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Trochoidal milling

Trochoidal milling is the overlapping of a circular path with a linear movement
and thus the conversion of slot milling into contour milling. Just as in finishing
operations the chip is peeled from the workpiece with a low radial depth of cut
and a maximum axial depth of cut (2 x d4 to 5 x d1). The small contact angle
reduces heat generation during machining and less thermal stress results in

a higher tool life.

Thus high metal removal rates can be generated even on low-powered
machines and the wear during full slot-milling particularly in difficult to
machine materials is reduced. The end mill is used with the entire flute
length and as a result the wear is evenly spaced out over the full cutting
edge length thus increasing tool life.

Advantages of trochoidal milling

e Suitable in particular for difficult to machine materials
and thin-walled components

e Stress on tools and machine is reduced

e |ncrease of metal removal rate on low-powered dynamic machines
e Suitable also with unstable workpiece clamping conditions

e Enables high axial depth of cut up to 5 x d4

e With up to 7 cutting edges for a highly efficient cutting performance
with high feed rates

The tools

In order to meet the requirements of trochoidal machining FRANKEN solid
carbide end mills “Trochoid” feature low-vibration characteristics such as
variable spacing and variable helix angle or a new cutting edge geometry.

The newly developed chip divider reduces the axial pull-out force of the tool
and minimizes the risk of chip jams in pockets. The short chips can easily
be removed with compressed air or emulsion thus avoiding a repeated
pull-through of chips.

New high-performance coatings and an optimally suited carbide substrate
round off the performance of these new types of tool.

e (utting geometry Jet-Cut for steel, TiNox-Cut for INOX and Alu-Cut for
Aluminum

e Max 5 length dimensions available per type (2 x d+, 3 x dy, 4 x d1, 5 x d1
and 6 x d1)

e Chip breaker geometry designed for process-reliable roughing
of pockets and contours.

® TiNox-Cut and Alu-Cut design with internal coolant supply (ICA)

e Special preparation of cutting edges to reduce vibrations

e | ow-vibration machining thanks to variable spacing and variable helix angle
e New high-performance coatings

e Optimally suited carbide substrate
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New CAD/CAM-programming systems enable the machining
of complex contours and pockets in 2D and 3D with a
trochoidal milling cycle. The objective of these new cycles

is the optimised calculation of milling paths to avoid
unproductive tool motion.

HPC Slot Milling

with Standard End Mills

Slot L x W x H: 450 x 20 x 45 mm

Material: 1.2312

Tool: Solid carbide end mill
1999A.016

Cutting dia. dy: 16 mm

Cutting length Io: 32 mm

Neck length I3: extended up to min. 45 mm

Flutes: 4

Cutting speed v;: 150 m/min
Feed per tooth f;; 0,08 mm
Axial depth of cut ap: 15 mm
Radial depth of cut ag:16 mm

Machining time: ~ 3:13 Minutes

The milling strategy requires 3 tool paths

Trochoidal Slot Milling
with End Mills “Trochoid”

Slot L x W x H: 450 x 20 x 45 mm

Material: 1.2312

Tool: Solid carbide end mill
2533L.016 (3 x d4)

Cutting dia. d4: 16 mm

Cutting length I»: 48 mm

Flutes: 5

Cutting speed v;: 200 m/min
Feed per tooth f;: 0,12 mm
Axial depth of cut ap: 45 mm
Radial depth of cut ag:1,2 mm

Machining time: ~ 2:07 Minutes

Due to the longer flute length and use of a
special chip breaker the slot can be produced
in a single machining operation PTime savings
compared

