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ORI T 7R — Product finder

PE Please note:

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

WHIAATTBRTR 13 446 - 467 R— D E BT LN,

International comparison of materials, see pages 446 - 467.

':‘q:"--“-u

T7Vr—y 3y - HEI
Applications — material

F13RDRE

Tensile strength

H47&f)-DINft:

Material examples

TEf-JIStts

Material numbers

NR ™2 NF ™ NT
Afp=4° Af2=3-8° afp=3-8° a/p=3-8° Afp=3-8° a/p=3-8° Af2=3-8°
r=2-4mm r=0,5-2mm r=0,5-2mm r=0,5-2mm r=1,5-3mm r=1,5-3mm r=1,5-3mm
3 2 2 2 2 2 2 Z[HE
3546L 3446 3447 3446L 3442 3443 3442L ==
358 360 360 360 362 362 362 ~—-Page

7R IR Cold-extrusion steels, Cql5
MRS A 28 Construction steels, <600 N/mm2 S235JR 5137-2) S, SPH, SS100, STKM, n n m
R Free-cutting steels, etc. 10SPb20 ’ ’
TS A R Construction steels, E360 (St70-2)
S RS Case-hardened steels, < 800 N/mm2 16MnCr5 SsssﬁniggcsﬁﬂﬂEH | ] | ] [ ]
i) Steel castings, etc. GS-25CrMo4 ’
S Case-hardened steels, 20MoCr3
Film Heat eatatle sces <1000 Nimm? 420 SCHn, SCPts SCrado, SUs2 . . -
AR Cold work steels, etc. 102016 M, SBPH, Sbreadi,
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 ] O ]
a2 TEHEESA Hot work steels, etc. X40CrMoV5-1
ATVLR Stainless steel materials
. TN INTHAE Ferritic, martensitic < 950 N/mm?2 X2CrTi12 SCS, SUS420J2, SUS403 [] [] [] .
M ! F—RTFAk Austenitic < 950 N/mmZ2 X6CrNiMoTi17-12-2 SCS, SUH, SUS304, SUS316L [] [] ] X
L F—ZXFTFANTzSA A8, It R Austenitic-ferritic (Duplex) < 1100 N/mm?2 X2CrNiMoN22-5-3 SUS329J3L, SUS630 [] b
41 [F—RTFA TS5, EEER Austenttic-ferritic heat-resistant (Super Duplex < 1250 N/mm? X2CrNiMoN25-7-4 SUS329J4L, SCS14A, 15-5PH [] 4.
) . . 100-250 N/mm2 EN-GJL-200 (GG20) FC200 [ ] []
R HEEHK Cast iron with lamellar graphite (GJL) 550-450 N/mm?2 EN-GJL-300 (GG30) 6300 = =
N ! . . 350-500 N/mm2 EN-GJS-400-15 (GGG40) FCD450 [] ]
HORA )k Cast iron with nodular graphite (GJS) 500-900 N/mm?2 EN-GJS-700-2 (GGG70) FCD700 = =
. — - - z 2
NIFXa1T7—8F% Cast iron with vermicular graphite (GJV) iggggg wmmz gjx 228 Egﬁgg g g
. 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 0 &
TILSZULE Aluminium alloys
< 200 N/mmZ2 EN AW-AIMn1 A1050,A3030 L] L] ] L] u [] []
TILIZULES B Wrought aluminium alloys < 350 N/mm2 EN AW-AIMgS A5052, A6061 [] [] (] [] ] [] (]
< 550 N/mm2 EN AW-AIZn5Mg3Cu A7075 ] n ] u [] [] []
Si< 7% EN AC-AIMg5 ADC5, AC7A [] []
TILVEZOLES 8§ Aluminium cast alloys 7% < Si < 12% EN AC-AISi9Cu3 ADC11,ADC12, AC2A O 0
12% < Si< 17% GD-AISi17Cu4FeMg ADC14
AasE Copper alloys
iE ESe Pure copper, low-alloyed copper < 400 N/mm2 E-Cu’57 SR, C2400 L] L]
i (Eix, £LID<T) Copper-zinc alloys (brass, long-chipping) < 550 N/mm? CuZn37 (Ms63) €2720, C2801 [] []
TREE (B JEVWEID<T) Copper-zinc alloys (brass, short-chipping) < 550 N/mm2 CuZn36Pb3 (Ms58) 3560, C3710 [] []
TZILSEH (EVYIDT) Copper-aluminium alloys (alu bronze, long-chipping) < 800 N/mm2 CuAlTONi5Fe4 €5210, C6280 [] ]
HiH(EWIDT) Copper-tin alloys (tin bronze, long-chipping) <700 N/mm2 CuSn8P LBC3 [] ]
REIE R GELWIDT) Copper-tin alloys (tin bronze, short-chipping) < 400 N/mm2 CuSn7 ZnPb (Rg7) BC3 [ ] []
N : < 600 N/mm2 AMPCO® 8 ] ]
e Special copper alloys < 1400 N/mm?Z (,(L\MPCO® 45)) g g
SRR Magnesium alloys
ITxI U LEE BEM Magnesium wrought alloys < 500 N/mm2 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 [] [] [] [] [] ]
FAnTEMERIE (RWL\WIDL<T) Thermoplastics (long-chipping) PMMA, POM, PVC [] [] [] [] ] ]
AER(LRIRE (S B = < 30%) Fibre-reinforced synthefics (fibre content < 30%) GFK, CFK, AFK ] ]
iEsR(LRIRE (S B = > 30%) Fibre-reinforced synthetics (fibre content > 30%) GFK, CFK, AFK ] ]
3 Special materials
2771k Graphite C 8000
ROTATOHEE Tungsten-copper alloys W-Cu 80/20 [] []
wmaE Composite materials Hylite, Alucobond [] ]
FRUE Titanium alloys
fFR> Pure titanium < 450 N/mm2 Til FFE [] [] ]
NN —_— <900 N/mm?2 TiAl6V4 A4Ti-6Al-4V [] [] []
FEIa® Titanium alloys = 1250 N/mm? TAIAModSH2 TAIAMI045n2 ] 0 g
Zw7ILE, ONLEE, 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 EOmEIE ] 0 0
N N < 1000 N/mm?2 Udimet 605 Udimet 605 [] ] =]
LRSS Cobalt-base alloys < 1600 N/mm2 Haynes 25 Haynes 25 [] =] =]
HEEE Iron-base alloys < 1500 N/mm?2 Incoloy 800 Incoloy 800 [] [} O
=g Hard materials
44 - 50 HRC Weldox 1100 SKT4, V)L RwZZ1100
H 50 - 55 HRC Hardox 550 N\—Fv 2500
3 | EREN, SEEN, SEES% High strength steels, hardened steels, hard castings 55 - 60 HRC Armox 600T SKD61,77— & Z600T ;
4 60 - 63 HRC Ferro-Titanit SKD11 4
.5 63 - 66 HRC HSSE HSSE 5
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NTT NR > NTT
/p=3-17,5° Af2=3-17,5° A/2=3-17,5° Afp=4° afp=4° Afp=4° 03-12mm Afp=3° Afp=3° Afp=3-8° Afp=3-8° afp=3-8° afp=8° ajp=g° 08-16mm
r=0,5-3mm r=0,5-3mm r=0,5-3mm r=2-4mm r=2-4mm r=3-8mm dy=6,5-8,5mm dy=5-6mm dy=3-5mm dy=3-5mm dy=3-5mm dy=8-11mm di1=9-19mm
Z [ 3 3 3 3 3/6 3/6 4 4 3 2 2 2 7-9 5-13 5-9 711
e — 3440 3441 3440L 3550L 3548L 2679A 2564L 3534LZ 353212 3444 3445 3444L 2677AZ 2678AZ 2676AZ ==
= Page 364 364 364 366 368 370 372 374 374 376 376 376 378 378 380 ~—-Page
| u u u u u u u u u |
| u | | | | | | | | | | | | | |
| u u u u u u u u u |
[} u | | | | | | | | [} | | | | |
O u u u u u u O u u |
. u L L] u L u L u L u L] .
M[ 2 ] ] ] ] ] ] ] ] ] u ] ) M
. L L] L L L L L L u h
4, u L] L L L] L L] u u 4.
u u O u u u u
u u 0 u u u |
u u 0 u L u u
u ] [m] ] L] n u
0 L O 0 L L u
O u O 0 L L u
0 u O 0 u u u
O u ) 0 u u u
L L u L L] L L n u L
L L u L L] L L n u L
u u u u L] u L n u u
u u
0 0
u L L L L L u
u u L u u L u
u u u u u n L]
u u u u u u |
u u u u L L u
u L L L L L L]
0 L L 0 L L u
0 u L O u L u
u u
u u
L L u n u u
u u u n u u
u u
u u
u L
u u
u L L] u L u L u L u u
L] L u u L u u u u L u
0 L L] L L L L m] L L u
u u L u u L u
u u L] u n u u u u n u
0 L L] u L u L 0 L u u
] L u u L u u ] u L u
0 L L] L L L L ] L L u
O L] L] L L L L 0 L] L u
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—JLI>R=)L - Tapered Ball Nose End Mills HHIZ& 14 - Cutting Conditions

