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More than 100 years of precision and innovation.
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Ever since its foundation FRANKEN as part of the EMUGE-FRANKEN company
association has been developing and manufacturing milling tools. The wide
range of end mills of solid carbide and HSS as well as PCD and CBN inserts
or milling cutters with indexable inserts is characterised by precision and
innovation.

The production in our German manufacturing plant in Riickersdorf includes
standard end mills and bore cutters as well as highly precise special form
and profile milling tools. With its large variety of tool types and cutting
materials, the consistently high standards and uncompromising precision,
our product range of milling cutters meets even the highest

quality requirements.

In addition to our selection of milling tools, we also offer a comprehensive
range of clamping systems, tool holders and accessories.
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Aler-Curt
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Alu-Cut  anew dimension in
high-volume machining in aluminium materials

FRANKEN introduces the new Alu-Cut, a tool line of radically new solid carbide and
HSSE-PM milling cutters for the high-volume machining of aluminium materials.
Due to the combination of an optimum cutting material with a newly developed
cutting geometry and optimized grinding processes, machining volumes which

would have been considered impossible until now can be achieved with the Alu-Cut.

One of the target markets for this new tool type is the aircraft and space
industry. Some of the components which are produced in this industry lose
up to 95% of their original weight, all through machining processes. Time is
one of the most important factors under such circumstances, and it is defined
by the machining volume produced, and measured in litres per minute.

In the course of extensive tests, machining volumes were achieved which will
set new standards. Especially important is chip evacuation which until now
decided the limits of the possible machining volume. Now, the limits are defined
only by the performance of the machine spindle. The available torque in the
higher speed ranges is the relevant factor here.

The range of end mills type Alu-Cut “Aerospace”WF made of carbide with
newly developed cutting edge geometry is particularly suitable for volume
machining (roughing) and at the same time for finishing operations.

Alu-Cut “Aerospace” WF
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For volume machining

The new Alu-Cut “Aerospace” WF range was specifically developed

for reliable volume machining of aluminium alloys and copper alloys.

The uncoated version is suitable for machining wrought aluminium alloys
and aluminium cast alloys with a silicon content of up to 7%.

Aluminium cast alloys with a silicon content of up to 12% and copper alloys
should only be machined with GLT-coated tools.

Characteristics:

 Roughing teeth with WF profile

e Special geometry for machining aluminium

e Polished chip gash

e Variable spacing

e |nternal coolant supply, radia and axial exit (ICRA)

Main feature:
Highest metal removal rate

Milling tools for aluminium machining with detailed
information can be found in our application-based
FRANKEN Alu-Cut brochure.

Order No. ZP20040.DEGB
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TZILEEEDBEEEEINT - High-Volume Machining in Aluminium Materials

FRANKEN

Aler-Cut
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The versatile solution for machining aluminium
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TIVTr—ay - 1HHIM 5lERDEE M TE I (DINftE) MEBIJISH)
Applications — material Tensile Strength | Material examples Material examples
JE#% Non-ferrous materials
ZILZEE Aluminium alloys
EN AW-AIMn1Cu
EN AW-AI99 5 A1085,A1050,A1200
11 <200 N/mm2 > A3003,A3203
EN AW-AIMg1 A5005, ASNO1
| EN AW-AIMgSi0,5
EN AW-AIMgSi
R . ENAW-AIMg3 | A5052, A5245, A5083
= 2 i ]
12| 7IL=6% EBEM Wrought aluminium alloys < 350 N/mm EN AW-AIMg2Mn0.8 AGO6T. AGD63
- EN AW-AIMgSi
EN AW-AIZN5Mg3Cu
EN AW-AIMg4,5Mn A2219, A2024
2 f
13 < S50 Nmme 6N Aw-Aizn4,5Mg( ATO5
En AW-AIZnMgCu1,5
EN AC-AIMg5
. EN AC-AISi5Cu3Mg
1.4 Si< 7% EN AC-AIVg3 AC2B, ADC7, ADC8
- EN AC-AISi7Mg0,3
EN AC-AISi9Cu3

TILZEE #HY

Aluminium cast alloys

EN AC-AISi10Mg(Cu)

