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PE Please note:

B TZIIVRIIILOBEREIIUTORE THLHLEINTVET: The suitability is indicated as follows:
m = 5 W = very suitable
0 = B 0] = suitable

International comparison of materials, see pages 446 - 467.
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Applications — material

F13RDRE

Tensile strength

H47&f)-DINft:

Material examples

TEf-JIStts

Material numbers

p—
woscopmm | soaopmn | ot [ encam T ww T o [ eanen [aonan [ oo
4-6 4-6 4 4 4-5 4-5 4 4 1 ABSE= |
3895A 3896A 1700L 1703L 1747A 1748A 1715 1715A 1710 -
418 418 420 420 422 422 424 424 426 ~_—-Page

7R IR Cold-extrusion steels, Cql5
MRS A 28 Construction steels, <600 N/mm2 S235JR 5137-2) S, SPH, SS100, STKM, n n n n n n n m m
R Free-cutting steels, etc. 10SPb20 ’ ’
TS A R Construction steels, E360 (St70-2)
S PR Case-hardened steels, < 800 N/mm2 16MnCr5 Sss?nan%gcsﬁ%lf” ] ] | ] | ] | ] ] [ ] ] [ ]
5] Steel castings, etc. GS-25CrMo4 ’
S Case-hardened steels, 20MoCr3
LIRS Heat-treatable steels, <1000 N/mm2 42CrMo4 gé&M, ggl',“H“chhigm“é‘&ré | ] | ] ] | | | ] | |
AR Cold work steels, etc. 102016 M, SLPH, SLrason,
HRNIDER Heat-treatable steels, 50CrMo4
Vacliikis e Rl Cold work steels, <1200 N/mm?2 X45NiCrMo4 SCM445H, SKH, SKS, SKT, SUP | | | | | | | | | ] ] [}
=1 Nitriding steels, etc. 31CrMo12
Bael High-alloyed steels, X38CrMov5-3
ﬁﬁliﬁﬁiﬁl’sﬁﬁ_&&ﬁﬁ Cold work steels, < 1400 N/mm2 X100CrMoV8-1-1 SKD12, SKD61, SKT, SUH, SKH ] ] ] ] ] u O ] ]
eI EfBESE A Hot work steels, etc. X40CrMoV5-1
ATVLR Stainless steel materials
TN INTHAE Ferritic, martensitic < 950 N/mm?2 X2CrTi12 SCS, SUS420J2, SUS403 [] [] [] ] [] [] O ] ]
F—RTFAk Austenitic < 950 N/mmZ2 X6CrNiMoTi17-12-2 SCS, SUH, SUS304, SUS316L [] [] [] [] [] [] [m] ] ] M
F—ZXFTFANTzSA A8, It R Austenitic-ferritic (Duplex) < 1100 N/mm2 X2CrNiMoN22-5-3 SUS329J3L, SUS630 [] [] [] [] [] [] ] ] 0
F—XTFA TS5 18, It R Austenitic-ferritic heat-resistant (Super Duplex) < 1250 N/mm?2 X2CrNiMoN25-7-4 SUS329J4L, SCS14A, 15-5PH [] [] [] [] [] [] ]
’ . . 100-250 N/mm2 EN-GJL-200 (GG20) FC200 [ ] [ ] [] [] [] [] [] [] []
R HEE% Gast iron with lamelar graphite (6JL) 250-450 N/mm?2 EN-GJL-300 (5G30) FC300 u n u u ] " [ u u
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 O O O O O 5 O 0
o= = ’ . . . 300-400 N/mm2 GJV 300 FCV300 [] [] [] [] [] [] [m] [] ]
NIF2 5 Gast iron with vermicular graphite (G.JV) 400-500 N/mm? GIV 450 FCVA00 ] ] ] ] [ u 0 m O
. 250-500 N/mm2 EN-GJMW-350-4 (GTW-35) FCMW330 [ ] [ ] [] [] [] [] [] [] []
Pl Malleable cast iron (GTMW, GTME) 500-800 N/mm? | _EN-GJMB-450-6 (GTS-45 FCMW370 ] ] ] ] O] u = n O
TILSZULE Aluminium alloys
< 200 N/mmZ2 EN AW-AIMn1 A1050,A3030 ] L] ] u L] u [m] [] ]
TILEZULES B Wrought aluminium alloys < 350 N/mm2 EN AW-AIMgSi A5052, AG061 u u u u u u =] u ]
