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Description of the product line

Multi-Cut end mills were developed in particular for high-performance
roughing operations. Due to variable spacing of flutes combined with
the NR profile vibrations and cutting forces are minimised.

The Multi-Cut geometry, which has proven itself for years, has been
extended by a new high-performance AICIN coating. This layer is
characterised by a high oxidation resistance and an excellent thermal
shock stability. These tools achieve a significant increase in tool life
particularly in flood machining. But also in dry machining the formation of a
built-up cutting edges is reduced and chip removal is improved thanks to a
very smooth surface.

Higher number of flutes

The Multi-Cut product line has been expanded to include dimensions

with a higher number of flutes in the long version. These are available with
5 flutes from a cutting diameter of 8 mm and with 6 flutes from a cutting
diameter of 12 mm. Higher feed values reduce the machining time and the
tool life is increased due to less wear.

All dimensions with 5 flutes are also suitable for full slot milling up to 1 x d4
and ramp angles of up to 10° are possible thanks to large gaps on the
face side.

Characteristics:

e \ariable spacing

e Stabilised cutting edge

e High-performance coatings

e Optionally available with internal coolant supply, axial exit (ICA)

Main feature:
Process-reliable roughing

Available tools:

 Solid carbide end mills

e Solid carbide end mills with corner radius
e Solid carbide ball nose end mills

e Solid carbide end mills “Duplex”

We provide safe starting conditions (v, / f,) and information on the
recommended coolant-lubricant for each tool depending on the respective
material group.

ALCR coating (L)

e High-performance coating for dry and flood machining
e \lery high thermal shock stability

e Excellent heat resistance

e Optimised surface quality

Due to the above-mentioned properties, the ALCR coating is particularly
suitable for low-alloy steels as well as for general machining tasks which
are carried out dry or with emulsion. Its thermal shock resistance is one
of the most important factors in this regard.

Modern high-tech tools are used at high cutting speeds. This generates
a corresponding amount of heat in the cutting area. This heat must be
isolated against the carbide substrate by the heat resistance of the
coating.
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» » . Flood and dry machining
~
ORI A>T — Product finder
Rso R I
E0)-Vak Please note: -
BIRHIM T I BB RII)LOBEREFUTORS TRENTVET: The suitability is indicated as follows:
m- 53 W = very suitable
0= ERaaE [ = suitable
A=IZFIOVER
@
NR .
- - - - - - - 2614LZ 2616L2 [
2869L 2873L 2875L 2869LZ 2875L2 2673LZ 2667L 2615LZ 2617LZ =
TR - 1HEIH BlEDHE T TER(DINftE) FHTER(JIST) 6 8 10 12 14 16 18 20 2 ~—3-Page
Applications — material Tensile Strength | Material examples Material examples 7 9 11 13 15 17 19 21 23 B v /f,
AR USR Cold-extrusion steels, Cq15
MRS R R Construction steels, <600 N/mm?2 S2350R (SB7-2) SSTJ(I:\/ISE HS\%%“C%OS%M n ] ] n = n = u =
RHE Free-cutting steels, etc. 10SPh20 ! ’
MRS E R R Construction steels, E360 (St70-2)
B Case-hardened steels, <800 N/mm? 16MnCr5 S S o, SCA. m = m m m m = m n
gl Steel castings, etc. GS-25CrMo4 ’
=R Case-hardened steels, 20MoCr3
EALIBSR Heat-treatable steels, <1000 N/mm? 42CrMo4 g’é&M ggmf 185(%-' 438M484L?P2 ] | | | | | | | |
mEEH Cold work steels, etc. 102Cr6 n. , obraadn,
EALIR G Heat-treatable steels, 50CrMo4
ek Cold work steels, <1200 N/mm? X45NiCrMo4 SCM445H, SKH, SKS, SKT, SUP | u u u | u u | u
Z1LH Nitriding steels, etc. 31CrMo12
Basi High-alloyed steels, X38CrMoV5-3
a2 I EM(SESEA) Cold work steels, <1400 N/mm2 X100CrMoV8-1-1 SKD12, SKD61, SKT, SUH, SKH | | | | | | | | | | | | |
2T EMEESEA) Hot work steels, etc. X40CrMoV5-1
ATVLAR Stainless steel materials
11 [z ILTVHAk Ferritic, martensitic < 950 N/mm?2 X2CrTi12 SCS, SUS420J2, SUS403 [H] ] [l ] ] [l 1.1
M| 21 [F—X7F4AF Austenitic < 950 N/mm?2 X6CrNiMoTi17-12-2 SCS, SUH, SUS304, SUS316 [H] ] ] ] ] [l 21 |M
31 |[A—ZFFAN7zoa48 ZHH%R, ITHEBEER Austenitic-ferritic (Duplex) < 1100 N/mm?2 X2CrNiMoN22-5-3 SUS329J3L, SUS630 3.1
41 |[A—ARTFANTIoAN 8%, MERILR Austenttic-ferritic heat-resistant (Super Duplex] < 1250 N/mm?2 X2CrNiMoN25-7-4 SUS329J4L, SCS14A, 15-5PH 4.1
) . . 100-250 N/mm?2 EN-GJL-200 (GG20) FC200 [ ] [] [ ] [ ] [ ] [ ] [ ] [ ] []
T BER Cast iron with lamellar graphite (GJL) 250-450 W/mm? | EN-GJL-300 (6G30) FC300 ] u (] u [ (] O] m [
. : . 350-500 N/mm?2 EN-GJS-400-15 (GGG40) FCD400 [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ]
T YANEHK Cast iron with nodular graphite (6.J5) 500-900 /mm? | EN-GJS-700-2 (GGG70) FCO700 [ [} ] u ] (] [} (] [}
. =_ . . ; . 300-400 N/mm2 GJV 300 FCV300 [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ]
ASE A =573 Cast iron with vermicular graphite (GJV) 400-500 N/mm?2 GV 450 FCVA00 ] ] ] ] ] ] ] ] ]
. 250-500 N/mm2 | EN-GJMW-350-4 (GTW-35) FCMW330 [ ] [] [ ] [ ] [ ] [ ] [ ] [ ] []
PIEREESR Malleable cast iron (STMW, GTMB) 500-800 N/mm? | EN-GJMB-450-6 (GTS-45) FOMW370 ] u ] u [ m O] n [l
FZILEZULE Aluminium alloys
< 200 N/mm2 EN AW-AIMn1 A1050, A3030
FILEZOLEE B Wrought aluminium alloys < 350 N/mm2 EN AW-AIMgSi A5052, A6061 ] OJ
< 550 N/mm2 EN AW-AIZn5Mg3Cu A7075 ] O
Sis 7% EN AC-AlMg5 ADC5, AC7A [l [H]
FILEZOLEER #HY Aluminium cast alloys 7% < Si<12% EN AC-AISi9Cu3 ADC11,ADC12, AC2A
12% <Si<17% GD-AISi17Cu4FeMg ADC14
AEE Copper alloys
s, ES Pure copper, low-alloyed copper < 400 N/mm2 E-Cu 57 #ili5R, 2400 [ ] [ ] [ ] [ ] [] [] []
=i Copper-zinc alloys (brass, long-chipping) < 550 N/mm?2 CuZn37 (Ms63) (2720,62801 [ ] [ ] [] [ ] [ ] [] [ ]
TRATE Copper-zinc alloys (brass, short-chipping) < 550 N/mm?2 CuZn36Pb3 (Ms58) £3560,C3710 [] [] [] [] [] [] [] O [
7ILSEH Copper-aluminium alloys (alu bronze, long-chipping) < 800 N/mm? CuAl10Ni5Fe4 5210,06280 [] [] [] [] [] [ ] [ ]
S Copper-tin alloys (tin bronze, long-chipping) < 700 N/mm? CuSn8P LBC3 [ ] [ ] [ ] [ ] [ ] [ ] [ ]
REIE 5 Copper-tin alloys (tin bronze, short-chipping) < 400 N/mm? CuSn7 ZnPb (Rg7) BC3 [ ] [ ] [ ] [ ] [ ] [ ] [ ] ] ]
N ’ < 600 N/mm2 (AMPCO® 8) u ] u u [] [] []
RHEnE Special copper alloys < 1400 N/mm? (AMPCO® 25] (] u [ u m m [l
RTXIVLER Magnesium alloys
NTXVILER Magnesium wrought alloys < 500 N/mm?2 MgAI6Zn
SESPINS L] Magnesium cast alloys < 500 N/mm? EN-MCMgAI9Zn1 MC2A, MD1A
=Rl Synthetics
BRI Duroplastics (short-chipping) Bakelit, Pertinax ] ] ] ] ] [ ]
BRI Thermoplastics (long-chipping) PMMA, POM, PVC
iR LRI (M S E = <30%) Fibre-reinforced synthetics (fibre content < 30%) GFK, CFK, AFK
iR LRI (MESEE>30%) Fibre-reinforced synthetics (fibre content > 30%) GFK, CFK, AFK
2 iS Special materials
72774k Graphite C 8000
YT AT V- AR Tungsten-copper alloys W-Cu 80/20 [ ] [] [] [] [] [] [] [] []
BEMR Composite materials Hylite, Alucobond
FIVE Titanium alloys
fFy> Pure fitanium < 450 N/mm?2 Til MFy> ] [l ]
PN - <900 N/mm2 TiAIBV4 Ti-6Al-4V ] 0 0J ]
FIE Titanium alloys = 1250 N/mm2 TiAI4Mo4Sn2 TIAIAMoASN2 O O 0 0
—y L EEE. INILNEEE HKEES Nickel alloys, cobalt alloys and iron alloys
H=vTIL Pure nickel < 600 N/mm2 Ni 99,6 H=v7T)l
— N ol < 1000 N/mm2 Monel 400 EXJL 400, /\XFO-1 B
=vrlEas Nickel-base alloys <1600 N/mm? Tnconel 718 %I 718
N N < 1000 N/mm2 Udimet 605 Udimet 605
JNLNEER Cobalt-base alloys = 7600 N/mm2 Haynes 25 AT 5
BEAE Iron-base alloys < 1500 N/mm? Incoloy 800 - >0 800
=g Hard materials
44 - 50 HRC Weldox 1100 SKT4 [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ] ] .
. 50 - 55 HRC Hardox 550 J\—RwJ X550 ] ] K
H
3 | =R SREEN. SRR High strength steels, hardened steels, hard castings 55 - 60 HRC Armox 600T SKD61 .
4 60 - 63 HRC Ferro-Titanit SKD11 4
.5 63 - 66 HRC HSSE R E .5
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- Multi-functional,
high performance tool
- Low cutting forces
- Short flute length
- Centre cutting
- 3 lengths available
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Flood and dry machining
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d—5F+>7%" - Coating

