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O8O TrA 23— Product finder
T ) Please note:
BWEIMICHT BT RILOBEAMIIUTORS THSHOEINTVET: The suitability is indicated as follows:
=5 W = very suitable
O = BFAREE [ = suitable
WHIAATTBRTR 13 446 - 467 R— D E BT LN, International comparison of materials, see pages 446 - 467.
~N—2 —
$2-20mm 03-20mm 092-16mm 92-20mm 096-25mm 03-16mm 03-16mm 01-20mm 92-20mm 00,4-6mm 00,4-6mm
4 4 4-8 4-8 6-10 6-8 6-8 2 2 2 2 9%
1825A 1827A 1828A 2813A 2817A 1877A 1879A 3860A 38614 |
FIUr— 7Y — NI BB NS #ATE)-DINf ATEE-JISh 3813L 3815L 1925A 1927A 1928A 2812A 2816A =l—
Applications — material Tensile strength Material examples Material numbers 302 304 306 306 308 310 310 312 312 314 316 N —-Page
AR LR Cold-extrusion steels, Cql5
Y ABTS k280 Construction steels, <600 N/mm2 S2350R (SB72) S, SPH, SS100, STKM, o o 0 0 0 o O o o
g Free-cutting steels, etc. 10SPb20 ' ’
TS A R Construction steels, E360 (St70-2)
Pt Case-hardened steels, < 800 N/mm2 16MnCr5 3355-’“%"%%633%315” [m] m] m] 0O O O ] m] [m]
Fzsii] Steel castings, etc. GS-25CrMo4 !
Pz Case-hardened steels, 20MoCr3
/%9&}2 Heat-treatable steels, <1000 N/mm2 42CrMo4 gé&“r’]' g&',“H“?C":ﬁg”“é‘&ré u ] ] u u | ] ] m| m] ] | ]
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 n | | | | | | 0 [} | | | |
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 ] ] [ ] ] ] ] ] O O | |
T EHPESLA 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—XXTFANT7zSA A8, ITEEER Austenitic-ferritic (Duplex) < 1100 N/mm2 X2CrNiMoN22-5-3 SUS329J3L, SUS630 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 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 u [ [ [ [ [ O] m m 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 O O O O n O O 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 ] m m u u
. 250-500 N/mm2 EN-GJMW-350-4 (GTW-35) FCMW330 [ ] [] [] [] [] [] [] [] [] [] []
*S’ Pl Malleable cast iron (GTMW, GTME) 500800 N/mmZ | _EN-GJVIB-450.6 (GTS-45, FCMW370 [] ] ] ] ] [ ] n n ] O] *3
Q,) TILSZULE Aluminium alloys QI
I\ < 200 N/mm? EN AW-AINn T AT050, A3030 i\
Q TILIZULESR BN Wrought aluminium alloys < 350 N/mm2 EN AW-AIMgSi A5052, A6061 Q
tU < 550 N/mm2 EN AW-AIZn5Mg3Cu A7075 (’q
t Si< 7% ENAC-AINMg5 ADCS5, AC7A t
TILVEZOLES 8§ Aluminium cast alloys 7% < Si < 12% EN AC-AISi9Cu3 ADC11,ADC12, AC2A
12% < Si< 17% GD-AISi17Cu4FeMg ADC14
e Copper alloys
HitE, S 2 Pure copper, low-alloyed copper < 400 N/mm2 E-Cu’57 FliEH, C2400
i1 (B iR, LD <T) Copper-zinc alloys (brass, long-chipping) < 550 N/mm2 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 CuAlT0Ni5Fe4 €5210, C6280
HiE (EWLWIDH<T) Copper-tin alloys (tin bronze, long-chipping) <700 N/mm2 CuSn8P LBC3
REIER GEEUVEhT) Copper-tin alloys (tin bronze, short-chipping) < 400 N/mmZ2 CuSn7 ZnPb (Rg7) BC3
- : < 600 N/mm2 AMPCO® 8
HHINEE Special copper alloys = 1400 N/mm2 (,(L\MPCO® 45))
FESPIN- Magnesium alloys
ROV LER B Magnesium wrought alloys < 500 N/mm2 MgAI6Zn
ECESINEX ] Magnesium cast alloys < 500 N/mm?2 EN-MCMgAI9Zn1 MC2A, MD1A
5 Synthetics
AR {LERRE FEWLWEID<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
J2771k Graphite C 8000
RIOTRT % Tungsten-copper alloys W-Cu 80/20
wmaE Composite materials Hylite, Alucobond
FRUE Titanium alloys
MmFa> Pure titanium < 450 N/mm? Til PLFR
N N <900 N/mm?2 TiAl6V4 A4Ti-6Al-4V
FEIa® Titanium alloys = 1250 N/mm? TAIAModSH2 TAIAMo4S2
LB, INLEE, AEE Nickel alloys, cobalt alloys and iron alloys
=TIl Pure nickel < 600 N/mm2 Ni 99,6 =TIl
— N eal < 1000 N/mm?2 Monel 400 EFJL400, \XTO1 B
it iaba Nickel-base alloys <1600 N/mm? Tnconel 718 EOmEIE
o N i < 1000 N/mm2 Udimet 605 Udimet 605
aNILEEESR Cobalt-base alloys 7600 W/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 [ ] [] [] [] [] [] [] [] [] [] []
H prradien auf Anfrage lieferbar 50 - 55 HAC Hardox 550 N—EFyZ X500 [] (] (] (] [] [] [] [ [ ] ] H
3| ssshiravalabiespaapounsle s High strength steels, hardened steels, hard castings 55 - 60 HRC Armox 600T SKD61,77— & Z600T ] ] ] ] [] [] ] [] [] [] [] .
4 60 - 63 HRC Ferro-Titanit SKD11 [m] ] [] [] [] [] [] [] [] [] [] 4
.5 63 - 66 HRC HSSE HSSE [m] 0 [] [] [] [] ] [] [] [] [] 5
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FRANKEN

/Haro-Cut

Loase

" SMRENTINTA—T R

Y=L

= SREEREAOTHR

= & THIMEDE VERET
REVIRCRVLRY Y
= EOBLVWIERNE
" 2BEOITERTE

= High performance tool
= Special geometry
for hard milling
= Very stable tool design
= Short flute length
= Tighter cutting diameter
tolerance
= 2 lengths available

9 dq
0 d3

N S
|\

9 dq
7

AJITFIEZIL - End Mills

N
H NI
N\

_ =
ENNNN]

d—7F>7% - Coating
TIVIr—23> - #HHIM (P298BER) Applications — material (see page 298) P 3151 1121
= IR TORBE G- HHRROHH| = For all high-strength materials K 1142

M = Hard machining of up to 66 HRC HI 1113  14-15

= HRC66 X TOREETDIMTIC

= HSCEEME EIFINTIC

= Suitable for HSC finishing

O>% - Long design

Etad—+—
with bevelled edge

0 d lo I3 ] 0d3 g 0 do I KB Z
e8 h5 L] I
2 3 10 57 19 20 6 21 0,04 4
3 4 14 57 2,8 20 6 21 0,05 4
4 9 16 57 3.7 20 6 21 0,06 4
5 6 18 57 4,6 20 6 21 0,07 4
6 7 20 57 513 = 6 21 0,08 4
8 9 26 63 74 - 8 27 0,1 4
10 11 31 7?2 9,2 = 10 32 0,12 4
12 13 37 83 1 - 12 38 0,14 4
16 17 43 92 15 = 16 44 0,18 4
20 21 53 104 19 - 20 54 0,22 4

T

3813L.003
3813L.005

3813L.008
3813L.012

3813L.020

O=)LRIT 7/ X)LICDWTlE
P432-434% ZELTE T,

Cold-air nozzle and accessories
see chapter Info, pages 432 -434

M2 44 - Cutting Conditions FRANKEN

RITIFIVRIINBZATH -OVY
End mills type H — long design

/Haro-Cut

Lose

WHEREY T, - Valid for
3813L

= £ £
= i i 1
i & & &
I
& J J J
_ 0 d; ‘ 0 dq ‘ S 0d4 < ‘ 0 dq ‘ L
A © de de de
=04 3 =0,4x0d4 2 =0,2xd4 2= 0,02 x d4
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
M |
[
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 [} []
140 0,004 x d4 150 0,004 x d4 170 0,004 x d4 220 0,005 x d4 [} []
140 0,004 x d4 150 0,004 x d4 170 0,004 x d4 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 [} [ ]
120 0,004 x d4 130 0,004 x d4 140 0,004 x d4 190 0,005 x d4 [} [ ]
100 0,003 x d4 110 0,003 x d4 120 0,003 x d4 160 0,004 x d4 [} [ ]
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
|
#F& % - Copper alloys
|
\ RT*> D LES - Magnesium alloys : : : : : :
— , 1 1 1 1 1 1 1
| teihe - Synthetics I
|
|
FFR2 % - Special materials
FX> 5% - Titanium alloys l
|
ZoTVE, ANLRE, KEMEES 2 - Nickel alloys, cobalt alloys and iron alloys
= 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 d 60 0,002 X d 60 0,002 X d 80 0,002 x dy 0 [
5 40 0,002 x d4 40 0,002 x d4 50 0,002 x d4 60 0,002 x d4 [} []

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

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

[HEro-Cut /[HEro-Cut
Loase Lose
FTYURS _ =,
= SMEE/NA/INTH—T VR = High performance tool N [Ok~]0] AVLI I/.h\)b RATH-IIR !\7D ~7 WHEREY G, - Valid for
w—)L = Special geometry H s s x End mills type H - extra long design
» SEESEREOYFR for hard milling oo | X ] 3815L
= B TAIMEDE VR = Very stable tool design - XYY [=]; .
VI EXrELRYY = Short flute length [/
s KDBLVWIERNE = Tighter cutting diameter ,
D EEOTERT tolerance A
= 2 lengths available 55°
ol KB x 45° x " n I
4——] 6 «© «©
I
5 & AN S -5° o
s sI (- s Z 5> 20 © . - -
S Y - - ] Chpppey Copppen
b Pl I Pk i
| -
: A © de de de
Iy
=04 3 =0,4x0d4 2 =0,2xd4 2= 0,02 x d4
~Ip
Ve f; Ve f; Ve f; Ve f; x 'Y 0
[m/min] [mm] [m/min] [mm] [m/min] [mm] [m/min] [mm] ¢
= AN TN K
= SN \ / =
J_zj s | L 135 0,005 X dy 145 0,005 x dy 155 0,005 x dy 210 0,006 X dy o [ o [
I3 €
Iy ¥ 110 0,004 x dy 120 0,004 x dy 140 0,005 x dy 180 0,005 X dy | [ o [
h
100 0,004 x dy 105 0,004 x dy 110 0,004 x dy 155 0,005 x dy o [ o [
d—7 % - Coating ALCR
FFUr—Sa> - REIA (P298B ) Applications — material (see page 298) P 3154 1121 80 0,003 x dy 90 0,003 x dy 100 0,003 x dy 135 0,004 x dy | [
5 IRTOEBRELT - HIRRDIFH!] = For all high-strength materials K 11-42
Mic = = Hard maghining 0% up to 66 HRC H D 1415 65 0,003 x dy 75 0,003 x dy 80 0,003 x dy 105 0,003 x dy o [
= HRC66 E TOREEIMOINT I = Suitable for HSC finishing AT~ L X - Stainless steel materials
= HSCRERfE E(FITIC i [
M[ 2. |
[
— . - 135 0,005 x dy 145 0,005 x dy 155 0,006 X dy 210 0,006 x d O ]
T AXNZ027% - Extra long design 3815L _—_ 135 0,005 Xy 145 0,005 Xy 155 0,006 xd 210 0,006 x dy 0 [ =
110 0,004 x dy 120 0,004 x dy 140 0,004 x dy 180 0,005 x dy ] ]
0 dy lo I3 Iy 0 d3 g 0do I KB VA MEd—+— 110 0,004 x d 120 0,004 x dq 140 0,004 x dq 180 0,005 x dy 0 []
8 h5 == F# with bevelled edge 100 0,004 x dy 105 0,004 x dy 110 0,004 X dy 155 0,005 X dy ] ]
100 0,004 x d 105 0,004 x d 110 0,004 x d 155 0,005 xd O u
" 3 4 15 70 2,8 30 6 34 0,05 4 80 0,003 X d} 90 0,003 X d: 100 0,003 x d} 135 0,004 X d: 0 [
N 4 5 20 70 37 30 6 34 0,06 4 3815L.004 65 0,003 x d 75 0,003 x d 80 0,003 X d 105 0,004 xd O u *3
\ 5 6 25 70 46 30 6 34 007 4 3 u Q
\6 6 7 33 70 55 - 6 34 0,08 4 3815L.006 7L =53 - Auminium alloys X
Q 8 9 43 80 7,4 - 8 44 0,1 4 E
Q 10 11 43 84 9,2 - 10 44 0,12 4 3815L.010 Q
t 12 13 51 97 11 - 12 52 0,14 4 t
16 17 66 115 15 - 16 67 0,18 4 3815L.016 |
20 21 79 130 19 - 20 80 0,22 4 — l
i & % - Copper alloys
i
| T x> LA - Magnesium alloys l l l l l l l l l
_ i | | | | | | | | | |
\ iAE - Synthetics 1
|
|
FFkA4 4 - Special materials
FR> 5% - Titanium alloys l
|
= 7IVE, JNLRE, SRETIFEE - Nickel alloys, cobalt alloys and iron alloys
= fEEZ# - Hard materials
i 70 0,002 X dy 80 0,003 X dy 100 0,003 X dy 135 0,003 x d O ]
TR 60 0,002 x dy 70 0,003 x dy 80 0,003 x d 105 0,003 x d O ]
3 50 0,002 x dy 60 0,002 x dy 65 0,002 x dy 90 0,003 x dy ] ]
. 40 0,002 X dy 50 0,002 X dy 50 0,002 X dy 65 0,002 x dy ] (]
5 30 0,002 X dy 35 0,002 X dy 40 0,002 X d 50 0,002 X dy ] ]