< 550 N/mm2 EN AW-AIZn5Mg3Cu A7075 ] ] u u u [] O [] ]
Si< 7% EN AC-AIMg5 ADC5, AC7A [] [] [] [] [] [] ] [] 0
TILVEZOLES 8§ Aluminium cast alloys 7% < Si < 12% EN AC-AISi9Cu3 ADC11,ADC12, AC2A [} [} ] ] O O ] 0 0
12% < Si< 17% GD-AISi17Cu4FeMg ADC14 [} [} O O O [m] [m] ] ]
i&& Copper alloys
GhgE, EE S Pure copper, low-alloyed copper < 400 N/mm2 E-Cu57 FgH, C2400 ] [] [] [] ] ] =] ] =]
i (Eix, £LID<T) Copper-zinc alloys (brass, long-chipping) < 550 N/mm? CuZn37 (Ms63) €2720, C2801 [] [] [] [] [] [] [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 ] =]
HiH(EWIDT) Copper-tin alloys (tin bronze, long-chipping) <700 N/mm2 CuSn8P LBC3 [] [] [] [] [] [] [m] ] 0
REIE R GELWIDT) Copper-tin alloys (tin bronze, short-chipping) < 400 N/mm2 CuSn7 ZnPb (Rg7) BC3 [ ] [ ] [ ] [ ] [ ] [ ] [m] [] ]
N . < 600 N/mmZ2 (AMPCO® 8) [] [] [] [] [] [] O ] H]
e Special copper alloys < 1400 N/mm?Z (AMPCO® 45) ] [] [] [] ] ] (]
FESPIN- Magnesium alloys
ITxI U LEE BEM Magnesium wrought alloys < 500 N/mm2 MgAI6Zn [] [] [} [} [] [] ] 0 0
RITXIVLEE HY Magnesium cast alloys < 500 N/mm2 EN-MCMgAI9Zn1 MC2A, MD1A [] [] [H] [H] [] [] =] H] H]
5 Synthetics
B LMERIE (GBV\E10<T) Duroplastics (short-chipping) Bakelit, Pertinax [] [] 0 ] [] ] O O O
ERE B (EWID<T) Thermoplastics (long-chipping) PMMA, POM, PVC [} [} ] ] 0
AER(LRIRE (S B = < 30%) Fibre-reinforced synthefics (fibre content < 30%) GFK, CFK, AFK =] O o]
iEsR(LRIRE (S B = > 30%) Fibre-reinforced synthetics (fibre content > 30%) GFK, CFK, AFK 0 O =]
3 Special materials
J2771k Graphite C 8000 [] [] []
ROTATOHEE Tungsten-copper alloys W-Cu 80720 [] [] ] ] =]
wmaE Composite materials Hylite, Alucobond
FRUE Titanium alloys
fFR> Pure titanium < 450 N/mm2 Til FFE [] [] [] [] [] [] =] [ 0
NN T <900 N/mm?2 TiAl6V4 A4Ti-6Al-4V [] [] [] [] [] [] [m] ] ]
FEIa® Titanium alloys = 1250 N/mm? TAIAModSH2 TAIAMI045n2 ] ] ] ] = = O
Zw7ILE, ONLEE, AEE Nickel alloys, cobalt alloys and iron alloys
=TIl Pure nickel < 600 N/mm2 Ni 99,6 =TIl [] [] [u] [u] [] [] 0 o] o]
— PN el < 1000 N/mm2 Monel 400 EFJL400, \XTO1 B [] [] 0 [u] [] [] [m] m] 0
it iaba Nickel-base alloys <1600 N/mm? Tnconel 718 EOmEIE ] ] 0 0 O O O
N o < 1000 N/mm2 Udimet 605 Udimet 605 [] [] [H] [H] [] [] H]
LRSS Cobalt-base alloys < 1600 N/mm?Z Haynes 25 Haynes 25 ] [] 0 g ] (] =]
HEEE Iron-base alloys < 1500 N/mm?2 Incoloy 800 Incoloy 800 [] [] [} [} [] [] ]
=g Hard materials
44 - 50 HRC Weldox 1100 SKT4, V)L RwZZ1100 [ ] [ ] [] []
50 - 55 HRC Hardox 550 N\—Fv 2500 [] [] [] [] H
BREN, SEEN, SEES% High strength steels, hardened steels, hard castings 55 - 60 HRC Armox 600T SKD61,77—EvZ Z600T 0 0 [] [] ]
60 - 63 HRC Ferro-Titanit SKD11 0 0 [] [] .
63 - 66 HRC HSSE HSSE ] ] [] [] 4
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FRANKEN EEEEEI T ¥4 - Cutting Conditions FRANKEN