ALCR |

EAEH - HRHIM (R—V42R)

- TRIA WR B (3
- RARDYIK T HEHE EER

- ALEBMIERE TICH T35 RINT

[CRE

- For many materials

- High-volume machining

- Suitable for roughing
under unstable conditions

Applications — material (see page 4)

A>7" - Long design

S5 B - Order code 2869L
0 d4 lo I3 4 0ds g 0 dp In Z
n11 h6 o] %
1 15 8 38 0,9 9 37 - 3 O
2 3 8 57 1,9 15 6 21 3 [ ]
3 5 14 57 2,9 18 6 21 3 )
4 8 18 57 3,8 20 6 21 3 °
5 9 19 57 48 20 6 21 3 )
6 10 20 57 58 - 6 21 4 [ ]
8 12 25 63 7,7 - 8 27 4 °
10 15 30 72 9,5 - 10 32 4 [ ]
12 18 35 83 11,5 - 12 38 4 °
14 21 35 83 13,5 - 14 38 4 o
16 24 40 92 185 = 16 44 4 °
20 30 50 104 19,5 - 20 54 4 )
25 38 65 125 24,2 = 25 69 5 ()
VYHE> 7
Straight shank

=

IEG -BERKRZM JoyhinT
Machining example — 1.0570 (S355J2+N), with coolant

TI< S HEE

I
NG

Achieved chip volume at end of tool life

TESmEERD

TR
Conventional end mill

TIVTY DIVTahy s
FRANKEN Multi-Cut

ik

Article no.:
TERE:

Tool diameter:
YIHIERE

Cutting speed:
HABHEDZED :
Feed per tooth:
A FEYAMLE
Axial depth of cut:
EAEYVIAHE
Radial depth of cut:
[EIER%K :

Speed:

EDRE

Feed speed:

(o]
[vel
[t
[ap]
Al
il
v

2869L.010

10 mm

240 m/min

0,07 mm

10 mm

4 mm

7640 min-1

2140 mm/min

6
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Z3EXH - Ordering example: 2869L.001

HHIZ4 - Cutting Conditions

ESS=

LIVTahy s -Ya—bAR AVY

Solid carbide end mills — long design with short flute length

|
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X ERELR - Valid for
2869L

=
11 I
& <
< &
A dg dg
ag = dy 2, =0,4xd4 2, =0,2xdy
PIHEIEREE Hp1=biED PIEIREE H&HDZED YIEIERRE HHr=biEb % YA* MMS %
V¢ [m/min] f, [mm] V¢ [m/min] f, [mm] V¢ [m/min] f, [mm] % | MaL
160 0,007 x d4 180 0,008 x d4 200 0,009 x d4 [m] O O [ ]
150 0,006 x d4 170 0,007 x d4 190 0,008 x d4 o m} o u
140 0,005 x d4 160 0,006 x d4 180 0,007 x dy =] [ ] O [ ]
120 0,004 x d4 140 0,005 x d4 150 0,005 x d4 o u o u
100 0,004 x d4 120 0,004 x d4 130 0,005 x dy =] [ ] O [ ]
1.1 60 0,003 x d4 70 0,004 x d4 80 0,004 x d4 []
M[ 21 50 0,003 X dy 60 0,004 x dy 70 0,004 x dy [
&l
4.1
160 0,007 x dy 180 0,008 x dy 200 0,009 X d 0 m E m
160 0,007 x d4 180 0,008 x d4 200 0,009 x d4 ] [] [u] []
140 0,006 x d4 160 0,006 x d4 180 0,007 x d4 [u] [] [u] []
140 0,006 x d4 160 0,006 x d4 180 0,007 x d4 [] [] [u] []
120 0,006 x d4 140 0,006 x d4 150 0,007 x d4 5] [] O ]
120 0,006 x d4 140 0,006 x d4 150 0,007 x d4 ] [] =] ]
100 0,004 x dy 120 0,005 x dy 130 0,005 X d O u 0 u
80 0,004 x d 90 0,005 x d 100 0,005 x d [m] [] [u] ]
140 0,007 x d4 160 0,008 x d4 180 0,009 x d4 =] []
140 0,007 x dy 160 0,008 x dy 180 0,009 x dy 0 u
140 0,007 x d4 160 0,008 x d4 180 0,009 x d4 [u] [E] []
130 0,006 x d4 150 0,006 x d4 160 0,007 x d4 [u] []
130 0,006 x d4 150 0,006 x d4 160 0,007 x d4 [u] []
130 0,006 x d4 150 0,006 x d4 160 0,007 x d4 [u] [m] ]
80 0,004 x d4 90 0,005 x d4 100 0,005 x d4 []
80 0,004 x dy 90 0,005 x dy 100 0,005 x dy u
320 0,011 x dy 370 0,012 x d4 400 0,014 x d4 [u] =] ]
80 0,004 x d4 90 0,005 x d4 100 0,005 x d4 [
80 0,004 x d4 90 0,004 x d4 100 0,005 x d4 [] []
H
i5)
MW = 3 - very suitable 7