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

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



FRANKEN B E=rs 7JH1&# - Cutting Conditions FRANKEN
[HEro-Cut [HEro-Cut

-7 SRS N —_— N \ ~ "
" EERENNTF =R = High performance tool N Ok-10] AILT I/_l"‘}l’ FATH->3 F&"::}ZUD/ﬁ St ERBYE - Valid for
Ny n i H Ny ™ End mills type H - short and long design
Y —)L Special geometry ey = ! 1825A
= SREENEROTHHR for hard milling - A\\NE-. 1827A
= O TRHIMEDS R = Very stable tool design ENNNNT | E — S ) 1925A
= EOBLVWIERRE = Tighter cutting diameter % —a H=7
s EEOTEES T — ’ short design long design 1927A
u 3 |engths available A
50°
| J :
>
0
= KBx45° i w &
«© ©
IO} 4.
- o[ # e O A
R =
ls | e ER A
1
2 =0,05xd4 2 =0,05x dy 2 =0,05xd4
‘m—h’l Ve f; Ve f; Ve f; x o4 6
[m/min] [mm] [m/min] [mm] [m/min] [mm] ¢
S VR =
L | € | 210 0,005 X dy 210 0,005 x dy 170 0,004 x dy o [ o
I3
Is 190 0,004 x d 190 0,004 x dy 150 0,004 x dy | [ o
h
170 0,004 x dy 170 0,004 x dy 140 0,003 x dy o [ o
d—7 % - Coating TIALN TIALN
TV —ay - Wl (P298 B ) Applications — material (see page 298) P [ 3151 1.1-21 P 3151 1.1-21 150 0,003 x dy 150 0,003 xd; 120 0,003 xdy = =
= SR TOBIREZ - R DA = For all high-strength materials K 11-42 K 11-42 1 1 1
Mic = Hard machining of up o 66 HRC H D445 H 1445 30 0,003 x dy 30 0,003 x dy 00 0,003 x dy o [
" :Eg%}%é?ﬁ%?ﬁwmlc: ™ Suitable for HSC finishing AT VL X - Stainless steel materials
] = o .
= M2
4
-g—k-. 210 0,005 x d 210 0,005 x d 170 0,005xd O ]
DIN 6527 — >-5— |~ - Short design 180 0,004xd1 180 0,004xd} 140 0,004xd} ] ]
0 d Iy I3 1 0 d3 Iy 0 dp Ia KB Z Etad—+— 180 0,004 x dy 180 0,004 x dy 140 0,004 X dy ] u
h5 = = I with bevelled edge 160 0,004 x dy 160 0,004 x d 130 0,004 x dy O [
160 0,004 x d 160 0,004 xd 130 0,004 xd O u
2 002 3 3 50 19 14 6 14 0,04 4 130 0,003 x d] 130 0,003 X d} 100 0,003 X d: ] ]
*S’ 3 00 5 9 50 29 14 6 14 0,05 6 1825A.003 1925A.003 110 0,003 x d 110 0,003 xd 90 0,003 xd [ [] "S
4 002 8 12 54 3,8 18 6 18 0,06 6
L|) 5 0,02 9 16 54 4.8 18 6 18 0,07 6 1825A.005 1925A.005 7L =53 - Auminium alloys Q|
E 6 -002 10 16 54 5,8 - 6 18 0,08 6 E
Q 8 004 12 20 58 7,7 - 8 22 0,1 6 1825A.008 1925A.008 3
t 10 004 14 24 66 9,5 — 10 26 0,12 6 t
12 0,04 16 26 73 11,5 - 12 28 0,14 6 1825A.012 | 1925A.012 |
16 004 22 32 82 155 - 16 34 0,18 8 —
A&< - Copper alloys
DIN 6527 — 124 - Long design || 1827A | 1927A
0 dy ) I3 l 0 d3 I 9 dy Ia KB z tad—+—
h5 == [P with bevelled edge
2 002 5) 8 57 1,9 20 6 21 0,04 4
3 002 8 14 57 29 20 6 21 0,05 6 1827A.003 1927A.003
4 002 11 18 57 3,8 20 6 21 0,06 6 T DLEE - Magnesium alloys
5 002 13 19 57 48 20 6 21 007 6 1827A.005 1927A.005 1 1 1 1 1 1 [ [ [
6 02 13 20 5 58 - 6 21 008 6 S 1 1 1 1 1 N N E—
8 004 19 25 63 7,7 - 8 27 0,1 6 1827A.008 1927A.008 =
10 004 22 30 72 9,5 - 10 32 0,12 6
12 004 26 35 83 11,5 - 12 38 0,14 6 1827A.012 1927A.012
14 004 26 85 83 1135 - 14 38 0,16 6 ol Tt
16 004 32 40 92 155 - 16 44 0,18 8 1827A.016 1927A.016 LU alendls
18 004 32 40 92 17,5 - 18 44 0,2 8
20 0,04 38 50 104 19,5 - 20 54 0,22 8 1827A.020 1927A.020
FR> 5% - Titanium alloys
—v)LE, aNLE {25 < - Nickel alloys, cobalt alloys and iron alloys
|
= fEE# - Hard materials
i 155 0,004 x dy 155 0,004 x dy 120 0,003 x d O ]
TR R 130 0,003 x dy 130 0,003 x d 110 0,003 x dy O ]
3 110 0,003 x dy 110 0,003 X dy 90 0,002 x dy ] ]
. 100 0,002 X dy 100 0,002 X dy 70 0,002 X dy ] (]
5 80 0,002 x dy 80 0,002 X dy 60 0,001 x dy ] ]

306 W= 53 - very suitable v = HIHIEEE - Cutting speed 307
[FRANKEN| [ =B AT AE - suitable f, = FAdH7=DIED - Feed per tooth [FRANKEN|



FRANKEN

AJITFIEZIL - End Mills

M2 44 - Cutting Conditions FRANKEN

[HEro-Cut [HEro-Cut
FITYVRS _ SHA
= SRE/N1/8T+—< X = High performance tool e | ERREE | EEEE ATL7 TEIL A7 H Iaz!\ﬂj/a X EREY S - Valid for
V=)L = Special geometry . g '3 : -i End mills type H — extra long design
» SEENEROYTRt for hard milling comm | E : | 2 ] }gggﬁ
= B TRIMEDE R = Very stable tool design - oo | [1] . | = .
= KDLV ERNE = Tighter cutting diameter %
= 3BEOTERT tolerance ’
u 3 |engths available A
50° -
= 5
i :
I [+
KB x45° <
z ’ oo |7 Lot |
A ae
ag = 0,02 x dq 2 = 0,02 x dy
= Ve f Ve f ()
. [m/min] [mfn] [m/min] [min] 3( g 6
-5L§\\\§ (I Y
° \\\\&m | - e 240 0,005 x dy 150 0,005 x dy 8] n o
lp g
Is 220 0,005 x dy 130 0,004 x dy 0 u 0
It
200 0,004 x dy 120 0,004 x dy O u O
O—5r>% - Coating
TP —2ay - wWHIH (P298B ) Applications — material (see page 298) P 3151 1121 170 0,003 xdy 1o 0,003 xdy = "
= IRTOSRELR - HEIRR DY = For all high-strength materials K[ 1142
#ic = Hard machining of up to 66 HRC H 1.1-15 10 0,003 xdy % 0,003 x - -
= HRC66 E TOREEIMOINT I = Suitable for HSC finishing AT~ L X - Stainless steel materials
= HSCRERfE E(FITIC uHE
4
1828A | 1928A | st 00t i 00t . =
o 240 0,006 x d 150 0,005xd 0 (]
I OX>0O2% - Extra long design 210 0.004 x dy 130 000X d, 0 ]
0 d Iy I3 l1 0 ds 0 dy Ia KB z Etad—+— 210 0,004 x dy 130 0,004 x dy ] u
o s el B o i e —r
6 -002 18 25 62 58 6 26 0,08 6 150 0,003 ); d] 90 0,003 ; d: O []
g 8 004 24 30 68 7.7 8 32 0,1 6 1828A.008 1928A.008 130 0,003 x d 80 0,003 xd [ [] g
Q 10 004 30 g9 80 95 10 40 0,12 6 3 JI Q
\ 12 004 36 45 93 11,5 12 48 0,14 6 1828A.012 1928A.012 7L =53 - Auminium alloys X
E 14 004 42 50 99 185 14 54 0,16 6 E
Q 16 004 48 55 108 15,5 16 60 0,18 8 1828A.016 1928A.016 Q
t 18 -0 54 60 114 17,5 18 66 0,2 8 t
20 004 60 70 126 19,5 20 76 0,22 8 1828A.020 1928A.020
25 0,04 75 90 150 24,2 25 94 0,27 10 —
&4 - Copper alloys
TS LEE - Magnesium alloyls : : l : : :
| | | | | | |
a & - Synthetics
3t - Special materials
FR> 5% - Titanium alloys
—v)LE, aNLE {25 < - Nickel alloys, cobalt alloys and iron alloys
BWMENBE 7 T HEHEF DI U4+ Fvvo FHEER-OL v
RIA—IZDOWTIEEE DT T H A~ 2 TELTZ S0,
EvoChuck High-precision collet holders ER with high-precision concentricity = FE 2 ¢ - Hard materials
and high clamping forces are available i B 2 gggg;g] o gggg . g} = -
3 100 0,003 x dy 60 0,003 x dy 0 (]
90 0,002 xdy 60 0,002 dy 0 (]
5 80 0,002 xdy 50 0,002 x d, 0 [

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

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

EMUGE



FRANKEN EE e S T e e dae

M2 44 - Cutting Conditions FRANKEN

[HEro-Cut [HEro-Cut
L . —_— —_ T % ~ \‘s N —_— N " ~ "
u EAEN\1/STA—< X = High performance tool N Op=10| -7 .R”‘.’ TE )Ll’;‘l'fj H->3 H:A:U!:lzﬁ XHEREY T, - Valid for
Yy = Special geometry H §= x End mills with corner radius type H — short and long design 2812A
= SREENEROTHHR for hard milling - N\\NE-. X 2213A
= O TRHIMEDS R = Very stable tool design ENNNNT | E C . R 2816A
5 KOBLLWIERNE = Tighter cutting diameter % Sa—h oy
s EEOTEES T — ’ short design long design 2817A
= 2 lengths available A
50°
] :
>
0
. b T i
: R & & &
EXNN\EmEESE 4
od < od 2 od S
S L KL KN b
ls e ER A
h
2 =0,05xd4 2 =0,05x dy 2 =0,05xd4
<——|~ & v, f v, f v, f Iy
(o 2 (o z C z
[m/min] [mm] [m/min] [mm] [m/min] [mm] 3‘1 “ 6
st /(I 8
s; - s
P L | € | 210 0,005 X dy 210 0,005 x dy 170 0,004 x dy o [ o
I3
Is 190 0,004 x dy 190 0,004 x dy 150 0,004 x dy | [ o
h
170 0,004 x dy 170 0,004 x dy 140 0,003 x dy o [ o
d—7 % - Coating TIALN TIALN
TV —ay - Wl (P298 B ) Applications — material (see page 298) P [ 3151 1.1-21 P 3151 1.1-21 150 0,003 x dy 150 0,003 xd; 120 0,003 xdy = =
= IRTOBREL - RO HH = For all high-strength materials K 11-42 K 11-42
Mic = Hard machining of up o 66 HRC H D445 H 1445 130 0,003 x dy 130 0,003 x dy 100 0,003 x dy o [
= HRC66 X TORBEEMONMTIC = Suitable for HSC finishing AT~ L X - Stainless steel materials
= HSCERRE EFMIIC nEE
4
->g—k- 210 0,005 x d 210 0,005 x d 170 0,005xd O ]
6527 - >3 Short design 180 0,004 dl 180 0,004 x d} 140 0,004 x d} ] ]
9 dq r Iy I3 i 9 ds Iy 0 dy In VA d—F—RiFEF 180 0,004 x d; 180 0,004 X dy 740 0,004 x dy O (]
h5 = with corner radius 160 0,004 x d 160 0,004 x d 130 0,004 x dy O [
160 0,004 x d 160 0,004 xd 130 0,004 xd O u
3 002 0,3 5 9 50 2,9 14 6 14 6 130 0,003 x d] 130 0,003 x d} 100 0,003 x d: ] u
R 4 002 0,3 8 12 54 3,8 18 6 18 6 2813A.004 2812A.004 110 0,003 xd 110 0,003 xd 90 0,003 xd [ [] R
N N
Q 5 -002 0,5 9 16 54 4.8 18 6 18 6 3 JI Q
\ 6 -002 0,5 10 16 54 58 - 6 18 6 2813A.006 2812A.006 ZJL =55 - Aluminium alloys )
E 8 -004 0,5 12 20 58 7,7 - 8 22 6 E
Q 10 004 0,5 14 24 66 9,5 - 10 26 6 2813A.010 2812A.010 Q
t 12 004 1 16 26 73 115 - 12 28 6 t
16 -004 22 82 155 8 2813A.016 2812A.016
AEZ -C Il
DIN 6527 D> RS || 2817A | 2816A ——
0 dy O—F—RfFE
h5 -l [}jﬁ&] with corner radius
3 00 0,3 8 14 57 29 20 6 21 6
4 002 0,3 11 18 57 3,8 20 6 21 6 2817A.004
5 -002 0,5 13 19 57 4,8 20 6 21 6
6 -002 0,5 13 20 57 58 - 6 21 6 2817A.006 d RTF*SDLES - Magnesium alloys
8 -004 0,5 19 25 63 7,7 = 8 27 6 [ [ [ [ [ [ [ [ [
10 00 05 22 3 72 95 - 10 3 6 2817010 | 2816A.010 S 1 1 1 1 1 N N E—
12 004 1 26 85 83 11,5 = 12 38 6 = =
16 -004 1 32 40 92 15,5 - 16 44 8 2817A.016 2816A.016
BEOBVWI—F—RICOVTHDIFHIIGLET
Other corner radii available on request 3] - Special materials
FR> 5% - Titanium alloys
—wVE, JONILE {25 < - Nickel alloys, cobalt alloys and iron alloys
|
= fEE# - Hard materials
1 155 0,004 x dy 155 0,004 x dy 120 0,003 x d O ]
TR R 130 0,003 x dy 130 0,003 x d 110 0,003 x dy O ]
3 110 0,003 x dy 110 0,003 X dy 90 0,002 x dy ] ]
. 100 0,002 X dy 100 0,002 X dy 70 0,002 X dy ] (]
5 80 0,002 x dy 80 0,002 X dy 60 0,001 x dy 5] ]

310 W= 53 - very suitable v = HIHIEEE - Cutting speed 311
[FRANKEN| [ =B AT AE - suitable f, = FAdH7=DIED - Feed per tooth [FRANKEN|



FRANKEN EEEEEI T ¥4 - Cutting Conditions FRANKEN

[HEro-Cut [HEro-Cut
= SMBENT/NTH—< XY —JL = High performance tool omm ErEE AR=ILIVRI)L @‘I’j H-IVX I~7~/E|—H'>J:UIOZ r>Oxyy RIS, Valid for
" R—Hyk = Centre cutting H | = Ball nose end mills type H — extra short and extra long design

\]
" Ry OB LOBRIMET YA = Design without neck e — S A
BEX . i S\N\\E=
EEODTEES 2 lengths available : © =T AT
? Roughing Finishing
(]
30°
Y :
ae
¢- ‘ :
N
X ‘ ¢d1 ‘ 0d1 g‘
I
B j )
L \
l2
Iy Ve iiz A ap Ve f; Iy
[m/min] [mm] [mm] [mm] [m/min] [mm] 3‘: “ 6
AN
I
lg - g
[
180 0,011 xdq 02xd 0,075 x dy 240 0,008 x dq | [ o
d—7F>7% - Coating TIALN TIALN
T —ay - HEIH (P298BHR) Applications — material (see page 298) P 3151 |PITT 3454 150 0.010xd; 0.2xd 0,075 x & 200 0,007 xd S B
= SREREIC = For hardened materials K 11-42 K 11-42 1 ) ! 1
=t EIFINT CHSCRER M £ IF I T IS & = Suitable for finishing and HSC finishing H P1355 H 14415 30 0,008 x ¢y 0,2xdy 0,075 x dy 60 0,006 x d4 m ] o
AT LR - Stainless steel materials
M2
4
ZETEDS K - 1877A _ 240 0,014 x dy 02xd; 0,075 X dy 320 0,010 X dq O ] O
Sg—k- 240 0,014 xd 02xd 0,075 xd 320 0,010xd E] ] ]
LA 3 Extra short design 210 0,011 xd} 0,2xd1 0,075xd} 280 0,008xd: =] ] ]
0 dy r lo l4 g 0 dp VA 210 0,017 x dy 0,2X 04 0,075 x dy 280 0,008 x dy 0 [] 0
+0,01 0,005 h5 % 180 0,011 x 02xd; 0,075 Xy 240 0,008 X dq ] ]
180 0,011 xd 02xd 0,075 xd 240 0,008 x d
1 0,5 4 40 12 4 2 150 0,008 ; d} 0,2 ; d: 0,075 ; d: 180 0,006 ; d] g :
R 1 0,5 4 50 13 6 2 1877A.00106 130 0,008 xd 0,2xd 0,075 xd 160 0,006 x d E] ] R
e) 15 0,75 4 40 12 4 2 3 u @
\ 15 0,75 4 50 13 6 2 1877A.001506 7L =53 - Auminium alloys \
E 2 1 4 50 14 6 2 E
3 3 15 5 50 14 6 2 1877A.003 N
t 4 2 8 54 17 6 2 t
5 2,5 9 54 17 6 2 1877A.005
6 3 10 54 - 6 2 % Coveral
7 3,5 11 58 21 8 2 1877A.007 A& opper alloys ‘
8 4 12 58 - 8 2 \
10 5 14 66 — 10 2 1877A.010
12 6 16 73 - 12 2
14 7 18 75 — 14 2 1877A.014
16 8 22 82 - 16 2
18 9 24 84 - 18 2 1877A.018
20 10 26 92 - 20 2 RTF*S D LES - Magnesium alloys : : : : ‘ ‘ ‘ ‘
T -ZRSMO>% - Extra long design I 1879A SRR Sitos : [ 1 1 [N S N
0 0y r Iy I I 0y Z }
=0,01 +0,005 h5 B3k \
2 T 4 60 22 6 2 e |
3 15 5 60 22 6 2 1879A.003 LU alendls
4 2 8 75 38 6 2
5 2,5 9 75 38 6 2 1879A.005
6 3 10 100 - 6 2 & (
7 3,5 11 100 63 8 2 1879A.007 FH¥ 5k - Titanium alloys
8 4 12 100 - 8 2
10 5 14 100 — 10 2 1879A.010
12 6 16 100 - 12 2 ZoTVE, ANLRE, KEMZEES 2 - Nickel alloys, cobalt alloys and iron alloys
14 7 18 120 - 14 2 1879A.014
16 8 22 150 - 16 2
18 9 24 150 - 18 2 1879A.018
20 10 26 150 — 20 2
= i 2 2 - Hard materials
1 110 0,008 Xty 0,1xd; 0,05 x dy 150 0,006 X dq O ]
T 100 0,007 x ty 0,7 xd; 0,05xd; 130 0,005 X dy O ]
3 120 0,005 X dy =] (]
. 100 0,004 x dy O (]
5 80 0,003 X dq =] ]