FRANKEN

A T e

u SMEBE/\T/NTA—>Z = High performance tool T_/\_#‘_)LI/F:),L ST NR St 5545 - Valid for
Yy = With 3 flutes Tapered ball nose end mills type NR
= 3 H = Roughing profile 35461
n ST FOT7A)LY)F = Variable spacing
" REEYF = | ow-vibration machining
= EEUDRWEED AT = Taper angle 4°
n 55— /)\—F 4° T BOEER# n(min-l) 515
TRRIFTFHETER D, (
BIEALEB=0,5x ap) =1
o LTLIEE LY,
« 'L For the calculation of rpm (n),
= © use the average diameter d,
= de (measuring point at 0.5 x ap).
z N 0,5 x ap
«©
-» &
b°| <
mc. h=]
_ Vex1000 .
a=19xr 2.=0,25xr W= dy X 1T [min-1]
Ve f; Ve f; ¢
la [m/min] [mmi [m/min] [mmi 3‘1 g 6
8 E
\/7 | i = 100 0,014 xr 120 0,018 xr [ ] m] |
2
Iy 920 0,012xr 110 0,016 xr ] m] ]
It
90 0,010 xr 100 0,014 xr [ ] O [ ]
d—7 % - Coating ALCR
T —a> - HEIM (P354BER) Applications — material (see page 354) P 1151 80 0,010xr 100 0,012xr m o m
= BHIMOMTICRICRE = Especially suitable for difficult to cut materials 1.1-4.1 . 1 N
= IR TDEBE THIHHHIMIC = For all tough materials N 1113 0 0.010xr % 0.012xr e e
S 11413 AT~ L X - Stainless steel materials
. 100 0,014 xr 120 0,018 xr (]
5 2226 M2 100 0.073x7 100 0.0T6xT ]
L 70 0,012xr 70 0,014 xr []
4. 70 0,010 xr 70 0,012xr []
| 36 | |
af2 r lo I3 l4 I4 0d3 9 dy VA
h6 9
2 20 27 80 37,7 6,5 8 3
2 25 32 95 52 7,2 10 3 3546L.04020B
4° 2 30 37 120 66 7.9 12 3 i i i
3 35 42 140 81 10,6 16 3 3546L.04030A ZIL=5% Auminium alloys
0,020 X 400 0,030 xr ]
4 40 46 155 96 13 20 3 200 0,025 xr 280 0,030 xr (]
140 0,030 x 1 200 0,030 xr (]
A& % - Copper alloys
Q Q
N S
Q Q
3 3
N N
TS LEE - Magnesium alloyls : ‘ ‘ ‘ ‘
| | \ \ \ \
a & - Synthetics
- Special materials
FX> 5% - Titanium alloys
90 0,015xr 100 0,020 xr []
75 0,012xr 80 0,017 xr []
45 0,010 xT 60 0,015 xr (]
—v)LE, aNLE {2 & < - Nickel alloys, cobalt alloys and iron alloys
o . o _ ) 25 0,010 xr 30 0,018 xr (]
SRERMT - BFEMIICEE R FPC 7527 INTD—F vy T2 2 0010xr 2 00761 .
N — ® ;| Xr ! Xr
TIIEH I TH A b ETELLE T, 15 0,010 xr 20 0,012 xr []
; - . 25 0,010 xr 30 0,012xr (]
High-precision collet holders FPC for high-performance = he 2 8 - Hard materials
and high-speed milling are available in our web shop . 1

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

v =HJHI3EE - Cutting speed
f, = H@7=D3%ED - Feed per tooth
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FRANKEN B s S R e e L e 2 L JHIS&#F - Cutting Conditions FRANKEN

A T e A T e
= ZEMICERSZY—IL ® Multi-functional tool Ol~{0] OO0l T_l\—zr‘_}l'l/l\t}_l’ S17 NF Tt ES, - Valid for
= fhft F(FA-NFXO77-7JL = Fine semi-finishing profile z) : Tapered ball nose end mills type NF
= 2K FH = With 2 flutes T E 3446
= BEEOT—/N\—A = Various taper angles E#EdE | [E]ES . o 3446L
=Ry a7)L—MERES = Also available with polished />d—hk ALCRI—F 1> 3447

SASFyS chip space Hwsa Uncoated ALCR coated
IL—k T E[EE# n(min-l) Z5H8
L With polished | Gilal e el
P BIEALEB=0,5x ap) =1
§,/ chip space N LTLIEE LY,
< For the calculation of rpm (n),
g__ g use the average diameter d,
. S T (measuring point at 0.5 x ap).
05xlp — z & 0,5Xap
0 dq
K= 7 B «
© N_A ' ' £
e %
= Ve x 1000 =
k b ap=2XT 3 =02xr 2 =02xr n= cdmxr[ [min-1]
I
J Vo 17 Vo f; Vo f ¢
| [m/min] [mm] [m/min] [mm] [m/min] [mfn] 3‘: “ 6
4
3,
] N 160 0,010 xr O n o n
«/ = f /|
2 140 0,010xr 0 u o n
LB 4
h 120 0,008 x r m] | ] m]
| _7—_’(>7\ . Coating ALCR 100 0,008 x r ) u O
TV —ay - #HIM (P354B ) Applications — material (see page 354) N 1113 P 1481 4151
" FLACTRTOWEIFICEREEE = For almost all materials N[ 41-42 1.1-2.1 80 0,006 x 8] n o
n ﬁj][]AIb YHEFIMTOEE5IChE = Suitable for roughing and finishing K[ 1122 31-42 25> L X - Stainless steel materials
FAwTEE T EE X . 30 0,006 xT O u
N[ 2126 2728 M[ 2 70 0,006 X 1 0 (]
" T2, 3
s 1112 13 160 0,010 xr (] (]
v 760 0,010 %1 (] (]
s 2122 2326 140 0,008 %1 (] (]
140 0,008 xT [ (]
120 0,008 xr [] []
| 3446 | 347 | 3M6L | | 120 G g
kb bk som 0k L i L
> O @ @ @ 3w § 7 | St g P52 Aumium o ‘
350 0,040 1 300 0,020 X1 350 0,016 %1 ] (]
2 31 31 80 35 5,42 8 2 3446.03020B | 3447.03020B | 3446L.03020B 350 0040 XT 300 0020 xr 350 00Tdxr o 5
320 0,035 xT 270 0,017 xT 350 0,012 %1 ] (]
0,5 20 20 62 24 2,33 6 2 280 0,014 xT &) ]
4 1 20 20 62 24 3,26 6 2 3446.04010A | 3447.04010A | 3446L.04010A 240 0,012xr &) ]
15 20 20 63 25 4,20 8 2 5% Conper allors
eE -
2 30 - 72 30 583 8 2 | 3446.04020B | 3447.04020B | 3446L.04020B . . | — =
140 0,010 %1 [ ] [
N 05 20 = &2 25 3,00 5 2 110 00T0XT S N
R 1 19 - 62 19 3,80 6 2 3446.06010A | 3447.06010A | 3446L.06010A 120 0,008 xr ] [] N
{ RTINS R I e
N 15 25 - 68 25 533 8 2 | 3446.06015B | 3447.06015B | 3446L.06015B = 0008 % —= N
N 2 20 - 68 20 570 8 2 70 0,006 %7 T 1w N
2 30 - 80 30 6,76 10 2 3446.06020B | 3447.06020B | 3446L.06020B RT* > LEE - Magnesium alloys
[ [ [ 320 [ 0,018 xr \ [ [ O [ m
05 18 = 62 18 3,40 6 2 I 1 1 1 320 [ o0ixr | ! T
g 1 15 - 62 15 3,85 6 2 3446.08010A | 3447.08010A | 3446L.08010A SRS SIS 180 076 XT 510 076 T I
15 19 = 63 19 5,28 8 2 160 0,016 xr 350 0,016 xr | O [m] []
2 23 - 72 23 6,71 10 2 3446.08020A | 3447.08020A | 3446L.08020A 180 0,012 xr = =] ]
90 0,012xT O =] ]
- Special materials
80 0,006 1 ] [
760 0,012 %1 0 [ (]
FR> 5% - Titanium alloys
80 0,008 xT [ ] [
60 0,006 xT [ ] [
40 0,006 X1 \ ] [
ZoTVE, ANLRE, KEMZEES 2 - Nickel alloys, cobalt alloys and iron alloys
50 0,006 xT ] [
20 0,004 xT ] ]
20 0,004 xT ] ]
20 0,004 xr [m] []
15 0,004 xr [m] []
20 0,004 xr O []
= fEE# - Hard materials ‘
A
H 12 |
4 \
5 |