[ = BFAPIRE - suitable
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NI /er-Cue N7e/er-Cut
- SHEBE/\A/\TA—T VR - Multi-functional, e Yy hBLORZINT LIVT1Fy s -DIN6527 OV
Y—)L high performance tool NR fine Flood and dry machining ; Solid carbide end mills — long design STRELG - Valid for
- {EWSIHIEST - Low cutting forces ANNAN 08731
-y —Hhvhk - Centre cutting — EE=E NR
-3EEOTERS - 3 lengths available x
Lt ot 79 =3F x4 Z(9%) =51
NSSS - E r
DIN 6535
_JHA i S =
HB i ; ;
=l M =< I N
‘—" L 2 =~ & &
S S 45° 45° cléljl !él
SO R
| g %L — & &
2 SY - &
I3 3-5° <
[ ZA - Vc/fz de g de de
N % ag = 04 ag = 04 2, =04xd4 2, =02x0d4
‘—AT HBREE | NBORD | GHIRE | NHOXD | GHE | DB0%D | GHBRE | NS00 | 3¢ || s || =
V¢ [m/min] f, [mm] V¢ [m/min] f, [mm] V¢ [m/min] f, [mm] V¢ [m/min] f, [mm] 5| MaL
5! W ) ( \ 5
= AN Y =
L | T \ 1.1 140 0,006 x dy 140 0,006 x dy 160 0,007 x dq 180 0,008 x dq o o o "
I3
N 21 130 0,006 x dy 130 0,006 x dy 150 0,006 x dq 170 0,007 x dq o o o n
|1 —_ e ~ »
A—=IZIVR Pl 3 120 0,005 x dy 120 0,005 x dy 140 0,005 x dy 160 0,006 x dq o " o .
d—F >4 - Coating TIALN 41 110 0,004 x dy 110 0,004 x dy 130 0,004 x dq 140 0,005 x dq o " o "
TR - #EIM (R—Y4SE) Applications — material (see page 4) P
- T&IA WHR B [T TS - For many materials | 11-21 5.1 100 0,004 x dy 100 0,004 x dy 120 0,004 x dy 130 0,004 x dy m L] o L]
- BRABROYTIK T HEHEZZER - High-volume machining K
- FREBIMITIRE T IcdFBFTMT - Suitable for roughing N &0 0003 X &0 0003 x4 70 0004 80 00044 C
ICEE under unstable conditions N [21-28,52] 41 M[ 21 50 0,003 xd; 50 0,003 % 4] 60 0,004 x 0y 70 0,008 x4, =
Hai] |
41
DIN 6527 — @77 - Long design 1 140 0,007 x d, 140 0,007 x d, 160 0,007 x dy 180 0,008 x d 0 O O ]
g 140 0,007xd 740 0,007 xd 760 0,007 xd 180 0,008 xd 5 O O ]
AV - Order code 2873L K2 120 0,005 x d} 120 0,005 x d] 140 0,006 x d] 160 0,007 x d} = [ E 0]
h ko b ek ko en L 2 95X B e m e e
hi1 he Ay | BE [ 110 0005 x4, 110 0005 x a1 130 0.006 X dy 140 0007 Xy g - = =
3 8 14 57 2,9 18 6 21 3 .003 ® 41 80 0,004 x dy 80 0,004 x dy 90 0,004 x dy 100 0,005 x dy = u O u
4 11 18 57 38 20 6 21 3 .004 ° 42 70 0,004 x dq 70 0,004 x d4 80 0,004 x d4 90 0,005 x d4 O [ [ ]
5 13 19 57 4,8 20 6 21 3 .005 [ )
6 13 20 57 58 - 6 21 4 | .006 ° i
8 19 25 63 7,7 - 8 27 4 .008 [ ] 1.2
8 19 25 63 7,7 - 8 27 5 .008005 [} 13
10 22 30 72 9,5 - 10 32 4 .010 [ ] 14
10 22 3 72 95 - 10 3 5 |.010005 ° 12
12 26 35 83 11,5 - 12 38 4 .012 ° -
12 26 35 83 11,5 - 12 38 5 .012005 [} 2.1 120 0,007 x dy 120 0,007 x dy 140 0,007 x d4 160 0,008 x dy 0 n
12 26 35 83 115 = 12 38 6 012006 ° 22 120 0,007 xdy 120 0,007 x dy 140 0,007 x d; 760 0,008 x dy = "
_ 23 120 0,007xd 120 0,007 xd 140 0,007 xd 160 0,008 xd o o O
}: Sg gg gg 122 - lj gg g '3}2005 : 4 110 0,005 x d: 110 0,005 x d: 130 0,006 x d] 140 0,007 x d} E O
, d 5 110 0,005 X dy 110 0,005 x dy 130 0,006 X dy 140 0,007 x d; O O
16 32 40 92 15,5 - 16 44 4 .016 ® N[ 26 110 0,005 x dy 110 0,005 x dy 130 0,006 x dy 140 0,007 x dy O O [
16 32 40 92 15,5 - 16 44 5 .016005 [} 7 70 0,004 x dy 70 0,004 x dy 30 0,004 X dy 90 0,005 X dy u
16 32 40 92 15,5 _ 16 44 6 016006 ° 28 70 0,004 x dy 70 0,004 x dy 80 0,004 x dy 90 0,005 x dq 0
18 32 40 92 17,5 - 18 44 4 .018 ) 3
20 38 50 104 195 - 20 54 4 | .020 ° 32
20 38 50 104 19,5 = 20 54 5 .020005 [ )
20 38 50 104 19,5 - 20 54 6 .020006 [J 4.1 280 0,010 x dy 280 0,010 x dy 320 0,011 x dy 360 0,012 x dy = 0 u
25 45 65 125 24,2 - 25 69 6 025006 () :g
44
51
52 70 0,004 x d; 70 0,004x d, 80 0,004 x d; 90 0,005 X tp 0
53
3
S
7
5
26
11 70 0,004 X dy 70 0,004 X dy 80 0,004 X dq 90 0,004 x dq 0 O
H 3
4
5
8 o = {RAEFEES f - Stock tool Z3EX A - Ordering example: 2873L.003 W - 55 - very suitable 16 51T B T I EA TS £ A | 9