312 W= 53 - very suitable v = HIHIEEE - Cutting speed 313
[FRANKEN| [ =B AT AE - suitable f, = T &HT=DED - Feed per tooth [FRANKEN|



FRANKEN ERESTEATITEENT ]2 - Cutting Conditions FRANKEN

AErao-Cut Ero-Cut
" SRR\ /NTA—< A Y—)L = High performance tool amm E-_%E R }LI/F:'}L AALTH -3 . ~ SRS, - Valid for
" R—Hyk = Centre cutting H Smm I Ball nose end mills type H — short design o008
= SFEERANE = High-precision radius SN |3 =3 x dy
s hAREDEBES YT = Highly precise straight shank A\N\N\E= ] N . )
= i K16xd FTDERRED YT with tolerance h4 4 RFJJE]I EI;&{_:UhZJDI {iFJ.:_b':‘JJDI
Ro u 6 cylindrical neck lengths 3Xd1 oughing re-finishing inishing

up to 16 x dy available

ap=0,1xdq
ap=0,05xdy
(S

7 ae de
1-3° L < ]
i . . G- :
: : : S W :
" —e| || I
lo ©
I3
I a2 =0,2xdq 2 =0,1xd4
Ve f; Ve fz Ve f; ‘ ' 6
eJ [m/min] [mm] [m/min] [mm] [m/min] [mm] ¢
E o s B
< e } -
Ip = S 260 0,013 x dy 320 0,015 x dy 360 0,013 x dy O [ o [
I3
ls 240 0,012xdq 280 0,014 x dy 320 0,012 x d; O m o m
h
220 0,011 xdy 240 0,013 x dy 280 0,011 x dy O [ o
d—7 % - Coating TIALN
TV —ay - Wl (P298 B ) Applications — material (see page 298) P 3151 1121 200 0010xd 220 0012xd 240 0010x ¢4 = " o
" SEEMMTRICHLBIRSINIERA = Special TIALN-coating for machining K 11-42
TIALN A — 74 > 5% 52 hardened materials N 180 0,009 x dy 200 0,010x dy 220 0,009 x dy O [ o
= UEQBHBFYETIDIMTIC = For milling of cylindrical cavities 25> L X - Stainless steel materials
= HSCERME L P TIC&E = Suitable for HSC finishing nEE
4
= - 260 0,011 xdy 320 0,013 xd 360 0,010x d; O [ O
Ig=3xdy->3— I+ - Short design 3860A _ 260 0,011 xdy 320 0,013 xdy 360 0,010 x dy O [] O
240 0,011 xdy 280 0,013 xdy 320 0,010x d; O (] 0
0 dy r lo I3 l4 0 d3 g 0 dy a B Z 240 0,017 x dy 280 0,013 xd; 320 0,010 x dy ] [] O
0014  -0,007 h4 % 220 0,010 x d; 240 0,011 xdy 270 0,008 x d; O u
220 0,010 x d; 240 0,011 xdy 270 0,008 x d; 0 u
0,4 0,2 0,3 1,2 o7 0,35 8 6 23° 20° 2 200 0,008 xd 220 0,009xd 240 0,007 xd O (]
K 05 025 04 15 57 045 8,5 6 25 185 2 3860A.0005 180 0,008 xdy 200 0,009 X, 220 0,007 x @ S N
Q 0,6 0,3 0,5 1,8 57 0,55 8,5 6 23° 18,5° 2 3 ]Ik Q
\ 0,8 0,4 0,5 2,4 57 0,75 9 6 22,5° 17° 2 3860A.0008 7L =53 - Auminium alloys \
E 1 0,5 1 3 57 0,95 9,5 6 22° 1155 2 E
Q 1,2 0,6 1 3,6 57 1,15 10 6 21,5° 14° 2 3860A.0012 Q
t 1,5 0,75 1,25 4,5 57 1,4 10,5 6 21,5° 12,5° 2 t
2 1 1,5 6 57 1,9 11,5 6 21° 10,5° 2 3860A.002
3 1,5 2 9 57 2,9 14,5 6 16,5° 6,5° 2 FEE G m
4 2 25 12 57 3,9 16 6 15,5° 4e 2 3860A.004 S LU A0 I
5 2,5 3 15 57 4,9 18 6 11° 2° 2 \
6 3 35 20 57 59 - 6 - - 2 3860A.006
RT* > LEE - Magnesium alloys l l l ‘ ‘ ‘ ‘
| | | | \ \ \ \
(=} 5 - Synthetics ‘
\
|
- Special materials
FR> 5% - Titanium alloys
ZoTVE, ANLRE, KEMZEES 2 - Nickel alloys, cobalt alloys and iron alloys
= i 2 2 - Hard materials
1 160 0,008 X dy 200 0,009 X dp 220 0,009 x d; O (]
T 120 0,007 x ty 180 0,008 X dy 200 0,008 x d; O (]
3 160 0,008 X dy 180 0,008 x d; O (]
5 140 0,007 X dy 160 0,007 x dy 0 (]
5 120 0,006 x dy 140 0,006 x d; O ]

314 W= 53 - very suitable v = HIHIEEE - Cutting speed 315
[FRANKEN| [ =B AT AE - suitable f, = T &HT=DED - Feed per tooth [FRANKEN|



FRANKEN EEEEEI T ¥4 - Cutting Conditions FRANKEN
[HEro-Cut [HEro-Cut

R=IIVRINZATH -OYT

" SMRENA/INTA—~ >R —)L = High performance tool amm _ ' SRS, - Valid for
S —Avk = Centre cutting H SN %Erl Ball nose end mills type H — long design 3;‘:1A
" EREERAE = High-precision radius P : l3=5X ty
s hAREDEBES YT = Highly precise straight shank AN\N\E. = ’ “
" RK16xd, FTORBED R YD with tolerance h4 V R)ani“:rlli EPPEfrngh?E T “+ #;gﬂul
RT = 6 cylindrical neck lengths BX d1 ghing g g
up to 16 x dy available
30° NANEE. _
— k=1
g f
=} = 3
1} 1}
& &

0 oy 0 oy
-~ &
s —
=
&
0d3
= j—
ﬁ &
L f— 0 ds
a,,
T
0dp 0 d2
\
QN
®3y
-
1
W
o
o _
| =2
o =
nN
> &
2
2
)
=)
& _
| =
o =2
- &
2
p
=
=
=Y
=
a,=0,02xd;
=
=
O O
[ ] [ ]
O O [
[ ] [ ]

Ve f Ve f; Ve f; )
[m/min] [m/min] [m/min] x ¢ 0
240 0,013 xdy 300 0,015 x dy 340 0,013 xdy
220 0,012 x dy 260 0,014 xd; 340 0,012 x d;
[
200 0,011 xdy 220 0,013 x dy 260 0,011 xdy O [ 0
d—7F>7% - Coating TIALN
T —2ay - WHIH (P298B ) Applications — material (see page 298) P 3151 1.1-21 180 0010 xdy 200 0.012x dy 220 0010 xdy = " =
= SRR TARICH LRI NIASRIA = Special TIALN-coating for machining K 1142
TIALNT — 57 S 5% 50 hardened materials N 160 0,009 x dy 180 0,010 x dy 200 0,009 x dy O [ 0
" VEQHZFrETOMIIC = For milling of cylindrical cavities RT LR - Stainless steel materials
= HSCERME L P TIC&E = Suitable for HSC finishing nEE
4
| . - 3861A _ 240 0,011 x d; 300 0,013 xd; 340 0,010 xdy O (] O
- - . 240 0,011 xd 300 0,013 xd 340 0,010xd 0 (] 0
3=5x0 =p Long design 220 0,011 :d} 260 0,013;(1} 300 0,010§d: 0 (] 0
0 dy r lo I3 l4 0 d3 g 0 dy a B VA 220 0,017 x dy 260 0,013 xd; 300 0,010 x dy 0 [] 0
0014  -0,007 h4 I 200 0,010xd 220 0,011 xd 250 0,008 xd 0 [
o o e B = O T 5 e % [ > ] 200 0070 X, 220 0,077 x4, 250 0.008 x4, 0 (]
I : : L : 180 0,008 xd 200 0,009 xd 220 0,007 xd O (]
K 05 025 04 25 57 045 9,5 6 25 17° 2 3861A.0005 160 0,008 xdy 180 0,009 X, 200 0,007 x @ S N
Q 0,6 0,3 0,5 3 57 0,55 9,5 6 235 16,5° 2 Q
\ 0,8 0,4 0,5 4 57 0,75 10,5 6 22,5° 14,5° 2 3861A.0008 7L =53 - Auminium alloys X
E 1 0,5 1 5 57 0,95 11,5 6 22° 13° 2 E
Q 1,2 0,6 1 6 57 1,15 12 6 22,5° 12° 2 3861A.0012 Q
t 1,5 0,75 1,25 7,5 57 1,4 1135 6 21,5° 10° 2 t
2 1 1,5 10 57 1,9 14 6 28° 9° 2 3861A.002
3 1,5 2 15 57 2,9 20,5 6 16° 5 2 FEE G m
4 2 2,5 20 63 39 24 6 15,5° 3° 2 3861A.004 S opper alloys :
5 2,5 3 25 72 4,9 b 6 4° 1,5° 2 I
6 3 35 30 72 59 - 6 - - 2 3861A.006
RT* > LEE - Magnesium alloys l l l l l l l
| | | | | | | |
a & - Synthetics l
i
|
3t - Special materials
FR> 5% - Titanium alloys
ZoTVE, ANLRE, KEMZEES 2 - Nickel alloys, cobalt alloys and iron alloys
HRC66 X THEBEEMOHSCEERT EIFIMTIC CBN Micro and mini ball nose and torus end mills : E:EEHM(-) Hard materials — - — - — . .
REACBNYIZ7O0LVRI)L 2 —XIZDLWT for HSC finishing in hardened materials up to 66 HRC H 170 0.007 x d} 160 0.008 X d} 180 0.008 X d] O ]
ik . —EL ¢ |y i i 3 140 0,008 xd 160 0,008 xd 0 (]
(i s dyk ks ¥ ul L fere ] AN are available in our web shop _ 1% D 160 b = C
5 110 0,006 x dy 130 0,006 x dy 0 (]

316 W= 53 - very suitable v = HIHIEEE - Cutting speed 317
[FRANKEN| [ =B AT AE - suitable f, = T &HT=DED - Feed per tooth [FRANKEN|



FRANKEN EEEEEI T ¥4 - Cutting Conditions FRANKEN
[HEro-Cut [HEro-Cut

= SRR\ T =T XY—)L = High performance tool S /'J'\—)LIJF:)L.&”(j H - IOZI\?I?I/ﬁ X EREL R - Valid for
" R—Hyk = Centre cutting H - Ball nose end mills type H — extra long design
\]
» SRR E = High-precision radius - a&: I3=8xd4 I3=10xd4 ggggﬁ
B hARNEDERES YT = Highly precise straight shank A\N\N\E. ) i X )
= BA16xd; ECORBEDRY Y with tolerance h4 2 FREELFIT tELIFMT Rt LIFIT LT
Ex = 6 cylindrical neck lengths ? 8X d1 Pre-finishing Finishing Pre-finishing Finishing
up to 16 x dy available ‘
30° ANEE. _ =
= 5
8 S
O 1oxdy g : 2 :
ANEE. < <&
= de dg
4 1-3° & = =
Jad S S
. . g * = oo LN o oa - S
AS
l2
[ 2, =0,1xdy ae = 0,05 x dy
I
Ve f; Ve f; Ve f; Ve f ()
; [m/min] [mm] [m/min] [mm] [m/min] [mm] [m/min] [mm] x “ 0
[<=%
ST Tt ; - ] =
°‘7 = i e 240 0,013 xdq 280 0,013 xdq 240 0,013 xd; 280 0,013 xdy | [ o [
lp s
I3 220 0,012xdq 260 0,012 x dy 220 0,012 x dy 260 0,012 x dy | n o =
lg
Iy 200 0,011 xdq 240 0,011 xdq 200 0,011 xdq 240 0,011 xdy | [ o
J—7 % - Coating TIALN TIALN 180 0,010 xdy 210 0,010 xdy 180 0,010 dy 210 0,010 x dy O n O
TIVr =AY - i (P298B ) Applications — material (see page 298) PUBASA 1121 |P BT 1121
. %E@gﬁﬁﬂﬂﬂlﬁﬁ ‘:%_—r L< F?E;%G*LTC%BU@ n Special TIALN-Coating for maChining K _ K _ 160 0,009 x d4 190 0,009 x d4 160 0,009 x dy 190 0,009 x d4 O u [m]
TIALNT — 7 > 7% hardened materials » H 1115 H '@ 11-15 ZF~ L X - Stainless steel materials
B YVEDHZFYET DIMIIC = For milling of cylindrical cavities : I
= HSCERMA EIFIMTICEE = Suitable for HSC finishing M[2 ll
240 0,011 xdy 280 0,010 x dy 240 0,011 x dy 280 0,010 x dy O ] O
240 0,011 xd 280 0,010 x dy 240 0,011 xdy 280 0,010 x dy O ] ]
= = SO4 . i 220 0,011 xd 260 0,010 xd 220 0,011 xd 260 0,010xd ] ] ]
I3 =8 x dy TYALZ027 - Exira long design 220 0,011 xd: 260 0,010xd} 220 0,011 xd} 260 0,010xd1 ] (] ]
0 d r lo I3 4 0d3 g gdy a B VA 200 0,010 x dy 240 0,008 x d 200 0,010 x dy 240 0,008 x dy O [
0014 -0,007 ha (%] 200 0,010 x dy 240 0,008 Xty 200 0,010xdy 240 0,008 X dy O u
’ ’ 180 0,008 X dy 210 0,007 x dy 180 0,008 X d 210 0,007 x dy O u
*S’ 04 0,2 0,3 3.2 57 0,35 9,5 6 25° 17° 2 160 0,008 x d 190 0,007 xd 160 0,008 x d 190 0,007 x d O u *3
Q 0,5 0,25 0,4 4 57 0,45 11 6 22,5° 14,5° 2 3862A.0005 x - No US Q
| 0,6 0,3 05 4,8 57 0,55 1 6 24,5° 14,5° 2 7L =5 % - Aluminium alloys )
E 0,8 0,4 0,5 6,4 57 0,75 13 6 22,5° 12° 2 3862A.0008 E
3 1 05 1 8 57 09 145 6 22 105 2 0
t 1,2 0,6 1 9,6 57 1,15 16 6 21,5° 9° 2 3862A.0012 t
1,5 0,75 1,25 12 57 1,4 18 6 21,5° 8° 2 |
2 1 1,5 16 57 1,9 20 6 28° 6,5° 2 3862A.002 HEE G i 1
3 15 2 24 68 2,9 30 6 15° 3,5° 2 TS - LOper 2708
4 2 2,5 32 80 3,9 42 6 6,5° 2° 2 3862A.004
5 2,5 8 40 80 49 43 6 11° 1,5° 2
6 3 3,5 48 86 59 - 6 - - 2 3862A.006
Extra long design |
0 ds r l2 I3 |1 0d Iy 0d; e 8 z \ RIS LEE - Magnesium alloys :
0,014 -0,007 h4 B3k | [ [ [ [ [ [ [ [
04 02 03 4 57 03 106 6  24°  165° 2 | S —— 1 1 1 1 1 1 L[ T
0,5 0,25 0,4 5 57 0,45 12 6 22,5° 13,5° 2 3863A.0005 R T
0,6 0,3 0,5 6 57 0,55 12,5 6 23,5° 13° 2 |
0,8 0,4 0,5 8 57 0,75 14,5 6 22,5° 11° 2 3863A.0008 [
1 0,5 1 10 57 0,95 16,5 6 22° 9,5° 2 S Snecial mateTal [
1,2 0,6 1 12 57 115 185 6 21° 8° 2 3863A.0012 ecie’ materla’s
1,5 0,75 1,25 115 57 1,4 20 6 25,5° 7° 2
2 1 1,5 20 63 1,9 24 6 28° 5,5° 2 3863A.002
3 1,5 2 30 72 29 85 6 18° & 2 1 5 (
4 2 2,5 40 80 3.9 44 6 15,5° 2° 2 3863A.004 FH¥ 5k - Titanium alloys
5 2,5 3 50 100 4,9 28 6 11° 1° 2 Il
6 3 3,5 60 100 59 - 6 - - 2 |