15 7% < Si=12% =y AC-AIST2(Fe) ADCAADLT0. ADCT2
EN AC-AISi7Cu2
. EN AC-AISi17CudM
16 12% <Si=17% GD—AISi17Cu4FeM§ AbCH,AbGT
S Copper alloys
2.1 i8R, (K& &R Pure copper, low-alloyed copper < 400 N/mm2 E-Cu 57 1020, C1100, C1220
2.2 |EiE (&R, RWIKY) Copper-zinc alloys (brass, long-chipping) <550 N/'mm2|  CuZn37 (Ms63) 2600, C2720
2.3 | REIZEIR (Eik, EL\WI<Y) Copper-zinc alloys (brass, short-chipping) <550 N/mm2| CuZn36Pb3 (Ms58) 3560, C3710
24| 7)ILIFER FIL7OVX, RWIKT) Copper-aluminium alloys (alu bronze, long-chipping) < 800 N/mm2 CUAI1ONi5Fe4 6140, C6161
25|51 (fag, RWIKY) Copper-tin alloys (tin bronze, long-chipping) < 700 N/mm2 CuSn8P LBC3
2.6 | RHEIFIR s, 2LWI<T) Copper-tin alloys (tin bronze, short-chipping) <400 N/mm2 | CuSn7ZnPb (Rg7) BC3
2 ®
% LS EZ S = Special copper alloys :1 Zgg wmmz (rl\'l\lﬂPPCC(?® 485))
S EPPIN-F Magnesium alloys
31 |NUVRVVLEE Magnesium wrought alloys < 500 N/mm2 MgAIBZn MB2
32|RU/RVIVLER BY Magnesium cast alloys <500 N/mm2|  EN MCMgAI9Zn1 MC2A, MD1A
[ Synthetics
41 | BEL IR (BWWI<T) Duroplastics (short-chipping) Bakelit, Pertinax
42 | ZH o BEMERIRE RWVWIKT) Thermoplastics (long-chipping) PMMA, POM, PVC
43 | iR LR (iR E S < 30%) Fibre-reinforced synthetics (fibre content < 30%) GFK, CFK, AFK FRP, CFRP
4.4 | HER(CBiE (MESHEE > 30%) Fibre-reinforced synthetics (fibre content > 30%) GFK, CFK, AFK FRP, CFRP
SR Special materials
51|727714k Graphite C 8000
52|59V AT V-EE Tungsten-copper alloys W-Cu 80/20
53| EEME Composite materials Hylite, Alucobond
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- Internal coolant supply,
radial and axial exit (ICRA)
- Short flute length

- High performance tool SEATA

- Newly developed geometry WF medium
for volume machining and :’
finishing of aluminium —

- Low-vibration machining

- Very smooth GLT coating ICRA
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ZILAy bk "TZOAR—X" - Solid Carbide End Mills “Aerospace”

d—F 1% - Coating GLT
F7TVr—ay - HEltt (PrSg) Applications — material (see page 5) N(1413 ) 14 N
-T7ILZEERMEMIC - For wrought aluminium alloys
- /VOA—Ta T BmIEYYIVEFBE - Uncoated version suitable for aluminium cast
7% £FTOT7IIEEICRHE alloys with a silicon content of up to 7%.
SGUO—Ta o RiETIaAVEES - GLT-coated version can also be used in
12% £ TO7ILIFEY EREERITE aluminium cast alloys with a silicon content
FATTHE of up to 12% as well as in copper alloys
A>% - Long design
S RBYE - Order code 3850_Z 3850KC
(4] d1 |2 |3 H [4] d3 0 dg KB 7 *d"fZ'
n10 h5 E: BE
6 8 20 57 5,6 6 0,12 3 .006 [ O
8 10 25 63 7,6 8 0,12 3 .008 ° )
10 13 30 72 9,5 10 0,2 2 .010 ° )
12 15 35 83 11,4 12 0,2 3 012 ° )
16 20 46 96 15,2 16 0,2 3 .016 [ )
20 25 58 110 19 20 0,3 3 .020 ° °
25 30 73 125 24 251) 0,3 3 .025 [ °
IV AMZ0O2% - Extralong design
SLRBYE - Order code 3852 7 3852KC
0 dy ly I3 I 9 ds 0 dy KB Z H14 X
10 h5 (IE) BE
6 8 26 63 5,6 6 0,12 3 .006 ) °
8 10 33 71 7,6 8 0,12 3 .008 ) °
10 13 40 82 9,5 10 0,2 3 .010 ® )
12 15 47 95 11,4 12 0,2 3 012 ° )
16 20 62 112 15,2 16 0,2 3 .016 ) )
20 25 78 130 19 20 0,3 3 .020 ° °
25 30 98 150 24 251) 0,3 3 .025 [ °

