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F5C: ) Please note:
BWEIMICHT BT RILOBEAMIIUTORS THSHOEINTVET: The suitability is indicated as follows:
m = 53 W = very suitable
O = BFAREE [ = suitable
WHIAATTERTR (S 446 - 467 X—HF ZELIE TN, International comparison of materials, see pages 446 - 467.
— FaFLyIR NT1—F
03-20mm | @3-20mm | @3-20mm | 63-20mm | @3-20mm [ p6-20mm |@2-16mm [ @3-16mm | g6-16mm | @6-16mm | p6-20mm | 66-20mm | 96-20mm | 66-20mm
4 4 4 4 4 6-20 3-4 4 5-7 5-7 4-5 4-7 4-7 4-5 VAPSES
1926A 2815A 2850A 2887A | 2610AZ | 2612AZ | 3838AZ | 3839AZ —
FFUr— 3y — Y 2|Eh#E HAFEMBI-DINft AFE-JISt 2820 | 2814A | 2851A | 3817A | 1987A | 2886A | 2611AZ | 2613AZ 2531L | 2533L | 2535L | 25570 |
Applications — material Tensile strength Material examples Material numbers 154 156 158 160 162 164 166 166 168 168 170 170 172 172 |—<-Page
AR LR Cold-extrusion steels, Cql5
Y ABTS k280 Construction steels, <600 N/mm2 S2350R (SB72) S, SPH, SS100, STKM, n n n n n n n n n n m m n m
g Free-cutting steels, etc. 10SPh20 ' ’
TS A R Construction steels, E360 (St70-2)
Pt Case-hardened steels, < 800 N/mm2 16MnCr5 3335-’“%"%%033%315” ] [ ] | ] ] ] | ] ] ] ] [ ] [ ] ] [ ] [ ]
Fzsii] Steel castings, etc. GS-25CrMo4 !
Pz Case-hardened steels, 20MoCr3
QLIRS Heat-treatable steels, <1000 N/mm2 42CrMo4 gé&“r’]' ?8%415(;”@33”4343% ] u u ] ] u ] ] | ] | ] ] ] ] ]
Vel isis: et Cold work steels, etc. 102Cr6 ' ' '
HRNIDER Heat-treatable steels, 50CrMo4
Vacliikis e Rl Cold work steels, <1200 N/mm?2 X45NiCrMo4 SCM445H, SKH, SKS, SKT, SUP n | | | | | | | | | | | | | u ] | | n
E3(&] Nitriding steels, etc. 31CrMo12
Bael High-alloyed steels, X38CrMov5-3
a2 IEM(SESIR Cold work steels, < 1400 N/mm2 X100CrMoV8-1-1 SKD12, SKD61, SKT, SUH, SKH [ ] u ] ] ] ] ] [ ] | ] ] ] u |
a2 TEHEESA Hot work steels, etc. X40CrMoV5-1
ATVLR Stainless steel materials
11 [Tx51RILTH Ak Ferritic, martensitic < 950 N/mm?2 X2CrTi12 SCS, SUS420J2, SUS403 [] [] [] [] [] [] ] 1.1
M| 21 [F—XF7FAF Austenitic < 950 N/mmZ2 X6CrNiMoTi17-12-2 SCS, SUH, SUS304, SUS316L [] [] [] ] [] [] [] 21 |M
31 [A—RTFANTSA M, inHEER Austenitic-ferritic (Duplex) < 1100 N/mm2 X2CrNiMoN22-5-3 SUS329J3L, SUS630 =] =] =] =] =] =] [u] 3.1
41 | FA—XTFANTxS5A 18, I EE{ER Austenitic-ferritic heat-resistant (Super Duplex) < 1250 N/mm?2 X2CrNiMoN25-7-4 SUS329J4L, SCS14A, 15-5PH 0 [ 0 [H] [ 0 [u] 4.1
’ . . 100-250 N/mm2 EN-GJL-200 (GG20) FC200 [] [ ] [] [] [] [] [] [] [] [] [] []
Y HFHk Gast iron with lamelar graphite (6JL) 250-450 N/mm?2 EN-GJL-300 (GG30) FC300 [ [ [ [ [ [ [ n m u n n
N ! . . 350-500 N/mm2 EN-GJS-400-15 (GGG40) FCD450 [] [] ] ] ] ] [] [] ] ] [] []
HII Nk Cast iron with nodular graphite (5.J5) 500-900 /mm? | EN-GJS-700-2 (GGG70) FCD700 O 0 u 0 " O O O O u O O
o= = . . . . 300-400 N/mm2 GJV 300 FCV300 [] [] [] [] [] [] [] [] [] [] [] []
NIF2T7—HkK Gast iron with vermicular graphite (G.JV) 400-500 N/mm? GIV 450 FCVA00 ] ] ] [ ] ] u u m m = m
. 250-500 N/mm2 EN-GJMW-350-4 (GTW-35) FCMW330 [] [ ] [] [] [] [] [] [] [] [] [] []
Pl Malleable cast iron (STMW, GTMB) 500-800 N/mm? | _EN-GJMB-450-6 (GTS-45 FCMW370 ] ] ] 0 ] ] u O] [ n u ]
FILEZOLE Aluminium alloys
< 200 N/mmZ2 EN AW-AIMn1 A1050,A3030 O ] ] O
TILIZULESR BN Wrought aluminium alloys < 350 N/mm? EN AW-AIMgSi A5052, A6061 O O 0 O [u] 0
< 550 N/mm2 EN AW-AIZn5Mg3Cu A7075 [] [] ] [} [} [}
Si< 7% EN AC-AIMg5 ADC5, AC7A [] []
TILVEZOLES 8§ Aluminium cast alloys 7% < Si < 12% EN AC-AISi9Cu3 ADC11,ADC12, AC2A
12% < Si< 17% GD-AISi17Cu4FeMg ADC14
AasE Copper alloys
i, B &R Pure copper, low-alloyed copper < 400 N/mm2 E-Cu 57 %R, 2400 [ [ 0 O O O
i (Eik. EL\ID<F) Copper-zinc alloys (brass, long-chipping) < 550 N/mm2 CuZn37 (Ms63) €2720, C2801 [] [] [u] [m] [u] [m]
TREE (B JEVWEID<T) Copper-zinc alloys (brass, short-chipping) < 550 N/mm?2 CuZn36Pb3 (Ms58) 3560, C3710 [] [] [] [] [] [} [} [} [} [} 0 [} [}
TZILSEH (EVYIDT) Copper-aluminium alloys (alu bronze, long-chipping) < 800 N/mm2 CuAlTONi5Fe4 €5210, C6280 [] [] 0 [m] [m] [m]
HiE (EWLWIDH<T) Copper-tin alloys (tin bronze, long-chipping) <700 N/mm2 CuSn8P LBC3 [] [] [} [m] [} [}
RETEH FEWIDh<{T) Copper-tin alloys (tin bronze, short-chipping) < 400 N/mm2 CuSn7 ZnPb (Rg7) BC3 [ ] [ ] [ ] [ ] [] [} ] [m] [} [} ] [} [}

N . < 600 N/mmZ2 (AMPCO® 8) [] [] [H] ] [H] [H]
RRE® Special copper alloys < 1400 N/mmZ {AMPCO® 45) (] u g g g g
FESPIN- Magnesium alloys
ROV LER B Magnesium wrought alloys < 500 N/mm? MgAI6Zn ] ]

RITXIVLEE HY Magnesium cast alloys < 500 N/mm2 EN-MCMgAI9Zn1 MC2A, MD1A [] []

5 Synthetics

B LMERIE (GBV\E10<T) Duroplastics (short-chipping) Bakelit, Pertinax

EREE s (ELWIDLT) Thermoplastics (long-chipping) PMMA, POM, PVC

AER(LRIRE (S B = < 30%) Fibre-reinforced synthetics (fibre content < 30%) GFK, CFK, AFK

iRt BiRE (HiHEESEE > 30%) Fibre-reinforced synthetics (fibre content > 30%) GFK, CFK, AFK