360 W= 53 - very suitable Ve =HIHIEE - Cutting speed 361
[FRANKEN| [ =B AT AE - suitable f, = F&HT=D3ED - Feed per tooth [FRANKEN|



FRANKEN B s S R e e L e 2 L )HSAE - Cutting Conditions FRANKEN

A T e A T e
= ZEMIICERZY—IL = Mutti-functional tool OE0 T—N=FR—LTVFIIL 21T N S BUS, Valid for
" 24 H = With 2 flutes d:=r Tapered ball nose end mills type N
= BEEOT—/N—A = Viarious taper angles gﬁ;—
mR)wS a2 7)L—MEED = Also available with polished E . _ .

5{\/*‘\/7’ Chlp space J>d—hk ALCRO—F+>% 3443
Fs Uncoated ALCR coated
AT g §
ZL—h TEEEHS n(min) Z5E
30 With volished TBEIETITER dy (
ith polishe BIEALEB=0,5x ap) =1
chip space LTLIEE LY,
For the calculation of rpm (n),
use the average diameter d,
(measuring point at 0.5 x ap).
z 0,5 X ap
Iy
< >
5/ b’ <
| N [ -i‘ ©
<
/ : o YoX 1000 [min-1]
2 2. =0,2mm T dpxT
i
Ve f; Ve f Ve f; Ve f; [y
lg [m/min] [mm] [m/min] [mm] [m/min] [mm] [m/min] [mm] x “ 6
5
g ¥ 300 0,010 xr 160 0,010xr O [ ] O ]
\/ f /
lp 260 0,010xr 140 0,010xr | [ ] ]
I3
h 220 0,008 x r 120 0,008 xr m] | ] [m}
A—7->% - Coating ALCR 180 0,008 xr 100 0,008 xr O n o
TTVr—23> - #%HIM (P354808) Applications — material (see page 354) N[ 1113 P 1481 4151
5 FLA TN TOWHIMICTERRTEE = For aimost all materials N 4142 1.1-2.1 150 0,006 x 1 80 0,008 xr o n o
n ﬁj][]AIb YHEFIMTOEE5IChE = Suitable for roughing and finishing K[ 1122 31-42 25> L X - Stainless steel materials
FrJgE T EE X . 150 0,006 x1 80 0,006 X1 [ ] (]
M[2 120 0,006 X 1 70 0,006 X r \ 0 []
N 2126 2728 : \
N 3.1-44,5253 2
s1142 13 300 0,010 xr 160 0,010xr ] ]
N 300 0,010xr 160 0,010xr u ]
s 21220 2326 260 0,008 T 140 0,008 T ] ]
260 0,008XT 140 0,008 ] (]
220 0,008XT 120 0,008 T u u
| 3442 | 343 | 342 | 20| 0|0 | ooooxr | m |
180 0,006 X1 100 0,006 X u u
ig G oo b I3 h la 0th [Ezﬁﬁl] 150 0.006 7 80 0.006 x 1 " =
T T 7w ® 5 7 O | ST S 75 - Hurinun dloys
490 0,016 xr 250 0,016 xr 700 0,016 xr 350 0,016 X O (]
3 7 38 80 39 10 2 3442.03030A | 3443.03030A | 3442L.03030A 290 00TaxT 550 00TAXT 700 0014 xr 350 00Tdxr o 5
490 0,012xr 250 0,012xr 700 0,012xr 350 0,012xr 5] u
4 15 4 24 63 26 8 2 500 0,014 xr 280 0,014xT 5] u
3 7 - 80 33 10 2 3442.04030A | 3443.04030A | 3442L.04030A 450 0,012xr 240 0,012xr ‘\ =] ]
A
o 15 4 = 63 26 8 2 —— 260 0,010 140 0,010 ] (]
% 6 3 7 - 80 23 10 2 | 3442.06030A | 3443.06030A | 3442L.06030A %0 e 110 000X 5w "
N 260 0,010xr 140 0,010xr O O ] [] N
:S g° 15 4 Z 30 27 10 2 220 0,008 XT 120 0,008 T 5] u ‘S
_ 220 0,008 xr 120 0,008 xr [m] ]
R 3 7 83 25 12 2 3442.08030A | 3443.08030A | 3442L..08030A 555 0008 X 1 120 0008 X1 = = = = N
Q 140 0.006xT 70 0.006xT \ & ] Q
140 0,006 X1 70 0,006 X1 | 5] u
T x> LA - Magnesium alloys
I I 600 [__o00i8xr__| 320 [ 0018xr__ | [ [ O [ m
| | | 600 [ o00idxr | 320 [ 0014xr | \ [0 | =
a & - Synthetics
320 0,016 xr 170 0,016 xr 460 0,016 xr 240 0,016 xr [ O [m] [ ]
460 0,016 xr 250 0,016 xr 650 0,016 xr 350 0,016 xr ] 5] u
250 0,012xr 180 0,012xr [ O 5] u
180 0,012xr 90 0,012xr [ O ] u
- Special materials
180 0,006 X1 30 0,006 X1 @] u
300 0,012xr 160 0,012xr ] u u
FR> 5% - Titanium alloys
150 0,008 X 80 0,008 T [ 5] ]
120 0,006 X1 60 0,006 X1 \ ] (]
70 0,006 X1 40 0,006 X1 \ ] (]
ZoFVE, ANLRE, KEMEES 2 - Nickel alloys, cobalt alloys and iron alloys
110 0,006 X1 50 0,006 X1 5] u
30 0,004xT 20 0,004xT 5] u
30 0,004xT 20 0,004xT 5] ]
30 0,004 xr 20 0,004 xr [m] []
20 0,004xT1 15 0,004xT1 O (]
30 0,004 xT1 20 0,004 1 =] ]
= fEE# - Hard materials
A
H 4

362 W= 53 - very suitable Ve =HIHIEE - Cutting speed 363
[FRANKEN| [ =B AT AE - suitable f, = F&HT=D3ED - Feed per tooth [FRANKEN|