FEamCrrarrrer FaemcCrrarrrer
Lopoo Lopoo
A RS o hE 7RO A
" BHEEAT/NTA—T VR Y—IL = High performance tool omm QURYT TYEIL ZATN - >3 —bBSUOYYT TSR B, - Valid for
" R— YT = Centre cutting N \.g= Ball nose end mills type N — short and long design "
= 280° ETHEMBAET = With up to 280° ball nose B I3 =2 x dq l3=5x dq o
DBEOXRYIRE u 2 lengths available S\\\E=
% 2xd4
20° ANEE.
5xd4 -
ANEE. 3 “?l &
%~ | E £ el o0 E
( + B Te) Q w 9
25 S s =I5 s 5
+ g g g g
I 11 1l 1}
< < & &
2 = max. 0,15 mm ag =max. 0,15 mm
EHRRT—oO/NUEDIITREEO I TIC . ¢ § ¢ N
q q P (o 2 C z
For deburring and chamfering complex workpiece contours and edges mimin] ] [m/min] o] ‘ .‘ A
@y
§J7 H— —r 220 0,010 x dy 150 0,010 d o " o "
S = =t
[
<3—| 210 0,010 xdy 140 0,010 x dy 0 u o m
3
la 200 0,009 x d; 130 0,009 x dy O m o m
h
- 190 0,009 x d 120 0,009 x d O m
J—5>% - Coating TIALN TIALN xa X
TV —ay - WHIM (416 R— B ER) Applications — material (see page 416) P 1151 P 1151 180 0,008 x d 110 0,008 x dy O n
= [FLA LT TORHEIMICE A RTHE = For almost all materials 1.1-4.1 1.1-4.1 = DTSl ee SEel T
= HRC66 X TO SRR IC @ = Suited for machining hard materials up to 66 HRC K 1142 K| 11-42 . = T piaks 0,008 x 120 0,008 x d O (]
B 7R — 1y MNIZRPE/NVERDIITIC = For machining operations using undercuts y v M[ 2 160 0,008 x d 110 0,008 X d =] []
. 5=y PR PR/ NUROM ining op 9 N[11-14 1516 |N[11-14° 1516 ) 150 0,006 x & 100 0,006 x4, 0 ]
SHFFSNLIC and rear-side work N 21-41 N 21-41 . 140 0,006 x d 90 0,006 x d 0 ]
" HPCHBERNM T IR AT T/\ T = Suitable for simultaneous machining : . A
INTF—VADDREFMEIER = High performance and long tool life 5 1126 S 1126 200 0,012 xd 140 0,012xd O (]
thanks to HPC geometry H 1112 1315 |H 11-12 13-15 200 0,012 x dy 140 0,012 x dy O []
190 0,010 xdy 130 0,010 xd, O u
190 0,010 x4y 130 0,010 xdy 0 (]
S : 180 0,010xd 120 0,010xd 0 (]
I3=2xdy - >3— - Short design 3895A 180 0.010%4; 120 0.010x4; O | =
760 0,008x4d 110 0,008 xd O (]
0 dy r I2 I3 I 0d3 lq ‘Z‘th @ B [EZ%SZ] 160 0,008 x @, 110 0,008 x4, 0 ]
09 -002 0,45 -0,01 0,78 2,5 60 0,5 7 4 21,5°  13,5° 4 TILZE ‘Alu:;gigium alloys — - — - .
1,3 002 0,65 -0,01 1,15 3 60 0,7 10 4 14° 8,5° 4 3895A.01303A . - : 1
18 002 09 001 15 4 60 1 5 4 85 5 4 i T N et —a
28 -0,02 1,4 -001 2,48 6 60 1,6 18 4 6° 2,5° 4 3895A.02806A 300 0,020 x dy 200 0,020 x dy =] []
38 -0, 1,9  -001 3,36 8 60 22 21 4 45°  1° 6 270 0,015 xdy 180 0.015xd; ] [
48 -004 2,4 -0,02 4,25 10 60 2,8 24 6 7° 2° 6 3895A.04810A a5 0o erz'jl(:)ys 0,015 x dy 160 0,015 x dy =] L]
58 004 29 002 513 12 80 34 30 6 45 05° 6 A Copper d - -
78 004 39 002 69 16 80 45 40 8 45 05 6 3895A.07816A 510 3181(%3] 10 Sotos S] =
98 -0 49 002 8,66 20 100 57 50 10 45°  05° 6 210 0,070 xdy 140 0,010 x d; ] [
180 0,070 xdy 120 0.010xd; 0 (]
. 180 0,010xd 120 0,010xd 0 (]
lh=5xd-A>Y 180 0.010xd; 120 0.010x4; 5 | =
120 0,010xd 80 0,010xd ] (]
9 dy r lp I3 i 0d3 Iy (bhgz a B [}JZ%Z] — Ag) 0,008 % d] o 0,008 % d} — =
X% L 5% - Magnesium alloys
09 -002 0,45 -0,01 0,78 5 60 0,5 10 4 20° 9,5° 4 320 [ 0,012 x dy [ 240 [ 0,012 x dy [ [ [ O] m
13 o, 065 001 115 75 60 07 12 4 205 75 4 3896A.01308A il 1 0012 %8, 1 20 1 007214, [ I [ol®=
1,8 -002 09 -001 1,59 10 60 1 15 4 17° 5 4 = = 320 0,012 x dq 240 0,012 x d O ]
2,8 -002 1,4 -001 2,48 15 60 1,6 20 4 14° 2,5° 4 3896A.02815A
38 -002 1,9 001 336 20 60 2,2 24 4 13° 1° 6
4,8 -0,04 2,4 -0,02 4,25 25 60 2,8 32 6 13,5° 1,5° 6 3896A.04825A Sy
58 -0,04 29 002 513 30 80 34 36 6 125° 05° 6 SO Maleriats
7,8 -004 3,9 -002 6,9 40 80 4,5 45 8 20° 0,5° 6 3896A.07840A
98 -004 49 002 866 50 100 57 60 10 12,5° 0,5° 6
FX> 5% - Titanium alloys
L 0,006 x dy 80 0,006 x d, u L
3 90 0,006 x dy 60 0,006 x d, (] N
W 75 0,006 X d; 50 0,006 X dy (] W
E —wVE, ONILE 2R & 4 - Nickel alloys, cobalt alloys and iron alloys E
90 0,006 x dy 60 0,006 x d; u
Q 45 0,006 x dy 30 0,006 x dy ] Q
N 45 0,006 x d; 30 0,006 x dy [] EN
Q 40 0,006 x dy 2% 0,006 x d; (] Q
40 0,006 x dy % 0,006 x dy (]
40 0,006 X d; % 0,006 X d; (]
= fEZ# - Hard materials
g o ] 5 s : o
Ball nose with fully functional cutting edge up to 280° H 3 30 0,005 x dy 50 0,005 x dy & ]
. 70 0,005 x dy 50 0,005 x dy 0 (]
5 60 0,004 X d; 40 0,004 x dy 0 (]