3 Special materials

JZ5771k Graphite C 8000

ROTATOHEE Tungsten-copper alloys W-Cu 80720 ] ] ] ] ] [] 0 =] 0 0

wmaE Composite materials Hylite, Alucobond

FRUE Titanium alloys

fFR> Pure titanium < 450 N/mm? Til FFE [] ] [] [] ] ] ]

N - <900 N/mm?2 TiAl6V4 A4Ti-6Al-4V [] [] [] [] [] [] []

FEIa® Titanium alloys = 1250 N/mm? TAIAMo4S2 TAIAMo4S2 0 & ] O u u u

w7 LE, ANLEE, AEE Nickel alloys, cobalt alloys and iron alloys

=TIl Pure nickel < 600 N/mm2 Ni 99,6 =TIl [] [] []

—u N el < 1000 N/mm?2 Monel 400 EFJL400, \XTO1 B []

it iaba Nickel-base alloys <1600 N/mm? Tnconel 718 BB WL O

o N i < 1000 N/mm2 Udimet 605 Udimet 605 []

LRSS Cobalt-base alloys < 1600 N/mm2 Haynes 25 Haynes 25 []

HESE Iron-base alloys < 1500 N/mm2 Incoloy 800 Incoloy 800 []

=g Hard materials

44 - 50 HRC Weldox 1100 SKT4, YTJLRv 221100 [] [] [] [] [] [] [] [] [] [] O m] 0 O .
H . 50 - 55 HRC Hardox 550 N\—RvJ 2500 [u] [m] [] [] [] [] [] [] [] [] . H

3 | EREN, SEEN, SEES% High strength steels, hardened steels, hard castings 55 - 60 HRC Armox 600T SKD61,77— & Z600T 0 [] [] [] [] ] [] [] .
4 60 - 63 HRC Ferro-Titanit SKD11 [} [} ] [] [} ] [m] [} 4
.5 63 - 66 HRC HSSE HSSE ] ] [] [} [} [m] ] 4
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u SMRENT/NTA—< >R ® High performance tool N AULT I./F‘}L 2ATN . n>o N R - Valid for
w—)L = Rake angle +10° N N— End mills type N — long design
" 251 +10° = Modified chip space | R ;gggﬁ
w HIRAEWTERTIL— b = Variable spacing ANNSNT— ]
" REEYF = Tighter cutting diameter %
" EDERLVWTERRNE tolerance ’
> R—Hyk = Centre cutting A
50°
S S S
> > >
) o )
i . N i W
KB x45° = & s s
1}
Q =Y
S a4 _N s ©
e) g -] E Z 3-5° 0 dy
, — 21 > & & &
§ p | E x - «?I Lod: | RN KN
)
3 i
It % de ae de
ag = dq 2 =0,4xd4 2 =0,2xd4 2, = 0,02 x dy
~Ia
| Ve f; Ve f; Ve fz Ve fz x 'Y 6
= S N\ o [m/min] [mm] [m/min] [mm] [m/min] [mm] [m/min] [mm] ¢
b | = | 160 0,005 x dy 180 0,005 x dy 190 0,005 x dy 260 0,006 x d m] (] m] (]
I3
Iy 140 0,004 x dy 150 0,004 x dy 170 0,005 x dy 220 0,005 X d m] ] m] ]
h
120 0,004 x d 130 0,004 x dy 140 0,004 x dy 190 0,005 x d m] (] m] (]
d—7>% - Coating TIALN
T — 3> - EIM (P1528 ) Applications — material (see page 152) P DAY 100 0,003 x dy 110 0,003 x dy 120 0,003 x dy 160 0,004 x dy o ]
= 27 TR RREIA IS IRl = Very good for tough materials ISIEESIN 5.1-4.1
s HSCEEAE L PN T I = Suitable for HSC finishing N 1314 12 80 0,003 x dy 90 0,003 x dy 100 0,003 x dy 130 0,003 x dy m] [ ]
N 21-32,52 AT~ L X - Stainless steel materials
. 80 0,003 xd 90 0,003 xd 100 0,003 xd 130 0,004 xd (]
s HiE22AN 13 M[ 2 60 0,003xd1 70 0,003 d: 70 0,003 d} 100 0,004 x d} % (]
H 1.1 1.2 A 50 0,002 x dy 60 0,002 x d4 60 0,002 x d 80 0,003 x d [ (]
4 30 0,002 x d 30 0,002 x d 40 0,002 x d 50 0,003 xd (]
DIN 6527 — [I>% - Long design  1926A | 2820A | |
9 dy ) I3 l 9ds l4 9 dy Ia KB Z Eibd1—+—
h5 = = I with bevelled edge
3 002 8 14 57 2,9 20 6 21 0,04 4
4 002 11 18 57 3,8 20 6 21 0,04 4 1926A.004 2820A.004
5 002 13 18 57 48 20 6 21 0,05 4 3 ]I
6 -002 13 20 57 5,8 - 6 21 0,06 4 1926A.006 2820A.006 7L =53 - Auminium alloys
8 -004 19 25 63 7,7 - 8 27 0,1 4
. . . 320 0,008 x d 350 0,008 x d 380 0,009 x d 510 0,010xd (]
10 004 22 30 72 9,5 - 10 32 0,12 4 1926A.010 2820A.010 320 0,007 X d} 350 0,007 X d} 380 0,008 x d} 510 0,009 x d} ]
12 004 26 35 83 115 - 12 38 0,14 4 320 0,008 x dy 350 0,008 x d 380 0,009 x dy 510 0,010 x dy (]
16 004 32 40 92 15,5 - 16 44 0,18 4 1926A.016 2820A.016
20 004 38 50 104 19,5 = 20 54 0,22 4 —
I& % - Copper alloys
140 0,005 x dy 150 0,005 x d 170 0,006 x dy 220 0,006 X d; O (]
140 0,005 x dy 150 0,005 x dy 170 0,006 x d 220 0,006 X dy O (]
140 0,005 x d; 150 0,005 x d 170 0,006 x d 220 0,006 X dy ] [] O []
130 0,004 x d; 140 0,004 x d 160 0,004 x d 210 0,005 x dy O (]
130 0,004 x d; 140 0,004 x d 160 0,004 x dy 210 0,005 x dy O []
130 0,004 x dy 140 0,004 x dy 160 0,004 X dy 210 0,005 x dy O u ] u
80 0,003 x dy 90 0,003 x d4 100 0,003 x d 130 0,004 x dy O (]
80 0,003 x dy 90 0,003 x d4 100 0,003 x dy 130 0,004 x dy [ 0 (]
T x> LA - Magnesium alloys
320 0,009xd; | 350 [ 0009xd; | 380 [ 0010xd; | 510 [ 00fixd, [ O | O [ 0O [ m
320 | 0007xdy | 350 | 0,007xd | 380 | 0,008xd; | 510 [ 0009xdy | O | O | O | m
a & - Synthetics
3} - Special materials l
80 0,003x d; 90 0,003 d4 100 0,003 x dy 130 0,004 x d; | O (]
FX> 5% - Titanium alloys
80 0,004 x dy 90 0,004 x dy 100 0,004 x dy 130 0,004 x d I u
60 0,003 x dy 70 0,003 X dy 70 0,003 X dy 100 0,004 x dy | u
40 0,003 xd 40 0,003 x dy 50 0,003 x dy 60 0,003 x dy [ (]
—wLE, JONILE 2R & & - Nickel alloys, cobalt alloys and iron alloys
60 0,002 x dy 70 0,002 x dy 70 0,002 x dq 100 0,003 x d; u
BOHTRWI T T HEBNTARNBEZIFOPGR/INT—J )y T RILA
—IDOWTUFER DT T A b2 BT,
The clamping system PGR for clamping tools with extremely high clamping force = FE 2 & - Hard materials
et i : 1 100 0,003 xd 110 0,003 xd 120 0,003 xd 160 0,003xd 0O | =
and excellent concentricity is available in our web shop y 80 0003 x d} %0 0003 x d} 100 0003 d} 130 0.003 % dl = =

W= 533 - very suitable
0= #FAFIAE - suitable

v = YIHERE - Cutting speed
f, = H@7=D3ED - Feed per tooth
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—F—R{+ZFIT>R=)L - End Mills with Corner Radius