ZoTVE, ANLRE, KEMEES 2 - Nickel alloys, cobalt alloys and iron alloys

= fEE# - Hard materials
i 140 0,008 X dy 180 0,009 x ty 140 0,008 X dy 180 0,009 X dp O ]
TR 120 0,007 x dy 160 0,008 X ty 120 0,007 x dy 160 0,008 X dy O ]
3 110 0,008 Xty 140 0,008 x dy 110 0,008 x dy 140 0,008 X dy =] ]
. 100 0,007 Xty 120 0,007 x dy 100 0,007 x dy 120 0,007 X dy O (]
5 80 0,006 X dy 700 0,006 X d 80 0,006 X dy 100 0,006 X dy ] ]

318 W= 53 - very suitable v = HIHIEEE - Cutting speed 319
[FRANKEN| [ =B AT AE - suitable f, = T &HT=DED - Feed per tooth [FRANKEN|



FRANKEN

R—JLI>F=)L - Ball Nose End Mills

HHIZ& 14 - Cutting Conditions

FRANKEN

[HEro-Cut [HEro-Cut
= SMEENANTA—TRY—)L = High performance tool S Oke-10] /'J'\—)LI/F:)LIQ’fj H- IOZI\7|.:I/7 WS B - Valid for
" A—Hyk = Centre cutting H m= . '3 Ball nose end mills type H — extra long design
= BIEERAE = High-precision radius O ] ] l3=12xdq - I3=16x dq v
s hAREDEBES YD = Highly precise straight shank S\N\N\E. O . L s
= RAL6xd FTORBED R YT with tolerance h4 y 4 q;%f'nt':nj']gl &F‘n"smul

Ex = 6 cylindrical neck lengths ( 12xd, nisning inishing
up to 16 x dy available ‘
30° ANEEE =
o
S
L CT 3 2
ANEE. &
% i
1-3° & ]
é- :
S o o :
|—| I
&
g = 0,05 x dq
Ve f; Ve f; ¢
£ e S [m/min] [mm] [m/min] [mm] 3‘1 “ |
<
2 240 0,013 x dq 280 0,013 x d m] ] m] ]
I3
h 220 0,012xd; 260 0,012xd, O n o m
af 200 0,011 x dq 240 0,011 x dy = = o
St 7t . L&
= ] =
‘7 ! g ES 180 0,010x dy 210 0,010 x dy O u o
[
: | 160 0,009 x dy 190 0,009 x dy m [ o
4
I AT 2L R - Stainless steel materials
M2
J—F->% - Coating TIALN TIALN [
4.
T = - WHEIM (P298 R Applications — material (see page 298) P 31561 1121 [P 3151 11-21
- . ) - 240 0,011 xd 280 0,010 xd O u O
= BT AICEH L<BARSNIAERZ = Special TIALN-coating for machining K 11-42 K 1142 240 00T G, 380 GLETH = a 5
TIALNO —7« >0 %A hardened materials H 11-15 H 11-15 220 0,011 x dy 260 0,010 x dy ] ] ]
B YEBEQHZFvETADIMIIC = For milling of cylindrical cavities 220 0,017 xdy 260 0,010xdy O (] ]
= HSCREME EIF I TIC & = Suitable for HSC finishing o OoT0xd. i At - =
780 0,008 x d; 210 0,007 x dy 0 (]
*3 160 0,008 xd 190 0,007 xd 0 (] *3
% 77JL=8% - Aluminium alloys %
% I3=12xdy- T XAMZ0O>27 - Extra long design %
0,4 0,2 0,3 4.8 57 0,35 11,5 6 23,5° 14,5° FEE TG T
0,5 025 04 6 57 045 13 6 225° 12,5 3864A.0005 S LU A0
0,6 0,3 0,5 7,2 57 0,55 1185 6 24° 12°
0,8 0,4 0,5 9,6 57 0,75 16 6 23° 10° 3864A.0008
1 0,5 1 12 57 0,95 18,5 6 22° 8,5°
1,2 0,6 1 14,4 57 1,15 21 6 21° 7° 3864A.0012
1,5 0,75 1,25 18 63 1,4 24 6 21,5° 6°
2 1 1,5 24 66 1,9 28 6 28° 4,5° 3864A.002
3 1,5 2 36 80 29 42,5 6 14° 2,5° RTF*SDLES - Magnesium alloys
4 2 2,5 48 100 3,9 61 6 5,5° 1,5° 3864A.004 [ [ \ \ \ \
5 25 3 60 100 49 63 6 11° il o 1 1 \ \ \ \
6 3 3,5 72 110 59 — 6 — — 3864A.006 = =
.| 3865A
(0] d1 r |2 |3 |1 [0} d3 |4 [0] d2 a B Z - Special materials
0014  -0,007 h4 B2
1 0,5 1 16 57 0,95 20,5 6 30° 7,5° 2
2 1 1,5 32 80 1,9 37,5 6 21° 3,1° 2 3865A.002
FX> 5% - Titanium alloys
—wVE, JONILE {2 & < - Nickel alloys, cobalt alloys and iron alloys
= fEE# - Hard materials
1 140 0,008 x d; 180 0,009 x d; O u
T 120 0,007 x dy 160 0,008 x dy 0 (]
3 110 0,008 x d; 140 0,008 x d; 0 (]
. 700 0,007 x d; 120 0,007 x d; O (]
5 80 0,006 x d; 100 0,006 X dy O (]

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

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

EMUGE



FRANKEN EEEEE T JHIZ& 4 - Cutting Conditions FRANKEN

/Haro-Cut /Haro-Cut

= BIERE/\ /ST — >R —)L = High performance tool omm R=IVIVFSIL 2ATH - LIRS a—bELUYa—1 SIS Valid for
" A—Hyk = Centre cutting H . Ball nose end mills type H — extra short and short design
3 TN P . AN
= RiE(b SN FEILR = Optimised chisel edge g§= ls=1,5xdy - lg=3xdy ggggﬁ
» SFEERNE = High-precision radius BNV . N N
s hAREDERE vV D = Highly precise straight shank 7 R)I:LHE]'I EPP&P.?DI &FJ':'L?DI
ABEOTERS with tolerance h4 ( 1,5xd4 oughing re-finising inishing
= 4 lengths available ‘
30° ANEE. _
S <
> o)
' 3xd; s s 3
ANEE. < <
7 ae de
1-3° & 3 ]
S S (‘ -’ o
: - * o0 on ] W 2
N @ o
lo .g «
I3
k a2 =0,2xdq 2 =0,1xd4
Ve f Ve f; Ve f; [y
‘ﬁﬁ [m/min] [mm] [m/min] [mm] [m/min] [mm] 3‘: “ 6
s i, - \‘\ S
Yolel € o 260 0,013xdq 320 0,015 x dy 360 0,013 xdq | [ o [
I3
Is 240 0,012xd; 280 0,014 x dy 320 0,012 xdq | n m] =
i
220 0,011 xdq 240 0,013 x dy 280 0,011 xdy | [ o
d—7F>7% - Coating TIALN TIALN
FFV—Say - BN (P298BER) Applications — material (see page 298) P 8461 1121 |P[ 31564 11-21 200 0010 xdy 220 0.012x dy 240 0010 xdy S L
" SEEMMTRICHLBIRSINIERA = Special TIALN-coating for machining K 11-42 K 1142
TIALN O — 5 L5 %R hardened materials H 14415 H 1445 180 0,009 x dq 200 0,010 x dy 220 0,009 x dq | [ o
=Mt EIFMTHEKUHSCRRA EIFAN = Suitable for roughing, finishing 25~ X - Stainless steel materials
TIiCemiE and HSC finishing nEE
4
| 1 dy— TOARSS k.E hort desi 3826A _ 260 0,011 xdy 320 0,013 xd 360 0,010 X dq O ] O
= = <g—Fph- 260 0,017 xd 320 0,013 xd 360 0,010xd E] ] ]
3 ,9 X dy Ebd xtra short design 240 0,011 xd} 280 0,013xd} 320 0,010xd: =] ] ]
0 dy r lo I3 l4 0 d3 g 0 dy a B 240 0,017 x dy 280 0,013 xd; 320 0,010 x dy ] [] O
0014  -0,007 h4 220 0,010xdy 240 0,017 xdy 270 0,008 x d; O u
220 0,010xd 240 0,017 xd 270 0,008 x d O u
0,5 0,25 0,5 0,75 54 0,45 16,4 6 10° 10° 200 0,008 x d: 220 0,009 x d: 240 0,007 x d] ] u
*S’ 1 0,5 1 1,5 54 0,95 15,8 6 10° 9,5° 3826A.001 180 0,008 xd 200 0,009 x d 220 0,007 xd [ [] g
Q 1,5 0,75 1,5 2,25 54 1,4 15,3 6 10° 9° 3 ]Ik Q
\ 2 1 2 3 54 1,8 14,9 6 10° 8° 3826A.002 7L =53 - Auminium alloys \
Iy 3 15 3 45 54 28 135 6 100 70 Iy
C N
\ X
A& % - Copper alloys
05 T 2 6 2 \
1 0,5 2 4 57 0,95 18,3 6 10° 8,5° 2 3827A.001
1,5 0,75 2,5 4,5 57 1,4 17,5 6 10° 8,5° 2
2 1 3 8 57 1,8 19,9 6 10° 6,5° 2 3827A.002
3 1,5 39 10 57 2,8 19 6 10° 55" 2
4 2 4 12 57 3,8 18,2 6 10° 3,5° 2 3827A.004
5 2,5 5 15 57 4,7 18,6 6 10° 2° 2 RTF*S D LES - Magnesium alloys
6 3 6 20 57 5,6 - 6 - - 2 3827A.006 [ [ [ [ \ \ \ \
8 4 7% 68 76 - 8 - - 2 S 1 1 1 1 SN N S—
10 5 8 30 72 9,6 - 10 - - 2 3827A.010 =R \
12 6 10 36 83 11,5 - 12 - - 2 \
\
\
- Special materials
FX> 5% - Titanium alloys
ZoTVE, ANLRE, KEMZEES 2 - Nickel alloys, cobalt alloys and iron alloys
= i 2 2 - Hard materials
1 160 0,008 x d; 200 0,009 X dp 220 0,009 X dq O ]
T 120 0,007 x dy 180 0,008 X dy 200 0,008 X dy O ]
3 160 0,008 x dy 180 0,008 X dq =] ]
5 140 0,007 x dy 760 0,007 x dy O (]
5 120 0,006 X dy 140 0,006 X dq O (]

322 W= 53 - very suitable v = HIHIEEE - Cutting speed 323
[FRANKEN| [ =B AT AE - suitable f, = T &HT=DED - Feed per tooth [FRANKEN|
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FRANKEN EREETS =S

/Haro-Cut

" SHRENT/NTH—<>RY—)L = High performance tool P
CRZeEba N = Centre cutting H §=
= RE{ESNTFEILASR = Optimised chisel edge P —
" SEERAE = High-precision radius AN\N\E.
B hMAREDEHEES YD = Highly precise straight shank 7
s AEEODTERT with tolerance h4 5xd 1
= 4 lengths available
30° SNNEE
7 1-3°
! : G-
: : > e
< o
lo :
I3
i

=i
ST T 5
s \‘\ S

Yl 2 ot
I3
ly
i

d—7F>7% - Coating

TV —3> - #HHIM (P298BER) Applications — material (see page 298) P 3151 1121

= SEEHMTAICH LRI = Special TIALN-coating for machining K 1142
TIALNTI— 7 > %48 hardened materials H 11-15

= EMIEEFINISLPHSCREE EIFM

TICRE

= Suitable for roughing, finishing
and HSC finishing

I3=5xdy - 0% - Long design

3828A

0 dq r lo I3 l4 0d3 4 9 dy a B Z
-0,014 -0,007 h4 F#
0,5 0,25 1 2,5 57 0,45 18,2 6 10° 9° 2
1 0,5 2 5 57 0,95 19,3 6 10° 8° 2
1,5 0,75 29 ) 57 14 20,5 6 10° 6,5° 2
2 1 3 10 63 18 219 6 10° 5,5° 2
3 15 3 15 63 2,8 24 6 10° 4° 2
4 2 4 20 63 38 26,2 6 10° 2,5° 2
5 2,5 5 25 66 47 28,6 6 10° 1,5° 2
6 3 6 30 68 5,6 - 6 - - 2
8 4 7 40 78 7,6 = 8 = = 2
10 5 8 50 92 9,6 - 10 - - 2
12 6 10 60 106 11,5 = 12 = = 2

3828A.001
3828A.002

3828A.004

3828A.006
3828A.010

HHIZ& 14 - Cutting Conditions

FRANKEN

/Haro-Cut
Ball nose end mills type H — long design AR
3828A
I3=5xd,
FnLT Rt EFmT fEEFmT
Roughing Pre-finishing Finishing
= k=)
> >
S S 3
It It
& &
ae de
& & 51
>
- - S
K KL LH
&
a2 =0,2xdq 2 =0,2x0d4
Ve f; Ve fz Ve f; ‘ ' 6
[m/min] [mm] [m/min] [mm] [m/min] [mm] ¢
240 0,013 x dy 300 0,015 x dy 340 0,013 x d4 O | [m] |
220 0,012 x dy 260 0,014 x dy 340 0,012 x dy [} | | m] | |
200 0,011 x dy 220 0,013 x dy 260 0,011 x dy O | [m]
180 0,010 x dy 200 0,012 x dy 220 0,010 x d4 [} | | m]
160 0,009 x dy 180 0,010 x dy 200 0,009 x d4 O | | o
AT LR - Stainless steel materials
M2
4
240 0,011 x dy 300 0,013 x dy 340 0,010 x d4 [} [ ] [}
240 0,011 x dy 300 0,013 x dy 340 0,010 x d4 [} [] [}
220 0,011 x dy 260 0,013 x dy 300 0,010 x dy [} [] [}
220 0,011 x dy 260 0,013 x dy 300 0,010 x dy O [] ]
200 0,010 x d4 220 0,011 x dy 250 0,008 x d4 [} [ ]
200 0,010 x dy 220 0,011 x dy 250 0,008 x d4 [} [ ]
180 0,008 x dy 200 0,009 x d4 220 0,007 x d4 [} [ ]
160 0,008 x d 180 0,009 x d 200 0,007 x d [} []
77)L=5% - Aluminium alloys
A& % - Copper alloys
\
\
RT* > LEE - Magnesium alloys l l l
\ \ \ \
| | | | \ \ \ \
a & - Synthetics
\
\
|
- Special materials
FX> 5% - Titanium alloys
ZoTVE, ANLRE, KEMZEES 2 - Nickel alloys, cobalt alloys and iron alloys
= i 2 2 - Hard materials
A 140 0,008 x d4 180 0,009 x d4 200 0,009 x d4 [} [ ]
H . 110 0,007 x dy 160 0,008 x d4 180 0,008 x d4 [} []
.3 140 0,008 x d4 160 0,008 x d4 [} []
130 0,007 x dy 140 0,007 x d4 O []
9 110 0,006 x d4 130 0,006 x dq O []