to HPC-slot milling: 30%
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JERD: Please note:
BWHIMICHITZTYRILOBARIIUTOES TRINTVET : The suitability is indicated as follows: —
.
W= 5B B = very suitable
. [J = suitahl
0= EEasE suitable
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1 74
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A [ [
A A A
i 2TV R /TG SR TILIE®
2531L 2533L 2535L 2557L 253712 253912 254172 254312 2585TZ 3738 2 3740_2 3742 1
R S — I 2|EENERA HTE (DINth) RERIJISt) 6 6 8 8 10 10 12 12 14 16 16 18 ~—3 Page
Range of application — material Tensile Strength Material examples Material numbers 7 7 9 9 11 11 13 13 15 17 17 19 B v /f,
AR LR Cold-extrusion steels, Cq15
SRR ER Construction steels, <600 N/mm?2 S2350R (S137-2) SSFL’JCMg HS\?V%%%OS%R"A n n n n n n n n n
IRHH Free-cutting steels, etc. 10SPb20 ’ '
HEMASE AR R Construction stegls, E360 (St70-2)
i Case-hardened steels, <800 N/mm2 16MnCr5 SSSC,SS'\ztSEégCSrﬁRASZI-kLSCMn, ] ] ] ] ] ] ] ] ]
EE il Steel castings, etc. GS-25CrMo4 nass,
gifi Case-hardened steels, 20MoCr3
BAUEE Heat-treatable steels, <1000 N/mm?2 42CrMod ot Smadon, m m m m m m n n n
ARG Cold work steels, etc. 102Cr6 M, oL, Sbraabh,
HANIDEH Heat-treatable steels, 50CrMo4
AREER Cold work steels, <1200 N/mm2 X45NiCrMo4 SCM445H, SKH, SKS, SKT, SUP u u n n O O [} [} [}
Z1LiR Nitriding steels, etc. 31CrMo12
Saeifl High-alloyed steels, X38CrMoV5-3
AT EH (SESEM) Cold work steels, < 1400 N/mm2 X100CrMoV8-1-1 SKD12, SKD61, SKT, SUH, SKH [ ] [ ] [ ] [ ] m] m] m] m] m]
& S0 (FARELE ) Hot work steels, etc. X40CrMoV5-1
ATVLR Stainless steel materials
11 |75 TIILToHAb Ferritic, martensitic < 950 N/mm2 X2CrTi12 SCS, SUS420J2, SUS403 [] [] [] [] [] [] [] [] [] .
21 |[A—ZXTFAhk Austenitic < 950 N/mm2 X6CrNiMoTi17-12-2 SCS, SUH, SUS304, SUS316 u u u u [] [] u u u 5 M
31 |A—RTFANTS5 1~ ZH%, HEBELER Austenitic-ferritic (Duplex) < 1100 N/mm2 X2CrNiMoN22-5-3 SUS329J3L, SUS630 [} ] ] ] [] [] [] [] [] b
41 |A—RTFHANT754~ TR, EELR Austenitic-ferritic heat-resistant (Super Duplex < 1250 N/mm2 X2CrNiMoN25-7-4 SUS329J4L, SCS14A, 15-5PH m] m] m] m] ] ] [] [] [] 4.
) . . 100-250 N/mm?2 EN-GJL-200 (GG20) FC200 [] [] [] [] ] ] 0 0 0
Y Bk Cast iron with tamellar graphite (L) 250-450 /mm? | EN-GJL-300 (6630) FC300 (] (] (] (] 0 0 0 0 0
N . ] . 350-500 N/mm?2 EN-GJS-400-15 (GGG40) FCD400 [] [] [] [] ] ] ] ] ]
HOSANFH Cast iron with nodular graphite (5.J5) 500-900 W/mm? | EN-GJS-700-2 (GGG70) FCO700 O O O O O 5 5 5 5
. = ! : . . 300-400 N/mm?2 GJV 300 FCV300 [ ] [] [] [] ] ] ] ] ]
NIFa5—Hk Cast iron with vermicular graphite (GJV) 400-500 N/mm?2 GV 450 FOV400 = = = = o o o o o
. 250-500 N/mm2 | EN-GJMW-350-4 (GTW-35) FCMW330 [] [] [] [] ] ] 0 0 0
FIEESR Malleable cast iron (5TMW, GTME) 500-800 N/mm2 | EN-GJVIB-450-6 (6TS-45) FOMWS370 (] (] (] (] 0 0 0 0 0
TILEZTLE Aluminium alloys
< 200 N/mm2 EN AW-AIMn1 A1050, A3030 O O O O u u u u u [] [] []
TILIZULEE B Wrought aluminium alloys < 350 N/mm2 EN AW-AIMgSi A5052, A6061 O O O O [] [] [] [] [] [] [] []
< 550 N/mm2 EN AW-AIZn5Mg3Cu A7075 [} [} [} [} [] [] [] [] [] [] [] []
Si< 7% EN AC-AIMg5 ADC5, AC7A ] ] [}
TILEZULES Y Aluminium cast alloys 7% < Si< 12% EN AC-AISi9Cu3 ADC11,ADC12, AC2A
12% <Si<17% GD-AISi17Cu4FeMg ADC14
HEs Copper alloys
iR ES 25 Pure copper, low-alloyed copper < 400 N/mm2 E-Cu57 #ligH, C2400 O O O O ] ] ] ] ]
B Copper-zinc alloys (brass, long-chipping) < 550 N/mm2 CuZn37 (Ms63) (2720,62801 [} [} [} [} [] [] [] [] []
RHIE Copper-zinc alloys (brass, short-chipping) < 550 N/mm2 CuZn36Pb3 (Ms58) €3560,C3710 =] =] =] =] ] ] ] ] []
TILZEH Copper-aluminium alloys (alu bronze, long-chipping) < 800 N/mm2 CuAl10Ni5Fe4 5210,06280 ] ] ] ] [] [] [] [] []
Eif Copper-tin alloys (tin bronze, long-chipping) < 700 N/mm2 CuSn8P LBC3 ] ] ] ] [] [] [] [] []
REIE R Copper-tin alloys (tin bronze, short-chipping) < 400 N/mm? CuSn7 ZnPb (Rg7) BC3 ] ] ] ] [] [] [] ] ]
N ! < 600 N/mm2 (Ampco 8) O O O O [] [] [] [] []
BHAGE Special copper alloys = 1400 N/mm2 {Ampco 45] 0 0 0 0 [ u u u u
FESPINA Magnesium alloys
RTFXIVLER Magnesium wrought alloys < 500 N/mm?2 MgAI6Zn
S ESINS L] Magnesium cast alloys < 500 N/mm2 EN-MCMgAI9Zn1 MC2A, MD1A
=YD 4l Synthetics
HAEL R Duroplastics (short-chipping) Bakelit, Pertinax
EREET Thermoplastics (long-chipping) PMMA, POM, PVC
AR L BiRs (HkiE = 2 <30%) Fibre-reinforced synthetics (fibre content < 30%) GFK, CFK, AFK
AR {L Rifs (S H E>30%) Fibre-reinforced synthetics (fibre content > 30%) GFK, CFK, AFK
Special materials
J7771k Graphite C 8000
UG RTU-REE Tungsten-copper alloys W-Cu 80/20 O O O O [] [] [] [] []
‘aME Composite materials Hylite, Alucobond
FEVER Titanium alloys
FFZE Pure fitanium < 450 N/mm? Til MFaT [] [] [] [] [] [] [] [] []
NN - < 900 N/mm2 TiAl6V4 Ti-6AI-4V u u u [] [] [] [] [] []
Favad Titanium alloys = 1250 \/mm2 TiAI4Mo4Sn2 TiAI4Mo4Sn2 ] ] ] ] ] ] ] ] ]
v EEE INLNERS HESSE Nickel alloys, cobalt alloys and iron alloys
=L Pure nickel < 600 N/mm2 Ni 99,6 vl [] [] [] [] []
— A ol < 1000 N/mm?2 Monel 400 EJL 400, /\X7TA1 B [] ] ] ] ]
=vrlEas Nickel-base alloys = 1600 N/mm? Tnconel 718 T~ aFIL 718 ] ] ] m m
o ™ | < 1000 N/mm2 Udimet 605 Udimet 605 [] [] [] [] []
VU HERE Cobalt-base alloys = 1600 W/mm? Haynes 25 Haynes 25 m m m [ [
BEEE Iron-base alloys < 1500 N/mm?2 Incoloy 800 Incoloy 800 [] [] [] [] []
SEE Hard materials
1.1 44 - 50 HRC Weldox 1100 SKT4, )L Rv2 1100 ] O [} [}
12 50 - 55 HRC Hardox 550 N\—Rv 2550 H
13 | =3%EM. SREN. SEESHYk High strength steels, hardened steels, hard castings 55 - 60 HRC Armox 600T SKD61,77—E w7 Z600T .
14 60 - 63 HRC Ferro-Titanit SKD11 ,1
15 63 - 66 HRC HSSE HSSE 5