HIEIZ&{F - Cutting

Conditions
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—_ . — — # SRS - ~ ‘
= SMEREN/ST4—< >R = High performance tool N A= R.ﬁ" T/ESIL Z1TN 0> FFREYG - Valid for
Yy = Rake angle +10° N N—] End mills with corner radius type N — long design
= 201 +10° = Modified chip space - t\\:- gg}gﬁ
w HIRAEWTERTIL— b = Variable spacing ANNSNT— ]
" REEYF = Tighter cutting diameter %
" EDERLVWTERRNE tolerance ’
> R—Hyk = Centre cutting A
50°
S S S
> > >
© o )
, . " W W
& R 5 S & &
“ 1}
— o 3+
e) :}7 (- 3 Z+ 3-5° 0e; R R R
g (3] «© (3]
% < I 4 I Y - T “?I ‘ 0 d4 ‘ ‘ 0 d4 ‘ ‘ 0 d4 ‘
3 I
l4 ae g dg e
ag = dq 2 =0,4xd4 2 =0,2xd4 2, = 0,02 x dy
~Ia
Ve f; Ve f; Ve f; Ve f; x 'Y 6
o S T\ o [m/min] [mm] [m/min] [mm] [m/min] [mm] [m/min] [mm] ¢
:j7 -, S
< o
2 | 160 0,005 X dy 180 0,005 x dy 190 0,005 x dy 260 0,006 X dy o [ o [
I3
Iy 140 0,004 X dy 150 0,004 x dy 170 0,005 x dy 220 0,005 X dy | [ o [
[
120 0,004 x dy 130 0,004 x dy 140 0,004 x dy 190 0,005 x dy o [ o [
d—7>% - Coating TIALN
T —a> - I (P1528 ) Applications — material (see page 152) P 1451 100 0,003 x dy 110 0,003 x dy 120 0,003 x dy 160 0,004 x dy | [
= 27 TR RREIA IS IRl = Very good for tough materials ISIEESIN 5.1-4.1
= HSC%ETiJ:WDI]ILC%;E = Syitable for HSC f|n|Sh|ng N _ 12 80 0,003 x d4 90 0,003 x dy 100 0,003 x dy 130 0,003 x d4 O u
N 21-32,52 AT~ L X - Stainless steel materials
) 80 0,003xd 90 0,003xd 100 0,003xd 130 0,004xd u
s WEz21 13 M[ 2 60 0,003xd1 70 0,003 x d: 70 0,003 x d} 100 0,004 x d} % (]
H 1.1 1.2 ) 50 0,002 x dy 60 0,002 x d 60 0,002 X d 80 0,003 X d | (]
4 30 0,002 X d 30 0,002 x d 40 0,002 x d 50 0,003xd u
DIN 6527 — [1>/%/ - Long design _ 2815A | 2814A | | |
9 dy r ) I3 l 0 ds I 0 dy I z d—F—RfFE
h5 = Ui with corner radius
3 002 0,3 8 14 57 29 20 6 21 4
4 002 0,4 " 18 57 3,8 20 6 21 4 2815A.004 2814A.004
5 -0,02 0,5 13 18 57 4.8 20 6 21 4 3 US
6 -002 0,5 13 20 57 58 - 6 21 4 2815A.006 2814A.006 7L =53 - Auminium alloys
8 -004 0,5 19 25 63 7,7 - 8 27 4
. : ; 320 0,008 xd 350 0,008 x d 380 0,009 X d 510 0,010xd u
10 004 05 22 30 72 9,5 - 10 32 4 2815A.010 2814A.010 320 0007 X a1 350 0007 X a1 350 0008 X, 10 0.009 X s 5
12 004 1 26 35 83 115 - 12 38 4 320 0,008 x dy 350 0,008 x dy 380 0,009 x d 510 0,010 x dy O
14 004 1 26 35 83 13,5 - 14 38 4 2815A.014 2814A.014 [
16 004 1 32 40 92 15,5 = 16 44 4 752 Comeralos |
=Z
29 0,04 1 38 50 104 19,5 - 20 54 4 2815A.020 2814A.020 120 0.005xd; 750 0,005%d; 70 0,006 X 555 0.006 % 0 o 0
BEOBRVWI—F—RICDOVWTHEHRNGLET 140 0,005 x dq 150 0,005 x dq 170 0,006 x dy 220 0,006 X dq =] (]
Other corner radii available on request 140 0,005 x d4 150 0,005 x d4 170 0,006 x d4 220 0,006 x d4 [m] [] ] []
130 0,004 x d; 140 0,004 x dy 160 0,004 x dy 210 0,005 x d; 5] u
130 0,004 x dy 140 0,004 x dy 160 0,004 x dq 210 0,005 x dy 5] ]
130 0,004 x dy 140 0,004 x dy 160 0,004 x dy 210 0,005 X dy @] (] 8] (]
80 0,003 x dy 90 0,003 x dy 100 0,003 X dy 130 0,004 x d | ] u
80 0,003 x d 90 0,003 X dy 100 0,003 X dy 130 0,004 x d | 5] u
T x> LA - Magnesium alloys
320 0,009xd; | 350 [ 0009xd; | 380 [ 0010xd; | 510 [ 00fixd, | O [ O | O | m
320 [ 0007xd | 350 [ 0007xd, | 380 [ 0,008xd; | 510 [ 0009xdy | O | O | O | m
(=} 5 - Synthetics [
|
|
3} - Special materials
80 0,003 x d 90 0,003 X dy 100 0,003 X dy 130 0,004 x dy @] u
FR> 5% - Titanium alloys
80 0,004 x dy 90 0,004 x dy 100 0,004 x dy 130 0,004 x dy I ]
60 0,003 x dy 70 0,003 x dy 70 0,003 x dq 100 0,004 x dy I (]
40 0,003 x d 40 0,003 X dy 50 0,003 X dy 60 0,003 X d | u
—wLE, JONILE 2RS4 - Nickel alloys, cobalt alloys and iron alloys
60 0,002 x dy 70 0,002 x dy 70 0,002 x dy 100 0,003 X dy u
. . ) . = e 8 - Hard materials
d—JLRIT 7/ XILICDWVWTIE Cold-air nozzle and accessories i 100 0,003 X dy 110 0,003 x dy 120 0,003 X dy 160 0,003 x dy O [ =
PA3D-434% BT I, see chapter Info, pages 432- 434 H 12 80 0,003 x dy 90 0,003 x dy 100 0,003 x dy 130 0,003 X dy ] O

W= 533 - very suitable
0= #FAFIAE - suitable

v = YIHERE - Cutting speed
f, = H@7=D3ED - Feed per tooth
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= SEBEN/NTA—<>X = High performance tool e | [EGEE
v—JL = Rake angle 0° N o g 3
= 20148 0° = Modified chip space - NN » .
" EIEARVW R TIL—k = Variable spacing sessn | = .
= REEYTF = Tighter cutting diameter %
s KDBLVWIERNE tolerance ’
B R—hyhk = Centre cutting A
50°
N
H - g Z 3-5°
< S | "
_ : mm
I3
[
=l
s’7 = UV =
< = I
l2
I3
lg
h
d—F>7% - Coating
TIVr—3> - #HHIM (P1528R) Applications — material (see page 152) P 1151
= ST AEIA SR CRE = Very good for highly resistant materials K 1142
= HSCEEfL EIFMTICRE = Sutable for HSC finshing N 23,26
H 11-1.2 1.3-1.4

DIN 6527 — 1>/% - Long design

2850 | 2851A

d—F—RiFEF
with corner radius

0 dq r lo I3 l4 0d3 g 9 dy I z
h5 =
3 002 0,3 8 14 57 2,9 20 6 21 4
4 002 0,4 11 18 57 3,8 20 6 21 4
5 -002 0,5 13 18 ol 4.8 20 6 21 4
6 -002 0,5 13 20 57 58 - 6 21 4
8 -004 0,5 19 25 63 77 = 8 27 4
10 -004 0,5 22 30 72 9,5 - 10 32 4
12 004 1 26 89 83 11,5 = 12 38 4
14 004 1 26 35 83 13,6 - 14 38 4
16 -004 1 32 40 92 159 = 16 44 4
20 -004 1 38 50 104 19,5 - 20 54 4