) 2+ & 50 mm
Shank length 50 mm

==

Z3ESLAI - Ordering example: 3850_2.006



BIBIZ4E - Cutting Conditions

FRANKEN

Aler-Cut
BEVUYR IVRIL "T7Z7AOAR-R"-AVI BV TI/ANZOVY
Solid carbide end mills “Aerospace” — long and extra long design ST RELG - Valid for
—— 3850_7
= w 3850KC
3852_7
avy IVZANZOYYT 3852KC
long design extra long design
S S S
= I > I
n & o &
< 1
_|od < TR
MQI ‘ o dy ‘ & ‘ 04, ‘ & (T AT BCOWTIE
1| 1 DTHIRE Z HERMED S 30% T
- FTrEEw
3 3 e « 3 Please note:
For uncoated design, please reduce
ap = dy 3 =0,4xdy ag = dy 3 = 0,4 xdy cutting speed v¢ by 30%!
PIHRE | HHhED | YHERE | HHDED | YIHERE | HHDED | YIHERE | HHihiED ﬁ \ii*J w ﬂ
V¢ [m/min] f, [mm] V¢ [m/min] f, [mm] V¢ [m/min] f, [mm] V¢ [m/min] f, [mm] )| ML
JEgES = - Non-ferrous materials
FZILE=JLEF - Aluminium alloys
1.1 420 0,009 x dy 630 0,011 x dy 420 0,009 x dy 630 0,011 x d o n
1.2 620 0,008 x d 930 0,010 x d 620 0,008 x d 930 0,010 x dy o n
1.3 550 0,007 x d 830 0,008 x d 550 0,007 x dy 830 0,008 x dy o ]
1.4 380 0,008 x d4 570 0,010 x dy 380 0,008 x dy 570 0,010 x d o n
15 300 0,007 x d 490 0,008 X d 300 0,007 x dy 490 0,008 x dy o ]
1.6
$A& < - Copper alloys
2.1 120 0,005 X d 180 0,006 X d 120 0,005 x dy 180 0,006 x dy o o ]
2.2 120 0,005 x dy 180 0,006 X d 120 0,005 X dy 180 0,006 X dy ) o ]
2.3 120 0,005 X d 180 0,006 X d 120 0,005 X d 180 0,006 x dy o o n
2.4 110 0,004 X d 170 0,005 X d 110 0,004 x dy 170 0,005 x dy o o ]
25 110 0,004 x dy 170 0,005 x dy 110 0,004 x dy 170 0,005 X d o o n
N[ 26 110 0,004 x d 170 0,005 X d 110 0,004 X d 170 0,005 x dy o o n
2.7 70 0,003 x dy 110 0,004 X d 70 0,003 x dy 110 0,004 X d ) o ]
2.8
XX L& S - Magnesium alloys
3.1
3.2
15488 - Synthetics
4.1
4.2
4.3
44
45744 - Special materials
5.1
5.2
5.3

= 53 - very suitable
0 = BFIATHE - suitable

Ve = BB - Cutting speed
f, = H&1=DED - Feed per tooth
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FRANKEN 7iLhyk "T7Oz~<—2" - Solid Carbide End Mills “Aerospace”
Aler-Cut

S INAINNT A=Y =)L - High performance tool SFATL Okx10] E=E] %E Ei=E
-BERERMMI & EFINT - Newly developed geometry WF ium : i r E‘Cg 3 : d-or i
(ER A RS DA for volume machining and 1 #‘ T
FREtZ A finishing of aluminium e [=] H [m] [m] H
-EEUDRWINT - Low-vibration machining
-BAL—RGLT OA—F >4 -\Very smooth GLT coating ICRA
-TERoEICEHROI—F - Several comer radii
—REZSAVFvT per cutting diameter
- BAEEESOmMADSY] - Internal coolant supply,
BUSH 248 (ICRA) radial and axial exit (ICRA) i
- ARMECEIEDR VT - Short flute length
v DIN 6535
C_JHA
HB
| &
40° ER
X S

d—F 1% - Coating
F7Vr— 3 - #KElH (P5SER)

-TILEEERMEMIC
-/ VA=Ta Y RIEVVIVERE

Applications — material (see page 5)

- For wrought aluminium alloys
- Uncoated version suitable for aluminium cast

7% £FTOT7IIEEICRHE

SGUO—Ta o RiETIaAVEES
12% £TOT7ILIFEY L IREEICHE
=Bl

alloys with a silicon content of up to 7%.