W = §i# - very suitable
0 = @M AT BE - suitable
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= High-performance tool

= Newly developed geometry
with chip breaker

= | ow-vibration machining

= 4 lengths available

RSO

FOJ K Z>KR=)JL - Trochoidal End Mills

z 2xd4

38420 NOEEE

3xd4

KBx45° S\NHEE

g

Od—F«>% - Coating ALCR ALCR

TV —ay - wEIM (PABER) Applications — material (see page 4) P 1151 P 1151

BV OCRELZeMEERINDS = For process-reliable trochoidal 1.1-21 3.1-4.1 1.1-21 3.1-4.1

OO REMTIC roughing operations K| 11-42 K 1142

= IRTOHR FIRRWHIMIC = For all steel materials and cast materials ND 13 ND o 113

= 2T TEERERHIMIC = For almost all tough materials

= EFINTICHERRTAE = Suitable for finishing N 212852 N[ 212852
s 143 s 143
H 1.1 H 1.1

I, =2 x dy— >4 - Long design

0 dq lo I3 l4 0 d3 0dy In KB VA

h10 h6 == B3k
6 13 20 57 58 6 21 0,12 4
8 19 25 63 7,7 8 27 0,12 5
10 22 30 72 9,5 10 32 0,2 5
12 26 35 83 15 12 38 0,2 5
16 32 40 92 155 16 44 0,2 5
20 40 50 104 195 20 54 0,3 5

T

Eka—F+—
with bevelled edge

2531L.008

81244 - Cutting Conditions FRANKEN
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Trochoidal end mills type NF — long and extra long design

STEREY R - Valid for

2531L.012

2531L.020

h10 h6 == F#
6 18 25 62 58 6 26 0,12 4
8 24 30 68 7,7 8 32 0,12 5
10 30 35 80 95 10 40 0,2 %)
10 30 35 80 95 10 40 0,2 6
12 36 45 93 15 12 48 0,2 )
12 36 45 93 15 12 48 0,2 6
14 42 50 99 136 14 54 0,2 )
16 48 55 108 155 16 60 0,2 5
16 48 55 108 156 16 60 0,2 7
20 60 70 126 1956 20 76 0,3 5
20 60 70 126 196 20 76 03 7

ta—+—
with bevelled edge

2533L.008

2533L.010006

2533L.012006
| 2533L.016 |
| 2533L.020 |

6
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Z3ESLH - Ordering example: 2531L.006

2531L
lh=2xdy lo=3xdy 2533L
S
/] 3 b
: 1]
A . I &
o
& <
A &
&
0 dq ’
S de
2. =0,15xd4 2 =0,1xd¢
Ve f, Ve f; o4
[m/min] [mm] [m/min] [mm] 3( ¢ ‘
340 0,012 xd4 320 0,012 xd4 m] [ ] m] ]
320 0,011 xdq 300 0,011 xd4 ] ] [m] u
300 0,010 xd4 280 0,010 xd4 m] [ ] m] ]
270 0,009 xdq 250 0,009 xd4 ] ]
250 0,008 xd4 230 0,008 xd4 m] ]
AT LR - Stainless steel materials
. 140 0,008 xdq 130 0,008 xd4 []
M| 2 120 0,008 xd 110 0,008 xdy u
L 100 0,007 xd4 90 0,007 xd4 []
4. 90 0,007 xd 80 0,007 xd []
210 0,009 xdq 200 0,009 xd4 =] [] =]
210 0,009 xdq 200 0,009 xd4 =] [] [H]
200 0,007 xd4 180 0,007 xd4 a [] ]
200 0,007 xd4 180 0,007 xd4 [m] [] H]
160 0,007 xd4 150 0,007 xd4 =] [] =]
160 0,007 xdq 150 0,007 xd4 =] [] =]
140 0,005 xdq 130 0,005 xd4 =] [] =]
100 0,005 xd 90 0,005 xd =] [] [H]
77)L=5% - Aluminium alloys
0,014 xd; 300 0,014 xd; O u
320 0,013 xdq 300 0,013 xd4 =] []
320 0,012 xd4 300 0,012 xd4 =] []
A& < - Copper alloys
200 0,009 xdq 190 0,009 xd4 =] []
200 0,009 xdq 190 0,009 xd4 =] []
200 0,009 xdq 190 0,009 xd4 [] 0 []
180 0,007 xdq 160 0,007 xd4 =] []
180 0,007 xdq 160 0,007 xd4 [u] []
180 0,007 xds 160 0,007 xdy n O n
100 0,005 xd4 90 0,005 xd4 =] []
100 0,005 xdq 90 0,005 xd4 =] []
XTI T LEZ - Magnesium alloyls : : | ‘ ‘ ‘
| | | \ \ \ \
=) BE - Synthetics
3} - Special materials
100 0,005 xd4 90 0,005 xd4 [B] []
FR2>E% - Titanium alloys
0,007 xdq 100 0,007 xd4 []
100 0,007 xdq 90 0,007 xd4 []
90 0,006 xd 80 0,006 xdy n
—wLE, ONILE \JZA & & - Nickel alloys, cobalt alloys and iron alloys
100 0,004 xdq 90 0,004 xd4 ]
30 0,004 xdq 30 0,004 xd4 []
40 0,004 xdq 40 0,004 xd4 []
40 0,004 xdq 40 0,004 xd4 []
30 0,004 xd4 35 0,004 xd4 []
30 0,004 xd4 30 0,004 xd4 []
=& - Hard materials
A 230 0,007 xdq 210 0,007 xd4 =] ]
H =
5
W = 5&5# - Very Suitable Ve = YRR - Cutting speed 7