2850A.004 2851A.004
2850A.006 2851A.006

2850A.010 2851A.010
2850A.014 2851A.014

2850A.020 2851A.020

BEHOBZWI—F—RICDVWTHRHENGLET

Other corner radii available on request

HHIZ& 14 - Cutting Conditions

d—F—REEIVRIN 24 N-OVT
End mills with corner radius type N — long design

FRANKEN
A e vt

XHEREY S, - Valid for

2850A
2851A
k=) S S
> > >
0 . w©
i T i
= & & &
i
&
0 dy N N
o < (3]
' E o || o o
EN EN g g
ag = dq 2 =0,4xd4 2 =0,2xd4 2 = 0,02 x dy
Ve f; Ve f; Ve f; Ve f; x 'Y 0
[m/min] [mm] [m/min] [mm] [m/min] [mm] [m/min] [mm] ¢
160 0,005 x d4 180 0,005 x dy 190 0,005 x dy 260 0,006 x d4 O | | O | |
140 0,004 x d4 150 0,004 x dy 170 0,005 x dy 220 0,005 x d4 [} | | O | |
120 0,004 x d4 130 0,004 x dy 140 0,004 x dy 190 0,005 x d4 O | | O | |
100 0,003 x d4 110 0,003 x dy 120 0,003 x dy 160 0,004 x d4 [} | |
80 0,003 x d4 90 0,003 x dy 100 0,003 x dy 130 0,003 x d4 O | |
AT LR - Stainless steel materials l
M2 I
; [
4.
160 0,005 x d4 180 0,005 x d4 190 0,006 x dy 260 0,006 x d4 [} [ ]
160 0,005 x d4 180 0,005 x dy 190 0,006 x dy 260 0,006 x d4 0 | m
140 0,004 x dy 150 0,004 x dy 170 0,004 x dy 220 0,005 x dy O | =
140 0,004 x dy 150 0,004 x dy 170 0,004 x dy 220 0,005 X dy O [ =
120 0,004 x d4 130 0,004 x d4 140 0,004 x d4 190 0,005 x d4 0 [ m
120 0,004 x d4 130 0,004 x d4 140 0,004 x d4 190 0,005 x d4 0 | m
100 0,003 x d4 110 0,003 x d4 120 0,003 x d4 160 0,004 x d4 0 [ m
80 0,003 x d 90 0,003 x d 100 0,003 x d 130 0,004 x d [} []
77)L=5% - Aluminium alloys
A& % - Copper alloys
[
140 0,005 x d4 150 0,005 x dy 170 0,006 x dy 220 0,006 x d4 [} [] [} []
130 0,004 x d4 140 0,004 x d4 160 0,004 x d4 210 0,005 x d4 O [] ] []
T x> LA - Magnesium alloys
[ [ [ [ [ [ [ [
] | | | | | | | | |
=) 5 - Synthetics
3} - Special materials l
|
FX> 5% - Titanium alloys
ZoTVE, ANLRE, KEMEES 2 - Nickel alloys, cobalt alloys and iron alloys l
[
= he 2 8 - Hard materials
A 100 0,003 x d4 110 0,003 x d4 120 0,003 x d4 160 0,003 x d4 [} [ ]
H . 80 0,003 x d4 90 0,003 x d4 100 0,003 x dy 130 0,003 x d4 [} []
.3 70 0,002 x d4 80 0,002 x d4 80 0,002 x d4 110 0,003 x d4 [} []
50 0,002 x dy 60 0,002 x dy 60 0,002 x dq 80 0,002 X dy 5] (]

W= 533 - very suitable
0= #FAFIAE - suitable

v = YIHERE - Cutting speed
f, = H@7=D3ED - Feed per tooth

EMUGE




FRANKEN Bz E=rs 7JH1&# - Cutting Conditions FRANKEN

A e luwt A e uwt
-7 SRS - ~ ‘
= SMRENT/NTA—~ X ®High performance tool NI RILT I_/F‘}L FATN ] Ry St EREYE - Valid for
w—Jl = Rake angle -10° N N—] End mills type N — long design
" 25115 -10° = Modified chip space I o] 3817A
w HIRAEWTERTIL— b = Variable spacing ANNSNT— ]
= REEYTF = Tighter cutting diameter %
s KDBLVWIERNE tolerance ’
B R—Avk = Centre cutting A
50°
) :
" I .
KB x45° T_T & &
N i i~ &
e) = - = z 3-5° 0,
\ T ) I + — & &
8 e | & x N B oo | o0 |
\ I3 -
Iy de e £
e =4 2 =0,4xdy a2 =0,2xdq
~Ip |
Ve f Ve f; Ve f; ¢
& ~ < TN\ i~ [m/min] [mm] [m/min] [mm] [m/min] [mm] 3‘: “ 6
b | = | 160 0,005 x dq 180 0,005 x dy 190 0,005 x dq | [ o [
I3
ls 140 0,004 x dy 150 0,004 x dy 170 0,005 x dq | n m] =
h
120 0,004 x dq 130 0,004 x dy 140 0,004 x dq | [ o [
d—F>7% - Coating TIALN
FFUr—Say - R (P1525 ) Applications — material (see page 152) P DiASAY 100 0,003 x dy 110 0,003 x dy 120 0,003 x dq | n
= S AWHI R SRS = Vlery good for highly resistant materials K 1142
= HPCIRRER M TIC & = Suitable for HPC machining N 23,26 80 0,003 x dy 90 0,003 x dy 100 0,003 x dy m L]
H 11-13 1.4-15 AT LR - Stainless steel materials
M2
4
. - 160 0,005 X dy 180 0,005 x dy 190 0,006 X dq O ]
DIN 6527 - 0127 - Long design A | | | | % 53020 i% o503 % o000
140 0,004 x dy 150 0,004 x dy 170 0,004 x dy =] ]
0 dy Iy I3 1 0 dg I4 0 do Ia KB z MEd—+— 140 0,004 X d 150 0,004 x d 170 0,004 x dy ] (]
h5 = %k with bevelled edge 120 0,004 x dy 130 0,004 X dy 140 0,004 X dy ] ]
120 0,004 xd 130 0,004 xd 140 0,004 xd O u
3 00 8 14 57 2,9 20 6 21 0,04 4 100 0,003 x d: 110 0,003 X d: 120 0,003 X d] ] ]
4 00 11 18 57 3,8 20 6 21 0,04 4 3817A.004 80 0,003 X d 90 0,003xd 100 0,003 x d E] ]
5 00 13 18 57 48 20 6 21 005 4 3 u
6 -002 13 20 57 5,8 - 6 21 0,06 4 3817A.006 7L =53 - Auminium alloys
8 -004 19 25 63 7,7 - 8 27 0,1 4
10 004 22 30 72 9,5 - 10 32 0,12 4 3817A.010
12 004 26 85 83 11,5 - 12 38 0,14 4
14 004 26 35 83 13,5 - 14 38 0,16 4 3817A.014
16 004 32 40 92 15,5 - 16 44 0,18 4 e I
20 004 38 50 104 195 - 20 54 022 4 3817A.020 iR oppes ks
140 0,005 X dq 150 0,005 X dy 70 0,006 X dp O ] ] ]
730 0,004 X dy 140 0,004 x 0y 160 0,004 x 0y ] ] @] ]
\
RT* > LEE - Magnesium alloys l l l l ‘ ‘ ‘ ‘
| | | | \ \ \ \
a & - Synthetics
- Special materials ‘
\
FR> 5% - Titanium alloys
ZoTVE, ANLRE, KEMZEES 2 - Nickel alloys, cobalt alloys and iron alloys ‘
\
= fEE# - Hard materials
i 100 0,003 X dy 110 0,003 x d 120 0,003 x dq O | m
T 80 0,003 X d 90 0,003 x dy 100 0,003 X dy O [ m
3 70 0,002 x dy 80 0,002 x dy 80 0,002 X dy O | =
. 50 0,002 X dy 60 0,002 X dy 60 0,002 x dy O | =
5 40 0,002 X dy 40 0,002 X dy 50 0,002 X dq O | w