[ = SEFAATAE - suitable Design with 6 flutes is not suitable for full slot milling!
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& SNZe/er-Cests A SN7e/er-Ceste
- ZHEBE/\(/XT A —< VA - Multi-functional, m YrYhBLORZINT LIVTAAYN-Ya—hAR TVRNZAVY
Y=L high performance tool NR fine Flood and dry machining Solid carbide end mills — extra long design with short flute length KRBT - Valid for
- {EWUIEIEST - Low cutting forces Anan -
= L —
- BWARDOSRIMERE - Short flute length - — NR
-ty —hvhk - Centre cutting
3EENTIERS - 3 lengths available HBRE
===
DIN 6535
{_JHA
foJHB
—t
- || ; 3
45° 45° ©
EE N 8
= U s o -
p I =3 0 dy < 0 d4 <
Lk s 3-5°
I
3 I U - | Ve/f; 3 a a
N % ag = 3, =0,4x dy 8 =02x0
<l YIHIERE HHi=hED YIHIERE HHizhxED YIHIRE HHizhxh % YA* MMS %
<—-| V¢ [m/min] f, [mm] V¢ [m/min] f, [mm] V¢ [m/min] f, [mm] % | MaL
= oy, ) ( \ S
S s = | LV s 130 0,005 x dy 140 0,005 x dy 160 0,006 d o o o .
lo .g
I3 120 0,004 x dy 130 0,005 x dy 140 0,005 x dy al = o "
lg
I =7V R 110 0,004 x dy 120 0,004 x dy 130 0,005 x dy o " o "
O—F > - Coating TIALN | 20 0,003 x dq 100 0,003 x d 110 0,004 x dq o m o m
R EE - HHIM (R—Y4BR) Applications — material (see page 4)
N gt Sy - For many materials 80 0,003 x d4 90 0,003 x d4 100 0,003 x dy =] [ ] u] [ ]
- BRABROVIK T HEHEZEZERK - High-volume machining
- AREBMIBETICEITAFIMI - Suitable for roughing 1. 50 0,003 x dq 60 0,004 x dp 70 0,004 x dp 0
(=3t under unstable conditions M :ﬂ 40 0,003 xdy 50 0,004 x dy 60 0,004 x dy 0
41
=, ; 130 0,005 xd 140 0,006 x d 160 0,006 x d & O & ]
TYANZH0>7 - Extra long design 130 0,005 x4, 140 0.006 x4, 160 0006 X a1 & = & =
U DR 120 0,004 xd 130 0,004 xd 140 0,005xd 0 u 0 0
ST - Order code - 2875L 120 0,004 xd; 130 0004 X1 140 0005 X1 5 . 5 =
¢ dq Io I3 Iy ¢d3 g g dy I Z HAX 100 0,004 x dy 110 0,004 x dy 120 0,005 X d = u = u
h11 h6 e oy | BE 700 0,004 xdy 110 0,004 x dy 120 0,005 x dy & O O O
30 0,003 xd 90 0,003xd 100 0,004 xd & = & u
2 g 123 gg gg gg’ g gg g o4 | : 70 0,003 %4, 80 0.003 x4, 80 0004 x a1 & = & =
5 9 24 62 4:8 25 6 26 3 [
6 10 25 62 58 - 6 26 4 | 006 °
8 12 30 68 7,7 - 8 32 4 [
10 15 35 80 95 - 10 40 4 | o010 | °
12 18 45 93 11,5 - 12 48 4 [ )
14 2 50 9 135 - 14 54 4 | o014 | °
18 o » I _ i il g 020 | . 120 0,005xd 130 0,006 xd 140 0,006 x d & =
20 30 70 126 19,5 - 20 76 4 [ ,005 x 04 ,006 x dy ,006 x dq
: 120 0,005 xd 130 0,006 xd 140 0,006 x d & ]
25 38 90 150 242 - 25 94 5 O 120 0,005 x4, 130 0.006 x4, 140 0.006 x4, & & =
110 0,004 xdy 120 0,004 x d 130 0,005 x dy & =
110 0,004 xdy 120 0,004 x dy 130 0,005 x dy O =
110 0,004 xdy 120 0,004 x d 130 0,005 x dy 0 O =
70 0,003 xdy 30 0,003 x dy 30 0,004 x dy =
70 0,003 xdy 30 0,003 xdy 30 0,004 x dy =
MIER -Y—Ovyo X33 d—J)LRITF
Machining example — Toolox 33, with cold-air coolant
270 0,008 xd; 300 0,003 % dy 320 0,009 x dy O O =
1] .
A fﬁe'n o 2873L.010
TERE:
g Tool diameter: [di] U 3 70 0,003 x d4 80 0,003 x dy 80 0,004 x dy u
HE IR - .
% IS Cutting speed: [vel IEL iy
v 3 HHIDZED :
=5 Feed per tooth: [t 0,08 mm
= ©
S @ A AYAHE
% § Axial depth of cut: (3] [
>
= o EAEVAHE
&5 Radial depth of cut: (2] 4 mm
i & EERE
: Aol
nﬂl{( § Speed: [l R 70 0,003 d; 30 0,003 x 30 0,003 x 0 O
R TS50y WL vk EDRE . H
Conventional end il FRANKEN Multi-Cut Feed speed: [vi UG (o
5
10 @ = IZX#ETEEE R - Stock tool ZESCHI - Ordering example: 2875L.003 W - 5 - very sultable 11

[ = BFAPIRE - suitable



FRANKEN 8@ETYRIIL LILF+Hv - - Solid Carbide End Mills

& SNZe/er-Cests
- ZHEE/\/\T+—< VX - Multi-functional, @ Yy hBEORSAINT
AL high performance tool NR | fine Flood and dry machining
- {BWUIEIEST - Low cutting forces ANNAN
- BWHROSRIERE - Short flute length s
- B S DAERHEHTN - Internal coolant supply,
2 (cA) axial exit (ICA) ICA
—
I
B
«——|= b DIN 6535
i =i
g . T L1
.4 | O
I3 45° 45°
l4 #L
.
3-5°
=l
U - Vc/fz
5 N 1 & N 2
s — U s 15
l2 = I
I3
lg
! FA—ILTIVR
d—3 >4 - Coating ALCR |
TEFREEE - HHIM (R—V4BER) Applications — material (see page 4) P(1151]
- TBIA W EIM [ It - For many materials | 1121 |
- BRARBROYTIK TR EZZER - High-volume machining K -_J
- AREBINTERETICRIFZFMI - Suitable for roughing
[CRiE under unstable conditions N 1.2-1.4
N 41
S 1.1-1.3
HEEE )
A% - Long design
S5 AU - Order code 2869L.2
0 d lo I3 l4 0ds g 9 dy In z PA4X
h11 6 gon (% | BE
B % 14 57 2,9 18 6 21 3 [
4 8 18 57 38 20 6 21 3 | o004 | °
5 9 19 57 4,8 20 6 21 3 [}
6 10 20 57 58 - 6 21 4 | 006 | °
8 12 25 63 7,7 - 8 27 4 [ )
10 15 30 72 95 - 10 3 4 | o010 | °
12 18 85 83 11,5 - 12 38 4 °
14 2 35 8 135 - 14 38 4 | o014 °
16 24 40 92 15,5 - 16 44 4 )
20 30 50 104 19,5 - 20 54 4 .020 [ ]

"