M2 44 - Cutting Conditions FRANKEN

A T e

FRANKEN E&s

A T e

—JLI >R =)L - Tapered Ball Nose End Mills

" ZEMICEZZ Y- = Multi-functional tool EEE T—/\—d-‘—)l’l/l":?l’ SATN Tt EE - Valid for
= 3H = With 3 flutes : Tapered ball nose end mills type N
= BEEOT—/N—A = Viarious taper angles 3440
mRUwSaT)L—hMEEkH = Also available with polished [=] . o 3440L
A FvS chip space />a—h ALCRO—F+>% 3441
Fs Uncoated ALCR coated
NIV
s ey
: . RIS AT =21FE
N Wlth polished BIREMZIE=0,5x ap) %@n}ﬁ
",/ chip space LTS,
£ For the calculation of rpm (n),
al= use the average diameter dy,
> 05Xl = (measuring point at 0.5 x ap).
0,5 x ap
lg +
é\Vj ‘ b’ <
/@ — 3 E
P . Vvex 1000 .
z 2, =0,2mm 2, =0,2mm n=—dmxn [min-1]
h
Ve f; Ve f; o
ls [m/min] [mm] [m/min] [mm] 3( g 6
5/
- g 120 0,010 xr m] ] m] ]
AN
l2 100 0,010 xr O n o n
I3
It 90 0,008 x m] | ] O
A —7+>% - Coating 70 0,008 xr o | = | O
TTVr—23> - #%HIM (P354808) Applications — material (see page 354) N[ 1113 P 1481 4151
" FLACTRTOREIMICEREEE = For almost all materials N[ 41-42 1.1-2.1 60 0,006 xr 8] n o
= EIFINTIC&RE = Suitable for finishing 27 YL X - Stainless steel materials
. 60 0,006 X ] [
M[ 2 50 0,006 X 1 0 (]
4
120 0,010xr (] [
120 0,010xT (] (]
100 0,008 XT (] (]
100 0,008 X1 (] (]
90 0,008 xT (] (]
90 0,008 xT (] []
70 0,006 X (] (]
52 I b lg h l4 8 dim Z 60 0.006 X1 " | =
+5' 0,01 PS¢
1,5 20 20 62 24 3,90 3 7JLSE% - Aluminium alloys
2 21 - 66 21 4,90 3 3440.03020A | 3441.03020A | 3440L.03020A 0.016xr 260 0,016 xr [ L
° ! 180 0,014 xr 260 0,014 xr [m] []
3 2 31 31 80 35 5,42 3 180 0,012 xr 260 0012 xT & ]
3 22 - 72 22 6,85 3 3440.03030A | 3441.03030A | 3440L.03030A 200 0,014 xr [m] []
3 31 31 80 85 7,32 3 180 0,012xr &) ]
- 7 | o
05 20 20 62 24 233 6 3 FE2 - Conper s 0 — — =
Y 1 20 20 62 24 3,26 6 3 3440.04010A | 3441.04010A | 3440L.04010A 100 00T X ——r "
N 15 20 20 63 25 4,20 8 3 100 0,010 xr 0 0 =] ] N
R 4° 2 20 - 68 30 513 8 3 3440.04020A | 3441.04020A | 3440L.04020A 80 0,008 x 1 ] [] N
d 2 % - p ®m sw & 3 2 et =
N 3 25 - 72 31 7,34 10 3 | 3440.04030A | 3441.04030A | 3440L.04030A % e ——= N
N 3 31 - 80 31 7.76 10 3 % 0008 T —— N
I R RTZS T L A% - NMagnesium alloys
0,5 20 - 62 24 3,00 3 [ 240 [ 0,018 xr \ [ O [ m
1 19 - 62 19 3,80 3 3440.06010A | 3441.06010A | 3440L.06010A — 1 240 1 0014xr ‘ | O | =
1 29 - 72 29 4,85 3 S 0,076 X7 180 0,016 x7 O O ]
15 15 - 62 15 4,28 3 3440.06015A | 3441.06015A | 3440L.06015A 110 0:016 Xr 160 0:016 XT [ [m] []
6° 15 25 - 68 25 5,313 3 100 0,012 xr O =] ]
2 20 - 68 20 5,70 3 3440.06020A | 3441.06020A | 3440L.06020A _ i 70 0.012xr o = O
2 30 _ 80 30 6,76 3 - Special materials
3 21 - 72 21 7,61 3 3440.06030A | 3441.06030A | 3440L.06030A 0 0006 % =
3 31 - 83 31 8,66 ) 120 0,012xr [E] [] ]
I R
0,5 18 = 62 18 3,40 3 FR &% - Titanium alloys
1 15 - 62 15 3,85 3 | 3440.08010A | 3441.08010A | 3440L.08010A e Q0081 ——
g° 1 22 - 63 22 4,83 3 30 0,006 X @ []
1,5 19 - 63 19 5,28 3 3440.08015A | 3441.08015A | 3440L.08015A T JLE, aANILE JZR 5% - Nickel alloys, cobalt alloys and iron alloys
15 26 - 72 26 6,26 3 40 0,006 xr O ]
2 23 - 72 23 6,71 3 3440.08020A | 3441.08020A | 3440L.08020A 15 0,004 xr o L
15 0,004 xr [H] []
15 0,004 xr [m] ]
17.5° 0,5 8 - 57 8 3,26 3 10 0,004 x1 [m] ]
i 15 0,004 x 1 0 [
= fEE# - Hard materials
A
Hi—3

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

v =HJHI3EE - Cutting speed
f, = H@7=D3%ED - Feed per tooth

EMUGE




FHANKEN T—/\—R—JLIT>KZ)L - Tapered Ball Nose End Mills HHIZ& 14 - Cutting Conditions FHANKEN

A T e A T e
" SMERE/N\/NTA—< A = High performance tool T—/\—T\—)LI/F:{L 2ALTN THRBIS, Valid for
Yy = With 3 flutes Tapered ball nose end mills type N
u 3 H = Finishing geometry 3550L
= L EIFITICRERTIH
55T
T E[OEH n(minl) Z5t&
TS THITER dpy (
RIE(IE=0,5x ap) ZfEFH
LTLIEE LY,
For the calculation of rpm (n),
;‘:‘ use the average diameter d,
3 (measuring point at 0.5 x ap).
s 0,5xa
<
dg
| AS
(é‘i -
_ Vex1000 .
2. =0,8mm 2, =0,2mm W= dy X 1T [min-1]
Ve f Vo f ¢
[m/min] [mfn] [m/min] [min] 3‘1 g ‘
3|
,@@ I 120 0,07 80 0,05 [ o [
</ he
Ip ‘ 110 0,06 70 0,05 n m] =
h
100 0,05 60 0,04 [ o [
d—7F>7% - Coating ALCR
TIVr—3> - #HHIM (P354BER) Applications — material (see page 354) P 1151 90 0,04 60 0,04 u
u SHIM OISR RE = Especially suitable for difficult to cut materials 1.1-4.1 .
= IRTOERE T I BHHIIC = For all tough materials N 134130 80 00 %0 0,03 "
S 11413 AT~ L X - Stainless steel materials
. 90 0,07 60 0,03 ]
S 2226 M 2 0 0,07 60 0,03 []
; 70 0,07 50 0,03 u
4. 70 0,07 50 0,03 u
/.30 | |
a2 r lo l4 9 dy VA
+5 20,01 h6 F#
2 59 120 12 3
2 87 150 16 3 3550L.04020B
4 3 74 140 16 3 3 u
3 103 165 20 3 3550L.04030B 7L SE% - Auminium alloys
4 89 155 20 3
280 0,12 200 0,06 u
200 0,12 140 0,06 u
140 0,12 100 0,06 ]
A& % - Copper alloys
Q Q
S S
Q Q
3 3
N N

T %> DL &S - Magnesium alloys
| | | [ [ [ [

(=) & - Synthetics

- Special materials

FX> 5% - Titanium alloys
90

0,07 60 0,03 []
75 0,07 50 0,03 []
45 0,07 30 0,03 [ ]

—wVE, JONILE {2 & < - Nickel alloys, cobalt alloys and iron alloys

25 0,07 15 0,03 []
25 0,07 15 0,03 []
25 0,07 15 0,03 []
15 0,07 10 0,03 [ ]
25 0,07 15 0,03 [ ]

=E, - Hard materials

1
H—3

.0

ko

366 W= 53 - very suitable Ve =HIHIEE - Cutting speed 367
[FRANKEN| [ =B AT AE - suitable f,= A& 7T=DIXD - Feed per tooth [FRANKEN|




FRANKEN B S S S e L L 44 - Cutting Conditions FRANKEN

A T e A T e
u SBENT/NT+—<>Z = High performance tool T—/\—T\—)LI/F:{L 2L N RIS, Valid for
v—JL = 3 flutes in the ball nose section Tapered ball nose end mills type N )
u SR REBIE3HH = 6 radial flutes
= NE X 6K H
T E[OEH n(minl) #5158
2 FEEE T ER doy (
AIEALB=0,5x ap) Z A
LTLIEE W
For the calculation of rpm (n),
use the average diameter d,
| o (measuring point at 0.5 x ap).
1}
z s 0,5xap
->
b°| <
h=]
Ve x 1000 =
2, = 0,2 mm = cdm i [min-1]
Vo f ¢
[m/min] [mfn] x 6‘ 6
B
7@@ | & 80 0,05 [ o [
</ e
Iy 70 0,04 u 0 n
h
60 0,04 m O n
O—F>% - Coating
TIVr—3> - #HHIM (P354BER) Applications — material (see page 354) P 1151 60 0,03 m
= $HIM O TICRFICRE = Especially suitable for difficult to cut materials 1.1-4.1
= FRTOERE T I BHHIIC = For all tough materials N 134130 % 0.03 "
S 11413 AT~ L X - Stainless steel materials l
) 60 0,03 (]
s 2226 M2 60 0.03 1 u
. 50 0,03 I (]
4. 50 0,03 (]
T I N
a/2 r lo l4 9 dy VA
+5' 20,01 h6 F#y
2 59 120 12 3/6
2 87 150 16 3/6 3548L.04020B
& 3 74 140 16 3/6 3 n
3 103 165 20 3/6 35481040308 TILSE -Auminium alloys
4 89 155 20 3/6
200 0,06 (]
140 0,06 (]
100 0,06 [
A& % - Copper alloys
Q Q
N N
Q Q
3 3
N N