418 W= 53 - very suitable v = HIHIEEE - Cutting speed 419
[FRANKEN| )= JEFAJAE - suitable f, = T &HT=DED - Feed per tooth [FRANKEN|



FRANKEN EESERE U S o e L JHIZ& 4 - Cutting Conditions FRANKEN

T CrHrarrer T CrHrarrer
N ) . = )\ RS A
= S%RE/NT/XTA—< >R = High performance tool IE@E/& /N JE&D,FHI/F, LE1TN D,/ﬁ R B, - Valid for
w—)L = 3 different machining lengths Front/Back deburring end mills type N — long design
s 3EEORYIRS = Chamfering angle 45° and 30° };ggt
= @WEND AEA5°H K TU30°
ilse) «? Jsel o @ o
' < - <
£ ef £ gl £ =
1S5 e 1S IS5 e IS
0 2} I} o [ 2N
S S S S S S
= ] ] ] ] ]
1S 1S 1S 1S e IS
I 11 I I Il 1}
BN DIEE - EE/NUED I TP EEO IS < < & < < &
For front and back deburring and chamfering edges, grooves and drill holes
l3=10mm/15mm l3=20mm/25mm l3=30mm/35mm
o2 %
Ve f; Ve fz Ve f; '
. “‘i [m/min] [mm] [m/min] [mm] [m/min] [mm] 3‘: ¢ 6
| = 80 0,004 x dq 72 0,004 x dy 64 0,004 x dq | [ o [
I3
Is 70 0,004 x dy 63 0,004 x dy 56 0,004 x dq | n m] =
[
60 0,003 x dq 54 0,003 x dy 48 0,003 x dq | [ o [
d—7 % - Coating ALCR ALCR
TFVIr—3> - #HHIM (416 R—EBH8)  Applications — material (see page 416) P 1151 P 1151 50 0,003 x dy 45 0,003 x dy 40 0,003 dy O m
B FEAETRTOWHIM I ERR 8 = For almost all materials 1.1-4.1 1.1-4.1 \
= 5|3RDERET1400N/mm2E TOHKHIFIC = For materials with a tensile strength K 11-42 K 1142 0 0.002xdy % 0,002 x dy 32 0,002 xdy i
of up to 1400 N/mm?2 N [11-14 1516 N [11-14 1516 AT~ L 2 - Stainless steel materials
. 60 0,002 x d; 54 0,002 x dy 8 0,002 Xty ] ]
M[ 2 50 0,002 x dy 45 0,002 x dy 40 0,002 x dy =] (]
) 40 0,002 X dy 36 0,002 X dy 32 0,002 X dy =] (]
4. 30 0,002 xd 27 0,002 xd 24 0,002 x d =] u
70 0,004 x dy 63 0,004 X d 56 0,004 X dq O ]
. 70 0,004 x dy 63 0,004 X dy 56 0,004 x dy E] ]
> . i 60 0,003 x d; 54 0,003 X dy 48 0,003 X dy =] ]
= Long design 60 0,003 x dy 54 0,003 X dy 8 0,003 x dy O (]
a/p 0 dq lp I3 I 0 ds Iy 9 do Z 50 0,002 x dy 45 0,002 X dy 40 0,002x d; O (]
h10 h6 [BSE=Y| 50 0,002 x dy 45 0,002 x d4 40 0,002 x d4 ] |
40 0,002 x d; 36 0,002 X dy 32 0,002 X dy =] ]
5,7 33 10 68 2.8 12 6 4 30 0,002xd 27 0,002 xd 24 0,002 x d E] ]
5,7 3,3 20 68 2,8 22 6 4 1700L.05720A
45° 5,7 3,3 30 68 28 32 6 4 7)L=E = - Aluminium alloys
120 0,005 x 0y 108 0,005 X dp 9% 0,005 X dq ] ]
71 5 15 80 34 18 8 4 1700L.07715A 120 0,005 X dy 108 0,005 X dy 96 0,005 X dq =] ]
n7 5 25 80 3,4 28 8 4 120 0,005 x d; 108 0,005 x dy % 0,005 x dy O ]
7,7 5 35 80 34 38 8 4 1700L.07735A 80 0,004 x dy 72 0,004 X dy 64 0,004 X dy ] (]
70 0,004 x d; 63 0,004 X dy 56 0,004 x dy =] ]
~, 5. : 60 0,004 x dy 54 0,004 X dy 48 0,004 x dy =] ]
A% - Long design % Copper llons
a 70 0,004 x 0y 63 0,004 X dp 56 0,004 X dq [ ] u
2 ?ﬂd(} b lg h ¢ d3 ly mhgz [}]Zﬁ] 60 0,004 x dy 54 0,004 xd 48 0,004 x dy \ ] ]
70 0,004 x dy 63 0,004 X dy 56 0,004 X dy [ O ] ]
5,7 2 10 68 2.8 12 6 2 60 0,004 x d; 54 0,004 X dy 48 0,004 x dy =] ]
60 0,004 x dy 54 0,004 X dy 48 0,004 X dq =] []
g’; g %8 gg gg %g g : 1703L.05720A 70 0,004 x d; 63 0,004 x dy 56 0,004 x d; O =] (]
30° ) , 50 0,003 x dy 45 0,003 X dy 40 0,003 X dy ] ]
7,7 3 15 80 34 18 8 4 1703L.07715A 40 0,003 X dy 36 0,003 X d 32 0,003 dy =] u
7,7 3 25 80 3,4 28 8 4 T DLEE - Magnesium alloys
77 3 35 80 3.4 38 8 4 1703L.07735A 120 0,004 x dy [ 108 [ 0,004 x dy [ 96 [ 0,004 x dy [ [ [ O] m
80 | 0,003 x dy | 72 | 0,003 X dy | 64 | 0,003 X dy \ \ [ O [ =
a & - Synthetics
0,004 x 0y 135 0,004 X dp 120 0,004 X dp [ O O (]
100 0,004 x dy 90 0,004 X dy 80 0,004 X dy \ =] ]
80 0,004 x dy 72 0,004 X dy 64 0,004 X dy | m ]
60 0,004 x dy 54 0,004 X dy 48 0,004 X dy = = O
- Special materials
120 0,005 x dy 108 0,005 X dq 96 0,005 X dp ] O (]
60 0,003 X dy 54 0,003 X dy 48 0,003 X dy @] ]
FX> 5% - Titanium alloys
L 0,003 x d; 45 0,003 x dy 40 0,003 X dq [ (] L
3 40 0,002 x dy 36 0,002 X dy 32 0,002 x dy \ (] N
(N 30 0,002 X dy 27 0,002 X dy 24 0,002 X dq \ ] N
E ZoTVE, ANLRE, KEMEES 2 - Nickel alloys, cobalt alloys and iron alloys E
50 0,003 x dy 45 0,003 X dp 40 0,003 X dp ]
Q 30 0,002 x ty 27 0,002 X dy 24 0,002 X dy [] Q
N 20 0,002 x dy 18 0,002 xd; 16 0,002 x dy [] EN
\ 30 0,002 x dy 27 0,002 X dy 24 0,002 X dy (] Q
20 0,002 X dy 18 0,002 X dy 16 0,002 X dy ]
30 0,002 X dy 27 0,002 X dy 24 0,002 X dq u
= fEE# - Hard materials
A
H

420 W= 53 - very suitable v = HIHIEEE - Cutting speed 421
[FRANKEN| )= JEFAJAE - suitable f, = T &HT=DED - Feed per tooth [FRANKEN|