® = IZXETEE 5 - Stock tool

ZSEXH - Ordering example: 2869L2.003

HHIZ4 - Cutting Conditions

FRANKEN

& SNFu/er-Cu
= LILT«hy bk -3—hAR OV AAILR—ILGE
Solid carbide end mills — long design with short flute length STEREL, - Valid for
BSS=<r
2869LZ
NR
5 =
] 1]
& <
B &
g de dg
ag = dy 2, =0,4xd4 2, =0,2xdy
BIHERE HBIhED CIHIERE ABHIHED IR ABHIDED % YA* MMS %
v [m/min] f, [mm] v [m/min] f, [mm] v [m/min] f, [mm] Sf | MaL
160 0,007 x d4 180 0,008 x d4 200 0,009 x dy o al o n
150 0,006 x dq 170 0,007 x dy 190 0,008 x dy o O o .
140 0,005 x dq 160 0,006 x d4 180 0,007 x dy o " o n
120 0,004 x dy 140 0,005 x dy 150 0,005 x dy o . o .
100 0,004 x dy 120 0,004 x dy 130 0,005 x dy o " o n
11 80 0,004 x dy 90 0,005 x d; 100 0,005 x dy =
M| 21 60 0,004 x dy 70 0,005 x dy 80 0,005 x dy =
31
41
160 0,007 x dy 180 0,008 x d; 200 0,009 x dy 0 u 0 0
160 0,007 x dy 180 0,008 x dy 200 0,009 x dy 0 O & n
140 0,006 x dy 160 0,006 x dy 180 0,007 x dy 0 = & =
140 0,006 x dy 160 0,006 x dy 180 0,007 x dy 0 O O =
120 0,006 X dy 140 0,006 x dy 150 0,007 x dy & u g 0
120 0,006 x dy 140 0,006 x dy 150 0,007 x dy g u 0 0
100 0,004 X dy 120 0,005 x dy 130 0,005 x dy g u 0 0
80 0,004 x d 90 0,005xd 100 0,005 xd 0 O O O
480 0,009 x d; 550 0,010 d; 600 0,011 xdy u
480 0,009 x dy 550 0,010xdy 600 0,012xdy u
320 0,009 x dy 370 0,010 xdy 400 0,011 xdy u
140 0,007 x dy 160 0,008 x dy 180 0,009 x dy 0 u
140 0,007 x dy 760 0,008 x dy 180 0,009 X dy 0 0
140 0,007 xdy 160 0,008 x dy 180 0,009 x dy o & =
130 0,006 x dy 150 0,006 x dy 160 0,007 x dy O O
130 0,006 x dy 150 0,006 x dy 160 0,007 x dy O 0
130 0,006 x dy 150 0,006 x dy 160 0,007 x dy & =] 0
80 0,004 x dy 90 0,005 x dy 100 0,005 x dy u
80 0,004 X dy 90 0,005 X dy 700 0,005 X dy u
320 0,011 x dy 370 0,012xdy 400 0,014 xd; 0 0 u
80 0,004 x d; 90 0,005 x d; 100 0,005 x d; u
80 0,005 x dy 90 0,006 x dy 100 0,006 x dy O
60 0,004 x dy 70 0,005 x dy 80 0,005 x dy u
40 0,004 x dy 50 0,004 x dy 50 0,005 X dy u
. 80 0,004 x dy 90 0,004 x dy 100 0,005 x dy o O
H .
A4
5
]

R - very suitable
J3]

=&
[ = BFAPIRE - suitable

==



FRANKEN 8@ETYRIIL LILF+Hv - - Solid Carbide End Mills

& SNZe/er-Cests
- ZHEE/\/\T+—< VX - Multi-functional, @ Yy hBEORSAINT
V=)L high performance tool NR fine Flood and dry machining
- (BEWETHIET - Low cutting forces ANNAN
- SEHWHEOSAESRE - Short flute length e—
- B S DAERHEHTN - Internal coolant supply,
32 (ICA) axial exit (ICA) ICA
—
I
B
«——|= L DIN 6535
= =i
g . T L1
Iz f I W N—
I3 45° 45°
[ Q
.
3-5°
=k
m - Vc/fz
= Ry N s N 2
= — U s 15
[ = I
I3
lg
! A—=ILZIVR
d—3 >4 - Coating ALCR |
TEFRERE - HHIM (R—V4BER) Applications — material (see page 4) P(1151)
- TBIA W EIM [ It - For many materials | 1121 |
- BRARBROYTIK TR EZZER - High-volume machining K -_]
- AREBINTERETICRIFZFMI - Suitable for roughing
[CRiE under unstable conditions N 12-14
N 41
S 1.1-1.3
HEEE )
I ZKNZH>% - Extra long design
S5 AU - Order code 2875L.2
0 d4 lo I3 4 0ds g 0 dp In Z RPN
h11 6 gon (% | BE
B % 19 62 2,9 23 6 26 3 [
4 8 23 62 38 25 6 26 3 | .004 | °
5 9 24 62 4,8 25 6 26 3 [}
6 10 25 62 58 - 6 26 4 | 006 | °
8 12 30 68 7,7 - 8 32 4 °
10 15 35 80 95 - 10 40 4 | 010 | °
12 18 45 93 11,5 - 12 48 4 [ ]
14 21 50 9 135 - 14 54 4 | 014 | °
16 24 68 108 185 - 16 60 4 °
20 30 70 126 19,5 - 20 76 4 .020 [ ]

"

® = IZXETEE 5 - Stock tool

Z3EXH - Ordering example: 2875L2.003

HHIZ4 - Cutting Conditions

FRANKEN

& SNTe/er-Cute
LIVTaHYh -2a— AR IVANZAVY AAILIR—IUGE
Solid carbide end mills — extra long design with short flute length SR B - Valid for
BS=S<r)
287517
NR
= S
= ||a IIQ
Il ] S5
<&
QI & &
«
A dg dg
ag = dy 2, =0,4xd4 2, =0,2xdy
PIHEIEREE Hp1=biED PIEIREE HHp1=bixb YIEIERRE HHr=biEb % YA* MMS %
V¢ [m/min] f, [mm] V¢ [m/min] f, [mm] V¢ [m/min] f, [mm] % | MaL
130 0,005 x dq 140 0,005 x d 160 0,006 X d o o o n
120 0,004 x dq 130 0,005 x dy 140 0,005 x dy m o o L]
110 0,004 x dq 120 0,004 x dq 130 0,005 x d o n o n
90 0,003 x dy 100 0,003 x dy 110 0,004 x dq O ] o ]
80 0,003 x dq 90 0,003 x d 110 0,003 x d o n o n
1.1 70 0,004 x dy 80 0,005 x d; 90 0,005 x d [
M[ 21 50 0,004 x dy 60 0,005 x dy 70 0,005 x d u
34
41
130 0,005 x dy 140 0,006 x d 160 0,006 X d 0 m E m
130 0,005 x dy 140 0,006 x d 160 0,006 x dy 0 (] 0 (]
120 0,004 x dy 130 0,004 x dy 140 0,005 x d 0 (] 0 (]
120 0,004 x dy 130 0,004 x dy 140 0,005 x dy O u 0 u
100 0,004 x dy 110 0,004 x dy 120 0,005 X dy O n O n
100 0,004 x dy 110 0,004 x dy 120 0,005 X dy O n E n
80 0,003 x dy 90 0,003 x dy 100 0,004 x dy O u 0 u
70 0,003 xd 80 0,003 xd 80 0,004 xd 0 u = u
120 0,005 x dq 130 0,006 x d 140 0,006 x d; E n
120 0,005 x dy 130 0,006 x dy 140 0,006 x d; 0 u
120 0,005 x dy 130 0,006 x dy 140 0,006 x dy 0 = u
110 0,004 x dy 120 0,004 x dy 130 0,005 X dy = u
110 0,004 x dy 120 0,004 x dy 130 0,005 x dy 0 u
110 0,004 x dy 120 0,004 x dy 130 0,005 x d; O O [
70 0,003 x dy 80 0,003 x d 80 0,004 x dy n
70 0,003 x dy 80 0,003 x dy 80 0,004 x dy u
270 0,008 x dy 300 0,008 x d 320 0,009 x d; 0 E [
70 0,003 x dy 80 0,003 x dy 80 0,004 x dy n
70 0,005 x dy 80 0,005 x dy 90 0,006 x d u
60 0,004 x dy 70 0,004 x dy 80 0,005 x dy n
40 0,003 x dy 50 0,004 x dy 50 0,004 x dy n
70 0,003 x dy 80 0,003 x dy 80 0,003 x d 0 (]
H
5