[ = #FAPJ4E - Suitable

f,= K T=DED - Feed per tooth

[FRANKEN|
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7roctrors 7roctror
+ . FOOARIVRIIIL ZATFINF-TOR 50T THRELS, Valid f
= SERE/N\T/NT4—< > = High-performance tool — Trochoidal end mills type NF — extra long design ¢ ) LT lr
v—)L = Newly developed geometry NF \§= 25351
= FREOFVTIL—H— with chip breaker - Se— lb=4xd, b =5xd4 25571
FETIH = | ow-vibration machining (NN
= EEYDZRWIIT u 4 lengths available
AEBEOTERT ’ 4xd4
38420 NOEEE = z
: ?
SXd" ‘11 <
KBx45° S\NHEE
\/ al a
< [+
-}
3 de
2, = 0,05 x d4 2 = 0,03 x d4
VC fz V(; fZ ¢
[m/min] [mm] [m/min] [mm] & ¢ ‘
~|
‘—A'l 300 0,011 xdq 260 0,010 xd; o m a] "
gE |:: EB | EI 270 0,010 xdy 230 0,009 xd; o n o n
Iy
I3 250 0,009 xdq 210 0,008 xd; 0 . o "
i
230 0,008 xdy 200 0,007 xdy 0 "
d—F«>7% - Coating ALCR ALCR
TV —ay - WHIM (PABER) Applications — material (see page 4) Pl 1151 P 1151 200 0,007 xdy 180 0,006 xd B D
VWO ZeTEREIND = For process-reliable trochoidal 1.1-21 3141 1.1-21  3.1-41 X7~ L - Stainless steel materials
]\ [ /r Fﬁnult: roughing Operations K _ K _ 1L 120 0,008 xd4 110 0,007 xdq L
B IRTOMZR. SEHRRWYIMIC = For all steel materials and cast materials N 1443 NI 14-13 Mz 1:38 833? iﬁ} 7 88% ig} 5
= AT TEaRE B WHIMIC = For almost all tough materials i i 4, 70 0,007 xd 60 0,006 xd O
s+ EFIMTICHEATEE = Suitable for finishing N - 21-28,52 N - 21-28,52
s (a3 5 1113 190 0,009 xdy 180 0,008 xd; O [ O
H 14 H 11 190 0,009 xdy 180 0,008 xd; § [ O
: : 170 0,007 xdy 760 0,006 xd; 0 u 0
770 0,007 xd; 160 0,006 xd; E u 0
. 140 0,007 xdy 730 0,006 xdy 0 u 0
= - >4 u . i 140 0,007 xd 130 0,006 xd =] ] O
lp =4 x dy - TZARS0>% - Extra long design %L | | | ] 140 L0 120 0000, o | = =
0d o I3 l 9ds 0 dy Ia KB z Bed—F+— 80 0,005 xd 70 0,005 xd O O] O
h10 h6 == B8k with bevelled edge Bl I
6 24 30 68 58 6 32 0,12 4 S — 0,014 xd; 250 0,012xd; O O
8 32 40 80 7.7 8 44 0,12 5 2535L.008 270 0,013 xd; 250 0,017 xdy 0 ]
10 40 50 95 95 10 55 0,2 5 270 0,012 xd; 250 0,010 xd; = u
10 40 50 95 9,5 10 55 0,2 6 2535L.010006
12 48 60 107 11,5 12 62 0,2 )
12 48 60 107 15 12 62 0,2 6 2535L..012006 SAEZ - Copper alloys
14 56 65 114 135 14 69 0,2 5 180 0,009 xd; 170 0,009 xd; 0 []
16 64 75 128 155 16 80 0,2 5 2535L.016 138 8333 Xg1 1;8 8888 Xg1 < S :
16 64 75 128 155 16 80 0,2 7 205 XG4 09 X0y
20 80 90 150 195 20 100 03 5 |2535L.020 i e it o =
20 80 90 150 195 20 100 03 7 150 0,007 xd; 140 0,007 xdj [l 5] u
80 0,005 xdy 70 0,005 xd; 0 u
25571 _ _ 30 _ 0,005 xd 70 0,005 xd; = [
X% LES - Magnesium alloys
0 dq lo I3 l4 0d3 0 do A KB Z b —+— [ [ [ \ \ \ \
o h6 == B with bevelled edge o RS - Symthetios 1 1 1 ‘ ‘ \ \
6 30 36 75 5,8 6 39 0,12 4
8 40 48 88 7,7 8 52 0,12 5 2557L.008
10 50 60 105 95 10 65 0,2 ©
12 60 70 118 15 12 73 02 5 2557L.012 T Soacial malerals
14 70 80 128 135 14 83 0,2 )
16 80 90 142 155 16 94 0,2 5 2557L.016 80 0,005 xdy 70 0,005 xd 5] []
18 90 100 150 17,5 18 102 0,2 5
20 100 110 163 195 20 113 0,3 5 2557L.020 F22 5% Titanium alloys
90 0,007 xd 70 0,006 xd; n
80 0,007 xdy 60 0,006 xd; "
70 0,006 xd; 50 0,005 xd; u
—oFLE, ONLRE, KA 2va 2 - Nickel alloys, cobalt alloys and iron alloys
80 0,004 xd; 60 0,004 xd; u
% 0,004 xd; 20 0,004 xd; u
35 0,004 xdy 30 0,004 xd; [
35 0,004 xdy 30 0,004 xd; [
30 0,004 xdy 2 0,004 xd; u
25 0,004 xd; 20 0,004 xd; "
=8 E 3 - Hard materials
1 180 0,006 xd; 760 0,005 xd; 0 u
H 3
5
8 EMUGE Z3ESH - Ordering example: 2535L.006 W - 558 - Very Suitable Vo = SIMIEREE - Cutting speed EMUGE 9
[ = #FPJHE - Suitable fzc: A T=D3%ED - Feed per tooth