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

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

/Haro-Cut

= SMERENTINT =RV =)L
= E—Hvhk
= RiE(b SN FEILR

= High performance tool
= Centre cutting H
= Optimised chisel edge

= Highly precise straight shank V

" SEERAE = High-precision radius
s hAREDERE vV D
s AEEODTERT with tolerance h4
= 4 lengths available
< o
lo 'g
I3
h
=
ST T 5
s \‘\ S
9 Ip f 5\
I3
ly
i

J—F+>7% - Coating

TV —3> - #HHIM (P298BER) Applications — material (see page 298) P 3151 1.1-21

= SEEHMTIAICH LRI = Special TIALN-coating for machining K 1142
TIALNO— 71 >0 4% hardened materials H 11-15

= R EIFINT AEEIFIIITE L UHSCERE

LFIFMIIC&E

= Suitable for pre-finishing, finishing
and HSC finishing

l3=8xdy- TY XS04 - Extra long design

3829A

0 dq r lo I3 l4 9d3 g 0 dy a B Z

0014 -0,007 ha 9%
0,5 0,25 1 4 57 0,45 19,7 6 10° 8° 2
1 0,5 2 8 60 0,95 22,3 6 10° 6,5° 2
1,5 0,75 2,5 12 63 1,4 25 6 10° 5,5° 2
2 1 3 16 66 18 27,9 6 10° 4,5° 2
3 15 Bi5) 24 72 28 3 6 10° 3 2
4 2 4 32 76 3,8 38,2 6 10° 2° 2
5 25 5 40 80 47 43,6 6 10° 1° 2
6 3 6 48 86 5,6 - 6 - - 2
8 4 7 64 102 7,6 - 8 - - 2

3829A.001
3829A.002

3829A.004
3829A.006

HHIZ& 14 - Cutting Conditions

FRANKEN

/Haro-Cut
. . oA -
Ball nose end mills type H — extra long design
3829A
I3=8xd,
Rt EiFmNT fEEFmT
Pre-finishing Finishing
S
>
0
o
= %
i
&
de
& k=)
>
- 2]
‘ 0 dy ‘ 0 di =)
I
<&
2. =0,1xd4
Ve f; Ve f; '
[m/min] [mm] [m/min] [mm] 3‘1 ¢ 6
240 0,013 x d4 280 0,013 x dy O | | o | |
220 0,012 x d4 260 0,012 x dy [} | | m] | |
200 0,011 x dy 240 0,011 x dy O | [m]
180 0,010 x d4 210 0,010 x dy [} | | m]
160 0,009 x d4 190 0,009 x dy O | | o
AT LR - Stainless steel materials
M2
4
240 0,011 x d4 280 0,010 x d4 [} [ ] [}
240 0,011 x d4 280 0,010 x d4 [} [] [}
220 0,011 x dy 260 0,010 x dy [} [] [}
220 0,011 x dy 260 0,010 x dy O [] ]
200 0,010 x d4 240 0,008 x d4 [} [ ]
200 0,010 x d4 240 0,008 x d4 [} [ ]
180 0,008 x d4 210 0,007 x dy [} [ ]
160 0,008 x d 190 0,007 x d [} []
77)L=5% - Aluminium alloys
A& % - Copper alloys
XTI D LEE - Magnesium alloyls : : ‘ ‘ ‘ ‘
| | | \ \ \ \
a & - Synthetics
- Special materials
FX> 5% - Titanium alloys
—wVE, JONILE {2 & < - Nickel alloys, cobalt alloys and iron alloys
= fEE# - Hard materials
A 140 0,008 x d4 180 0,009 x dy [} [ ]
H . 120 0,007 x d4 160 0,008 x dy [} []
.3 110 0,008 x d4 140 0,008 x d4 [} []
p 100 0,007 x d4 120 0,007 x d4 O []
& 80 0,006 x d4 100 0,006 x dy [} []

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

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

[HEro-Cut

= SYRE/NT/INTA—< XY —)L = High performance tool amm
"ty E—Hyk = Centre cutting H Smm
= RE{ESNTFEILASR = Optimised chisel edge Phe—
= AKA = With 4 flutes Y
u FLHF2H = 2 centre cutting edges 7
" SEERAE = High-precision radius 3x d1
s hAREDERESv>VD = Highly precise straight shank :
=3EEOTERT with tolerance h4 30° S\NEEE

= 3 lengths available '

7 1-3°

! : 6
= : : e

0 d3

d—7F>7% - Coating

TV —3> - #HHIM (P298BER) Applications — material (see page 298) P 3151 1121

= SEEHMTAICH LRI = Special TIALN-coating for machining K 1142
TIALNI— 71 >0 %8 hardened materials H 11-15

= R BN EIFIIITE L UHSCRERE

= Suitable for pre-finishing, finishing

EFmIicRE and HSC finishing
I =3 x dy — >=— - Short design =TT N
0 d r lo I3 l4 0d3 g 9 dy a B Z
-0,014 -0,007 h4 F#
2 1 3 8 57 1.8 19,9 6 10° 6,5° 4
g 3 15 3,5 10 57 2,8 19 6 10° 5,5° 4 3831A.003
Q 4 2 4 12 57 3,8 18,2 6 10° 3,9° 4
} 5 2,5 5 15 57 4,7 18,6 6 10° 2° 4 3831A.005
E 6 8 6 20 57 5,6 = 6 = = 4
Q 8 4 7 25 63 7,6 - 8 - - 4 3831A.008
t 10 &) 8 30 72 9,6 = 10 = = 4
12 6 10 36 83 1.5 - 12 - - 4 3831A.012

| ——15-90° IXRTDYALER
All cutting edges in operation

| ¥
0-15° BRhFE 248

2 cutting edges in operation

HHIZ& 14 - Cutting Conditions

FRANKEN

/Haro-Cut
X . oA -
Ball nose end mills type H — short design
3831A
I3=3xd,
Rt EiFmNT fEEFmT
Pre-finishing Finishing
S
>
w0
o
= %
i
&
de
& k=)
>
) 2]
‘ 0 dy ‘ 0 di =)
I
&
2, =0,1xd4
Ve f; Ve f; '
[m/min] [mm] [m/min] [mm] 3‘1 ¢ 6
320 0,015 x d 360 0,013 x d m] ] m] ]
280 0,014 x d4 320 0,012 x dy [} | | m] | |
240 0,013 x d4 280 0,011 x dy O | | o
220 0,012 x d4 240 0,010 x dy [} | | m]
200 0,010 x d4 220 0,009 x dy O | | o
AT LR - Stainless steel materials
M2
4
320 0,013 x d4 360 0,010 x d4 [} [ ] [}
320 0,013 x d4 360 0,010 x d4 [} [] [}
280 0,013 x dy 320 0,010 x dy [} [] [}
280 0,013 x dy 320 0,010 x dy O [] ]
240 0,011 x d4 270 0,008 x d4 [} [ ]
240 0,011 x d4 270 0,008 x d4 [} [ ]
220 0,009 x d4 240 0,007 x dy [} [ ]
200 0,009 x d 220 0,007 x d [} []
77)L=5% - Aluminium alloys
A& % - Copper alloys
XTI D LEE - Magnesium alloyls : ‘ ‘ ‘ ‘
| | \ \ \ \
a & - Synthetics
- Special materials
FX> 5% - Titanium alloys
—wVE, JONILE {2 & < - Nickel alloys, cobalt alloys and iron alloys
= fEE# - Hard materials
A 200 0,009 x d4 220 0,009 x dy [} [ ]
H . 180 0,008 x d4 200 0,008 x dy [} []
.3 160 0,008 x d4 180 0,008 x d4 [} []
p 140 0,007 x d4 160 0,007 x d4 O []
5 120 0,006 x d4 140 0,006 x dy [} []

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

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

EMUGE

¥
:
S
f




N
;
N
:

FRANKEN EREETS =S

[HEro-Cut

= SYRE/NT/INTA—< XY —)L = High performance tool amm
"ty E—Hyk = Centre cutting H Smm
= RE{ESNTFEILASR = Optimised chisel edge P —
= AKA = With 4 flutes A\N\N\E.
u FLHF2H = 2 centre cutting edges 7
" SEERAE = High-precision radius 5X d1
s hAREDERESv>VD = Highly precise straight shank :
=3EEOTERT with tolerance h4 30° S\NEEE

= 3 lengths available '

7 1-3°

! : 6
= : : e

0 d3

d—7F>7% - Coating

TV —3> - #HHIM (P298BER) Applications — material (see page 298) P 3151 1121

= SEEHMTAICH LRI = Special TIALN-coating for machining K 1142
TIALNI— 71 >0 %8 hardened materials H 11-15

= R BN EIFIIITE L UHSCRERE

LFIFMIICEE

= Suitable for pre-finishing, finishing
and HSC finishing

Il3=5xd; - O>% - Long design

0 dy r lo I3 4 0 d3 lg 0 dy a B VA
0014 -0,007 ha (%]
2 1 3 10 63 18 21,9 6 10° /5" 4
3 1,5 3,5 15 63 2,8 24 6 10° 4° 4
4 2 4 20 63 3,8 26,2 6 10° 2,5° 4
5 2,5 5 25 66 47 28,6 6 10° 1,5° 4
6 3 6 30 68 5,6 = 6 = = 4
8 4 7 40 78 7,6 - 8 - - 4
10 B 8 50 92 9,6 = 10 = = 4
12 6 10 60 106 115 - 12 - - 4

3832A.003

3832A.005
3832A.008
3832A.012

| ——15-90° IXRTDYALER
All cutting edges in operation

| ¥
0-15° BRhFE 248

2 cutting edges in operation

HHIZ& 14 - Cutting Conditions

FRANKEN

/Haro-Cut
. . oA -
Ball nose end mills type H — long design
3832A
I3=5xd,
Rt EiFmNT fEEFmT
Pre-finishing Finishing
S
>
0
o
= %
i
&
de
& k=)
>
) 2]
‘ 0 dy ‘ 0 di =)
I
&
2, =0,1xd4
Ve f; Ve f; '
[m/min] [mm] [m/min] [mm] 3‘1 ¢ 6
300 0,015 x d 340 0,013 x d m] ] m] ]
260 0,014 x d4 340 0,012 x dy [} | | m] | |
220 0,013 x d4 260 0,011 x dy O | | o
200 0,012 x d4 220 0,010 x dy [} | | m]
180 0,010 x d4 200 0,009 x dy O | | o
AT LR - Stainless steel materials
M2
4
300 0,013 x d4 340 0,010 x d4 [} [ ] [}
300 0,013 x d4 340 0,010 x d4 [} [] [}
260 0,013 x dy 300 0,010 x dy [} [] [}
260 0,013 x dy 300 0,010 x dy O [] ]
220 0,011 x d4 250 0,008 x d4 [} [ ]
220 0,011 x d4 250 0,008 x d4 [} [ ]
200 0,009 x d4 220 0,007 x dy [} [ ]
180 0,009 x d 200 0,007 x d [} []
77)L=5% - Aluminium alloys
A& % - Copper alloys
XTI D LEE - Magnesium alloyls : : ‘ ‘ ‘ ‘
| | | \ \ \ \
a & - Synthetics
- Special materials
FX> 5% - Titanium alloys
—wVE, JONILE {2 & < - Nickel alloys, cobalt alloys and iron alloys
= fEE# - Hard materials
A 180 0,009 x d4 200 0,009 x dy [} [ ]
H . 160 0,008 x d4 180 0,008 x dy [} []
.3 140 0,008 x d4 160 0,008 x d4 [} []
p 130 0,007 x d4 140 0,007 x d4 O []
5 110 0,006 x d4 130 0,006 x dy [} []

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

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

HHIZ& 14 - Cutting Conditions

FRANKEN

[HEro-Cut [HEro-Cut
u EBENT/NTH—<>ZY—JL = High performance tool omm /'J'\—)LI/F:)LIQ’fj H-ITJX F?I;I > SRS - Valid for
= R—Hyk = Centre cutting H = Ball nose end mills type H — extra long design
" BE{L SN IF IR = Optimised chisel edge A I3 = 8 X dq 3833A
= 4KFH = With 4 flutes NANN\E= . .
= B2 A = 2 centre cutting edges 7 ﬂ‘ifﬁh’?”I fELIFIT
" SRS = High-precision radius 8xd4 re-finishing Finishing
s hMAREDESHEES YD = Highly precise straight shank :
3BEOTERS with tolerance h4 30° S\ =
= 3 lengths available <
Y :
S %
I
&
% I
1-3° & ]
¢ : :
o o, AN
I
<&
2. =0,1xd4
= S Ve f; Ve f; ¢
= N = [m/min] [mm] [m/min] [mm] 3‘1 g 6
S |2 _§
I3 240 0,013 xdq 280 0,013 x dy O [ o [
i
220 0,012 xdq 260 0,012xdq | m o m
=
ﬂﬁ \*‘\ =3 200 0,011 x dy 240 0,011 x dy m] (] m]
< & A
<'3J | = ° 180 0,010 x dq 210 0,010 x dq | n m]
3
] 160 0,009 x dq 190 0,009 x dq | [ o
I
! AT LR - Stainless steel materials
J—F+>7% - Coating TIALN M2
T —aY - HEIH (P298BHR) Applications — material (see page 298) P 3151 1.1-21 4
= SEEFEMIAICHLBRSIN/AEL = Special TIALN-coating for machining K 1142 20 0011 x4, 260 0.010 x4, D[ = 0
TIALNO—7 > % hardened materials H 1115 240 0,011 x dy 280 0,010 xdy O ] O
» R EIFINI A EFIMISLVHSCER L = Suitable for pre-finishing, finishing 220 0,011 x 0y 260 0,010 x dy g [] g
; pay=N i 220 0,011 xd 260 0,010xd O (] ]
LTI &E and HSC finishing 200 0,010xd] 240 0,008 X d} ] ]
200 0,010 x dy 240 0,008 x dy O u
180 0,008 X 0y 210 0,007 x ty =] ]
*S’ 160 0,008 x d 190 0,007 xd 0 (] *3
N l3=8xdy- TY XS04 - Extra long design ZI ST - Auninium dioys %
% 0 01 r I I3 I 0ds Iy 00, a B z %
t 0014  -0,007 h4 B35 t
2 1 3 16 66 1,8 27,9 6 10° 4,5° 4
3 1,5 3,5 24 72 2,8 33 6 10° 3° 4 3833A.003 FEE G m
4 2 4 32 76 3,8 38,2 6 10° 2° 4 S LU A0
5 2,5 5 40 80 47 43,6 6 10° 1° 4 3833A.005
6 3 6 48 86 5,6 = 6 - - 4
8 4 7 64 102 7,6 - 8 - - 4 3833A.008
TS LEE - Magnesium alloyls : : ‘ ‘ ‘ ‘
| | | \ \ \ \
a & - Synthetics
- Special materials
- ———15-90° TR TOYHIDRER FR>2 5% - Titanium alloys
All cutting edges in operation
| AN —v)LE, aNLE {25 < - Nickel alloys, cobalt alloys and iron alloys
0-15° BINHE 21
2 cutting edges in operation
= fEE# - Hard materials
1 140 0,008 X dq 180 0,009 x dy O ]
T 120 0,007 Xty 160 0,008 x ty O ]
3 110 0,008 Xty 140 0,008 x dy =] ]
. 100 0,007 Xty 120 0,007 x dy O (]
5 80 0,006 X dq 100 0,006 X d; =] []

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

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



FRANKEN

R—JLI>F=)L - Ball Nose End Mills

SHaro-Cut

" SERENT/N T4 —< >R Y—JL = High performance tool o EysE
CR 2 Eba N = Centre cutting H §= : T
= PR DO F LR = Patented chisel edge Poce— :ﬁ
= 6HUH E 38T D T 1% = With 6 and 8 flutes SN\ [w]
= {IEOEWETIL— NEEET = Short, stable flute length 7
EEOIEES = 2 [engths available (‘

00

7 1-2°
é-
v 1R
.k
I3
i
d—7F>7% - Coating
T —aY - HEIH (P298BHR) Applications — material (see page 298) Pl 3151
= SREEMOMIIC = For machining hard materials K 11-42
s EHTESVEEIEBERINAEEFINTIC = For finishing with very high surface quality NI 23,26
= HSCERE EIFINTIC&E = Suitable for HSC finishing s 1226
H 1.1-15