T %> L& - Magnesium alloys

=) 5 - Synthetics

3} - Special materials

FX> 5% - Titanium alloys

.0

60 0,03 u
50 0,03 []
30 0,03 (]
—wJLE, aNILE 2R & & - Nickel alloys, cobalt alloys and iron alloys
TIR)VGNAR T IAT )y A AEOARA VD RT I TIHRA b }g ggg -
CERAZAR—Y— TUxT7Ov7ICDVWTIREH YT TH 1 b & 8L =41 15 0,03 =
oo : & :
Centering vises EvoGrip, zero-point clamping system EvoPoint =% 5 (45 %93 - Hard materials
and spacers EvoBlock are available in our web shop H |12

ko

368 m = 5 - very suitable Ve =YJBURE - Cutting speed 369
[FRANKEN| [ =B AT AE - suitable f, = FAdH7=DIED - Feed per tooth [FRANKEN|



FRANKEN BRI e R e L Sne I Y814 - Cutting Conditions FRANKEN

A T b e A T e
- . . F—I\N—FR—=ILIZVRIIL ZALTFN .
u SMERE/NT/INTA—Y R = High performance tool 7 f s U= Valid for
lTj—}l/ = 3 flutes in the ball nose section N =] Er Tapered ball nose end mills type N ﬁg%%nn .
= SEUERERIE 3 FH = 6 radial flutes - o
= SHARISGH =] St T fEIFMT
? Pre-finishing Finishing
(] T EEER# n(min-l) Z5HE
38° TRRIFTFHETER D, (

X
<1
BIEALEB=0,5x ap) =1
LTLIEE LY,
For the calculation of rpm (n),
use the average diameter d,
(measuring point at 0.5 x ap).

z 0,5 X ap
b°| <
h=]
_ Vex1000 .
2, =0,5mm 2, =0,5mm 2, =0,2mm 2, =0,2mm T dpxm gl
Ve f; Ve f; Ve fz Ve f; ‘ ' 6
le [m/min] [mm] [m/min] [mm] [m/min] [mm] [m/min] [mm] ¢
5
N 5 130 0,008 xr 100 0,007 xr 160 0,011 xr 120 0,009 x m] ] m] ]
=
< /'
I 120 0,007 xr 90 0,006 x r 150 0,010xr 110 0,008xr | [ ] [
i
110 0,006 xr 20 0,006 x r 140 0,009xr 100 0,007 xr o [ ]
d—7F>7% - Coating
T —Sa> - I (P354BE) Applications — material (see page 354) 110 0,006 xr 80 0,005xr 130 0,008xr 100 0,006 X1 | [ ]
= BHIMOMTICRICRE = Especially suitable for difficult to cut materials
§ FRTDSRE TR = For all tough materials 100 0,005 xr 80 0,004 xr 120 0,007 xr 90 0,005xr o [ ]
AT LR - Stainless steel materials
. 70 0,006 xr 60 0,005xr 90 0,008 XT 70 0,006 X1 [ ] u
M[ 2 60 0,005xT 50 0,004 T 80 0,007 xT 60 0,005 \ ] (]
[ 50 0,004 xT 40 0,004 xT 60 0,006 X1 40 0,005 \ ] u
4, 30 0,004 xT 30 0,003xr 40 0,005 X1 30 0,004 x1 5] u
150 0,010 xr 120 0,008 X 190 0,013xr 140 0,011 xr O ] O
140 0,009 xr 110 0,008 Xr 170 0,012xr 130 0,010xr ] ] ]
af2 r lo l4 g 0 dp z 140 0,009 x 110 0,008 X1 170 0,012xr 130 0,010 xr ] [] O
+5' 0,01 h6 9%k 130 0,008 xT 100 0,007 xr 160 0,011 xr 120 0,009 xr 5] ] ]
130 0,008 xr 100 0,007 xr 160 0,011 xr 120 0,009 5] [] 5]
3 30 108 47 12 3/6 110 0,007 xT 90 0,006 %1 140 0,010 xr 100 0,008 %1 0 (] 0
35 39 108 39 12 3/6 2679A.04035A 100 0,006 X 80 0,006 X1 120 0,009 90 0,007 X1 O u
m 4 32 108 32 12 3/6 3 u
5 35 108 49 16 3/6 2679A.04050A 7L =53 - Auminium alloys o S i e - =
6 34 108 34 16 3/6 400 0,016 1 300 0.013xT E ]
8 36 108 36 20 3/6 2679A.04080A 700 0.017 xT 300 0.014xT & O]
350 0,013xr 260 0,011 xr 5] u
320 0,012xr 240 0,010xr | 5] u
240 0,011 xr 180 0,009 xr | ] []
A& % - Copper alloys
160 0,008 xr 130 0,007 xr 200 0,011 xr 150 0,000 ] u
(0 160 0,008 xT 130 0,007 xr 200 0,011 xr 150 0,009 5] u 0
N 160 0,008 xT 130 0,007 xr 200 0,011 xr 150 0,009 5] u N
N 140 0,006 x 110 0,006 X 170 0,009 130 0,007 xT 5] u N
Q 140 0,006 X1 110 0,006 X1 170 0,009 X 130 0,007 X1 =] [] Q
N 140 0,006 xT 10 0,006 T 70 0,009 130 0,007 xT ] (] N
Q 90 0,006 x 70 0,005xr 110 0,008 X 80 0,006 X1 | 5] u Is
90 0,006 x 1 70 0,005xr 110 0,008 X 30 0,006 X1 | 5] u
T x> LA - Magnesium alloys
260 0016xr | 200 [ 0014xr | 320 [ 002xr__| 240 [ 0018xr__ | [ [ O [ m
260 [ 00i6xr | 200 [ o00idxr | 320 [ 0022xr | 240 [ 0018xr | \ [0 | =
(=} 5 - Synthetics ‘
\
\
\
- Special materials
FR> 5% - Titanium alloys
100 0,008 T 80 0,007 xr 120 0,011 xr 90 0,009 [ 5] ]
70 0,007 xT 60 0,006 T 90 0,010xr 70 0,008 \ ] (]
50 0,006 X 40 0,006 x 60 0,009 40 0,007 X1 \ 0 (]
—oTVE, ANLRE, KEMEE 2 - Nickel alloys, cobalt alloys and iron alloys
70 0,007 xr 50 0,006 x r 90 0,010xr 60 0,008 T 5] u
30 0,006 X 20 0,005xr 40 0,008 XT 30 0,006 X1 5] u
20 0,005xT 20 0,004 xr 30 0,007 xT 20 0,005xT 5] ]
30 0,006 xr 20 0,005xr 40 0,008xT 30 0,006 X1 5] (]
20 0,005 xT 10 0,004 xT 20 0,007 xT 20 0,005 O (]
20 0,004 xT 20 0,004 xr 30 0,006 X1 20 0,005 5] u
= fEZ#H - Hard materials
A
H 4

370 W= 53 - very suitable Ve =HIHIEE - Cutting speed 371
[FRANKEN| [ =B AT AE - suitable f, = F&HT=D3ED - Feed per tooth [FRANKEN|
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Lopoo

" Zi%EE - BMERE/\1/XT4—~< X = Multi-functional, high performance tool omm
v—JL = Centre cutting N Soum
B R—Avk = With 220-240° ball nose Pece—
= BMYIHAE 220-240° # 2 lengths available SN\NE.
DEEOTERT '
o
30°
?x
Jad
*X
o
5 1 | 5
s — — s
Y| = ot

J—7>% - Coating
TV —ay - %EIM (P354BR) Applications — material (see page 354) P 1151
» SR HHEIM BB e = For many materials 1.1-4.1
B 7A=Yy MZROITIC = Machining of undercuts K 11442
82— TL—ROHSCEEMIIC = Suitable for High-Speed finishing of turbine blades N 21-28
= HIM O T IS ICRE = Especially suitable for difficult to cut materials s 1126

H 1113

O>% - Long design

0 d r lo I3 l4 0d3 4 9 dy a B Z
-0,04 -0,02 h5 F#
3 149 2,4 8 80 2,4 28,6 6 5 SioN 4
4 2 3,3 10 90 3 38,6 8 5° 3,5° 4
6 & 4,6 15 100 5 43,6 10 5" & 4
8 4 6,6 20 108 6 54,3 12 5° 2,5° 4
10 & 8,3 25 125 7,5 73,6 16 5 2° 4
12 6 99 30 150 9 70 16 5° 2° 4