FRANKEN

77N ox-Cut

7roctriore

" SHBENATINTH—T VR
v—)L

" HEEOFYIIL—H—
FEIH

= EEUDARWINT

w EOHNS DA A LR — LA
=(ICA)

s 5SEEOTERT

FOJ K Z>KR=)JL - Trochoidal End Mills

= High-performance tool

= Newly developed geometry
with chip breaker

= | ow-vibration machining

= nternal coolant supply,
axial exit (ICA)

= 5 |engths available

RSO

72 2

xd4

38420 NOEEE

3
KBx45°

g

xd4

S\NEE.

81244 - Cutting Conditions FRANKEN

J—F+>% - Coating
T —ay - #EIM (PABER) Applications — material (see page 4) P 1131 4151 P 1431 4151
5V TOCXZeEEERIND = For process-reliable trochoidal roughing 1.1-4.1 1.1-4.1
SO RIS operations KT 1142 K I 1142
= SO TS ICRE = Especially suitable for difficult to cut materials N 1443 N3
" AT TEHRERTRTOWHIMIC = For all tough materials
s EIFINTICHEAAEE = Suitable for finishing N 212852 N 21-2852
s 1126 s 1126
lp =2 x dy — 01>/%/ - Long design 3712 | | ]
0 2 I3 I 0d3 o dp Ia KB Z ik —+—
h10 h6 == I with bevelled edge
6 13 20 57 58 6 21 0,12 4
8 19 25 63 7,7 8 27 0,12 5 2537TZ.008
10 22 30 72 9,5 10 32 0,2 5)
12 26 35 83 115 12 38 0,2 5 2537TZ2.012
16 32 40 92 155 16 44 0,2 5)
20 40 50 104 195 20 54 0,3 5 2537T2.020

0 dq o I3 l 9 dg 0 dp In KB Z Bta—7+—
n1o h6 = B3k with bevelled edge

6 18 25 62 58 6 26 0,12 4

8 24 30 68 778 32 0,12 5

10 30 35 80 95 10 40 0,2 5

10 30 35 80 95 10 40 0,2 6

12 36 45 93 15 12 48 0,2 5

12 36 45 93 15 12 48 0,2 6

14 42 50 99 135 14 54 0,2 5

16 48 55 108 155 16 60 0,2 5

16 48 55 108 155 16 60 0,2 7

18 54 60 114 175 18 66 0,2 5

20 60 70 126 195 20 76 03 5

20 60 70 126 195 20 76 03 7 25397Z.020007

25 75 £l 150 242 25 94 03 5

L

0 BRS

ZESH - Ordering example: 2537TZ.006

7N ox-Cut
7roctro/e
FAJARIVRIN ZAFINF-OVFEIVI IR NZOVY HHEBE - Valid for
Trochoidal end mills type NF — long and extra long design RA
253712
lh=2xd, l2=3xdy 253977
S
— <
h=] o
= 1]
Y o~ o
I <
&
[/
&
0 d4
de
2 =0,15xd4 2 =0,1xdq
Ve f; Ve f; 0
[m/min] [mm] [m/min] [mm] 3( ¢ ‘
340 0,012 xd4 320 0,012 xd4 m] [ ] m] [ ]
320 0,011 xdq 300 0,011 xd4 ] ] [m] u
300 0,010 xd4 280 0,010 xd4 m] [ ] m] ]
270 0,009 xdq 250 0,009 xd4 ] ]
250 0,008 xd4 230 0,008 xd4 m] ]
AT LR - Stainless steel materials
. 150 0,008 xdq 140 0,008 xd4 []
M| 2 130 0,008 xd 120 0,008 xd u
L 110 0,007 xds 100 0,007 xd; ]
4. 100 0,007 xd 90 0,007 xd []
210 0,009 xdq 200 0,009 xd4 =] [] =]
210 0,009 xdq 200 0,009 xd4 =] [] O
200 0,007 xd4 180 0,007 xd4 ] [] O
200 0,007 xd4 180 0,007 xd4 [H] [] H]
160 0,007 xdq 150 0,007 xd4 =] [] =]
160 0,007 xdq 150 0,007 xd4 =] [] =]
140 0,005 xdq 130 0,005 xd4 =] [] =]
100 0,005 xd 90 0,005 xd =] [] [H]
77)L=5% - Aluminium alloys
0,014 xd; 320 0,014 xd; O u
350 0,013 xdq 320 0,013 xd4 =] []
350 0,012 xdq 320 0,012 xd4 =] []
A& - Copper alloys
200 0,009 xdq 190 0,009 xd4 =] []
200 0,009 xdq 190 0,009 xd4 =] []
200 0,009 xdq 190 0,009 xd4 =] =] []
180 0,007 xdq 160 0,007 xd4 =] []
180 0,007 xdq 160 0,007 xd4 [u] []
180 0,007 xds 160 0,007 xdy O O n
100 0,005 xd4 90 0,005 xd4 =] []
100 0,005 xdq 90 0,005 xd4 =] []
XTI TLEZ - Magnesium alloyls : : ‘ ‘ ‘
| | | \ \ \
=) BE - Synthetics
3} - Special materials
120 0,005 xd4 110 0,005 xd4 []
FAR2>E% - Titanium alloys
0,007 xdq 130 0,007 xd4 ]
130 0,007 xdq 120 0,007 xd4 []
120 0,006 xd4 110 0,006 xd4 []
—wLE, ONILE JZA & & - Nickel alloys, cobalt alloys and iron alloys
100 0,004 xdq 90 0,004 xd4 ]
30 0,004 xdq 30 0,004 xd4 []
40 0,004 xdq 40 0,004 xd4 []
40 0,004 xdq 40 0,004 xd4 []
30 0,004 xd4 35 0,004 xd4 []
30 0,004 xd4 30 0,004 xd4 []
=& - Hard materials
1
2
i Sl
4
5
W = 5&5# - Very Suitable Ve = YRR - Cutting speed 11
[ = #FPJHE - Suitable f,= K T=DED - Feed per tooth