23— - Short design 2836A

0 dy r lo I3 4 0 d3 0 dp z
+0,01 +0,005 h5 P#E
10 5 6 30 72 9,6 10 6 —
*3 12 6 7 35 83 11,5 12 8 2836A.012
% 024 - Long design | 2837A
N 0 dy r Iy I3 I 9 dg 0 dp Z
$ 0,01 0,005 h5 %
10 5 6 45 100 9,6 10 6
12 6 7 50 100 11,5 12 8
16 8 8 60 120 155 16 8
_———15-90° IRTDYIHIHEM

0-15°

All cutting edges in operation

BINHE 2

2 cutting edges in operation

2837A.012

HHIZ& 14 - Cutting Conditions

FRANKEN

/Haro-Cut
Ball nose end mills type H — short and long design R B3 - Valid for
2836A
2837A
T T
Finishing
%
0 dy §
I

Ve f ¢
[m/min] [mfn] x 6‘ 6

270 0,007 x dy m] (] m]
220 0,006 x d4 [} | | [m]
180 0,0054 x d4 O | [m]
AT LR - Stainless steel materials
M2
4
360 0,008 x d4 [} [ ] ]
360 0,008 x d4 [} [] O
320 0,006 x d4 [} [] O
320 0,006 x d4 O [] ]
270 0,006 x d4 [} [ ]
270 0,006 x d4 [} [ ]
220 0,005 x d4 [} [ ]
180 0,005 x d [} []
77)L=5% - Aluminium alloys
\
A& % - Copper alloys
|
320 0,008 x d4 [} [} [l] []
270 0,007 x d4 O O [m] []
RT* > LEE - Magnesium alloys l ‘ ‘ ‘ ‘
| \ \ \ \
a 5 - Synthetics
- Special materials
FX> 5% - Titanium alloys
120 0,006 x dq 0 [
70 0,005 X dy 0 (]
—wVE, ONILE 2R & & - Nickel alloys, cobalt alloys and iron alloys
110 0,006 x d4 ] [ ]
50 0,004 x dy O []
40 0,004 x d4 ] []
40 0,004 x d4 [m] n
30 0,004 x d4 [m] []
40 0,004 x d4 O []
= fEEZ# - Hard materials
A 180 0,006 x d4 [} [ ]
H 160 0,005 x d4 [} []
.3 140 0,005 x dy [} []
110 0,004 x d4 O []
5 90 0,003 X dy =] []

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

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

/Haro-Cut

» SHRENANTA—IRY—IL
= R—hyhk

" ESFEEI—F—RAE

= %iﬁledl FTOSBEORY Y

(-

SOTALY

K=JL - Torus End Mills

= High performance tool H NEE
= Centre cutting o
= High-precision corner radius ,;§§2=
= 5 cylindrical neck lengths BN
up to 12 x dy available 7
3xdy

= = N %
== : oy
< Iy
I3
h
@y
= ¥ | S
857 M = »
b = <\
I3
g
I
J—F>7% - Coating
TV —3> - #HHIM (P298BER) Applications — material (see page 298) P 3151 1121
= SEEHMTAICH LRI = Special TIALN-coating for machining K 1142
TIALNT— 71> %% hardened materials H 11-15

" EDHBZFrETADITIC

= For milling of cylindrical cavities

= HSCERME L P TIC&E = Suitable for HSC finishing
I3 =3 x dy — >3— - Short design 3867A I
0 dq r lo I3 l4 0d3 4 9 dy a B Z
-0,015 +0,005 h5 B8k
0,5 0,05 05 15 57 0,45 8,5 6 225°  185° 2
05 0,1 05 15 57 0,45 8,5 6 225°  185° 2
0,38 0,05 08 2,4 57 0,75 9 6 225° 17° 2
0,8 0,1 0,8 2,4 57 0,75 9 6 225°  17° 2
1 0,05 1 3 57 0,95 95 6 22° 15,5° 2
1 0,1 1 3 57 0,95 95 6 22° 15,5° 2
1 0,2 1 3 57 0,95 95 6 22° 15,5° 2
1,2 0,1 1,2 3,6 57 11 10 6 215°  14° 2
1,2 03 1.2 36 57 11 10 6 215°  14° 2
1,5 0,1 1,25 45 57 1,4 10,5 6 215°  125° 2
15 03 1,25 45 57 14 10,5 6 215°  12,5° 2
1,8 0,1 15 5,4 57 17 1 6 215°  11,5° 2
18 03 15 5,4 57 17 11 6 21,5°  11,5° 2
2 0,1 15 6 57 19 1,5 6 21° 10,5° 2
2 03 15 6 57 19 11,5 6 21° 10,5° 2
2 0,4 15 6 57 19 1,5 6 21° 10,5° 2
2 0,5 1,5 6 57 1,9 11,5 6 21° 10,5° 2
3 0,1 2 9 57 2,9 145 6 16,5° 6,5° 2
3 0,3 2 9 57 2,9 14,5 6 16,5° 6,5° 2
3 05 2 9 57 29 14,5 6 16,5° 6,5° 2
4 0,1 25 12 57 39 16 6 15,5° 4° 2
4 03 25 12 57 3,9 16 6 15,5° 40 2
4 05 25 12 57 39 16 6 15,5° 40 2
4 06 25 12 57 3,9 16 6 15,5° 4e 2
5 0,1 3 15 57 49 18 6 11° 2° 2
5 03 3 15 57 4,9 18 6 11° 2° 2
5 05 3 15 57 4,9 18 6 11° s 2
5 0,8 3 15 57 4,9 18 6 11° 2° 2
6 03 35 20 57 59 — 6 = = 2
6 05 35 20 57 59 — 6 - - 2
6 1 35 20 57 59 = 6 = = 2

HHIZ& 14 - Cutting Conditions

FRANKEN

/Haro-Cut
. X o -
Torus end mills type H — short design
3867A
I3=3xd,
FnLT Rt EFmT fEEFmT
Roughing Pre-finishing Finishing
— S
= <
> o)
— (=]
S =3 3
i i
& &
ap de
& & S
>
; = 8
o0 o9 LI
&
a2 =0,2xdq 2 =0,1xd4
Ve f; Ve fz Ve f; '
[m/min] [mm] [m/min] [mm] [m/min] [mm] 3‘: ¢ 0
260 0,013 x dy 320 0,015 x dy 360 0,013 x d4 O | | o | |
240 0,012 x dy 280 0,014 x dy 320 0,012 x dy [} | | m] | |
220 0,011 x dy 240 0,013 x dy 280 0,011 x dy ] | m}
200 0,010 x dy 220 0,012 x dy 240 0,010 x d4 [} | | m]
180 0,009 x dy 200 0,010 x dy 220 0,009 x d4 O | | o
AT LR - Stainless steel materials
M2
4
260 0,011 x dy 320 0,013 x dy 360 0,010 x d4 [} [ ] [}
260 0,011 x dy 320 0,013 x dy 360 0,010 x d4 [} [] [}
240 0,011 x dy 280 0,013 x dy 320 0,010 x dy [} [] [}
240 0,011 x dy 280 0,013 x dy 320 0,010 x dy O [] ]
220 0,010 x d4 240 0,011 x dy 270 0,008 x d4 [} [ ]
220 0,010 x dy 240 0,011 x dy 270 0,008 x d4 [} [ ]
200 0,008 x dy 220 0,009 x d4 240 0,007 x d4 [} [ ]
180 0,008 x d 200 0,009 x d 220 0,007 x d [} []
77)L=5% - Aluminium alloys
A& % - Copper alloys ‘
\
RT* > LEE - Magnesium alloys l l l ‘ ‘ ‘
| | | \ \ \
(=} & - Synthetics ‘
\
\
\
- Special materials
FX> 5% - Titanium alloys
ZoTVE, ANLRE, KEMZEES 2 - Nickel alloys, cobalt alloys and iron alloys
=2 E g - Hard materials
A 160 0,008 x d4 200 0,009 x d4 220 0,009 x d4 [} [ ]
H . 120 0,007 x dy 180 0,008 x d4 200 0,008 x d4 [} []
.3 160 0,008 x d4 180 0,008 x d4 [} []
140 0,007 x dy 160 0,007 x d4 O []
9 120 0,006 x d4 140 0,006 x d4 O []

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

v = YIHIREE - Cutting speed

f, = H@7=D3ED - Feed per tooth
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FRANKEN
SHaro-Cut

» SHRENANTA—IRY—IL
= R—hyhk

" ESFEEI—F—RAE

= %iﬁledl FTOSBEORY Y

(-

SOTALY

K=JL - Torus End Mills

= High performance tool NI
= Centre cutting H \\\:=
= High-precision corner radis - e
= 5 cylindrical neck lengths LN ]
up to 12 x dy available 7
5xd4

30° ANNT ||

9 dq
\
d

~ R

d—7F>7% - Coating

TV —3> - #HHIM (P298BER) Applications — material (see page 298) P 3151 1121

= SEEHMTAICH LRI = Special TIALN-coating for machining K 1142
TIALNT— 71> %% hardened materials H 11-15

" TEOHBFvETDINIIC
= HSCERME EIFMTICHE

= For milling of cylindrical cavities
= Suitable for HSC finishing

l3=5xd; - O>% - Long design

3868A

0 dq r lo I3 l4 0d3 4 9 dy a B Z
-0,015 0,005 h5 F#
0,5 0,05 05 2,5 57 0,45 9.9 6 22,5° 17° 2
0,5 0,1 0,5 2,5 57 0,45 9,5 6 22,5° 17° 2
0,8 0,05 0,8 4 57 0,75 10,5 6 22,5° 14,5° 2
0,8 0,1 0,8 4 57 0,75 10,5 6 22,5° 14,5° 2
1 0,05 1 3 57 0,95 11,5 6 22° 13° 2
1 0,1 1 5 57 0,95 1,5 6 22° 13° 2
1 0,2 1 3 57 0,95 11,5 6 22° 13° 2
1,2 0,1 1,2 6 57 11 12 6 22,5° 12° 2
1,2 0,3 1.2 6 57 11 12 6 22,5° 12° 2
1,5 0,1 1,25 75 57 14 13,5 6 21,5° 10° 2
15 0,3 1,25 75 57 1.4 135 6 21,5° 10° 2
1,8 0,1 15 9 57 1,7 14 6 24° 9° 2
1,8 0,3 15 9 57 17 14 6 24° 9° 2
2 0,1 15 10 57 1,9 14 6 28° 9° 2
2 03 15 10 57 19 14 6 28° 9° 2
2 0,4 15 10 57 1,9 14 6 28° 9° 2
2 0,5 15 10 57 1,9 14 6 28° 9° 2
3 0,1 2 15 57 2,9 20,5 6 16,5° 5° 2
3 03 2 15 57 2,9 20,5 6 16,5° o% 2
3 0,5 2 15 57 2,9 20,5 6 16,5° 5° 2
4 0,1 2,5 20 63 518 24 6 18)/5)° S 2
4 0,3 2,5 20 63 39 24 6 15,5° 3° 2
4 0,5 2,5 20 63 SLg) 24 6 18)/5)° S 2
4 0,6 2,5 20 63 39 24 6 15,5° 3° 2
5 0,1 3 25 7?2 4,9 Sio) 6 4° 1,5° 2
5 0,3 3 25 72 4,9 35 6 4° 1,5° 2
5 0,5 3 25 7?2 4,9 88 6 4° 1,5° 2
5 0,8 3 25 72 49 35 6 4° 1,5° 2
6 0,3 315 30 72 59 = 6 = = 2
6 0,5 35 30 72 59 - 6 - - 2
6 1 Bi5 30 72 5.9 = 6 = = 2

| 3868A.000501 |
| 3868A.000801 |
| 3868A.001001 |
| 3868A.001201
| 3868A.001501
| 3868A.001801
| 3868A.002001
| 3868A.002004
| 3868A.003001 |
| 3868A.003005
3868A.004003
| 3868A.004006
| 3868A.005003
| 3868A.005008
| 3868A.006005

HHIZ& 14 - Cutting Conditions

FRANKEN

/Haro-Cut
SUTRIVRINEZATH -OYT BB Valid for
. . o -
Torus end mills type H — long design
3868A
I3=5xd,
FnLT Rt EFmT fEEFmT
Roughing Pre-finishing Finishing
— S
= <
> o)
— (=]
S =3 3
i i
& &
ap de
& & 5
>
; = 8
o0 o9 LI
&
a2 =0,2xdq 2 =0,1xd4
Ve f; Ve fz Ve f; '
[m/min] [mm] [m/min] [mm] [m/min] [mm] 3‘: ¢ 0
240 0,013 x dy 300 0,015 x dy 340 0,013 x d4 O | | o | |
220 0,012 x dy 260 0,014 x dy 340 0,012 x dy [} | | m] | |
200 0,011 x dy 220 0,013 x dy 260 0,011 x dy O | | o
180 0,010 x dy 200 0,012 x dy 220 0,010 x d4 [} | | m]
160 0,009 x dy 180 0,010 x dy 200 0,009 x d4 O | | o
AT LR - Stainless steel materials
M2
4
240 0,011 x dy 300 0,013 x dy 340 0,010 x d4 [} [ ] [}
240 0,011 x dy 300 0,013 x dy 340 0,010 x d4 [} [] [}
220 0,011 x dy 260 0,013 x dy 300 0,010 x dy [} [] [}
220 0,011 x dy 260 0,013 x dy 300 0,010 x dy O [] ]
200 0,010 x d4 220 0,011 x dy 250 0,008 x d4 [} [ ]
200 0,010 x dy 220 0,011 x dy 250 0,008 x d4 [} [ ]
180 0,008 x dy 200 0,009 x d4 220 0,007 x d4 [} [ ]
160 0,008 x d 180 0,009 x d 200 0,007 x d [} []
77)L=5% - Aluminium alloys
A& % - Copper alloys ‘
\
RT* > LEE - Magnesium alloys l l ‘ ‘ ‘
| | \ \ \
(=} & - Synthetics ‘
\
\
\
- Special materials
FX> 5% - Titanium alloys
ZoTVE, ANLRE, KEMZEES 2 - Nickel alloys, cobalt alloys and iron alloys
= i 2 2 - Hard materials
A 140 0,008 x d4 180 0,009 x d4 200 0,009 x d4 [} [ ]
H . 110 0,007 x dy 160 0,008 x d4 180 0,008 x d4 [} []
.3 140 0,008 x d4 160 0,008 x d4 [} []
130 0,007 x dy 140 0,007 x d4 O []
9 110 0,006 x d4 130 0,006 x d4 0 []

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

v = YIHIREE - Cutting speed

f, = H@7=D3ED - Feed per tooth
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/Haro-Cut

» SHRENANTA—IRY—IL
= R—hyhk

" EFEEI—F—RAE

= %iﬁledl FTOSBEOR YD

(-

= High performance tool

= Centre cutting

= High-precision corner radius

= 5 cylindrical neck lengths
up to 12 x dy available

9 dq
\
d

ST AL RE)L - Torus End Mills

NI
H NN
N

=
7 oy

30° ANNT ||

1-3°
"> Il

DEH0)
E:
=

d—F>7% - Coating

TV —3> - #HHIM (P298BER) Applications — material (see page 298) P 3151 1121

= SEEHMITAICH LRI = Special TIALN-coating for machining K 1142
TIALNT—F1 >0 %48 hardened materials H 11-15