FRANKEN E G EIEE s

M2 44 - Cutting Conditions FRANKEN

T CrHrarrer T CrHrarrer
- o N ] IVR= .
= S%RE/NT/XTA—< >R = High performance tool Ols=10] EERO A - /I‘*}.l' 1T N St 5545 - Valid for
v—JL = Spiral flutes for superior X Chamfering end mills type N 747A
BN TERERE  surface qualiy a 60° 90° 1748A
B3N ZILiERET = Taper angle 60° and 90° = 1
= 7—/N\—A 60°H K TN0°
&
£
g £
o
s
£
I
&
2 = max. 0,15 mm e = max. 1,5 mm g = max. 0,2 mm 2 = mMax. 2 mm
NUEDII T mEEOITIC Ve f; Ve f; Ve f; Ve f x ' 0
For deburring and chamfering workpiece edges and contours [m/min] [mm] (m/min] [mm] [m/min] [mm] [m/min] [mm] s
.
.sl = 5)7 | o 240 0,010 x dy 190 0,006 x dy 240 0,010 x dy 190 0,006 x dy o [ o [
= = =
Ip 220 0,010 x dy 180 0,006 x dy 220 0,010 x dy 180 0,006  ds | n o =
i
200 0,009 x dy 170 0,005 x dy 200 0,009 x dy 170 0,005 x dy | [ o [
d—7 % - Coating TIALN
FF U —as - I (416<—BE)  Applications — material (see page 416) P 1451 180 0,009 x dy 150 0,005 x dy 180 0,009 x dy 150 0,005 x dy | [
5 FEAETRTOWHIM IS BRI 8 = For almost all materials 1.1-4.1
» HRC66 F THOEEEN I ICHEE = Very well suited for machining hard materials K 11-42 160 0,008 x dq 140 0,005 x d4 160 0,008 x d 140 0,005  d O n
Habgz — B Insl - = e .
* HPCR BRI TIC BB AsE T\ up to 66 HRC . N [11-14 1516 X7~ L A - Stainless steel materials
INTA—IX VA DEREFMEER = High performance and long tool life N 2141 . 160 0,008 X d 120 0,005 X d 160 0,008 X d 120 0,005 x dq 0 [
Chy) JAUESS =N (4 thanks to HPC geometry M . 140 0,008 x d4 110 0,005 x dy 140 0,008 x d4 110 0,005 x dy [m] []
= Fewer secondary burrs S 1.1-26 ; 120 0,006 X 0y 90 0,004 x dy 120 0,006 X dy 90 0,004 X &y O (]
y H DS 4, 110 0,006 X d 80 0,004 x d 110 0,006 X d 80 0,004 xd =] u
200 0,010 x dy 170 0,006 X d 200 0,010 X dy 170 0,006 x d O ]
. 200 0,010 x dy 170 0,006 x dy 200 0,010 xdy 170 0,006 x dy O ]
S . i 180 0,008 X dy 150 0,005 x dy 180 0,008 X dy 150 0,005 x dy ] ]
= Long design 180 0,008 X dy 750 0,005 X dy 780 0,008 X dy 150 0,005 X dy ] (]
160 0,008 x dy 130 0,005 x dy 160 0,008 X d 130 0,005 x dy ] u
160 0,008 X dy 130 0,005 x dy 160 0,008 X dy 130 0,005 x dy O u
140 0,006 X dy 120 0,004 x dy 140 0,006 X d 120 0,004 x d O u
3 4 140 0,006 x d 120 0,004 x d 140 0,006 x d 120 0,004 xd O u
4 3 50 0,5 4 4 1747A.06004A
