D=53°M& £
Engagement remains a constant 53° 53°EEREES AE

Angle of engagement with convex contour radii

SR EE S AR

Convex milling path b 12 &5 8F B8 18

¢ decreasing angle of engagement W& AERHLD
e reduced tool stress JJBHIZ R

Example: ae 0.20 x D = 53° engagement tJEae 0.2D=53°M& &
Engagement reduces to 45° W& BERDE45°

Measures:

AEHK

ae may be increased
fz can be increased

thE ac KFJIiERE f, AT LUEN

Angle of engagement with concave contour radii

RMERSES BEE(t

Concave milling path & [V f& & B8 &
e increasing angle of engagement M& f&RE1E N
¢ increased tool stress JJE Y5 /710

Example: ae 0.20 x D = 53° engagement t]Eae 0.2D=53°ME& H

Engagement increases to 74° M4 A EEINZET74°

Measures: ae must be reduced
BEEIENE £, must be reduced in radius

& ac KFIIER f, WRRBD

41

2. 0.20x D

2. 0.20x D

o)

HInE & & EE EE 53°

2. 0.20x D

B & AEM 53° FRIEZE 45°
e REBTIERS f, AT LIZ )

tIHIME S AEE 53° EINE 74°
o R ITERS f WIARD)
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Influence on process through tool engagement

TIRIAISET 4/ ERESAE" HNIBENEE

Angle of engagement with 90° corner radii

90° M B RHES AR

Tool radius = Corner radius 7] B $1& =T & EIHEE

* very unfavourable for tool dynamics JEEAFIfJJ EENRERRE e Lzt

e change of stress direction J] B g9 HckiE
e abrupt increase in tool stress JJE 52 /122 X1E N0

Example: Increase of engag. angle from 53° to 143° (270°)
2SS A H 53°HEANE 143°

Measures: v¢ and f; must be heavily reduced
SHEIEE ¢ LIARIRRRE ve A0 f,

Tool radius < Corner radius JJE#{& < THEEIHEE
¢ machine can interpolate the path #4287 LUB#HREE

® no “impact” on tool ¥JJEME “g&”

e lower increase of tool stress [HETIESH

Example: Increase of engag. angle from 53° to 92° (174°)
EBWE AEA 53°MME 92°

Measures: ae must be reduced t)& aews’Bim D
f, must be heavily reduced in radius

NEIETE © f, B IS H B AN LR A KRR

Ratio of flute width to tool diameter with trochoidal milling

BESRmEEEBEEZIT

Flute width 1.7 -2.0xD % 1.7~2.0x D
e cutin Carc CHEIZNEIAI
® ac max. 0.10 x D (theor. 37°) )& ac =% 0.10D (i EWA37°)
e increase of angles of engagement by up to 50%
HIEE BEENKRZZE 50% ° (37°x 1.56=55.5°)

Flute width 2.1-3.0xD &% 2.1~3.0x D

e cutinCarc CHERLIHI

* ae max. 0.15 x D (theor. 46°) t]& ac =% 0.15D (FEim EM&46°)

e increase of angles of engagement by up to 50%
EE S BEEMRZE 50% © (46°X 1.5=69°)

Flute width from 3.1 xD &% 3.1 x D

e cutin D arc CHZEENLIAI

® as max. 0,20 x D (theor. 53°) & ac % 0.20 D (EsH LM E53°)

e increase of angles of engagement by up to 40%
tIEIE S BEEMKRZE 40°  (53°% 1.4=74.2°)

a: 0.20x D

GTC miling strategies W

AR S AEH 53°BINE 143°

o

HERETE | DAKNMEEE v 1

EEESAER 53°tEME 92°

%,

¢ S B AN TR A JE KRR 1,

EBES AER 37°INE 55°

EEA AEH 46°1ENZE 69°

EREM S AR 53°BME 74°
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DRILLING

MILLING
THREADING

REAMING
COUNTERSINKING / DE-BURRING
DEEP HOLE DRILLING

PCD/PCBN
GROOQOVING SYSTEMS
END MACHINING
CLAMPING SYSTEMS
SPECIAL TOOLS
SERVICES
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