2564L.04010B
2564L.08020B

2564L.12030B

0 d r lo I3 4 0d3 g gdy a B
-0,04 -0,02 h5
3 15 2,4 8 80 2,4 42,4 6 Ox 2,5°
4 2 3,3 10 95 3 57,7 8 3° 2,5°
6 & 4,6 15 105 5 62,7 10 & 2°
8 4 6,6 20 125 6 772 12 3° 2°
10 5 8,3 25 160 7,5 106,1 16 3 2°
12 6 99 30 160 9 96,7 16 3° 1,5°

2564L.04010A
2564L.08020A

2564L.12030A

RAR240° DB HYIH
Ball nose with fully functional cutting edge up to 240°

M2 44 - Cutting Conditions FRANKEN

R—=ILIVRIIN BATIN-OVIBLVTI/RNZOVT
Ball nose end mills type N — long and extra long design

A T e

Lopooo

XHEREY G - Valid for
2564L

Ve f; (%S
[m/min] [mm] 3‘1 ® 6
280 0,008 x d4 O | | [m] |
260 0,008 x d4 [} | | [m] |
240 0,007 x dy m] (] m]
220 0,006 x d4 [} | | m]
180 0,0054 x d4 O | | [m]
AT LR - Stainless steel materials
. 130 0,006 x d4 0] []
M[ 2 110 0,006 X dy =] []
L 80 0,005 x d ] u
4. 80 0,005 x d [m] [ ]
280 0,008 x d4 [} [ ] ]
260 0,008 x d4 [} [] O
240 0,006 x d4 [} [] O
220 0,006 x d4 O [] ]
200 0,006 x d4 [} [ ]
200 0,006 x d4 [} [ ]
180 0,005 x d4 [} [ ]
150 0,005 x d [} []
77)L=5% - Aluminium alloys
A& % - Copper alloys
260 0,008 x d4 | [m] [ ]
260 0,008 x d4 ] [ ]
260 0,008 x d4 [} [} [l] []
220 0,007 x d4 ] []
220 0,007 x d4 [m] []
220 0,007 x d4 O O [m] []
130 0,006 x d4 [m] [ ]
130 0,005 x d4 ] [ ]
RT* > LEE - Magnesium alloys ‘ ‘ ‘ ‘
\ \ \ \
a 5 - Synthetics
- Special materials |
\
F2> 5% - Titanium alloys
150 0,006 x d4 []
120 0,005 x dy [
70 0,005 X dy (]
—wVE, ONILE 2R & & - Nickel alloys, cobalt alloys and iron alloys
110 0,006 x d4 [ ]
50 0,004 x dy []
40 0,004 x d4 []
40 0,004 x dy [
30 0,003 X dy (]
40 0,003 x d4 [ ]
= fEEZ# - Hard materials
A 160 0,006 x d4 [} [ ]
H . 140 0,005 x d4 [} []
.3 120 0,005 x d4 [} []

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

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

& 7 urbnre

HHIZ& 14 - Cutting Conditions

FRANKEN

A T e

— =33 o= o s F TR
u 3T F 134 H = With 3 and 4 flutes NR \::= Tapered torus end mills type NR — short and long design 253917
"S5 74>0 FOT7IILH = Roughing profile o 3534L.Z
" NEEYTF = Variable spacing NN O
= EEUDZRVEDSINT = | ow-vibration machining 7
& T E[LEEH n(minl) 518
45° TRRIFTFHETER D, (
= BIEALEB=0,5x ap) =1
= LTy,
I For the calculation of rpm (n),
- — 3 & use the average diameter d,
0 | (measuring point at 0.5 x ap).
. & & 0,5 x ap
/
=~z . ¢ ; ) d1 dg «© .
: | - : .
= O 5] o " ® oo vx1000
" | 2 = dy 20 = 0,4 x dy 2 =0,1xd; L A L]
h
Ve f; Ve fz Ve f; ‘ ' 6
I [m/min] [mm] [m/min] [mm] [m/min] [mm] ¢
~Ia
ﬁ; ¥ = } EE gI 100 0,005 x dy 120 0,005 x dy 140 0,005 x dy m o m
= < =)
| 90 0,004 x dy 100 0,004 x d; 130 0,004 x dy m o m
l2
I
£ | 90 0,004 x dy 100 0,004 x dy 120 0,004 x dy m o m
4
g 80 0,003 x dy 90 0,003 x d; 110 0,003 x d; u o m
d—JF>% - Coatin ALCR ALCR
7127 g Lo | LA | 70 0,003 x dy 80 0,003 x dy 100 0,003 x dy m o m
T —a> - HlIM (P354BE) Applications — material (see page 354) P 1151 P 1151 - . .
w e — s . . . ' AT LR - Stainless steel materials
= B O TIC4 ICRE = Especially suitable for difficult to cut materials 1.1-4.1 1.1-4.1 100 0,004 x d; 110 0,004 x d; 110 0,004 x 0, (]
B TR TDEBETHITEGEIAIC = For all tough materials N[ 1113 | N[ 1113 | M 80 0,003 % dy 90 0,003 x dy 90 0,003 x dy []
60 0,002 xd 70 0,002xd 80 0,002xd (]
s IAEEN s [NEEN . 50 0002 xdy 60 0,002 x4, 60 0,002 x4, (]
s [2226 s 2226
23— - Short design 3534LZ
a/2 0 dq r lo I3 l4 g 0dg 0 ds 0 dg 9 d; 0dy VA
-0,05 e (9%
6,5 1 14 - 68 - - 8 4 7)L=E% - Aluminium alloys
75 1 285 - 80 - - 5802 759 7602 10 4 353412.03075A oo SO 32 T - ey =
8,5 1 33 - 93 - = 12 4 140 0,004 x d; 780 0,004 x dy 200 0,004 x dy ]
0>% - Long design I - T
a2 0 d r lo I3 l4 g od3 9d; @dg ed;  ody Z A&< - Copper alloys
-0,0 e I
N 5 T 20 295 80 38 71 5§ 3 N
:S 3° 55 1 25 34,5 95 52,5 8,1 3,602 5599 5,602 10 3 3532L2.03055A G
N\ 6 1 30 39,5 120 67 9.1 12 3 N
N N
N I N
CAD/CAM L35 E(E RIFZTDLEZ - Magnesium alloys
Design dimensions for CAD/CAM systems % % % } } }
(=} 5 - Synthetics ‘
\
|
- Special materials
FX> 5% - Titanium alloys
0,002 x dy 700 0,002 x d; 120 0,002 x d; [ [
75 0,002 dy 80 0,002 x dy 100 0,002 xdy [ []
5 0,002 X dy 50 0,002 x dy 60 0,002 x dy \ (]
ZoFVE, ANLRE, KEMEES % - Nickel alloys, cobalt alloys and iron alloys
% 0,002 %ty 30 0,002x d; 30 0,002x d; (]
2 0,002 dy 30 0,002 x d; 30 0,002 d; (]
% 0,002 x dy 30 0,002 x dy 30 0,002 xdy (]
75 0,002 d; 20 0,002 xdy 20 0,002 xdy (]
% 0,002 X d; 30 0,002 x dy 30 0,002 x dy (]
= fEE# - Hard materials ‘
A
H 3 }
\
5 |