- GLT-coated version can also be used in

aluminium cast alloys with a silicon content
of up to 12% as well as in copper alloys

A% - Long design d—7—Rf3Z - Corner radius

S RBYE - Order code 3854 Z 3854KC
0 dy r lo I3 l4 0ds 0 dyp Z 14X
h10 h5 ok R
12 2 i 85 83 11,4 12 3 .012020 ° [
12 2,5 15 35 83 11,4 12 3 .012025 ° )
12 3] 15 g5 83 11,4 12 3 .012030 ° )
12 4 15 35 83 11,4 12 3 .012040 ° )
16 2 20 46 96 15,2 16 3 .016020 [ )
16 2,5 20 46 96 15,2 16 3 016025 ° °
16 & 20 46 96 15,2 16 3 .016030 (] )
16 4 20 46 96 15,2 16 3 .016040 ° )
20 2 25 58 110 19 20 3 .020020 ° )
20 2,5 25 58 110 19 20 3 .020025 ° )
20 3 25 58 110 19 20 3 .020030 ° )
20 4 25 58 110 19 20 3 .020040 ° )
25 2 30 73 125 24 251 3 .025020 () )
25 2,5 30 73 125 24 251) 3 .025025 ° °
25 3] 30 73 125 24 251) 3 .025030 ° )
25 4 30 73 125 24 251) 3 .025040 [ °
TP AXNZAYY - Extra long design J—7—Rf}Z - Corner radius
BBV - Order code 3856_Z 3856KC
0 dy r Iy I3 I 0 ds 0 dp Z 14X
h1o h5 () BUE
12 2 15 47 95 11,4 12 3 .012020 ) °
12 2,5 15 47 95 11,4 12 3 .012025 ° °
12 3 15 47 95 11,4 12 3 .012030 (] ]
12 4 15 47 95 11,4 12 3 .012040 ) °
16 2 20 62 112 15,2 16 3 .016020 ° )
16 2,5 20 62 112 15,2 16 3 .016025 ) °
16 & 20 62 112 15,2 16 3 .016030 ° )
16 4 20 62 112 15,2 16 3 016040 o )
20 2 25 78 130 19 20 3 .020020 ) °
20 2,5 25 78 130 19 20 3 .020025 ) °
20 3 25 78 130 19 20 3 .020030 ° )
20 4 25 78 130 19 20 3 .020040 ° °
25 2 30 98 150 24 257 3 .025020 ) )
25 2,5 30 98 150 24 251) 3 025025 ° °
25 3 30 98 150 24 251 3 .025030 ) )
25 4 30 98 150 24 251) 3 .025040 ® °

B ZHYA XD —F—RERHMIERLET,
Other corner radii available on request

1) v 50 mm
Shank length 50 mm

==

Z3ESLAI - Ordering example: 3854_2.012020



BIBIZ4E - Cutting Conditions

FRANKEN

Aler-Cut
BEVUYR IVRIL "T7Z7AOAR-R"-AVI BV TI/ANZOVY
Solid carbide end mills “Aerospace” — long and extra long design ST RELG - Valid for
e a—e 3854 7
M 3854KC
3856_7
avy IVZANZOYYT 3856KC
long design extra long design
S S S
= I B3 1}
n & o &
] I
9 d & TEE:
aI s || € 0 dy os || € JYA—F AT RIEDWTIE
& o] 1 YIHIERE Z #ERED S 30% T
- FTrEEw
3 3 e « 3 Please note:
For uncoated design, please reduce
ap = dy 3 =0,4xdy ag = dy 3 = 0,4 xdy cutting speed v¢ by 30%!
PIHRE | HHh%ED | UHERE | HHDED | YIHIERE | HHDED | YIHERE | HHihiED ﬁ \EQJ w ﬂ
V¢ [m/min] f, [mm] V¢ [m/min] f, [mm] V¢ [m/min] f, [mm] V¢ [m/min] f, [mm] )| MOl
JESES = - Non-ferrous materials
ZILE=JLEF - Aluminium alloys
1.1 420 0,009 x d4 630 0,011 x dq 420 0,009 x dy 630 0,011 x dy o n
1.2 620 0,008 x dy 930 0,010 x dy 620 0,008 x d 930 0,010 x dy o ]
13 550 0,007 x dy 830 0,008 x dy 550 0,007 x d 830 0,008 x dy o n
1.4 380 0,008 x dy 570 0,010 x d 380 0,008 x d4 570 0,010 x dy o ]
15 300 0,007 x dy 490 0,008 x dy 300 0,007 x d 490 0,008 x dy o n
1.6
$A& < - Copper alloys
2.1 120 0,005 x dy 180 0,006 x dy 120 0,005 X d 180 0,006 x dy O o n
2.2 120 0,005 x dy 180 0,006 x dy 120 0,005 X d 180 0,006 X dy o o ]
2.3 120 0,005 x dy 180 0,006 x dy 120 0,005 X d 180 0,006 x dy o o n
2.4 110 0,004 x dy 170 0,005 x dy 110 0,004 x d 170 0,005 X dy 0 o n
25 110 0,004 x d4 170 0,005 x dy 110 0,004 x dy 170 0,005 x dy o o n
N[ 26 110 0,004 x dy 170 0,005 x dy 110 0,004 X d 170 0,005 x dy o o n
2.7 70 0,003 x dy 110 0,004 x dy 70 0,003 x d 110 0,004 X dy 0 o n
2.8
XX L& S - Magnesium alloys
3.1
3.2
15488 - Synthetics
4.1
4.2
4.3
4.4
457424 - Special materials
5.1
5.2
5.3