60° 4 43 ol ! 0 3 TJLSSDZO ‘Alumi"iu'g gI:%yi d 250 0,006 x d 320 0,010 xd 250 0,006 x d ] ]
! 1 s 1 i 1 s 1
13 g 3 ?g 1 18 5 1747A.06008A 320 0,010 x dy 250 0,006 X dy 320 0,010 X dy 250 0,006 x d 5] u
2 9 5 320 0,010 x dy 250 0,006 X d 320 0,010 X dy 250 0,006 x d 0 O
12 9 83 15 12 5 1747A.06012A 280 0,010 x dy 220 0,006 X d 280 0,010 x dy 220 0,006 x d ] u
260 0,008 x dy 200 0,005 x dy 260 0,008 x dy 200 0,005 x d; 5] u
240 0,008 x dy 180 0,005 x dy 240 0,008 X dy 180 0,005 x dy =] ]
A& % - Copper alloys
- d | | 7 200 0,008 X dy 150 0,005 X dy 200 0,008 X dy 150 0,005 x d ] u
o ds 2 1 ?0%‘; ﬂhgz Sy 200 0,008 x dy 150 0,005 x dy 200 0,008 x dy 150 0,005 xdy ] ]
I (BSE=y] 200 0,008 X dy 150 0,005 x dy 200 0,008 x dy 150 0,005 x dy [m] []
3 125 ) 05 3 2 180 0,008 x dy 140 0,005 x dy 180 0,008 x d 140 0,005 x d 5] u
180 0,008 x dy 140 0,005 x dy 180 0,008 X dy 140 0,005 x dy 5] ]
g %5 gg ?’5 é g 1748A.09004A 180 0,008 X dy 140 0,005 X dy 780 0,008 X dy 140 0,005 X dy ] (]
90° : 120 0,008 x dy 80 0,005 x dy 120 0,008 X dy 80 0,005 x dy | 5] u
8 35 63 1 8 5 1748A.09008A 120 0,006 X dy 80 0,004 x dy 120 0,006 X dy 80 0,004 x d | 5] u
10 4,25 72 1,5 10 5 TS D LES - Magnesium alloys
12 5,25 83 15 12 5 1748A.09012A 320 0,010xdy | 250 [ 0006xd; | 320 [ 0010xd; | 250 [ 0006xd; | [ [ O [ m
320 [ 0010xd; | 250 [ 0006xd; | 320 [ 0010xd; | 250 [ 0006xd; | | O | m
a & - Synthetics
320 0,010 x dy 250 0,006 X dy 320 0,010 X dy 250 0,006 x d I ] u
|
%
3t - Special materials
FR> 5% - Titanium alloys
L 140 0,006 X dy 90 0,004 x dy 140 0,006 X dq 90 0,004 x dq I ] L
% 120 0,006 X dy 80 0,004 x dy 120 0,006 X dy 80 0,004 x dy I (] N
IN 90 0,006 x d 60 0,004 x dy 90 0,006 X d 60 0,004 x d | ] N
E T VE, 3 \m_ﬁha | SREMmZa % - Nickel alloys, cobalt alloys and iron alloys E
100 0,006 x dy 70 0,004 x dy 100 0,006 X dq 70 0,004 x dy u
Q 50 0,006 x dy 3% 0,004 x dy 50 0,006 x dy 35 0,004 xdy ] Q
EN 45 0,006 x dy 30 0,004 x dy 45 0,006 x d 30 0,004 x d ] N
Q 40 0,006 x dy 25 0,004 x dy 40 0,006 x dy 25 0,004 x dy ] Q
40 0,006 x dy 25 0,004 x dy 40 0,006 X d 25 0,004 x d ]
40 0,006 X dy 25 0,004 x dy 40 0,006 X d 25 0,004 x d u
= e 2 8 - Hard materials
i 140 0,006 X d 140 [ 0,006 xd; O ]
TR 120 0,006 x dy 120 0,006 X dy O ]
3 100 0,005 x dy 100 0,005 x dy ] ]
. 80 0,005 X dy 80 0,005 X dy ] (]
5 60 0,004 x dy 60 0,004 X dy ] ]