160 W= 53 - very suitable v = HIHIEE - Cutting speed 161
[FRANKEN| [ =B AT AE - suitable f, = T &HT=DED - Feed per tooth [FRANKEN|



FRANKEN EEE e T e g i 7JH1&# - Cutting Conditions FRANKEN
A et A e vt

dA—F—REAEIVRIIL ZATIN-OVS

= SMRENANTx—<>Z = High performance tool N R > / e EI O\l
f}'_ L = Rake angle -10° N N— End mills with corner radius type N — long design RSB - Valid for
" 251 -10° = Modified chip space | R 19877
w HIRAEWTERTIL— b = Variable spacing ANNSNT— ]
= REEYTF = Tighter cutting diameter %
s KDBLVWIERNE tolerance ’
B R—Avk = Centre cutting A
50°
N é
| " "
A R S & &
I
Q o
S ( \ S o «©
e) =) \ / s z 3-5 0 d4
1 < = | " | e o
: i o ; os Los
3 I
h % e de
e =4 e =0,4xd4 2 =0,2xdq
~Ia
Ve f Ve f; Ve f; [y
5 S T\ S [m/min] [mm] [m/min] [mm] [m/min] [mm] 3‘: “ 6
S’7 = \ l =2
< o
2 | 160 0,005 x dy 180 0,005 x dy 190 0,005 x dy o [ ] [
I3
Iy 140 0,004 x dy 150 0,004 x dy 170 0,005 x dy | [ ] [
[
120 0,004 x dy 130 0,004 x dy 140 0,004 x dy o [ ] [
d—F>7% - Coating TIALN
T —a> - I (P1528 ) Applications — material (see page 152) P 1451 100 0,003 x dy 110 0,003 x d 120 0,003 x dy | [
= S AWHI R SRS = Vlery good for highly resistant materials K 1142
s HPCE AR T I B3E = Suitable for HPC machining N 23,26 80 0,003 x dy 20 0,003 x dy 100 0,003 x dy o [
H 11-13 1.4-15 AT LR - Stainless steel materials
M2
4
< - 160 0,005 x dy 180 0,005 X dy 190 0,006 x dy O ]
DIN6527 - O>/7% - Long deS|gn 1987A _—_ 160 0,005 x dy 180 0,005 x dy 190 0,006 x dy =] (]
140 0,004 x dy 150 0,004 x dy 170 0,004 x dy ] ]
9 dq r Iy I3 i 0 ds Iy 0 do I VA d—F—RFE 140 0,004 x dy 150 0,004 X dy 70 0,004 x dy O (]
h5 = Ui with corner radius 120 0,004 x d 130 0,004 x dy 140 0,004 x dy O []
120 0,004 xd 130 0,004 xd 140 0,004 x d O u
3 002 0,3 8 14 of 29 20 6 21 4 100 0003 x4, 110 0.003 x4, 120 0003 X, g [
4 002 0,4 11 18 57 3,8 20 6 21 4 1987A.004 80 0,003 x d 90 0,003 xd 100 0,003 x d O u
5 -002 0,5 13 18 57 4.8 20 6 21 4 3
6 -002 0,5 13 20 57 58 - 6 21 4 1987A.006 7L =53 - Auminium alloys
8 -004 0,5 19 25 63 7,7 - 8 27 4
10 004 0,5 22 30 72 9,5 - 10 32 4 1987A.010
12 004 1 26 35 83 11,5 = 12 38 4
14 004 1 26 35 83 13,5 - 14 38 4 1987A.014
16 004 1 32 40 92 15,5 = 16 44 4 e I
20 004 1 38 50 104 19,5 - 20 54 4 1987A.020 B
BEOBVWI—F—RICOVTHDEFHEIIGLET
Other corner radii available on request 140 0,005 x dy 150 0,005 x d 170 0,006 x d ] [] 5] []
130 0,004 x dq 140 0,004 x dy 160 0,004 x dy @] (] O (]
\
RT* > LEE - Magnesium alloys l l l l ‘ ‘ ‘ ‘
| | | | \ \ \ \
a & - Synthetics
- Special materials ‘
\
FX> 5% - Titanium alloys
ZoTVE, ANLRE, KEMZEES 2 - Nickel alloys, cobalt alloys and iron alloys ‘
\
= fEE# - Hard materials
1 100 0,003 x dy 110 0,003 X dy 120 0,003 x dy O ]
B 80 0,003 x d 90 0,003 X dy 100 0,003 x dy O ]
3 70 0,002 X dy 80 0,002 x dy 80 0,002 x dy ] ]
. 50 0,002 x dq 60 0,002 X dy 60 0,002 x dy 5] (]
5 40 0,002 X dy 40 0,002 X d 50 0,002 x dy ] u

162 W= 53 - very suitable v = HIHIEEE - Cutting speed 163
[FRANKEN| [ =B AT AE - suitable f, = F&HT=D3ED - Feed per tooth [FRANKEN|



FRANKEN M2 {4 - Cutiing Conditions FRANKEN

A e luwt A e uwt
74 SRS - ~ i
= SMERENANTH—T X = High performance tool N AVLT I/"‘“’ 21T H ) Ry S g BY S - Valid for
v—Jl = Multi-tooth end mill H e End mills type H — long design rason
= B IR = Centre cutting - N\\NE-. ZSSSA
= R—Hyhk = Newly developed, NN
= F LR INEIER low-vibration geometry %
DA XK = Very stable tool design ,
= iR THIMEDZVRET = Tighter cutting diameter A
" EDELVWT ERNE tolerance 40° )
=
n
[ J :
KB x45° &
R
3 R
8 KIN N
)
de
2, = 0,02 x dy
=| Ve f 'Y
: [m/min] [mfn] x 6‘ 0
-ng\\\\N =) o
- \\\\&w i = 260 0,006 X dy O [ o m
lp :
Is 220 0,005  dy 0 u o m
It
190 0,005 x dy O [ o m
J—T->% - Coating
TV —ay - #WHIM (P1528 ) Applications — material (see page 152) P 1151 160 0,004 xdy N
5 FEAEITRTOWRHIF I ERREE = For almost all materials 1.1-21  3.1-41 1
= HRC66 X TORMEEIC = Hard machining of up to 66 HRC K ia2an 22 30 0,003x dq O u
= HPCRRERM TICRICRIE = Very suitable for HSC finishing K[ 3141 42 ZF~ L X - Stainless steel materials
. 130 0,004 x d; (]
s 1126 M[ 2 100 0,004 x dy (]
H 1.1-15 ! 80 0,003 x dy []
4. 50 0,003xd (]
S , 260 0,006 x d; O (]
DIN 6527 - 124 - Long design 2887A | 2886A | | | 250 0005 1, -
0 d; b Iy I od;  ody Iy KB z (L] —F— 220 0,006 xd; 0w
h5 = B3k with bevelled edge }gg gggg ; 31 g :
6 00 13 20 5 58 6 21 008 6 60 T L ——2
8 004 19 25 63 7.7 8 27 0,08 8 2887A.008 2886A.008 130 0,004 xd [ []
10 004 22 30 72 95 10 32 008 10 3 u
12 004 26 35 83 11,5 12 38 0,08 12 2887A.012 2886A.012 ZJL =55 - Aluminium alloys
16 004 32 40 92 15,5 16 44 0,1 16
20 0,04 38 50 104 19,5 20 54 0,1 20 2887A.020 2886A.020
A& % - Copper alloys
\
RT* > LEE - Magnesium alloys l ‘ ‘ ‘ ‘
| \ \ \ \
(=} 5 - Synthetics ‘
\
|
- Special materials
FR> 5% - Titanium alloys
130 0,004 x d; [ (]
100 0,004 x d; [ [
60 0,003 x dy \ []
—wVE, ONILE [ZA& <& - Nickel alloys, cobalt alloys and iron alloys
100 0,003 d; (]
30 0,003 x d; (]
30 0,003 x dy [
30 0,003 dy (]
30 0,003 X dy (]
. g = = ) . . " = b - Hard materials
SREMPPHRC66 £ TR DI TIC&RE A/ \ End mills for high-strength materials and for hard machining 3 = 760 0,003 xd; S
— Ry EP302-310F BTV, up to 66 HRC see chapter Hard-Cut, pages 302-310 H I 8332;‘(3: -
. 30 0,002 d; 0 (]
5 60 0,002 x dy 0 ]