" TEOHBFvETDINIIC
= HSCERME EIFMTICHE

= For milling of cylindrical cavities

= Suitable for HSC finishing

l3=8xd;—- TUXN>O>% - Extra long design

3869A

0 dq r lo I3 l4 0d3 4 9 dy a B Z
-0,015 0,005 h5 F#
0,5 0,05 05 4 57 0,45 1 6 22,5° 14,5° 2
0,5 0,1 0,5 4 57 0,45 1 6 22,5° 14,5° 2
0,8 0,05 0,8 6,4 57 0,75 13 6 22,5° 12° 2
0,8 0,1 0,8 6,4 57 0,75 13 6 22,5° 12° 2
1 0,05 1 8 57 0,95 14,5 6 22° 10,5° 2
1 0,1 1 8 57 0,95 14,5 6 22° 10,5° 2
1 0,2 1 8 57 0,95 14,5 6 22° 10,5° 2
1,2 0,1 1,2 9,6 57 11 16 6 21,5° 9° 2
1,2 0,3 1.2 9,6 57 11 16 6 21,5° 9° 2
1,5 0,1 1,25 12 57 14 18 6 21,5° 8° 2
15 0,3 1,25 12 57 1.4 18 6 21,5° 8° 2
1,8 0,1 15 14,4 57 1,7 20 6 21,5° 6,5° 2
1,8 0,3 15 14,4 57 17 20 6 21,6° 6,5° 2
2 0,1 15 16 57 1,9 20 6 28° 6,5° 2
2 03 15 16 57 19 20 6 28° 6,5° 2
2 0,4 15 16 57 1,9 20 6 28° 6,5° 2
2 0,5 15 16 57 1,9 20 6 28° 6,5° 2
3 0,1 2 24 68 2,9 30 6 15° 3,5° 2
3 03 2 24 68 2,9 30 6 15° 3,9° 2
3 0,5 2 24 68 2,9 30 6 15° 3,5° 2
4 0,1 2,5 32 80 518 42 6 6° 2° 2
4 0,3 2,5 32 80 39 42 6 6° 2° 2
4 0,5 2,5 32 80 SLg) 42 6 6° 2° 2
4 0,6 2,5 32 80 39 42 6 6° 2° 2
5 0,1 3 40 80 4,9 43 6 11° 1,5° 2
5 0,3 3 40 80 4,9 43 6 11° 1,5° 2
5 0,5 3 40 80 4,9 43 6 11° 1,5° 2
5 0,8 3 40 80 49 43 6 11° 1,5° 2
6 0,3 315 48 86 59 = 6 = = 2
6 0,5 35 48 86 59 - 6 - - 2
6 1 Bi5 48 86 5.9 = 6 = = 2

3869A.003001

HHIZ& 14 - Cutting Conditions

FRANKEN

[HEro-Cut
SUFRIVRIN AT H -ToZAZOVT o ;
i i WHEREBU S - Valid for
Torus end mills type H — extra long design
3869A
I3=8xd,
Rt EiFmNT fEEFmT
Pre-finishing Finishing
S
>
w0
o
= %
It
&
de
s S
>
N S
‘ 0 dq ‘ 0 di =
|| I
&
2. =0,1xd4
Ve f; Ve f; '
[m/min] [mm] [m/min] [mm] 3( ¢ 6
240 0,013 x d4 280 0,013 x dy O | | [m] |
220 0,012 x d4 260 0,012 x dy [} | | m] | |
200 0,011 x dy 240 0,011 x dy O | [m]
180 0,010 x d4 210 0,010 x dy [} | | m]
160 0,009 x d4 190 0,009 x dy O | | o
AT LR - Stainless steel materials
M2
4
240 0,011 x d4 280 0,010 x d4 [} [ ] [}
240 0,011 x d4 280 0,010 x d4 [} [] [}
220 0,011 x dy 260 0,010 x dy [} [] [}
220 0,017 xd; 260 0,010 x d 0 [] 0
200 0,010 x d4 240 0,008 x d4 [} [ ]
200 0,010 x d4 240 0,008 x d4 [} [ ]
180 0,008 x d4 210 0,007 x dy [} [ ]
160 0,008 x d 190 0,007 x d [} []
77)L=5% - Aluminium alloys
A& % - Copper alloys
XU LEE - Magnesium alloyls : ‘ ‘ ‘ ‘
| | \ \ \ \
a & - Synthetics
- Special materials
FX> 5% - Titanium alloys
—wVE, JONILE {2 & < - Nickel alloys, cobalt alloys and iron alloys
= fEZ# - Hard materials
A 140 0,008 x d4 180 0,009 x dy [} [ ]
H 120 0,007 x d4 160 0,008 x dy [} []
.3 110 0,008 x d4 140 0,008 x d4 [} []
100 0,007 X d; 120 0,007 X dq 0 []
& 80 0,006 x d4 100 0,006 x dq [} []

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

v = YIHIREE - Cutting speed
f, = H@7=D3%ED - Feed per tooth
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/Haro-Cut

» SHRENANTA—IRY—IL
= R—hyhk

" EFEEI—F—RAE

= %iﬁledl FTOSBEOR YD
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K=JL - Torus End Mills

= High performance tool NEl
= Centre cutting H \§=
= High-precision corner radis - e
= 5 cylindrical neck lengths BN

up to 12 x dy available 7
10xd,

30° ANNT ||

@ dq
\
d

- ~ N

d—7>% - Coating TIALN

TA)r—ar - WHIM (P29858) Applications — material (see page 298) P 3151 1.1-21

= SEEMMTAICH LBERINEZ = Special TIALN-coating for machining K 11-42
TIALNO —F« >0 %8RB hardened materials H 1145

B YBEQOHZFvETDIMIIC
= HSCEEM EIFITICHE

= For milling of cylindrical cavities
m Suitable for HSC finishing

I3=10xd; - TURXLZ0O>7 - Extra long design

0 dq r lo I3
-0,015 =0,005

0,5 0,05 0,5 )
0,5 0,1 0,5 5
0,8 0,05 0,8 8
0,8 0,1 0,8 8
1 0,05 1 10
1 0,1 1 10
1 0,2 1 10
1,2 0,1 12 12
1,2 03 12 12
1,5 0,1 1,25 15
1,5 0,3 1,25 15
1,8 0,1 15 18
1,8 03 15 18
2 0,1 15 20
2 03 1,5 20
2 04 15 20
2 05 1,5 20
3 0,1 2 30
3 03 2 30
3 0,5 2 30
4 0,1 2,5 40
4 0,3 2,5 40
4 0,5 2,5 40
4 0,6 2,5 40
5 0,1 3 50
5 0,3 3 50
5 0,5 3 50
5 0,8 3 50
6 0,3 3,5 60
6 0,5 35 60
6 1 35 60

4 0d3 g gdy a B VA
h5 B2E:A|
57 0,45 12 6 22,5° 135" 2
57 0,45 12 6 22,5° 13,5° 2
57 0,75 14,5 6 22,5° 11° 2
57 0,75 14,5 6 22,5° 11° 2
57 0,95 16,5 6 22° Q)5 2
57 0,95 16,5 6 22° 9,5° 2
57 0,95 16,5 6 22° 8} /5 2
57 11 18,5 6 21° 8° 2
57 11 18,5 6 21° 8° 2
57 1.4 20 6 25,5° 7° 2
57 14 20 6 25,5° 7° 2
63 1,7 22 6 28,5° 6° 2
63 17 22 6 28,5° 6° 2
63 19 24 6 28° 5,5° 2
63 19 24 6 28° 3,5 2
63 19 24 6 28° 5,5° 2
63 19 24 6 28° 5,5 2
72 2,9 35 6 18° 3° 2
7?2 2,9 319 6 18° 3 2
72 2,9 35 6 18° 3° 2
80 39 44 6 15,5° 2° 2
80 39 44 6 15,5° 2° 2
80 31 44 6 18,/5° 2° 2
80 3,9 44 6 15,5° 2° 2
100 4,9 53 6 11° 1° 2
100 4,9 53 6 11° 1° 2
100 49 51 6 11° 1° 2
100 49 53 6 11° 1° 2
100 58 = 6 = = 2
100 59 - 6 - - 2
100 o = 6 = = 2

3870A.005008
3870A.006005

HHIZ& 14 - Cutting Conditions

SUFRIVRIN AT H -ToZAZOVT
Torus end mills type H — extra long design

FRANKEN

/Haro-Cut
WTR B - Valid for

3870A
I3 =10 x d
Rt EiFmNT fEEFmT
Pre-finishing Finishing
ES)
>
0
N
o
S %
i
&
de
s k=)
>
=] 8
‘ 0 dq ‘ 0 di =
|| 1
&
g = 0,05 x dq
Ve f; Ve f; '
[m/min] [mm] [m/min] [mm] 3( ¢ 6
240 0,013 x d4 280 0,013 x dy O | | o | |
220 0,012 x d4 260 0,012 x dy [} | | m] | |
200 0,011 x dy 240 0,011 x dy O | [m]
180 0,010 x d4 210 0,010 x dy [} | | m]
160 0,009 x d4 190 0,009 x dy O | | o
AT LR - Stainless steel materials
M2
4
240 0,011 x d4 280 0,010 x d4 [} [ ] [}
240 0,011 x d4 280 0,010 x d4 [} [] [}
220 0,011 x dy 260 0,010 x dy [} [] [}
220 0,011 x dy 260 0,010 x dy O [] ]
200 0,010 x d4 240 0,008 x d4 [} [ ]
200 0,010 x d4 240 0,008 x d4 [} [ ]
180 0,008 x d4 210 0,007 x dy [} [ ]
160 0,008 x d 190 0,007 x d [} []
77)L=5% - Aluminium alloys
A& % - Copper alloys
XTI DLES - Magnesium alloyls : ‘ ‘ ‘ ‘
| | \ \ \ \
a & - Synthetics
- Special materials
FX> 5% - Titanium alloys
—wVE, JONILE {2 & < - Nickel alloys, cobalt alloys and iron alloys
= fEZ# - Hard materials
A 140 0,008 x d4 180 0,009 x dy [} [ ]
H 120 0,007 x d4 160 0,008 x dy [} []
.3 110 0,008 x d4 140 0,008 x d4 [} []
100 0,007 x d4 120 0,007 x d4 O []
& 80 0,006 x d4 100 0,006 x dy [} []

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

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

/Haro-Cut

» SHRENANTA—IRY—IL
= R—hyhk

" EFEEI—F—RAE

= %iﬁledl FTOSBEOR YD

(-

SOTALY

K=JL - Torus End Mills

= High performance tool NEl
= Centre cutting H \§=
= High-precision corner radis - e
= 5 cylindrical neck lengths BN
up to 12 x dy available 7
12xd4

30° ANNT ||

1-3°
s Il

9 dq

J—7>% - Coating TIALN

TP —a> - WHIM (P298 B ) Applications — material (see page 298) P 31551 1.1-21

= ST RICH LR INAERR = Special TIALN-coating for machining K 11-42
TIALNO =77 > %A hardened materials H! 1115

B YBEOHZFvETADIIIC
= HSCERMAE EIFINTICEE

= For milling of cylindrical cavities
= Suitable for HSC finishing

k=12xdy - T XZ0O>% - Extra long design

3871A

0 dq r I I3 4 0 d3 n 9 dy a B VA
-0,015 +0,005 h5 [
0,5 0,05 05 6 57 0,45 13 6 22.5¢ 12,5° 2
0,5 0,1 0,5 6 57 0,45 13 6 22,5° 12,5° 2
0,8 0,05 0,8 9,6 57 0,75 16 6 23° 10° 2
0,8 0,1 0,8 9,6 57 0,75 16 6 23° 10° 2
1 0,05 1 12 57 0,95 18,6 6 22° 8,5° 2
1 0,1 1 12 57 0,95 18,5 6 22° 8,5° 2
1 0,2 1 12 57 0,95 18,6 6 22° 8,5° 2
1,2 0,1 12 14,4 57 1,1 21 6 21° 7° 2
1,2 03 12 14,4 57 1,1 21 6 21° 7° 2
1,5 0,1 1,25 18 63 14 24 6 21,6° 6° 2
1,5 03 1,25 18 63 14 24 6 21,5° 6° 2
1,8 0,1 15 21,6 66 17 26 6 28° 5,5° 2
1,8 03 1.5 21,6 66 1,7 26 6 28° 5)5° 2
2 0,1 15 24 66 1.9 28 6 28° 4,5° 2
2 03 15 24 66 19 28 6 28° 4,5° 2
2 04 15 24 66 19 28 6 28° 4,5° 2
2 05 19 24 66 1,9 28 6 28° 4,5° 2
3 0,1 2 36 80 2,9 42,5 6 14° 2,5° 2
3 03 2 36 80 2,9 42,5 6 14° 2,5° 2
3 05 2 36 80 2,9 42,5 6 14° 2,5° 2
4 0,1 2,5 48 100 3.9 61 6 9,9° 1,6° 2
4 0,3 2,5 48 100 39 61 6 5,5° 1,6° 2
4 0,5 2,5 48 100 3.9 61 6 5,5° 1,6° 2
4 0,6 2,5 48 100 3,9 61 6 5,5° 1,6° 2
5 0,1 3 60 100 4,9 63 6 11° 1° 2
5 0,3 3 60 100 4,9 63 6 11° 1° 2
5 0,5 3) 60 100 49 63 6 11° 1° 2
5 0,8 3 60 100 4,9 63 6 11° 1° 2
6 0,3 35 72 110 1Y = 6 = = 2
6 0,5 3,5 72 110 59 - 6 - - 2
6 1 35 72 110 3, = 6 = = 2

3871A.006005

HHIZ& 14 - Cutting Conditions

FRANKEN

[HEro-Cut
SUFRIVRIN AT H -ToZAZOVT o ;
i i WHEREBU S - Valid for
Torus end mills type H — extra long design
3871A
I3 =12 x dy
Rt EiFmNT fEEFmT
Pre-finishing Finishing
ES)
>
0
N
o
S %
It
&
de
& k=)
>
= 8
‘ 0 dq ‘ 0 di =)
|| 1
&
ag = 0,05 x dq
Ve f; Ve f; '
[m/min] [mm] [m/min] [mm] 3( ¢ 6
240 0,013 x d4 280 0,013 x dy O | | o |
220 0,012 x d4 260 0,012 x dy [} | | m] | |
200 0,011 x dy 240 0,011 x dy O | [m]
180 0,010 x d4 210 0,010 x dy [} | | m]
160 0,009 x d4 190 0,009 x dy O | | o
AT LR - Stainless steel materials
M2
4
240 0,011 x d4 280 0,010 x d4 [} [ ] [}
240 0,011 x d4 280 0,010 x d4 [} [] [}
220 0,011 x dy 260 0,010 x dy [} [] [}
220 0,017 xd; 260 0,010 x d 0 [] 0
200 0,010 x d4 240 0,008 x d4 [} [ ]
200 0,010 x d4 240 0,008 x d4 [} [ ]
180 0,008 x d4 210 0,007 x dy [} [ ]
160 0,008 x d 190 0,007 x d [} []
77)L=5% - Aluminium alloys
A& % - Copper alloys
XU LEE - Magnesium alloyls : ‘ ‘ ‘ ‘
| | \ \ \ \
a & - Synthetics
- Special materials
FX> 5% - Titanium alloys
—wVE, JONILE {2 & < - Nickel alloys, cobalt alloys and iron alloys
= fEZ# - Hard materials
A 140 0,008 x d4 180 0,009 x dy [} [ ]
H 120 0,007 x d4 160 0,008 x dy [} []
.3 110 0,008 x d4 140 0,008 x d4 [} []
100 0,007 X d; 120 0,007 X dq 0 []
& 80 0,006 x d4 100 0,006 x dy [} []

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

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

FRANKEN

K =)L - Torus End Mills HHIZ& 4 - Cutting Conditions

[HEro-Cut [HEro-Cut
S5 RS Y g—
= BIEREN\A/STF—< XY=L = High-performance tool N o0 FVTAIVRINFATH -2a—+ S BS, -Valid for
= R—Hyh = Centre cutting H e : Torus end mills type H — short design
i < 3874A
uARH m With 4 flutes S\ % |3 = 3 X d1
" SREEI—F—RRAE = High-precision corner radius NN\ =] . -
= AMEDEET)L— MRS = Short, stable flute length R)(T)TuthinE - 37"““1]]:
EEOTERS = 3 length available , 3xd4 e ’