422 W= 53 - very suitable v = HIHIEEE - Cutting speed 423
[FRANKEN| )= JEFAJAE - suitable f, = T &HT=DED - Feed per tooth [FRANKEN|



FRANKEN EUEE r T = I8 E4 - Cutting Conditions FRANKEN

FawmCrrarrer LT EmCrrarr’er
SMRENT/INTA— >R = High performance tool m5uE EHYDFH;E/I*:}.L BTN St 5545 - Valid for
YTy = Taper angle 60° or 90° = Chamfering end mills type N 715

.y ode Lo rano
T—/N—A60°H L T90 o RN
ef ef
£ £
) )
o o
3 <}
1S e
I Il
& &
Ve f; Ve f; '
[m/min] [mm] [m/min] [mm] 3‘1 ¢ 6
NUBRDII T PEED T IC
For deburring and chamfering edges and slots
160 0,004 x dy 240 0,004 x dy o L] ] L]
5| s @ - L
“I > 140 0,004 x dy 210 0,004 x dy o [ ] [
h
120 0,003 x dy 180 0,003 x dy o L] ] L]
d—F>7% - Coating
TV =3 - #HIM (416 XR—EER)  Applications — material (see page 416) P 1131 41-51 100 0.003 xdy 150 0003 xdy = "
1 FEAY TR TOMYIM I EEE A = For almost all materials 1.1-31 80 0,002 xd 120 0,002 x d
= 5|3RD3H T 1400N/mm2E T HHIMIC = For materials with a tensile strength K D210 2232 002 x dy 002 x dy O u
of up to 1400 N/mm?2 K41 42 AT~ L A - Stainless steel materials
. 120 0,002 x dy 180 0,002 X dy ] u
N 1127 M2 100 0,002 dy 150 0,002 x dy =] (]
N[ 31-4252 [ 80 0,002 X0y 120 0,002 xd; g ]
S-11-1221-22 4. 90 0,002 xd 5] []
140 0,004 x dy 210 0,004 x d ] u
140 0,004 x dy 210 0,004 x d O O
120 0,003 x dy 180 0,003 X dy ] O
120 0,003 x dy 180 0,003 X dy =] u
100 0,002 x d4 150 0,002 x d4 ] O
100 0,002 x dy 150 0,002 x d ] O
80 0,002 x dy 120 0,002 x dy O O
60 0,002 x d 90 0,002 x d O O
1715.06006 1715A.06006
77)L=5% - Aluminium alloys ; -
240 0,005 x dy 360 0,005 x dy =] u
171506010 | _1715A.06010 | 240 0,005 x dy 360 0,005 x dy =] u
240 0,005 x dy 360 0,005 x d 5] u
Z - . 7 ] 150 D004, 2i0 0004 x4, 5 O
A X0q 5 X dy
6 54 4 1715.09006 1715A.09006 a0 12"0 0,004 x d4 180 0,004 x d4 O []
o B - Gopper alloys
90 8 o8 4 - 140 0,004 x dy 210 0,004 x ty 5] u
10 66 4 1715.09010 1715A.09010 120 0,004 x dy 180 0,004 x dy @] ]
12 73 4 140 0,004 x dy 210 0,004 x dy O ] u
120 0,004 x dy 180 0,004 x d 5] O
120 0,004 x dy 180 0,004 x dy 5] O
140 0,004 x dy 210 0,004 x dy O ] u
100 0,003 x d4 150 0,003 x dy =] u
120 0,003 x dy 0 O
RT* I LEE - Magnesium alloys
240 [ 0,004 x dy I 360 I 0,004 x dy [ [ [ 0 [ =
s t:I sg | 0,003 x dy | 240 | 0,003 X dy | | | 0 | =
g - oynthetics
= 300 0,004 x dy 450 0,004 x ty O 5] u
200 0,004 x d 300 0,004 x dy 5] O
240 0,004 x d u u ]
180 0,004 x d u ] ]
- Special materials
360 0,005 X dy O O ]
120 0,003 x d; 180 0,003 x d4 ] u
FX> 5% - Titanium alloys
L 0,003 x dy 150 0,003 x d u L
@ 80 0,002 x dy 120 0,002 X d u ‘1@
90 0,002 x d4 u
E —wVE, ONILE 2 & < - Nickel alloys, cobalt alloys and iron alloys E
3 133 s i S I
= = - 3 =~ N ° — 2 X dq s X 0Oy
§ SEERMTI - EFEMITICEBEARFPC 75247 INT—FvwIICDLWT 60 00021, - §
—_ ! X
Ztm*i'717"j"l’ ]\% E’-<7‘:__ka/\ 60 0,002Xd} ]
) o , 90 0,002 x d4 u
High-precision collet holders FPC for high-performance = he 2 8 - Hard materials
and high-speed milling are available in our web shop ’ . 1