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

v = YIHIREE - Cutting speed

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

EMUGE




M2 44 - Cutting Conditions FRANKEN

A T e A T e
S =
= SENICEZDY - = Muli-functional tool TN=FVFRIVEIIN AT N T BUS, Valid for
" 2KIH = With 2 flutes N Tapered torus end mills type N
= BEEOT—/N—A = Viarious taper angles - gml-
RS a7)l—MEES = Also available with polished - \
5{\/*‘\/7’ Chlp space J>d—hk ALCRO—F+>% 3445
7 R Uncoated ALCR coated
, Rya _ e
4 I)L—k T B[O n(minl) 518
30° With molished TEBIS FHTEE d,y (
ith polishe BIEALEB=0,5x ap) =1
chip space _ _ LTLIEE LY,
S > — > For the calculation of rpm (n),
m S 'ﬁ S use the average diameter dy,
& 1] 1 (measuring point at 0.5 x ap).
z “ = 0,5xa
0 dy 0 dy
%
Iy , & 7 ' «?_I d ' N
: : L - : Ll -
h=] _ <& _ Ve X e
sk - 2 = dy 2 =04xd; 2 = dy 2 =04xd; n="g,xm minl
l2
Ve f; Ve f Ve f; Ve f; [y
by [m/min] [mm] [m/min] [mm] [m/min] [mm] [m/min] [mm] 3‘: “ 6
lg
sy 220 0,010x dy O u o n
K EI 200 0,009 x dy o " o "
I
: | 160 0,008 X dy O u o
]
h 130 0,007 x dy o " o
d—F>7% - Coating o 0006 d B . B
s X dq
TPV —aY - HHIM (P354BER) Applications — material (see page 354) N[ 1113 P 1481 4151 X S
N RN ) - Stainless steel materials
" FLACTRTOWEIF B ATAE = For almost all materials N[ 4142 1.1-21 . =2 T G006 X T, I =T 5
 ENTICEE = Suitable for roughing M[ 2 90 0,006 x dy \‘ 0 ]
4
220 0,010x d; (] (]
220 0,010xd; (] (]
190 0,008 x d, (] (]
190 0,008 x d; [ (]
760 0,008 x dy (] (]
760 0,008 x d; (] (]
| 1
10 0,006 x d (] (]
a/2 0 dq r lo I3 l4 g pds 0ds 0d7; @dy z 7JL=&% - Aluminium alloys
+5' 0,01 (N PSE= 280 0,010 d; 350 0,016 x d; 400 0,010xdy 500 0,016 x ] (]
280 0,008 X d; 350 0,014 xd; 400 0,008 X d; 500 0,014 xdy =] (]
3 03 6 24 63 26 250 0,006 x d; 350 0.012 X dy 350 0.006 X dy 500 0,012 x dy O ]
3° 4 0,4 8 24 63 26 3241 404 4,041 3444.03004A | 3445.03004A | 3444L.03004A 380 0,014 x dy [m] []
5 0,5 10 25 63 26 340 0,012 x dy ‘\ &) []
I R
3 03 6 57 ) 6 A& % - Copper alloys -0 o
’ A O n
0 4° 4 0,4 8 25 63 26 3,254 4,052 4,054 3444.04004A | 3445.04004A | 3444L.04004A 200 0,010 ; d} 0 [] Q
N 5 0,5 10 - 63 23 200 0,010 x dy 0 [H] H] [] N
15 I R 160 0,008 x dy 0 ] 5
160 0,008 xd =] (]
N . 3 03 6 = 63 25 160 0.008 X ds 0 0 =] (] N
N] 6 4 0,4 8 - 63 20 328 4,075 4,08 3444.06004A | 3445.06004A | 3444L.06004A J
N 700 0,006 x d; \ ] (] N
5 0,5 10 - 80 25 100 0,006 x dq \ ] []
I R ROZT T LA % - Nagnesium alloys l l l l l ‘ ‘ ‘ ‘
3 0,3 6 _ 30 25 450 0,018 x dy O (]
& 4 04 8 - 80 22 3305 4007 4105 3444.08004A | 3445.08004A | 3444L.08004A i 1 1 1 1 [0 1 oouxd, [ I [ O 1®
= 5 - Synthetics
5 05 10 - 83 25 220 0,015 X d; 320 0,015 x d; [ O O [
350 0,015 x d; 500 0,015 x d; = ] (]
[ 200 0,012 x 04 } g & ]
CAD/CAMJ:@*EE{IE . _ _ 140 0,012 x dy [ ] []
Design dimensions for CAD/CAM systems sl
120 0,006 X d; ] (]
220 0,012 xd 0 [ (]
FR> 5% - Titanium alloys
50 0,004 x 110 0,007 x d, [ =] (]
40 0,003 x d 90 0,006 x d; \ ] [
30 0,003 X d; 50 0,005 x dy \ ] (]
ZoFVE, ANLRE, KEMEES 2 - Nickel alloys, cobalt alloys and iron alloys
80 0,006 x d; ] [
30 0,004 x d; ] ]
30 0,004 x d; ] ]
30 0,004 x dy =] [
20 0,004xd ] (]
30 0,008 x4, ] [
= fEE# - Hard materials
A
H %

376 W= 53 - very suitable v = HIHIEEE - Cutting speed 377
[FRANKEN| [ =B AT AE - suitable f, = T &HT=DED - Feed per tooth [FRANKEN|
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M2 44 - Cutting Conditions FRANKEN

A T e

— o= o= A R TR — s
= SIEREN\A/XTF—>RY—)L = High performance tool — op:A0| Ei=E T—N=FPFRAIVFIL IATN-OYTHELVTIRNSOVYT B, - Valid for
= 5-131H = With 5-13 flutes N N d-r : : Tapered torus end mills type N — long and extra long design

! . N\ i L 2677AZ
= REEYF = Variable spacing NN 1 2678A7
= EEYDRVEDRINT = Low-vibration machining NN\ [=] = i = = EF :
= BB DA A ILR—)LFE(ICA) = Internal coolant supply, F;’ﬁ ?11 F{TE”EI,I ES&, F,L?LEPI &FJ_:,V{P”I
axial exit (ICA) ? oughing oughing emi Finishing inishing
7]
2° |
E £
[} v
o o
I 1}
7 & &
//
ad
b’
3 =1mm 2 =1,5mm 2 =0,5mm 2 =0,5mm
Ve f; Ve f; Ve fz Ve f; '
[m/min] [mm] [m/min] [mm] [m/min] [mm] [m/min] [mm] 3‘: ¢ 0
160 0,005 X dy 140 0,004 x dy 180 0,008 x dq 200 0,006 x dy | [ o [
\'&
E T 5 150 0,005 x dq 130 0,004 x dq 170 0,007 x dy 190 0,005 X dy | n m] =
S E
& \ 140 0,004 x dq 120 0,003 x dq 160 0,006 x dq 180 0,005 x dy | [ o
2 -
h 130 0,004 x dq 110 0,003 x dq 150 0,006 x dy 170 0,004 x dy | [ ]
d—F % - Coatin TIALN TIALN
9 L_TALN_ L_TAN 120 0,003 x dq 110 0,002 x dq 140 0,005 x dq 160 0,004 x dy | [ o
TV =3 - #HIM (P3545E) Applications — material (see page 354) P 1151 Pl 1151 Sl e P
- | — et — , . . . T~ L Z - Stainless steel materials
" SRR RWHIM IS IS RE = Especially suitable for high-strength materials 1.1-4.1 1.1-4.1 90 0,004 x dy 80 0,003 X dy 700 0,006  dy 120 0,004 x 4y [ O ]
" Dy )LESSOMTICHEAR AL = Also suitable in nickel-base alloys K 11-42 K 1142 M 80 0,003 X dy 70 0,002 X dy 90 0,005 X d 100 0,004 x dy \ 0 []
B FAVEESDOMNTIIC = For the machining of titanium alloys N N 60 0,003 x dy 50 0,002 x dy 70 0,004 x dy 80 0,003 x dy [ [m] L]
. AT R AR TOREIAAIC = Suitable in all turbine materials . 2128 o 2128 4 40 0,002 xd 40 0,002 x d 50 0,004 x d 60 0,003 xd =] u
SEE =26 190 0,006 x dq 160 0,005 x ty 210 0,01 xdy 240 0,007 x d O ] O
190 0,006 X dy 160 0,005 x dy 210 0,01 xdy 240 0,007 x dy O ] ]
170 0,006 X dq 150 0,004 x dy 190 0,009 X dy 220 0,007 x dy ] ] ]
170 0,006 Xty 150 0,004 Xty 790 0,009 % dy 220 0,007 X dy ] u ]
y : 160 0,005 X dy 140 0,004 x dy 180 0,008 X d 200 0,006 x d ] u O
a7 - Long design 2677AZ 160 0,005 X dy 140 0.004 X dy 180 0.008 X dy 200 0,006 x dy 0 (] =
aj 0 dy - b I 0 d 7 140 0,005 x dy 120 0,004 x th 160 0,007 X d 180 0,005 x dy O u &
120 0,004 x d 110 0,003xd 140 0,006 x d 160 0,005 x d O u
+10' =0,01 h6 £
8 0,8 75 80 10 7 7L 53 - Aluminium alloys
8° 9 1 3,5 80 10 7 2677AZ.009010
10 1 7,5 80 12 9
1 1 3,5 80 12 9 2677AZ.011010
I Y XNZA27 - Extra long design 2678AZ % Copmeralors
aj 0 r I I 0 dy 7 200 0,005 X dy 180 0,004 x dy 230 0,008 X dy 260 0,006 X dp ] u
i ot i S 200 0,005 x dy 180 0,004 x dy 230 0,008 X dy 260 0,006 X dy =] ]
= Ell) (& 200 0,005 x dy 180 0,004 x dy 230 0,008 x dy 260 0,006 x d 5] u
9 1 35 108 10 5 170 0,004 x dy 150 0,003xdy 190 0,006 x d 220 0,005 x d; 5] u
170 0,004 x dy 150 0,003 x dy 190 0,006 x dy 220 0,005 x dy ] u
}(1] 1 ;g 182 1% .7, 2678AZ.010010 170 0,004 X dy 150 0,003 Xty 190 0,006 X dy 220 0,005 X dy ] ]
. : 110 0,004 x dy 90 0,003 Xty 120 0,006 X dy 140 0,004 X dy \ =] ]
8 15 1 35 108 16 9 2678AZ.015010 110 0,004 x dy 90 0,003 Xty 120 0,006 X dy 140 0,004 X dy \ ] ]
15 1 8IS 108 16 13 T %D LE% - Magnesium alloys
19 1 35 108 20 9 2678AZ.019010 1 % % % } } }
19 1 38 108 20 13 = 5 - Synthetics ‘
\
}
- Special materials
FX> 5% - Titanium alloys
120 0,005 x dy 110 0,004 x dy 140 0,008 X dq 160 0,006 X dq [ 5] ]
90 0,005 Xty 80 0,004 Xty 100 0,007 x dy 120 0,005 X dy \ ] ]
60 0,004 x d 50 0,003 X dy 70 0,006 X d 80 0,005 X dy \ ] ]
T IVE, T \m_ﬁhﬁ , SRE 2k 2 - Nickel alloys, cobalt alloys and iron alloys
90 0,005 x dq 80 0,004 x dy 100 0,007 X dy 110 0,005 x d 5] u
40 0,004 x dy 30 0,003 %ty 50 0,006 x d 50 0,004 x d; 5] u
30 0,003 x dy 30 0,002x dy 30 0,005 x d 40 0,004 x d 5] ]
40 0,004 x dq 30 0,003 x dy 50 0,006 X dy 50 0,004 X dy ] ]
20 0,003 x dy 20 0,002 X dy 30 0,005 X dy 30 0,004 X dy ] ]
30 0,003 X dy 30 0,002 X dy 30 0,004 x dy 40 0,003 X dp ] ]
= fEZ#H - Hard materials
A
H