=

MW = 3 - very suitable
[ = BFAPIRE - suitable

=



ERANKEN 8B R3L LIL7Hy k- Solid Carbide End Mills

HHIZ4 - Cutting Conditions

FRANKEN

N7e/r-Cure N7e//Er-Cest
- ZHEBRENAINT A—N VR - Multi-functional, #m Ty hBKURZAIIT LILTF«Hy b O—F—RAE - DIN 6527 OV A ILR—IUE
V=)L high performance tool NR fine Flood and dry machining Solid carbide end mills with corner radius — long design STRELG - Valid for
-TERcEICEHOO—F - Several corner radii per NN 267317
—RZ=ZA VT cutting diameter — EREE NR
- B OO S DAERKEHIN - Internal coolant supply, x
32 (ICA) axial exit (ICA) ICA d
[El=E:
— —
— B \ ° <
_ ) o
DIN 6535 :f) :“L (gl
C__JHA -
HB =
—
ar | & . mﬂ
45° ER &
—  —
A e ae
3-5° ag = dy 2, =0,4xd4 2, =0,2xdy
YIYIERE HBr=h3ED YRR HABr=bEb YIHIRRE HHizhED 24| mms
=1
A | ZA 1 v é f, v, [m/min] f, [mm] Ve [m/min] f, [mm] Ve [m/min] f, (mm] A % J v || =3
= TN S N 17
R N ‘ LV S 11 140 0,006 x dy 160 0,007 x dy 180 0,008 x d o o o .
AN )
l2 a
s 2.1 130 0,006 X dy 150 0,006 x dy 170 0,007 x dy o o o "
I — s
: A—=IWZIUR Pl 3 120 0,005  dy 140 0,005 x dy 160 0,006 x dy o " o "
d—F >4 - Coating TIALN 41 110 0,004 x dy 130 0,004 x dq 140 0,005 x dq o " o "
EFREEE - IREI (R—V4BR) Applications — material (see page 4) P
- TRIA WV BT IS X IS - For almost all materials I 1.1-2.1 5.1 100 0,004 x d4 120 0,004 x d4 130 0,004 x d4 o [ ] O [ ]
- BRABROYTIK T HEHEZZER - High-volume machining K
-AREGMITERETICHFSIRMI - Suitable for roughing EETD = 20 0004 %4, 20 000X % 005X, =
ICEE under unstable conditions N 1214 M[ 2 60 0.004 x dy 70 0.004 x dy 80 0,005 x dy ]
N 41 3.1
4.1
S 1.1-1.3
H ) 1 140 0,007 x 160 0,007 x d 180 0,008 x dy & O O ]
: 140 0,007 x dy 160 0,007 x d 180 0,008 x dy & 0 & ]
<=2 120 0,005 x dy 140 0,006 x d; 760 0,007 x d; 0 u 0 u
—_Ovy . i — - —R{F=. i i 120 0,005xd 140 0,006 xd 160 0,007 xd O u o u
DIN 6527 — E1>2%7" - Long design J—7—R{FZ= - Corner radius ; 120 ohoeid 10 Sh 160 B o [ =1 C =
B A - Order code 2673LZ [ 110 0,005 x dy 130 0,006 x dq 140 0,007 x dy & O 0 0
5 41 30 0,004 x dy 90 0,004 d; 100 0,005 x dy & 0 & =
9 dy r 2 I3 I pds  ody Ia Z P14 X 42 70 0,004 x d 80 0,004 x dy 90 0,005 x dy & = & =
ni n6 @l (7% B
6 0,5 13 20 57 58 6 21 4 .006005 [ ] 13
6 1 13 20 57 58 6 21 4 .006010 [ ) :
* 12 720 0,008 xd 80 0,009xd 550 0,010xd O
6 1,5 13 20 57 58 6 21 4 .006015 ® 13 420 0.008 x4, 480 00094, 550 0T Xd! .
8 0,5 19 25 63 7,7 8 27 4 .008005 [ J 14 280 0,008 x d; 320 0,009 X d 360 0,010 x d O
8 1 19 25 63 7,7 8 27 4 .008010 [} 15
8 1,5 19 25 63 7.7 8 27 4 .008015 ° 16
8 2 19 25 63 [ 8 21 4 | .008020 o 7] 120 0,007 xd 140 0,007 xd 760 0,008xd o 0

10 1 22 30 72 9,5 10 32 4 .010010 ® 22 120 0,007 x dl 140 0,007 x dl 160 0,008 x d: 0 u

10 15 22 30 72 95 10 32 4 .010015 [} 23 120 0,007 x dy 140 0,007 x dy 160 0,008 x dq E E O

10 2 22 30 72 9,5 10 32 4 .010020 [} 4 110 0,005 x dy 130 0,006 x dy 140 0,007 x dq = u

12 1 26 35 83 115 12 38 4 012010 Y .5 110 0,005 x d4 130 0,006 x d4 140 0,007 x d4 =] []

: N[ 26 110 0,005xd 130 0,006 xd 140 0,007 xd 0 o u

12 1,5 26 35 83 115 12 38 4 012015 ° 7 70 0004 Xy 80 0004 X3y %0 0005y =

12 2 26 b 83 11,5 12 38 4 .012020 [} 28 70 0,004 x dy 80 0,004 x dy 90 0,005 x dy O

12 3 26 35 83 11,5 12 38 4 .012030 [}

14 1 26 &h 83 185 14 38 4 .014010 o [81

14 15 26 35 83 135 14 38 4 | .014015 ° 5z

14 2 26 35 83 135 14 38 4 .014020 ® [N 280 0,010 x dy 320 0,011 xdy 360 0,012xdy O O =

14 3 26 35 83 13,5 14 38 4 .014030 [ ] 42

16 1 32 40 92 15,5 16 44 4 .016010 [ ] 43

16 1,5 32 40 92 15,5 16 44 4 .016015 [ ) 44

16 2 3 40 92 155 16 44 4 | 016020 ° —

16 3 32 40 92 155 16 44 4 .016030 (] 5.2 70 0,004 x dy 30 0,004 x d; 90 0,005 x dy O

20 1,5 38 50 104 19,5 20 54 4 .020015 [} 53

20 2 38 50 104 19,5 20 54 4 .020020 [ ]

L 9 e al I e d MINER) e ; 70 0,005 x d; 80 0,005 x d; 90 0,006 x d; ]
MO —F — RS LET 5 60 0,004 x d; 70 0,004 x d; 80 0,005 x d; =
Other comer radii available on request g 40 0,003 x d; 50 0,004 xd, 50 0,004 x d, 0

S =3
Y
5
26

1. 70 0,004 x d 80 0,004 x dy 90 0,004 x d; O u
2
H—3
4
5

o = EXETEEE & - Stock tool

"

Z3ESA - Ordering example: 2673LZ.006005

MW = 3 - very suitable
[ = #FIAIRE - suitable

=



FRANKEN 2@y Rr3L LLF1Hhy s R—IL - Solid Carbide Ball Nose End Mills

& SNT7u/er-Cut

- BHEBEN\AINT A —N VR
v—Jb

- 7O77 IS EDREIA T

TBEH TRV TS
- FUDH F 2 DERET

- Multi-functional, i
high performance tool fine
- Chip-breakers also addd
in the radius section _‘
- 2 centre cutting edges
HBIE
—

( \ S R—=Jb
UV =
3-5°
—_—
]
v./f;
%%
19
AN =y
U =

L od
Y

2
0ds

Ty hBLURZAIIT
Flood and dry machining

=TIV

d—3 > - Coating

ALCR |

EREE - RHM (—T42R)
- FEAEITNTORBIMICITIG

Applications — material (see page 4)
- For almost all materials

- ARERIMTRE T ICHIFZFIMI - Suitable for roughing

ICERIE
- BIC3RTOFRIMLICHRE

under unstable conditions
- Suitable for 3D-roughing

K(ada2] )
N 41
s 11-1.3

HEEE )