FRANKEN

FOJ K Z>KR=)JL - Trochoidal End Mills

81244 - Cutting Conditions FRANKEN

77NV ox-Cuwt 77/NVox-Cuwt
7roctrors 7roctror
FAJAMRIVRIN ZAFNF-TORZOVST -
n SHRENTINTH—T R " Highl-pgrforlmange tool NF \:- Trochoidal end mills type NF — extra long design HIRER - Valid for
N ] N
V=)L ‘ L ewly developed geometry ee— L=4xd L=5xd 2541727
" HEROFYTITL—N with chip breaker - NN\N 2 =4Xdq =3 X4 254377
FETIH = | ow-vibration machining (NN
= EEYDZRWIIT = |nternal coolant supply,
= BONSDACILR—ILAE axial exit (CA) z 4xd4
Z(ICA) = 5 |engths available A ) - =
s SEEDTIERT 3g-42°0 N\\EEE . :
i n
N &
5Xd1 &
KBx45° S\NHEE
\/ al a
4D © ©
+ 0 d4
% % ||
2 = 0,05 x d4 a2, = 0,03 x d4
Ve f; Ve f; ¢
[m/min] [mm] [m/min] [mm] 3( 'y ‘
‘z—IA'] 300 0,011 xdq 260 0,010 xd4 o m a) n
EE |:: EB | §I 270 0,010 xd 230 0,009 xd; o u a] u
Iy
I3 250 0,009 xd 210 0,008 xd o ] a) m
i
230 0,008 xd 200 0,007 xdy o u
Jd—7>% - Coating TIN / TIALN TIN / TIALN
FIUr—3 - I (PABER) Applications — material (see page 4) P 181 4151 P 1481 4151 200 0,007 xd 180 0,006 xdy B -
P EVWTOCRRZeUEERINDS = For process-reliable trochoidal roughing 1.1-4.1 1.1-41 ZT L X - Stainless steel materials
l\ || /r Fﬁnul |z Opera’[ions . 130 0,008 xdq 120 0,007 xd4 L]
= SEEAM O T I Ic BB = Especially suitable for difficult to cut materials M2 1;3 3'88? §§1 133 88% :g1 :
= T TERER TR TOREIMIC = For all tough materials 3 80 0,007 xd, 70 0,006 xdy O
s EFMTICHERAEE = Suitable for finishing
190 0,009 xdy 180 0,008 xd; 0 (] (]
190 0,009 xdy 180 0,008 xd; 0 (] (]
170 0,007 xd 160 0,006 xd{ 0 (] (]
- . . 170 0,007 xd 160 0,006 xd 0 (] (]
lp = 4 x dy - T/ XS04 - Extra long design 54112 | | 140 0007, 130 0006, 5= =
T s W ody  ody KB z (L 1—F— 20 0005, o 00050 ERE .
n10 h6 = B3E) with bevelled edge 80 0,005 xd 70 0,005 xd O u u
6 24 30 68 58 6 32 0,12 4 S o
! ! 77)L=5% - Aluminium alloys
D R 5% 10 Wl 0 0073 250 001156, R
’ ’ s Xdq s Xd4
10 40 50 95 9,5 10 55 0,2 6 2541TZ.010006 300 0,012 xd4 280 0,010 xdy 0 []
12 48 60 107 11,5 12 62 0,2 5
12 48 60 107 11,5 12 62 0,2 6 2541TZ.012006
14 56 65 114 135 14 69 0,2 B A& % - Copper alloys
16 64 75 128 155 16 80 0,2 5 2541TZ.016 180 0,009 xd4 180 0,009 xd4 0 []
16 64 75 128 155 16 80 0,2 7 180 0,009 xd; 180 0,009 xd 0 ]
18 72 80 133 175 18 85 0,2 5 |254172.018 o 0 §g} o foo ;g: g g L]
20 80 90 150 195 20 100 03 5 i e 12 e ]
20 80 90 150 1956 20 100 0,3 7 2541T2.020007 150 0,007 ;d} 150 0,007 :d: =] =] u
25 100 110 175 242 25 119 0,3 5) 80 0,005 xdy 80 0,005 xdy 0 []
S %0 _ 0,005 xdy 80 0,005 xdy 0 u
l =5x dy - T X504 - Extra long design 254312 | | e — | 1 1 — T T
0 dy b lg h 0ds  0d, I KB z fba—7— S 1 1 1 N EN E—
h10 he N %] with bevelled edge CIPLIIES - Synthelcs
6 30 36 75 58 6 39 0,12 4
8 40 48 88 7.7 8 52 0,12 5 2543TZ.008
10 50 60 105 95 10 65 02 5 T Special TaTas
12 60 70 118 11,5 12 73 0,2 5 25437Z.012
14 70 80 128 135 14 83 0,2 5 100 0,005 xd 90 0,005 xdy []
16 80 90 142 155 16 94 0,2 5 2543TZ.016
18 90 100 150 175 18 102 0,2 5 i S
20 100 10 163 195 20 13 03 5 25431Z.020 FRoOE Tng s b007 0 5 O .
25 125 135 200 242 25 144 0,3 ) 110 0,007 xdq 100 0,006 xd; []
100 0,006 xd 90 0,005 xd; u
ZvLE, aNLE JZA & & - Nickel alloys, cobalt alloys and iron alloys
80 0,004 xdy 60 0,004 xd; (]
25 0,004 xd 20 0,004 xd; []
35 0,004 xdy 30 0,004 xd4 (]
35 0,004 xd 30 0,004 xd; []
30 0,004 xd 25 0,004 xd; []
25 0,004 xd 20 0,004 xd; (]
’ = hEE i - Hard materials
2
i Sl
4
5
Il EMUGE ZELHI - Ordering example: 2541TZ.006 W = 558 - Very Suitable v = YIMIEEE - Cutting spesd EMUGE IR
[ = #FPJHE - Suitable fzc: A T=D3%ED - Feed per tooth