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

v = YIHIREE - Cutting speed
f, = H@7=D3ED - Feed per tooth
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M2 44 - Cutting Conditions FRANKEN

A T e

= a5y o=
= BHEE/NA/NT4—< AW —JL = High performance tool FFTFATLESL S1TN XHEREBU S - Valid for
" 598 F) = With 5-9 flutes N Torus end mills type N 2676AZ
" REPYF = Variable spacing -
m EEYUD R WEEDRINT = [ ow-vibration machining - . . .
5 EOLDSDFAILAR—ILFE(ICA) = Internal coolant supply, > F‘{ﬁﬂfrl];li RJ‘TEHEF E};{i%t?‘ﬁpl TiFJ_:.t'{TnDI
axial exit (CA) ’ oughing oughing emi Finishing inishing
7]
20°
/
//
ad
b’
3, =1,5mm 3, =2mm ag=1mm 2, =0,5mm
Ve f; Ve f; Ve f; Ve f; 'Y
[m/min] [mm] [m/min] [mm] [m/min] [mm] [m/min] [mm] x ¢ 0
= 8 160 0,008 x dy 140 0,007 x dq 180 0,009 x dq 200 0,006 x dy | [ o [
= =
P Ip 150 0,007 x dq 130 0,006 X dq 170 0,008 x dq 190 0,005 x dy | n o =
i
140 0,006 x dq 120 0,006 x dq 160 0,007 x dq 180 0,005 x dy | [ o
d—7 % - Coating TIALN
FF U —as - I (P354BER) Applications — material (see page 354) P IASBAN 130 0,006 x dq 110 0,005 x dq 150 0,006 x dq 170 0,004 x dy | [ o
" ZREAWHIM IR RE = Especially suitable for high-strength materials 1.1-4.1
u S LR AR O TI- bE AR = Also suitable in nickel-base alloys K (4442 120 0,005 x dq 110 0,004 x dq 140 0,005 x dq 160 0,004 x dy | [ o
L] ?Q)ﬁﬁ@hﬂ;t: = For the machining of titanium alloys N 2128 2T~ L X - Stainless steel materials
B Z—EYTL—RIEDONI TR TOMYEIAIC = Suitable in all turbine materials s 1426 . 90 0,006 x dy 80 0,005 X dy 100 0,006 X dq 120 0,004 x dq I ] u
M[ 2 80 0,005 Xty 70 0,004 x dy 90 0,005 X dy 100 0,004 x dy I ] (]
. 60 0,004 x dy 50 0,004 x dy 70 0,005 dy 80 0,003 X dy I ] ]
4 40 0,004 x d 40 0,003xd 50 0,004 x d 60 0,003 xd =] u
190 0,01 xdy 160 0,008 x ty 210 0,011 xdy 240 0,007 x d O ] O
170 0,009 x dy 150 0,008 x dy 190 0,01 xdy 220 0,007 x dy ] ] ]
0 dy r lo ly 0do z 170 0,009 x d4 150 0,008 X dq 190 0,01 xdy 220 0,007 x dy ] [] O
8 +0,01 he B3EZ 160 0,008 x dy 140 0,007 x ty 180 0,009 % dy 200 0,006 X dy ] ] ]
160 0,008 x dy 140 0,007 x ty 180 0,009 x dy 200 0,006 X dy O u O
8 1 3 80 8 5 140 0,007 x d; 120 0,006 x d 160 0,008 x d 180 0,005 x dy g [ 0
8 2 4 80 8 5 2676AZ.008020 120 0,006 x d 110 0,006 x d 140 0,007 xd 160 0,005 x d O u
10 1 8 80 10 7
10 2 4 80 10 7 2676AZ.010020 7L =53 - Auminium alloys
12 1 3 108 12 7
12 2 4 108 12 7 2676AZ.012020
16 1 8 108 16 9
16 2 4 108 16 9 2676AZ.016020
A& % - Copper alloys
200 0,008 X dy 180 0,007 X dy 230 0,009 x dy 260 0,006 X dp ] u
200 0,008 X dy 180 0,007 X dy 230 0,009 x dy 260 0,006 X dy =] ]
Q Q
N 200 0,008 x dy 180 0,007 Xty 230 0,009 % dy 260 0,006 x d 5] u N
N 170 0,006 x dy 150 0,006 x dy 190 0,007 x dy 220 0,005 x d; =] ] N
Q 170 0,006 X dq 150 0,006 x dq 190 0,007 x dy 220 0,005 x dy 5] ] Q
N 170 0,006 Xty 150 0,006 Xty 190 0,007 x dy 220 0,005 X dy ] ] N
Q 110 0,006 x dy 90 0,005 x dy 120 0,006 X dy 140 0,004 X dy | =] ] Q
110 0,006 X dy 90 0,005 Xty 120 0,006 X dy 140 0,004 X dy | ] ]
T x> LA - Magnesium alloys
[ [ [ [ [ [ [ [ [
i | | | | | | | | | |
a & - Synthetics l
|
|
3t - Special materials
FX> 5% - Titanium alloys
120 0,008 X dy 110 0,007 x dy 140 0,009 x dy 160 0,006 X dq I 5] ]
90 0,007 Xty 80 0,006 Xty 100 0,008 X dy 120 0,005 X dy I ] (]
60 0,006 x d 50 0,006 X d 70 0,007 x dy 80 0,005 X dy I ] ]
T VE, T \m_ﬁha , SR 2k 2 - Nickel alloys, cobalt alloys and iron alloys
90 0,007 x dy 80 0,006 x dy 100 0,008 x dy 110 0,005 x d 5] u
. _ . 40 0,006 x dy 30 0,005 x dy 50 0,006 X dy 50 0,004 x d; 5] u
SWMRIIBE VST hEHEF DT U+ F vy FHEER-OL vk e 0005 xd 2 0004 x i 1] 0005 x ¢ ] D0D4 x & O O]
[ — ¥ —EE oy ,006 x dy ,005 x dy ,006 x dy ,004 x dy 0 L
RILE—ICDWTIEH Y T TH A M CBR L, 20 0,005 X dy 20 0,004 xdy 30 0,005 x dy 30 0,004 x dy O (]
i - o - - 30 0,004 x dy 30 0,004 x dy 30 0,005 X d 40 0,003 X dp ] ]
EvoChuck High-precision collet holders ER with high-precision concentricity { = fEZ#H - Hard materials
and high clamping forces are available in our web shop ’ . B

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

v = YIHJERE - Cutting speed
f, = F&H7=D3%0n - Feed per tooth
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