A>% - Long design

2 MAIFE - Order code 2667L
0 dy r Iy I3 4 pd3 Iy edy  Ia Z P14 X
ni1 [ = IS BE
3 1,5 8 14 57 2,9 18 6 21 3 [ )
4 2 11 18 57 38 20 6 21 3 | 004 | °
5 2,5 13 19 57 4.8 20 6 21 3 )
6 3 13 20 5 58 - 6 21 4 | 006 | °
8 4 19 25 63 7.7 - 8 27 4 [
10 5 22 30 72 9,5 - 10 32 4 | 010 | )
12 6 26 85 83 11,5 - 12 38 4 [
14 7 26 3 8 135 - 14 38 4 | .014 | °
16 8 32 40 92 15,5 - 16 44 4 [
20 10 38 50 104 19,5 — 20 54 4 .020 )

= {ZXEFEE M - Stock tool

HHIZ4 - Cutting Conditions

FRANKEN

ZEXH - Ordering example: 2667L.003

& SNFu/tr-Cu
== LTy s mM=)L-Avy
Solid carbide ball nose end mills — long design STEREL, - Valid for
ESS<
2667L
el
I
e
0 d &
de
2, =0,5xd4
SIHEREE A IHED = 7| mms =
v [m/min] f, [mm] % | MaL
140 0,004 x d4 O m] u] ]
130 0,003 x d4 O u] u} ]
110 0,003 x d4 O ] u] ]
90 0,002 x dy o " o "
70 0,002 x d4 O ] u] ]
1.1
M[ 21
3.1
4.1
140 0,004 x d4 ] [] [u] []
140 0,004 x d4 =] [] u] []
130 0,003 x d4 [m] [] [u] []
130 0,003 x d4 [m] [] o] []
110 0,003 x d4 [m] [] u] []
110 0,003 x d4 [m] [] [u] []
90 0,002 x d4 [m] [] u] []
70 0,002 x d 5] u 5] O
u
u
u
130 0,004 x d4 u] []
130 0,004 x d4 u] []
130 0,004 x d4 5] 0 []
120 0,003 x d4 u] []
120 0,003 x d4 u] []
120 0,003 x d4 [u] [m] ]
70 0,002 x dy 0
70 0,002 x dy []
290 0,006 x d4 5] u] []
70 0,002 X dy 0
70 0,003 x d4 []
60 0,002 x d4 []
40 0,002 x d4 []
. 70 0,002 x d4 ] []
H .
A4
.5
n

=&
0=

3 - very suitable
FHTTHE - suitable

.



=HEANKEIN 2BIoRIL LLT«Ay s "Fa7Ly2 2" - Solid Carbide End Mills “Duplex” YJHIZ& 4 - Cutting Conditions FRANKEN

N/tr-Cue NTe/r-Cuwe
- ZHEBRENAINT A—N VR - Multi-functional, #m Ty hBKURZAIIT LILT«Hy b "FaTZ Ly R -DIN6527 AV AAJ)LiR—)LItE
v—)L o high performance tool NR fine Flood and dry machining Solid carbide end mills “Duplex” — long design TSR B - Valid for
A=AV LIPSE - With Duplex geometry ANNN NR 2614LZ
- HPCEEBEER N T E =X DAL - Combination of HPC- — E'E 261517
OMAICHIGEUZEETE  and high-feed end mil = HPC S4es=hN T HSC S5 T
- BDD S ORI - Internal coolant supply, ICA NEREERUIFNT EREERUBEDFNT
fF (ICA) axial exit (ICA) —_— =] Roughing with circumference cutting edge High feed roughing with face cutting edge
B
DIN 6535 _ © i
CIHA 5 & & %
HB o
_ < o
[s+]
iy | 3 | | Lol Lon ]
45° RSD -
—  —
Q A g e
. ]
350 A = d ag = 0,4 x0d; 2, =0,2x0d;
—
~Ia /f PIHIRE [NHcD&ED| YIHIRE [NHicDiED| YIHIRE [(NHBIcDiXD| YIHLRE [HéicDIXD| #AmThAH | EAEEIAR % % *I1 mms %
D ‘ ZA - | Ve/Tz v [m/min] f, [mm] v [m/min] f, [mm] v [m/min] f, [mm] v [m/min] f, [mm] ap[mm] aglmm] %) | ML
N
T N N N TN & 21
= | - e 1.1 170 0,005 x dy 190 0,006 x dy 200 0,007 x dy 220 0038xd; | 005xdy 05xd o " o "
l2 é’
Is 21 150 0,005 x dy 170 0,005 x dy 180 0,006 x dy 200 0034xd; | 005xdy 05xd; o " "
I — e
: A—=IWZIUR Pl s 130 0,004 x dy 140 0,005 x dy 160 0,005 x dy 170 0030xd; | 0,04xd 0,4 xd o " o
d—F«>%" - Coating ALCR 41 120 0,003 x dy 130 0,004 x dy 140 0,004 x dy 160 0024xd; | 003xdy 03xd; o " o
AR - #HIM (R—YV4SE) Applications — material (see page 4) P
- [ FEAETRTOWHEIMICIIG - For almost all materials K 5.1 110 0,003 x dy 120 0,003 x d 130 0,004 x dq 140 0022xd; | 0,03xdy 0,3xdy o " o
- ALERINITERE TICHIFBFIMI - Suitable for roughing N 2396
=3t under unstable conditions e 3
- 2RTT. SRTTOFRIN LI HRE - 2D and 3D contours can be produced H A 1.2 M[ 21
31
41
DIN 6527 - O - Long design 11 170 0,006 x d 190 0,006 x dy 200 0,007 x dy 220 0,040xd; | 0,06xd 0,6 xdy O [ [
12 770 0,006 x dy 790 0,006 x d; 200 0,007 x d; 220 0,040xd; | 0,06xd 0,6xd; 5 " 0
S MAUFE - Order code 2614LZ 2615LZ . 2.1 150 0,005 X dy 170 0,005 x d 180 0,006 x dy 200 0,032xd; | 0,05xd 0,5 x4 O u u
- I 150 0,005 xd 170 0,005 xd 180 0,006 xd 200 0,032 xd 0,05 xd 05xd & O O
odi R r/r2 W ot Rl hoedy edp o Z | LR 130 0,005 x3; 140 0,005 x3; 160 0,006 x0; 170 0.032xd; | 005x6; | 05xd; E 0 0
hi1 he P | BIE 130 0,005  dy 140 0,005 x dy 160 0,006 x dy 170 0,032xd; | 0,05xdy 05xd; 0 O O
6 08 29/06 174 02 13 20 57 58 6 21 4 .006 O O b 100 0,003 x dy 110 0,004 x dy 120 0,004 x dy 130 0,024 X dy 0,03 X d 0,3xdy O u u
8 1 39/08 232 03 19 25 63 77 8 27 4 .008 ° ° 42 80 0,003 x d4 90 0,004 x d4 100 0,004 x d4 100 0,024 x d4 0,03 x dy 0,3 x dy [] [ [
10 12 49/1 29 04 22 3 72 95 10 32 4 .010 [} ®
12 16 59/12 348 04 26 35 83 115 12 38 4 .012 ° ® X
16 22 78/16 464 05 32 40 92 155 16 44 4 .016 ) ] .
3
4
15
16
21
22
23 750 0,006 X dy 70 0,006 x d 180 0,007 x d 200 0,040xd; | 0,06xdy 06X, o O
24
5
N[ 26 130 0,005 x d; 140 0,005 x d; 760 0,006 x d; 170 0,032xd; | 0,05xd; 05xd; = u
7
8
[ 31
[ 32
41
— Sme 42
Ta 7Ly RYTHRE 43
Duplex geometry a4
i 80 0,003 x d; 90 0,004 x d; 700 0,004 d; 100 0.024xd; | 0,03xdy 03xd; O O
A —_— W™ NEL N = .J
tmax = TEFIRERIES I 7 X Ryp EDMHEICKZHIDERUEDRKIE
Maximum rest material resulting from radius deviation from Rsp
R3p = CAM LDREZI 7R
Radius to be programmed in CAM S
no o= EIASYPR o
Face radius 3
rn =ERANSIT7ZRENBHAZDRSTIT A .g
" y Tangential radius between face radius and circumference cutting edge .
esspun
il [ B Eg= A~ 13 80 0,003xd 90 0,003xd 100 0,004 xd 100 0,022 xd 0,03 xd 03xd 0 u
et m =L -bL L"fJ:éI,?E’E‘UE’T\’r_/ h , H 12 80 0,003 d} 90 0,003 d: 700 0,004xd1 700 0,020 x d} 0,03 d} 03X d} g "
Measuring point definition for measuring length using a laser i
5