FRANKEN EEEHE RN

77N ox-Cut

7roctriore

" SHBENATINTH—T VR
v—)L

" HEEOFYIIL—H—
FEIH

= EEUDARWINT

w EOHNS DA A LR — LA
=(ICA)

s 5SEEOTERT

=Ip

= High-performance tool NI
= Newly developed geometry NF f—]
with chip breaker - NN
= | ow-vibration machining ENNNNT—]
= |nternal coolant supply,
axial exit (ICA) z 6xd1
u 5 |engths available

34-3g0 NOEEE

KB x45°

g

l2

Nk

(=]
i
:

d—F«>7% - Coating TIN / TIALN
TP —a> - #WHIM (PARER) Applications — material (see page 4) P 1481 4151
WOt ZelEBERINS = For process-reliable trochoidal roughing 1.1-4.1

[ e e o = o o
= #HIM O TICSICRE

= AT TRRE RN TORHIMIC

= L EFIMIICHERATRE

operations
= Especially suitable for difficult to cut materials
= For all tough materials
= Suitable for finishing

Ip=6xd; - TYXNZ0O>% - Extra long design

0 d lo l4 0dy In KB YA
n10 n6 == [BSE=Y|
8 48 92 8 56 0,12 )
10 60 108 10 68 0,2 5
12 72 126 12 81 0,2 5
14 84 140 14 95 0,2 5
16 96 156 16 108 0,2 5
18 108 168 18 120 0,2 5
20 120 183 20 133 0,3 5
25 150 222 25 166 0,3 5

i |

w1 —F+—
with bevelled edge

2585TZ.010
2585TZ.014

2585TZ.018

2585T7.025

" ERS

SESHI - Ordering example: 2585TZ.008

HITHIZ& {4 - Cutting Conditions FRANKEN

FOAMRIVRIIL ZAFINF-T 05OV
Trochoidal end mills type NF — extra long design

A7/ /N ox~-CuE

7roctro/e

S REUG - Valid for

2585TZ
b =6xd4
/ S
>
=]
Il
&
&
B
0 d4
ae
2 = 0,03 x d4
Ve f; (%S
[m/min] [mm] 3‘1 ® ‘
240 0,010x d; o m o n
210 0,0090 x d4 O u [} u
190 0,0080 x d4 m] u m] ]
180 0,0070 x dy [m] u
160 0,0060 x d4 m| ]
AT LR - Stainless steel materials
. 100 0,0070 x d4 []
M[ 2 90 0,0070 X dy [
b 70 0,0060 x dq []
4. 60 0,0060 x d []
160 0,0080 x d4 =] ] 5]
160 0,0080 x d4 =] ] 5]
150 0,0060 x dy [u] ] [B]
150 0,0060 x dq ] [ ]
120 0,0060 x dy [m] [] O
120 0,0060 X dy O [ 0
100 0,0050 x d4 =] ] 5]
60 0,0050 x d [E] ] O
77JL=5% - Aluminium alloys
250 0,0120 x dq O [
250 0,0170x dy 0 [
250 0,0100 x d4 [m] []
A& % - Copper alloys
160 0,0090 x d4 [m] []
160 0,0090 x d4 [m] []
160 0,0090 x d4 =] =] []
130 0,0070 x d4 [m] []
130 0,0070 x d4 [u] []
130 0,0070 x dy O O [
70 0,0050 x dy =] ]
70 0,0050 x d4 [m] []
XTSI LESE - Magnesium alloys l : :
| [ [
= A& - Synthetics
£l - Special materials
80 0,0050 x dq [
FH>E% - Titanium alloys
100 0,0060 x d4 []
90 0,0060 x d4 []
80 0,0050 X dy [
—UTLE, ONLRE, SRE a2 - Nickel alloys, cobalt alloys and iron alloys
50 0,0040 x d4 []
20 0,0040 x d4 []
30 0,0040 x d4 []
30 0,0040 x d4 []
25 0,0040 x dy []
20 0,0040 x dq [
=8 EHH - Hard materials
il
.2
i
4
i5
W = 5&5# - Very Suitable Ve = YRR - Cutting speed 15
[ = #FPJHE - Suitable f,= K T=DED - Feed per tooth



FRANKEN EEEL
AN A /r-Cuvt

7roctriore

" SHBENATINTH—T VR
v—)L

" HEEOFYIIL—H—
FEIH

= EEUDARWINT

w EOHNS DA A LR — LA
=(ICA)

3BEOTERT

=~

= High performance tool

= Newly developed geometry
with chip breaker

= | ow-vibration machining

= nternal coolant supply,
axial exit (ICA)

= 3 lengths available

9 dq
9 d

3xd4

NS\NEE.

4xd4

S\NEE.