164 W= 53 - very suitable v = HIHIEE - Cutting speed 165
[FRANKEN| [ =B AT AE - suitable f, = T &HT=DED - Feed per tooth [FRANKEN|



FRANKEN IRe2aE S e T ¥ 544 - Cutting Conditions FRANKEN

Ay ._/ezD'—C;Ut Ay ,_/ezD'—C;Ut
Lo /Ex Lo /ex
" SMRENANTF—T VR = High performance tool N W] T u ] T:le/“j.QZI/I‘:)'L ST N- EI/ﬁEEJIUIOZ Ed=be” St EREYE - Valid for
Yy = With Duplex geometry N NI i High-feed end mills type N — long and extra long design
= Fa 7Ly IRH = Combination of HPC- - \:§:= gg:: ?ﬁ
= HPCEHRERMT &/\1 71—  and high-feed end mil sones | [1] o frr ! HPC / HSC HFC P
RINT D5 1K G = Internal coolant supply, [/ NARERESFINT EHEESTNA T —RINT 2613A7
» EOHS DAL — )L axial exit (ICA) g Machining with circumference cutting edge High feed machining with face cutting edge
Z(ICA) = Tighter cutting diameter 4
s KDBLVWIERNE tolerance 50° B B
= =
o ©
] : :
'g’o Rsp ";:’I_ < o de
R _ T = v &
e) = N V) s ’ 3-5° 0 dy <
X Bl 27 oma| Lewll | s €
3 s )" mI 28 e o ‘ 0 dy ‘
N .
3
i de de A
ap = 4 2, =0,25xdy 2, = 0,02 x dy
~Ia
% Ve 17 Ve Iiz Ve iz Ve f; ap A x ' ‘
= ~ TN = [m/min] [mm] [m/min] [mm] [m/min] [mm] [m/min] [mm] [mm] [mm] ¢
s \J . =
L | < | 170 0,005 x dq 190 0,006 x dy 200 0,007 x dy 240 0,038xd; | 0,05xd 0,6 xdy o L] o L]
I3
Iy 160 0,005 x dy 180 0,005 x dq 190 0,006 x dy 220 0034xd; | 004xd 0,5 dy o u u
h
150 0,004 x dy 170 0,005 x dy 180 0,005 x dy 210 0030xd; | 0,04xd 0,5xd o [ o
d—7 % - Coating TIALN TIALN
T —Sa> - I (P1528) Applications — material (see page 152) P 1451 Pl 1451 140 0,003 x dq 150 0,004 x dq 170 0,004 x dy 200 0024xd; | 003xd 0,4 x dy o u o
5 FLACTRTORHIMIE R RTRE = For almost all materials K 11-42 K 1142
. $§E@]>7‘4*‘/3‘/‘6®?‘%DDILC = Suitable for roughing in unstable conditions NI B2 2326 NDB2 2326 130 0,003 x dy 140 0,003 x dy 160 0,004 x dy 180 0022xd; | 0,03xd 0,3 xdy o [ o
BB = 2D and 3D contours can be produced HI11-13 1415 HI11-13 1415 2T L X - Stainless steel materials
= 2D/3DFERINTIC .
M[2
4
022 longgesin | aioaz | stz e e e e A
o 7 , X | X ,007 x , X ,05 x ,6 X O | | O
=P e e — 150 0,005 X dl 170 0,005 x d} 180 0,006 x d} 210 0,032x d} 0,04x dl 05X d} =] = ]
0 dq R3p 11/ v tmax o I3 i edy Iy ody a V4 TaTLyIR 150 0,005 x d 170 0,005 x d 180 0,006 x dq 210 0,032 x dy 0,04 x dy 0,5xdy 0 [ 0
hs ENE [ with Duplex geometry 130 0,005 x dy 140 0,005 x dy 160 0,006 x dy 180 0,032xd; | 0,04xd 0,5 x4y ] u O
130 0,005xd 140 0,005xd 160 0,006 x d 180 0,032 xd 0,04xd 05xd O u O
2 002 025 1 /02 058 008 2 10 5 19 20 6 21 3 100 0,003 X d: 170 0,004 x d} 120 0,004 x d: 140 0,024 x d: 0,03 x d: 0,4x d] ] ] O
3 002 04 15/03 087 01 3 14 57 29 20 6 21 4 | 2610AZ.103 | 2611AZ.103 | 80 0,003 xd 90 0,004 xd 700 0,004 xd 110 0,024 xd 0,03xd 04xd 0 (] 0
4 002 05 2 /04 116 015 4 18 57 38 20 6 21 4 3 ]Ik
5 002 06 25/05 145 02 5 18 57 48 20 6 21 4 | 2610AZ.105 | 2611AZ.105 | 7)LS 55 - Aluminium alloys
6 -002 08 29/06 1,74 02 13 20 57 58 - 6 21 4 1
8 -004 06 39/08 232 03 19 25 63 77 - 8 27 4 2610AZ.008 2611AZ.008
10 o004 08 49/1 29 04 22 30 72 gy = 10 32 4
12 o004 06 59/12 348 04 26 35 83 115 - 12 38 4 2610AZ.012 | 2611AZ.012 |
16 _-004 08 78/16 464 05 92 155 4 ~
A& % - Copper alloys :
ToAPS0Y b e 2612z | 26132 | |
150 0,006 X dy 170 0,006 X dy 180 0,007 x dy 210 0,040xd; | 0,05xd; 0,6 xd; ] u
9 dq Rsp 11/ Im 0dy TaTLyIR
h5 -:l [75%&] with Duplex geometry
3 002 04 15703 08 01 T T8 % 29 & 5% 4 130 0,005 X 0y 140 0,005 X 0y 160 0,006 X dq 180 0,032xd;_|_0,04xd 05xd; @] ]
4 002 05 2 /04 116 015 4 22 62 38 25 6 26 4 2612A7.104
5 002 06 25/05 145 02 5 22 62 48 25 6 26 4 RIS D LES - Magnesium alloys
6 -002 08 29/06 1,74 02 13 25 62 58 - 6 26 4 2612AZ.006 . [ [ [ [ [ [ [ [ [ [ [
8 004 1 39/08 232 03 19 30 68 77 - 8 32 4 L — ‘ ‘ ‘ ‘ ‘ ‘ ‘ l —
10 o004 12 49/1 29 04 22 35 80 95 - 10 40 4 2612AZ.010 2613AZ.010 =
12 o004 16 59/12 348 04 26 45 93 115 - 12 48 4
16 004 22 78/16 464 05 32 55 108 155 - 16 60 4 2612AZ.016 2613AZ.016
3} - Special materials l
80 0,003 %t 90 0,004 x dy 100 0,004 x dy 110 0,024xd; | 0,03xd 0,4 x4y | @] u
tmax = LEFR EARIES S 7 AR3p EDIHEIC L BHIDFX LEDRAE
Maximum rest material resulting from radius deviation from Rsp F£> &% - Titanium alloys
R3p = = CAM EDRIEZZT X
Radius to be programmed in CAM —FLE, JNURE, SRETH 2 & 4 - Nickel alloys, cobalt alloys and iron alloys
rn = IE}J@'J?‘“)‘TZ
Face radius
rp =EAQSOTREABALEIS ST
AL Tangential radius between face radius and circumference cutting edge ETEESE - Hard materials
Measuring point L —tH— - B Egl= SHEE A2 1 100 0,003xd 110 0,004xd 120 0,004 xd 140 0,024 x d 0,03xd 0,4xd ] u
easuring poin m =L 'U‘ (3??%@)&'% J:%)IKE{E'JIEE%UJ/E!JE/'JT’( >k ) 80 0003 X, %0 0003 x4, 700 0,008 x4, 110 0020x ¢ | 0,086, 034, O ]
Measuring point definition for measuring length using a laser 3 70 0,002 x dy 80 0,003 x dy 80 0,003 x dy 100 0,016xd; | 0,02xd 0,3 xdy ] ]
. 80 0,002 X dy 80 0,003 X dy 100 0,014xd;_|_0,02xd 0,2Xd; ] u
5 70 0,002 % dy 70 0,002 x dy 80 0,012xd; | 0,02xdy 0,2 X dy 0 ]

166 W= 53 - very suitable v = HIHIEE - Cutting speed 167
[FRANKEN| [ =B AT AE - suitable f, = FAdH7=DIED - Feed per tooth [FRANKEN|
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FRANKEN IRe2aE s R
A e Cur

" SMRENAINTA—T R
v—JL

u EOH S DA A LR — LA
Z(ICA)

= i THIMED R VEEET

= KOEBLVWIERNE

BEOTERT

= High performance tool

= Internal coolant supply, N
axial exit (ICA)

= Very stable tool design

N
N\
N\NE.