424 W= 53 - very suitable v = HIHIEEE - Cutting speed 425
[FRANKEN| )= JEFAJAE - suitable f, = T &HT=DED - Feed per tooth [FRANKEN|



FRANKEN BN e YK - Cutting Conditions FRANKEN

T CrHerrer T CrHerrer
. N ) ZBALSZAIVRIIIL 24T N .
" IMI S = With 1 effective cutting edge . SR &L - Valid for
= 7S fH60°85ET00° = Taper angle 60° or 90° N H Engraving stylus type N 170

=]y =

L) |
o
max. 0,2mm || ap

&
BEDIAAINTIC
For engraving letter markings
—— e e 4||> Vc fz 'Y
[m/min] [mm] x o ‘
I
200 0,004 x dq | [ o [
sl - B
“I >< ' 175 0,004 x d4 m| ] m] ]
[
150 0,003 x d | [ o [
J—F>7% - Coating
TV =23y - #WHIM (416 R—£F8)  Applications — material (see page 416) P 1181 4151 125 0,003 x d; 0 n
5 FEAETRTOWHIM I BRI EE = For almost all materials 1.1-3.1
= 5|5R DRI 1400N/mm2E TOHHIMIC = For materials with a tensile strength K (13210 2232 100 0,002 x dy O [
of up to 1400 N/mm2 K a1 a2 X7~ L - Stainless steel materials
. 150 0,002xd ] ]
N 27 M2 125 0,002 x4, S
N[ 31-42,52 i 100 0,002 x dy g ]
S I 1.1-1.2,2.1-22 A
175 0,004 x dq O ]
175 0,004 X dy E] ]
150 0,003 X dy =] ]
150 0,003xd ] u
a 0 d lo Iy YA 125 0,002 x d: O [
125 0,002 xd O u
e £3: 100 0,002 x d: =] ]
3 4 50 1 75 0,002 x d [ []
4 5 55 1 1710.06004
60° 5 6 62 1 7IL=E&% - Aluminium alloys
300 0,005 xd ] ]
6 7 66 1 1710.06006 300 0005 xd: = =
8 9 9 1 300 0,005 x4, 0 O]
] 280 0,004 x dy O [
3 4 50 1 175 0,004 x d =] []
4 5 55 1 1710.09004 150 0,004 x d: O L]
90° 5 6 62 1 A& % - Copper alloys
175 0,004 X dp ] u
6 7 66 1 1710.09006 5 0.004 %0 — o
8 9 79 1 175 0,004 X dy O ] ]
150 0,004 X dy =] ]
150 0,004 X dq ] u
175 0,004 X dy O @] ]
125 0,003 X dy ] ]
RIS D LES - Magnesium alloys
300 I 0,004 x dy [ [ [ O [ m
— 200 | 0,003 X d | | 0 | =
- oynthetics
- 5 375 0,004 X dp O ] u
250 0,004 X dy =] ]
- Special materials
150 0,003 X dp u
FX> 5% - Titanium alloys
L 125 0,003 X dy (] L
@ 100 0,002 X dy ] ‘1@
E —wVE, ONILE 2 & & - Nickel alloys, cobalt alloys and iron alloys E
125 0,003 X dp ]
Q 75 0002 xdy O Q
N N
SE, - Hard materials
A
H

426 W= 53 - very suitable v = YIHIREE - Cutting speed 427
[FRANKEN| )= JEFAJAE - suitable f,= A& 7T=DIXD - Feed per tooth [FRANKEN|
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