= 53 - very suitable
0 = BFIATHE - suitable

Ve = BB - Cutting speed
f, = H&1=DED - Feed per tooth
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FRANMEN 7Luzas0B58e=nT %4 - High-Volume Machining in Aluminium Materials
A Al-Cuts

INT=EHR Machining example

Machine:

High-performance machining centre
for machining structural components
for the aerospace industry

B -
Mz EERSINTAOYY =
Tevy

Fohftak :
30.000 min-1 Spindle:
125 KW 30000 rpm
163 Nm 125 kW
HSK-A63 163 Nm
PIER%GH E 50 bar HSK-AB3 with flange contact surface
IXILYa> 10% . Coolant-lubricant pressure 50 bar
Emulsion 10%
REIH
TILIBEREM Material:
AlMg4,5Mn - F27 :|  Wrought aluminium alloy
EN AW 5083 AlMg4.5Mn - F27
EN AW 5083
HEDY—T v
R Ze RIS AR D I TS FE D HIRL Objective:
Reduce the machining time of a structural component
Y a—3ar: for the aerospace industry.

ey —ILETILAY N ITFZOXR—X"WF ¢ 25 J—7F—R3 (E57

BUF 3854_2.025030) ICE B VIHIGHZRE(L T HIET KL Solution:

21Z L FDOYIND LK THEHEEE K. Replacing the conventional tool by the FRANKEN Alu-Cut
solid carbide end mill “Aerospace” type WF,
dia. 25 with corner radii 3 mm (art. no. 3854_7.025030).
After optimisation and adaptation of the operating parameters,
the metal removal rate was more than doubled.

pEIEIESES
Cutting data
X m TV
conventional ZILAy KT 7 AZANR—Z" WF

YIHIEREE / Cutting speed Ve [m/min] 1,600 2,200
EEh[E =Y / Speed/rpm n [min-1] 20,380 28,000
H&HT=DixED / Feed per tooth f, [mm] 0.18 0.27
T—7)L#ED / Feed eff. Vi [mm/min] 11,000 22,680
#h75 [EA &= / Axial depth-of-cut ap [mm] 25 25
EAMEYIAHAE / Radial depth-of-cut a, [mm] 25 25
Y10 < 9 HEHE / Metal removal rate Q [I/min] 6.8 14.2

o=



>R )LDEREE - Description of the Symbols

FRANKEN

Aler-Curt

U

e
W?E%

gauiy

=R

EX>3—h

DI RROBSIATERETRINTNET,

EXmE>o"

Constructional length

extra short

short . X
hedum ength - The relevant length is marked in red.
extra long

2

T
>

Yy ITHAY

DI THAVIEENTNDOR—VICT L —TREN
TWEY,

Shank design

The shank designs to be found on the respective page
are marked in grey.

hUna

HMORUNAZRUET . EHORUNAL HZ5E
3 ETOBENBRLEEINET,

Helix angle

The helix angle of these tools is shown.
If there are variable helix angles, these are all shown.

FyIITL—H— Chip breaker
redun FUTTL—H—NEORRBFMTECHAHROET, e o0 IS enerale appropriat
B Cutting material
@ BHE Solid carbide
PYHI—F—1tk Cutting edge design and face geometry

—

=
o
>
S
o1
°

{*:

RN)VckBaA—+—581t

Bevelled edge

J—7+—R Corner radius
ER
AERHGH Internal coolant supply
ICRA ICRA = B 5 [ /R A MDM A ICHEH ICRA = Internal coolant supply, radial and axial exit
Il Coolant and lubrication
% RS Dry machining
AN
Q d—=JLkT> Cold-air nozzle
'I‘\"n'(‘g'f MOLE R M) Minimum-quantity lubrication (MQL)
% INILyay Emulsion
EDAME Feed direction

s
4

TRWREID N LRI RERED A A ZRLET,

The red arrows mark the recommended feed directions
of the respective cutters.

FvEVTA

ZVEVTMIROEEAEZHATLLTVET,

Ramping angle

The specified angle is the recommended angle
for ramping applications.
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