_ =
ENNNN]

= Tighter cutting diameter [/
tolerance ’
= 2 lengths available A
40°

Rsp

3-5°

g,
bl

J—F+>% - Coating
TV —a - M (P15285) Applications — material (see page 152) P 1151 P 1151

" | EL AL TR TOREIAIER AL = For almost all materials K 1142 K[ 1142

B ENT et B TICRE = Suitable for roughing and pre-finishing N[ 52 | 2326 N[ 52 | 2326
= 2D/3DFZRINTIC = 2D and 3D contours can be produced H 1113 1415 HI1413 1415

s BEHEFERLICN\TT7—RINT

= Suitable for high feed machining
with face cutting edge

>4 - Long design 3838AZ | |

0 dy Rap /1 M thx, 2 I3 b ed3 ed Z NAT4—R
he  [F¥ with high-feed geometry
6 -002 08 29/06 174 02 5 20 5/ 58 6 5
8 004 1 39/08 232 03 6 25 63 77 8 5
10 0,04 12 49/1 29 04 8 3 72 95 10 7
12 004 16 59/12 348 04 10 35 83 115 12 7
16_-0,04 22 78/16 464 04 12 40 92 155 16 7

38BAZ |

NAT4—F
with high-feed geometry

0 d4 R3p ry/ 1o Im tmax. lo I3 l4 pd3 0dp z
h5 [P

6 -002 0,8 29/0,6 1,74 0,2 5 25 62 5,8 6 5

8 -0,04 1 3,9/08 232 03 6 30 68 7,7 8 5

10 004 1,2 4,9/1 2,9 0,4 8 88 80 85 10 7

12 004 1,6 59/1.2 3,48 04 10 45 93 115 12 7

16004 2,2 78/16 464 04 12 55 108 155 16 7

HAIERA >
Measuring point

Rap = CAMEDREZ D7 X
Radius to be programmed in CAM
rn = EE@J?*‘)‘TZ
Face radius

rn =BEIUSSTRACABAZEISITR
Tangential radius between face radius and circumference cutting edge

v =L—H—(GEHEM)ICEZTERAERORER >

Measuring point definition for measuring length using a laser

3839AZ.008

3839AZ.012

tmax = TEFERERES D7 XR3p EDIREICEBHIDTZLEDRAE
Maximum rest material resulting from radius deviation from Rsp

HHIZ& 14 - Cutting Conditions

High-feed end mills type N — long and extra long design

N T4—RIVRIIIL EZATIN-OV LTINS OVT

FRANKEN

o /) e Y/ A

XHEREY G - Valid for

3838AZ
3839AZ
S S S
> > >
~ [Te) [oe)
=3 S S
o o o
i i I
& & &
de de de
& & &
o o sa.
2, =0,6 x0d4 2 =0,4xd4 e =0,2xd4
Ve f; Ve f; Ve f; x 'Y 6
[m/min] [mm] [m/min] [mm] [m/min] [mm] ¢
240 0,038 x dy 265 0,038 x dy 290 0,038 x d4 O | | | |
220 0,034 x dy 240 0,034 x dy 265 0,034 x d4 [} | | | |
210 0,030 x dy 230 0,030 x dy 255 0,030 x d4 O | | O
200 0,024 x d4 220 0,024 x d4 [} | | [}
180 0,022 x d4 200 0,022 x d4 O | O
AT LR - Stainless steel materials
M2
4
240 0,040 x dy 265 0,040 x d4 290 0,040 x d4 [} [ ] [}
240 0,040 x dy 265 0,040 x d4 290 0,040 x d4 [} [] [}
210 0,032 x d4 230 0,032 x d4 255 0,032 x dy [} [] [}
210 0,032 x d4 230 0,032 x d4 255 0,032 x d4 O [] ]
180 0,032 x dy 200 0,032 x d4 ] [] O
180 0,032 x dy 200 0,032 x d4 O [] O
140 0,024 x d4 155 0,024 x d4 [} [ ] [}
110 0,024 x d 120 0,024 x d [} [] [}
77)L=5% - Aluminium alloys
A& % - Copper alloys
210 0,040 x dy 230 0,040 x d4 255 0,040 x d4 ] []
180 0,032 x d4 200 0,032 x d4 220 0,032 x d4 [m] []
RT* > LEE - Magnesium alloys l l l l l
\ \ \ | |
a & - Synthetics
3} - Special materials
110 0,024 x d4 120 0,024 x d4 130 0,024 x d4 [m] ]
FX> 5% - Titanium alloys
ZoTVE, ANLRE, KEMZEES 2 - Nickel alloys, cobalt alloys and iron alloys
= he 2 8 - Hard materials
A 140 0,024 x d4 155 0,024 x d4 [} [ ]
H . 110 0,020 x d4 120 0,020 x d4 [} []
.3 100 0,016 x dy 110 0,016 x dy [} []
100 0,014 x dy O []
5 80 0,012 xdy =] []