3-5°

HEOT7 R T R3)JL - Trochoidal End Mills with Corner Radius

d—F>% - Coating

TP —ay - EIM (P4 ER)
g\ O ZelErERINS

[ e R Sy 1 P

= 7L I EEREMOINTICICRE

B D) VERET%ETOTILIHEMIC

HEATEE
= ZHEROMIICH

=SRMTICHE EFINTICHERRTRE

Applications — material (see page 4)
u For process-reliable trochoidal roughing

operations

m Especially suitable for wrought aluminium alloys
= Suitable for aluminium cast alloys with

a silicon content of up to 7%
= Suitable for Z-axis milling
= Suitable for roughing and finishing

Ip=3xd; - TYXMZ0O>% - Extra long design

0 dy r ) I3 l 0 d3 0 dp z J—F+—Rft&E
h10 +0,02 h6 [ with corner radius
6 0,1 18 25 62 58 6 4
6 0,5 18 25 62 58 6 4
8 0,2 24 30 68 7,7 8 4
8 0,5 24 30 68 77 8 4
10 0,2 30 35 80 9,5 10 4
10 1 30 35 80 95 10 4
12 0,2 36 45 93 11,5 12 4
12 1 36 45 93 15 12 4
16 0,2 48 55 108 155 16 4
16 1 48 55 108 155 16 4
20 0,3 60 70 126 19,5 20 4
20 1 60 70 126 19,5 20 4 3738 _7.020010
0 d4 r lo I3 l4 9 d3 9 dy z
h10 +0,02 h6 B3k
6 0,1 24 30 68 58 6 4
6 0,5 24 30 68 5,8 6 4
8 0,2 32 40 80 7,7 8 4
8 0,5 32 40 80 7.7 8 4
10 0,2 40 50 95 95 10 4
10 1 40 50 95 9,5 10 4
12 0,2 48 60 107 11,5 12 4
12 1 48 60 107 11,5 12 4
16 0,2 64 75 128 155 16 4
16 1 64 75 128 15,5 16 4
20 0,3 80 90 145 195 20 4
20 1 80 90 145 19,5 20 4

3740_Z.010010

0z |

d—7F—RFE
with corner radius

3740_Z.006005
3740_Z.008005

3740_Z.012010
3740_2.016010
3740_7.020010

BEOAEVWI—F—RICODVTHEHENBLET

Other corner radii available on request

v EBRS

ZEXH

- Ordering example: 3738_2.006001

81244 - Cutting Conditions

FRANKEN

AT A r-Cuwvt
7roct o
A—F—R{EF+ODCMRIVRII ZATWF - o 5OV A, - Valid for
Trochoidal end mills with corner radius type WF — extra long design A
3738 7
lb=3xd, lp=4xdy 3740 7
S S
> >
(<] <
1] 1
& &
- &
(]
de de
2 =0,2xdq 2 =0,1xd4
Ve f; Ve f; '
[m/min] [mm] [m/min] [mm] & ® ‘
AT L X - Stainless steel materials
M[ 2
4
77JL=5% - Aluminium alloys
0,012 x dy 560 0,012 x dy u
550 0,012 x dy 550 0,012 x d u
500 0,012 x dy 500 0,012 x dy u
400 0,012 x dy 400 0,012x dy u
#E < - Copper alloys
XU DLEE - Magnesium alloyls : : ‘ ‘ ‘
| | | \ \ \
= A5 - Synthetics
3} - Special materials
FREE - Titanium alloys
=v7)VE, JNLRE, HEMZAG S - Nickel alloys, cobalt alloys and iron alloys
’ =hEE i - Hard materials

H 5

T

o)

W = 558 - Very Suitable
[ = #FAPJ4E - Suitable

v = YIHIEEE - Cutting speed
f,= K T=DED - Feed per tooth

Eris



FRANKEN EEEED

AN A /r-Cuvt
7roctriore
= S4ERE/N\1/NTF—< X = High performance tool .
v—)L = Newly developed geometry WF D
= FRROFYIIL—H— with chip breaker - o
FEIH = | ow-vibration machining NN\
= EEUDBWIIT = Internal coolant supply,
m B OO S DA A LR — LT axial exit (ICA) 5xdy
Z(ICA) = 3 |engths available A ;
IFEEOTERT 30-35° N\\EEE
R
\/
1-3°
g
* s
=z

9 dq
9 d

HEOT7 R T R3)JL - Trochoidal End Mills with Corner Radius

d—F>7% - Coating

TV =3y - #WHIM (PARER)

WOt ZelEBERINS
[ e e o = o e

B VLI EEEHEMOMIICHICRE

s DYAVEBET%ETOT7ILIHEYIC
DE AR EE

= ZHEOMIICH

s TICHE R INTICHBEATEE

Applications — material (see page 4)

= For process-reliable trochoidal roughing
operations
= Especially suitable for wrought aluminium alloys
= Suitable for aluminium cast alloys with
a silicon content of up to 7%
= Suitable for Z-axis milling
= Suitable for roughing and finishing

lb=5xd;- TYX~>0O>% - Extra long design

0 dy r lo I3 l4 0dsg 0 dp z

h10 +0,02 h6 [y
6 0,1 30 36 75 58 6 4
8 0,2 40 48 88 7,7 8 4
10 0,2 50 60 105 95 10 4
12 0,2 60 70 118 15 12 4
16 0,2 80 90 142 155 16 4
20 0,3 100 110 163 19,5 20 4

I N N

O—F—RfFE
with corner radius

3742_7.008002

3742_7.012002

3742_7.020003

BEOAEVWI—F—RICODVTHEHENBLET

Other corner radii available on request

T BRS

ZESLAI - Ordering example: 3742_2.006001

I FRANKEN

A—F—R{EF+ODCMRIVRIIL ZATWF - o 5OV
Trochoidal end mills with corner radius type WF — extra long design

lb=5xd4

AN A l-Cut

7roctriored

S REUG - Valid for
3742 7

S
>
wn
i
&
) &
0 dq
ae
2. = 0,05 x d4
Ve f; (%S
fmmin ] ) 4 MY
AT LR - Stainless steel materials
M[ 2.
4
77JL=5% - Aluminium alloys
500 0,012 x dy [
500 0,012xd; u
500 0,012xd; u
400 0,012 x d4 []
A& % - Copper alloys
XTSI LESE - Magnesium alloys l | : : :
| [ [ [ [
= A& - Synthetics
£l - Special materials
FH>E% - Titanium alloys
—UTLE, ONLRE, SREM a2 - Nickel alloys, cobalt alloys and iron alloys
=8 E 3 - Hard materials
il

H 5

T

o)

W = 558 - Very Suitable
[ = #FAPJ4E - Suitable

v = YIHIEEE - Cutting speed
f,= K T=DED - Feed per tooth

Erisi
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