"

o = EXETEEE & - Stock tool

ZSESXH - Ordering example: 2614L2.006

MW = 3 - very suitable
[ = #FIAIRE - suitable

= -



ERANKEN #8IRrR3L LLFchyk "F2 7Ly " - Solid Carbide End Mills “Duplex”

N/tr-Cue
- ZHERE/\ /XTI A — VA - Multi-functional, @ Yy hBEORSAIT
Y=L high performance tool NR fine Flood and dry machining
-TFa 7Ly R FKET - With Duplex geometry NN
- HPCIEREERM T E =X D AT - Combination of HPC- e E T«
OlAICHIGLEETE and high-feed end mill : % r
- OO S DAERHEHIY - Internal coolant supply, ICA X
£+ (cA) axial exit (ICA) [m=]s2%
-RUWIHERWS P> YOI - Exira long design with
JANZOVTEHE long flute length ; BIE
DIN 6535
C_JHA
HB
—
45° Rap
3-5°
—
" L~ vl
» N %
= O A1 s —
S1 B S LV =

0d3

A—=ILZOVR

HHIZ4 - Cutting Conditions

/B

U7,
@W%

gudiy

LT YN "TaT Ly IR - TOZXNZAVYT AAI)LIR—=)LFE
Solid carbide end mills “Duplex” — extra long design

"

HPC = EESRINT
NEAN=ZERLRINT
Roughing with circumference cutting edge

HSC =R InT
EXNZERUEXED NI
High feed roughing with face cutting edge

FRANKEN

NT/er-Cut

S RELT - Valid for

2616LZ
261712

d—3 >4 - Coating

TIALN |

TEFREEE - HHIM (R—V45ER)
- FEAETRTOWEIM KIS
- AREBINIRETICRF2FMI

Applications — material (see page 4)

- For almost all materials K
N

- Suitable for roughing

Pads1) |

[CERE under unstable conditions 2528
- 2RTT. SRTTOFIRIN T ICRE - 2D and 3D contours can be produced 1.1 1.2
IYANZO>7 - Extra long design
2 MAIFE - Order code 2616LZ 2617LZ
odi Rgp ri/ro M tmax 2 I3 li  ods ody Ia VA P14 X
hi1 h6 I | BIE

8 1 39/08 232 03 19 30 68 77 8 32 4 .008 o ()
10 12 49/1 29 04 22 3% 80 95 10 40 4 .010 [} °
12 16 59/12 348 04 26 45 93 115 12 48 4 012 ° ®
16 22 78/16 464 05 32 55 108 155 16 60 4 .016 [J ®

Ta 7Ly ATIRNERE
Duplex geometry

Messpunkt
Measuring point

tmax = LEFIRERE I 7 X Ryp EDIEICKZHIDIZUEDRAE
Maximum rest material resulting from radius deviation from Rsp
R3p = CAM LDREZI 7R
Radius to be programmed in CAM
rn =EXIEIZIFR
Face radius
rp, =ERNZIPRENARFIEDFSTIT R
Tangential radius between face radius and circumference cutting edge
m =L—T—ICLBITERRMERIVN
Measuring point definition for measuring length using a laser

2

o = EXETEEE & - Stock tool

Z3ESA - Ordering example: 2616LZ.008

= k=2
ang 1l 1}
b & & 2%
&
&
o < od ‘ <
B Lo | oo |
a g e
g = Oy ag = 0,4 x0d; 2 =02xd
YIHIRE [NHcD&ED| YIHIRE [NHicDiED| YIHIRE [(NHIcDiXD| YIHLRE [HéicDIXD| #AmhAH | EAEEIAR % \Q “I| mms %
V¢ [m/min] f, [mm] V¢ [m/min] f, [mm] V¢ [m/min] f, [mm] V¢ [m/min] f, [mm] ap[mm] a[mm] %l | maL
11 170 0,005 x dy 190 0,006 x dy 200 0,007 x dy 220 0,038 x dy 0,05 X dy 0,5xdq o u o u
21 150 0,005 x d4 170 0,005 x dq 180 0,006 x dq 200 0,034 x dq 0,05 x d4 0,5x dq m] ] [ ]
P 3.1 130 0,004 x d4 140 0,005 x d4 160 0,005 x d4 170 0,030 x d4 0,04 x dq 0,4 x dy (] u O
4.1 120 0,003 x d 130 0,004 X d 140 0,004 x d 160 0,024 x d 0,03 x d 0,3xd o m o
5.1 110 0,003 x dy 120 0,003 x d4 130 0,004 x d4 140 0,022 x d4 0,03 x dy 0,3 x dy (] u O
1.1
M| 21
3.1
4.1
1.1 170 0,006 x d4 190 0,006 x d4 200 0,007 x d4 220 0,040 x d4 0,06 x dq 0,6 x dy ] [] []
1.2 170 0,006 x d4 190 0,006 x d4 200 0,007 x d4 220 0,040 x d4 0,06 x dq 0,6 x dy [m] [] []
2.1 150 0,005 x d4 170 0,005 x d4 180 0,006 x d4 200 0,032 x d4 0,05 x dy 0,5 x dy =] [] []
K : 150 0,005 x d4 170 0,005 x d4 180 0,006 x d4 200 0,032 x d4 0,05 x dy 0,5 x dy [] [] []
130 0,005 x d4 140 0,005 x d4 160 0,006 x d4 170 0,032 x d4 0,05 x dq 0,5 x dy [u] [] []
130 0,005 x dy 140 0,005 x dy 160 0,006 x d 170 0,032 x dy 0,05 x dy 0,5xdq O u [
b 100 0,003 x d4 110 0,004 x d4 120 0,004 x d4 130 0,024 x d4 0,03 x dq 0,3 x dy [m] [] []
42 80 0,003 x dq 0 0,004 X dy 100 0,004 X dy 100 0,024 x d; 0,03 X d 0,3xdq 0 u u
3
4
15
1.6
2.1
22
23 150 0,006 x d4 170 0,006 x d4 180 0,007 x d4 200 0,040 x d4 0,06 x dq 0,6 x dy =] []
24
.5
N .6 130 0,005 x dy 140 0,005 x d4 160 0,006 x d4 170 0,032 x d4 0,05 x dy 0,5 x dy [ []
.7
.8
[ 31
[ 32
4.1
4.2
43
44
[ 30 0,003 x 90 0,004 x d; 100 0,004 x 0y 100 0,024 x 0,03xd; 0,3xd; 0 [
.3
S 21
22
13
.4
.5
.6
1.1 80 0,003 x d4 90 0,003 x d4 100 0,004 x d4 100 0,022 x d4 0,03 x dy 0,3 xd4 [m] []
H 1.2 80 0,003 x d4 90 0,003 x d4 100 0,004 x d4 100 0,020 x d4 0,03 x dy 0,3 xd4 [] []
3
4
5]

MW = 3 - very suitable
[ = #FIAIRE - suitable

= >
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