W= 533 - very suitable
0= #FAFIAE - suitable

v = YIHERE - Cutting speed

f, = H@7=D3ED - Feed per tooth

EMUGE




FRANKEN E=EETE S IR s JHIZ& 4 - Cutting Conditions FRANKEN

A e Luvt e /Y
7roctro/e 7roctro/e
 EERENTNTA—T R = High-performance tool N FD:’(I‘I/I‘:}L ’5147 NF - EI/72}3$017Z|~7EI/7 w%g% W
w—)L = Newly developed geometry NF ] Trochoidal end mills type NF — long and extra long design 25311
) oy o A\ 5
= HREOFYTIL—A— with chip breaker ee—— b=2xd b=3xd
FEIH = Low-vibration machining - NN\ 2 1 2 1 2533L
= EEUDZRVEDRINT = 4 |engths available %
ABEOTERS ’ 2xd4
3g-4z° oEmm -
5 A &
= 1]
3xdy o 4. &
KBx45° NSSEEE & 4
N
3 z 4 .
Q,) > & ©
i\ oo |
%
ae e
a2 =0,15xd4 g =0,1xd4
Ve f; Ve f; ¢
= [m/min] [mm] [m/min] [mm] 3( o 6
EE fI EB | fI 340 0,012 xd4 320 0,012 xdy O [ ] O n
lo |
Is 320 0,011 xdq 300 0,011 xdy | n m] =
[
300 0,010 xdy 280 0,010 xd | [ o [
d—7 % - Coating ALCR ALCR
T —>ay - WHiH (P15288B) Applications — material (see page 152) P 1151 P 1151 210 0,009 xdy 250 0.009 xdy i
5\ O EZeMEERINS = For process-reliable trochoidal 1.1-21 3.1-4.1 1.1-21 3.1-4.1
RO REINTIC roughing operations K 1442 K 442" 250 0,008 xdy 230 0,008 xdy o [
5 IRTOMER. BFHERBHEIAFIC = For all steel materials and cast materials NI 1113 N 1413 A7 VL R - Stainless steel materials
» AT TCERE LI = For almost all tough materials N 91-2.8.52 N . 140 0,008 xdy 130 0,008 xdy U
= EFINTICHERABE = Suitable for finishing 0 21285 [ 212852 M[ 2 120 0,008 xd 110 0,008 xd; (]
S 1113 S 1113 . 100 0,007 xd; 90 0,007 xdy ]
4. 90 0,007 xd 30 0,007 xd u
H 1.1 H 1.1
210 0,009 xd4 200 0,009 xd; O ] O
. 210 0,009 xdy 200 0,009 xdy O ] ]
= - . i 200 0,007 xd 180 0,007 xd =] ] ]
l =2 x dy - 00247 - Long design 200 0007 xd. 180 0.007 131 g ] g
0 d lo I3 4 9 d3 0dy I KB VA b —+— 160 0,007 xd4 150 0,007 xdq [B] [] B
o s 0 | i boveed eage i oo o o, 2 :
6 13 20 57 58 6 21 0,12 4 100 0,005 xd 90 0,005 xd 0 ] 0
8 19 25 63 7,7 8 27 0,12 5 2531L.008
i 2 o0 I o 10 2 L s — ‘Alusrgigium alois 0,014 xd 300 0,014 xd =] []
12 26 35 83 11,5 12 38 0,2 5 2531L.012 12X 12 XCy
. : 320 0,013 xd 300 0,013 xd =] ]
16 32 40 92 15,5 16 44 0.2 5 320 00723, 300 00724, @ []
20 40 50 104 19,5 20 54 0,3 5 2531L.020
2533L _ A& - Copper alloys
sfba—7— 200 0,009 xdy 190 0,009 xd; O m
o e ENE P with bevelled edge 200 5003, %0 D009 T O .
6 18 25 62 58 6 %6 0,12 4 180 0,007 xdy 160 0,007 xd; 5] u
180 0,007 xd 160 0,007 xd ] u
18 24 30 68 7,7 8 32 0,12 5 2533L.008 180 7007 xd} 160 0007 xd} N = 5
0 30 35 80 9,5 10 40 0.2 5 100 0,005 xd; 30 0,005 x4 & []
10 30 35 80 9,5 10 40 0,2 6 2533L.010006 100 0,005 xdy 90 0,005 xd; =] []
12 36 45 93 11,5 12 48 0,2 5 T DLEE - Magnesium alloys
12 36 45 93 11,5 12 48 0,2 6 2533L.012006 [ [ [ \ \ \ \
14 42 50 9 135 14 5 02 5 E— 1 1 1 N N E—
16 48 55 108 15,5 16 60 0,2 5 2533L.016 = =
16 48 56 108 15,5 16 60 0,2 7
20 60 70 126 19,5 20 76 0,3 5 2533L.020
20 60 70 126 19,5 20 76 0,3 7 . -
- Special materials
700 0,005 xdq 90 0,005 xd; @] u
F2> 5% - Titanium alloys
0,007 xd; 100 0,007 xdq ]
100 0,007 xd; 90 0,007 xd ]
90 0,006 xdy 80 0,006 xd; u
—wVE, ONILE 25 < - Nickel alloys, cobalt alloys and iron alloys
100 0,004 xd4 90 0,004 xd; u
30 0,004 xdy 30 0,004 xd; u
40 0,004 xdy 40 0,004 xd; ]
40 0,004 xd; 40 0,004 xd u
30 0,004 xdy 35 0,004 xd; ]
30 0,004 xdy 30 0,004 xd; u
= fEEZ# - Hard materials
1 230 0,007 xdy 210 0,007 xd; O ]
H 4

170 W= 53 - very suitable v = HIHIEE - Cutting speed 171
[FRANKEN| [ =B AT AE - suitable f, = T &HT=DED - Feed per tooth [FRANKEN|
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HHIZ& 14 - Cutting Conditions

7roctro/ 7roctro/a
= SEREN/ST4—< >R = High-performance tool .~ FRIAAETSESIL 24T NF - LIRS0 T SR &L - Valid for
w—)L = Newly developed geometry NF e Trochoidal end mills type NF — extra long design 25351
= HREOFYTIL—A— with chip breaker SN b=4xd b=5xd
FEIH = [ow-vibration machining - LN\ 2 1 2 1 2557L
= EEUDRVEEDARINT = 4 lengths available %
- FEOTEES g 4xdy
a ‘ _
38-42° S\EEE S A =
A = y uﬁlg
5xd4 y & S
KBx45° N\\Emm y A
) A
N] z 4 &
3 ’ sa :
1
% ‘ 0 dq
de de .
ag = 0,05 x dy 2, =0,03 x dq
Vo f Vo f [y
[m/min] [mfn] [m/min] [min] 3( g 6
=~z
300 0,011 xdy 260 0,010 xdy o ] o ]
SE |° EE Hi :I 270 0,010 xd4 230 0,009 xdy a] m o m
7
I3 250 0,009 xd4 210 0,008 xd4 m] ] m] ]
[
- 230 0,008 xd 200 0,007 xd a] m
J—5+>% - Coating ALCR ALCR . X
TV =3y - WM (P1528 ) Applications — material (see page 152) P 11-51 P 11-51 200 0,007 xd; 180 0,006 xdy o ]

= PN R reli i d - d - — _ .
" mb‘7ﬂ?}§é_&’&giu n3 = For process-reliable trochoidal 1121 3.1-41 1.1-21  31-41 ZF~ L X - Stainless steel materials
FOOREMTIC roughing operations K 11-42 K 1142 ] 120 0,008 xd 110 0,007 xd; (]
= IARTOIR. SR AHIMIC = For all steel materials and cast materials N 14413 N 14413 M[2 110 0,008 xd; 90 0,007 xdy L
= ZTTEHRERRAEIMIC = For almost all tough materials ) 80 0,007 xd; 70 0,006 xd; ]
) i o . . N[ 21-28,5.2 N[ 212852 4, 70 0,007 xd 60 0,006 xd ]
= EIFINTICHERARE = Suitable for finishing
s (113 s 1113 190 0,009 xd; 180 0,008 xd; O [ O
H 1.1 H 11 190 0,009 xd; 180 0,008 xd; O (] 0
170 0,007 xdy 160 0,006 xd; O (] 0
170 0,007 xdy 160 0,006 xd; 0 (] 0
— 5 . 140 0,007 xd; 130 0,006 xd; O u O
lh=4xdy- TYXNS0O>2% - Extra long design 2535L _—_ 140 0,007 xdy 130 0,006 xdy o[ = O
iba—+— 120 0,005 xd; 110 0,005 xdy 0 ] 0
) 80 0,005 xd 70 0,005 xd O (] 0
with bevelled edge
77)L=5% - Aluminium alloys
270 0,014 xd; 250 0,012 xd; ] (]
25351008 270 0,013 xd; 250 0,011 xd; =] (]
270 0,012 xd; 250 0,010 xd; =] (]
2535L.010006
2535L.012006 §5%  Copper alors
180 0,009 xd; 770 0,009 xd, O (]
2535L.016 180 0,009 xd{ 170 0,009 xdy =] (]
180 0,009 xd; 170 0,009 xd; (] 0 (]
| 2535L.020 | 150 0,007 xd; 140 0,007 xd; ] (]
150 0,007 xdy 140 0,007 xd; =] (]
150 0,007 xdy 140 0,007 xd; [ = (]
80 0,005 xd; 70 0,005 xd; =] (]
2557L _ - . éo 0,005 xdy 70 0,005 xdy O []
X% L& - Magnesium alloys
@1 —7— 1 I [ I I
with bevelled edge | | | | | | |
a & - Synthetics
2557L.008
2557L.012 . .
3t - Special materials
2557L.016 80 0,005 xd; 70 0,005 xdq =] (]
20 100 110 163 19,5 20 113 0,3 2557L.020
FR> 5% - Titanium alloys
90 0,007 xd 70 0,006 xd; [
30 0,007 xdy 60 0,006 xd; [
70 0,006 xd; 50 0,005 xd, (]
—wVE, ONILE 25 < - Nickel alloys, cobalt alloys and iron alloys
80 0,004 xd; 60 0,004 xd; (]
25 0,004 xd; 20 0,004 xd; (]
35 0,004 xd; 30 0,004 xd; (]
35 0,004 xd; 30 0,004 xd; (]
30 0,004 xd; 25 0,004 xd, (]
25 0,004 xd; 20 0,004 xd; (]
= fEE# - Hard materials
1 180 0,006 xd; 760 0,005 xd; O (]
H %

v = YIHERE - Cutting speed
f, = H@7=D3ED - Feed per tooth

W= 533 - very suitable
0= #FAFIAE - suitable
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