& o
ap=0,05xdy
ap=0,02 x dy
<

Gl

9 dq
ﬂLa
\
|
9 do

ae ae
Z 1-3° 3 >
% - < °
/ + g
: » R oo oo il <
J_Z.J &
I3
il 3, =04 xdy 2, =0,2xd4
=y Ve f; Ve fz Ve f; ¢
st E>S5YS s [m/min] [mm] [m/min] [mm] [m/min] [mm] x “ 0
< 5\
I 280 0,013xdq 320 0,013 x dy 360 0,010 x dq | [ o [
I3
ls 240 0,012xdq 280 0,012 x dy 320 0,009 x dq | n o =
[
210 0,01 x dy 240 0,01 x dy 270 0,008 x dq | [ o
J—7 % - Coating TIALN
FFUr—Sa> - REIA (P298B ) Applications — material (see page 298) P IASBAN 170 0,009 x dq 200 0,009 x ds 220 0,007 x d | n o
= BEEEMTAICHLBRINIERL = Special TIALN-coating for machining K =20
TIALN A — 74 > 5 %52 hardened materials N 23,2628 140 0,008 x dy 160 0,008 x dy 180 0,006 x dq | [ o
= BHTRVEHSZERSNSHLIFMIIC = Forfinishing with very high surface quality N[ 22,2425 AT~ L A - Stainless steel materials
= HSCEEMAE EIFINTICRE = Suitable for HSC finishing H DA uEE
4
= k - 3874A _ 280 0,014xdy 320 0,014 x d; 360 0,010 x dy O ] O
-g—k-. 280 0,014 xd 320 0,014 xd 360 0,010 xd O ] O
l3=3xd; - >3 Short design 250 0,011 xd} 280 0,011 xd} 320 0,008xd: =] ] ]
0 dy r lo I3 l4 0 ds lg 0 dy a B VA 250 0,017 x dy 280 0,017 xdy 320 0,008 x dy 0 [] 0
0,015 0,005 h5 [BSEZ 210 0,011 xdy 240 0,017 xdy 270 0,008 X dq ] ]
210 0,011 xd 240 0,017 xd 270 0,008 x d O u
2 0,1 1,5 8 57 1,8 169 6 10° 6,5° 4 170 0,008 x d: 200 0,008 x d: 220 0,006 x d] ] u
*S’ 2 0,3 1,5 8 57 1,8 19,9 6 10° 6,5° 4 3874A.002003 150 0,008 xd 160 0,008 x d 180 0,006 xd [ [] g
Q 2 0,5 1,5 8 57 1,8 19,9 6 10° 6,5° 4 3 ]I Q
\ 3 0,1 2 10 57 2,8 19 6 10° 5,5° 4 3874A.003001 7IL=53 - Auminium alloys X
E 3 0,3 2 10 57 2,8 19 6 10° B8 4 E
Q 3 0,5 2 10 57 2,8 19 6 10° 5,5° 4 3874A.003005 0
t 3 0,75 2 10 57 2,8 19 6 10° 5,5° 4 t
4 0,1 2,5 12 57 3,8 18,2 6 10° 3,5° 4 3874A.004001
4 0,3 2,5 12 57 3,8 18,2 6 10° BN 4 FEE G m
4 0,5 2,5 12 57 38 182 6 10° 3,5° 4 3874A.004005 S L W08 I
4 1 2,5 12 57 3,8 18,2 6 10° 3,5° 4 250 0,014 x dy 280 0,014xdy 320 0,010 x dy [ ] []
5 0,1 3 15 57 4,7 18,6 6 10° 2° 4 3874A.005001 250 0,014 xdy 280 0,014 x dy 320 0,010 x dy 0 [ ] []
5 03 3 15 57 47 18,6 6 10° 20 4 210 0,011 xdy 240 0,011 x dy 270 0,008 x dy =] ]
5 05 3 15 57 47 186 6 10° 20 4 3874A.005005 210 0,011 x dy 240 0,011 x dy 270 0,008 x d4 [m] u
: : : . . 210 0,011 xd 240 0,011 xd 270 0,008 x d ] O =] (]
5 1,25 3 15 57 4,7 18,6 6 10 2 4 130 0,008 d} 150 0,008 x d} 170 0,006 x d] m] [
6 0,3 4 20 57 5,6 - 6 - - 4 3874A.006003 130 0,008 x dy 150 0,008 x dy 170 0,006 x dy [m] []
6 0,5 4 20 57 5,6 - 6 - - 4 RIS D LES - Magnesium alloys
6 1 4 20 57 56 - 6 - - 4 3874A.006010 1 1 1 1 1 [ [ [
6 15 4 20 57 56 - 6 - - 4 S 1 1 1 1 N N E—
8 0,3 5 25 63 7,6 - 8 - - 4 3874A.008003 = T
8 0,5 B 25 63 7,6 - 8 - - 4 [
8 1 5 25 63 7,6 - 8 - - 4 3874A.008010 [
8 2 5 25 63 7,6 - 8 - - 4 T 1
10 03 6 30 72 9,6 - 10 - - 4 3874A.010003 LU alendls
10 0,5 6 30 72 9,6 - 10 - - 4
10 1 6 30 72 9,6 - 10 - - 4 3874A.010010
10 2 6 30 72 9,6 - 10 - - 4 & (
10 2,5 6 30 72 9,6 - 10 - - 4 3874A.010025 FH 5k - Titanium alloys
12 0,5 7 36 83 11,5 - 12 - - 4
12 1 7 36 83 11,5 - 12 — - 4 3874A.012010
12 2 7 36 83 11,5 - 12 - - 4 ZoTVE, ANLRE, KEMZE 2 - Nickel alloys, cobalt alloys and iron alloys
12 3 7 36 83 11,5 - 12 - - 4 3874A.012030
12 4 7 36 83 115 - 12 - - 4
16 4 8 48 96 15,5 - 16 - - 4 3874A.016040
2 8 - Hard materials
1 130 0,008 X dy 150 0,008 x d 180 0,006 x dy O ]
T 120 0,007 x d 140 0,007 x d 160 0,005 X dy O ]
.3 120 0,006 x dy 140 0,005 x dy =] ]
. 90 0,005 X dy 10 0,004 x dy ] (]
5 70 0,004 x d 90 0,003 X dq 0 ]

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

W= 533 - very suitable
0= #FAPIAE - suitable
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FRANKEN EEEETHE =T
[HEro-Cut
= SHERENTNTF—< > RY—)L = High-performance tool NE
CRZeEba N = Centre cutting H §=
" 4 F = With 4 flutes pee—
" SREEI—F—RRAE = High-precision corner radius N
= {IEOEWETIL— NG = Short, stable flute length
= 3BEOTERT = 3 length available 7 5X d1
00 Nonmm
¢ 1-3°
g -
184 ]¢ 2
» [l

d—F>7% - Coating

TIALN

TV —ay - HHIM (P2982HR)

= SEE ST AICH LB ENIARIR

TIALND =7 > I %A

= BOTHVEESZERINSLEIFMTIIC

= HSCERME EIFMTICHE

Applications — material (see page 298)

= Special TIALN-coating for machining
hardened materials

= For finishing with very high surface quality

= Suitable for HSC finishing

T=22X7

[ 222425
1.1-15

I3=5xd; - O>% - Long design

3875A

0 d r lo I3 l4 0d3 4 9 dy a B Z
-0,015 0,005 h5 F#
2 0,1 15 10 63 1.8 21,9 6 10° 55 4
2 0,3 15 10 63 18 219 6 10° 5,5° 4
2 05 149 10 63 1.8 21,9 6 10° 5)3)” 4
3 0,1 2 15 63 2,8 24 6 10° 4° 4
3 0,3 2 15 63 2,8 24 6 10° 4° 4
3 0,5 2 15 63 2,8 24 6 10° 4° 4
4 0,1 2,5 20 63 3,8 26,2 6 10° 2,5° 4
4 0,3 2,5 20 63 38 26,2 6 10° 2,5° 4
4 0,5 2,5 20 63 3,8 26,2 6 10° 2,5° 4
5 0,1 3 25 66 47 28,6 6 10° 1,5° 4
5 0,3 3 25 66 4,7 28,6 6 10° 1,5° 4
5 0,5 3 25 66 47 28,6 6 10° 1,5° 4
6 03 4 30 66 56 = 6 = = 4
6 0,5 4 30 66 56 - 6 - - 4
6 1 4 30 66 5,6 = 6 = = 4
6 15 4 30 66 5,6 - 6 - - 4
8 03 & 40 78 7,6 = 8 = = 4
8 0,5 5 40 78 7,6 - 8 - - 4
8 1 5 40 78 7,6 = 8 = = 4
8 2 5 40 78 7,6 - 8 - - 4
10 0,3 6 50 92 9,6 = 10 = = 4
10 0,5 6 50 92 9,6 - 10 - - 4
10 1 6 50 92 9,6 = 10 = = 4
10 2 6 50 92 9,6 - 10 - - 4
10 2,5 6 50 92 9,6 = 10 = = 4
12 0,5 7 60 106 11,5 - 12 - - 4
12 1 7 60 106 11,5 = 12 = = 4
12 2 7 60 106 1,5 - 12 - - 4
12 3 7 60 106 11,6 = 12 = = 4
12 4 7 60 106 11,5 - 12 - - 4
16 4 8 80 130 183 = 16 = = 4

3875A.008020
3875A.010005
3875A.010020

3875A.012005
3875A.012020
3875A.012040

HHIZ& 14 - Cutting Conditions

FRANKEN

/Haro-Cut
SUTRIVRINEATH -OYT BB Valid for
. . o -
Torus end mills type H — long design
3875A
I3=5xd,
FnLT ftEFmT
Roughing Finishing
S
>
o
o
S %
i
&
de
s S
>
S
‘ 0 dq ‘ 0 ds =)
I
&
2, =0,2x0d4
Ve f; Ve f; '
[m/min] [mm] [m/min] [mm] 3( ¢ 6
320 0,013 x dq 360 0,010 x dy m] ] m] ]
280 0,012 x d4 320 0,009 x dy [} | | m] | |
240 0,01 x dq 270 0,008 x dy O | | o
200 0,009 x d4 220 0,007 x dy [} | | m]
160 0,008 x d4 180 0,006 x dy O | | o
AT LR - Stainless steel materials
M2
4
320 0,014 x d4 360 0,010 x d4 [} [ ] [}
320 0,014 x d4 360 0,010 x d4 [} [] [}
280 0,011 x dy 320 0,008 x d4 [} [] [}
280 0,011 x dy 320 0,008 x d4 O [] ]
240 0,011 x d4 270 0,008 x d4 [} [ ]
240 0,011 x d4 270 0,008 x d4 [} [ ]
200 0,008 x d4 220 0,006 x dy [} [ ]
160 0,008 x d 180 0,006 x d [} []
77)L=5% - Aluminium alloys
A& % - Copper alloys
280 0,014 x d4 320 0,010 x d4 ] [ ]
280 0,014 x d4 320 0,010 x d4 [} [} ] []
240 0,011 x d4 270 0,008 x dy ] []
240 0,011 x dy 270 0,008 x dy O []
240 0,011 x dy 270 0,008 x d4 O O [m] u
150 0,008 x d4 170 0,006 x d4 [m] [ ]
150 0,008 x d4 170 0,006 x dy ] [ ]
XTI DLES - Magnesium alloyls : : ‘ ‘ ‘ ‘
| | | \ \ \ \
a & - Synthetics
- Special materials
FX> 5% - Titanium alloys
—wVE, JONILE {2 & < - Nickel alloys, cobalt alloys and iron alloys
= fEZ# - Hard materials
A 150 0,008 x d4 180 0,006 x dy [} [ ]
H . 140 0,007 x d4 160 0,005 x dy [} []
.3 120 0,006 x d4 140 0,005 x d4 [} []
p 90 0,005 x d4 110 0,004 x d4 O ]
5 70 0,004 x d4 90 0,003 x d4 [} []

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

v = YIHIREE - Cutting speed
f, = H@7=D3%ED - Feed per tooth
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FRANKEN EZ£E®,

K=JL - Torus End Mills

/[HEro-Cue
u SYRENA/INTA—RY—)L = High-performance tool
" R—HYk = Centre cutting H
= 4T = With 4 flutes
" SREEI—F—RRAE = High-precision corner radius -
= {IEOEWETIL— NG = Short, stable flute length
= 3FEEOTERT = 3 length available 7

00

7
4.
|

NI
NN
N\
NN
A
8xd4

BN

1-3°
e

d—7 % - Coating

TP =23y - 1HIM (P298 B )

" SEEMMTRICHLBIRSNIERA
TIALNO—7 > U %A

= BHTEVEHIZERINZ T EFINIIC

= HSCEBEME L IFMTICRE

Applications — material (see page 298)

= Special TIALN-coating for machining
hardened materials

= For finishing with very high surface quality

= Suitable for HSC finishing

l3=8xdy- TY XS04 - Extra long design

0 d r lo I3 l4 9d3 g 9 dy a B Z
0015 20,005 hs 9%
2 0,1 15 16 66 18 27,9 6 10° 45° 4
2 0,3 15 16 66 1.8 27,9 6 10° 4,5° 4
2 0,5 15 16 66 1,8 27,9 6 10° 4,5° 4
3 0,1 2 24 72 2,8 33 6 10° 3° 4
3 0,3 2 24 72 2,8 33 6 10° 3° 4
3 05 2 24 72 2,8 33 6 10° 3° 4
4 0,1 2,5 32 76 38 38,2 6 10° 2° 4
4 0,3 25 32 76 38 38,2 6 10° 2° 4
4 05 2,5 32 76 38 38,2 6 10° 2° 4
5 0,1 3 40 80 47 43,6 6 10° 1° 4
5 03 3 40 80 47 43,6 6 10° 1° 4
5 0,5 3 40 80 47 43,6 6 10° 1° 4
6 0,3 4 48 86 5,6 = 6 = = 4
6 0,5 4 48 86 5,6 - 6 - - 4
6 1 4 48 86 5,6 = 6 = = 4
8 0,3 5 64 102 7,6 — 8 — — 4
8 05 B 64 102 7,6 - 8 - - 4
8 1 5 64 102 7,6 - 8 - - 4
8 2 B 64 102 7,6 = 8 = = 4

HHIZ& 14 - Cutting Conditions

FRANKEN

[HEro-Cut
SUFRIVRIN AT H -ToZAZOVT o ;
i i WHEREBU S - Valid for
Torus end mills type H — extra long design
3876A
I3=8xd,
FnLT ftEFmT
Roughing Finishing
S
>
o
o
= %
1}
&
de
& k=)
>
S
‘ 0 dq ‘ 0 ds =
1
&
2 =0,2x0d4
Ve f; Ve f; '
[m/min] [mm] [m/min] [mm] 3( ¢ 6
250 0,013 x d4 300 0,010 x dy O | [m] |
230 0,012 x d4 260 0,009 x dy [} | | m] | |
200 0,01 x dq 230 0,008 x dy O | | o
170 0,009 x d4 200 0,007 x dy [} | | m]
150 0,008 x d4 180 0,006 x dy O | | o
AT LR - Stainless steel materials
M2
4
250 0,014 x d4 280 0,010 x d4 [} [ ] [}
250 0,014 x d4 280 0,010 x d4 [} [] [}
230 0,011 x dy 260 0,008 x d4 [} [] [}
230 0,017 xd; 260 0,008 X dq 0 [] 0
190 0,011 x d4 210 0,008 x d4 [} [ ]
190 0,011 x d4 210 0,008 x d4 [} [ ]
160 0,008 x d4 190 0,006 x dy [} [ ]
140 0,008 x d 170 0,006 x d [} []
77)L=5% - Aluminium alloys
A& % - Copper alloys
240 0,014 x dy 280 0,010 X d 0 [
240 0,014 x d4 280 0,010 x d4 [} [} ] []
200 0,011 x d4 250 0,008 x dy ] []
200 0,011 x dy 250 0,008 x dy O []
200 0,017 xd; 250 0,008 x dq 0 o] =] ]
140 0,008 x d4 170 0,006 x d4 [m] [ ]
140 0,008 x d4 170 0,006 x dy ] [ ]
XU LEE - Magnesium alloyls : : ‘ ‘ ‘ ‘
| | | \ \ \ \
a & - Synthetics
- Special materials
FX> 5% - Titanium alloys
—v)LE, aNLE {2 & < - Nickel alloys, cobalt alloys and iron alloys
Harte Werkstoffe - Hard materials
1 120 0,008 x d4 150 0,006 x dy [} [ ]
H . 100 0,007 x d4 130 0,005 x dy [} []
.3 90 0,006 x d4 110 0,005 x d4 [} []
] 80 0,005 x d 90 0,004 x dq 0 []
5 70 0,004 x d4 80 0,003 x d4 [} []

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

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