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Alu-Jet-Cut-line

Alu-Jet-Cut-Iine HOBasi Cepus MHCTPYMEHTA AN BbICOKONPOM3BOAMTENbHOM 06paGoTKu Al-crinasos

®upma FRANKEN 6bina ocHoBaHa B basapuu B 1912 1., 1 Ha CErogHALWHMA AeHb ABNSAETCH OAHUM W3 OCHOBHBIX
€BPONENCKNX NPOU3BOANTENEN PEXYLLLEr0 MHCTPYMEHTA, M3rOTOBJIEHHOMO M3 LIeSIbHOr0 TBEPAO0ro Cnnasa,
ObICTPOPEXXYLLEN cTanu, UHCTpymeHTa ¢ CMI, a TakxKe LUIMPOKON raMMbl CELMANBHOO MHCTPYMEHTA.

naBHas 3afaya KOMnaHuu - npeaniaratb CBOUM 3aKa3umkam MHHOBALWOHHbIE UHCTPYMEHTANbHBIE PELLEHUS.

OfHoiA 13 nocnefHUX paspaboTok PUPMbI ABNSIETCS HOBas cepust UHCTpyMeHTa Alu-Jet-Cut, npegHasHaveHHas, npexae
BCEro Ans BbiNOAHEHMs 60bLUMX 06bEMOB BbICOKONPOU3BOAUTENLHON 00pabOTKM antoMuHMEBbIX (Al) CniaBoB ¢
CofiepXKaHnem KpemHus o 6 %, npenmyLLeCcTBEHHO, BbICOKOMPOYHbIX antoMUHMEBLIX cnnaBos (Tuna B93-B96, 120 n
T.4L.), UCNOAb3yeMbix, Hanpumep, B AAPOKOCMUYECKON npombiluneHHOCTH. KoathduLmeHT Ncnonb3oBaHns MaTepianos
MPW U3roTOBNEHUN HEKOTOPbIX AeTanen B 3Ton oTpacnu gocturaet Bcero 5%. OctanbHble 95% maTepuana 3aroToBku
YXOAAT B CTPYXKKY. [prMepomM MOryT Cy)XWUTb KPbIiibeBbIE NAHENN, CTPUHIEPbI, LLMNAHTOYTbI, JIOHXXEPOHbI U CNOBbIE
KapKacbl, JIONAaTKn 1 ANCKK 0CEBbIX KOMMNPECCOPOB. M03TOMY CHUXXEHME BPEMEHN MEXaHNYECKOI 00paboTKI Takux
[eTanen sBnseTcs Hanbonee BaXKHLIM KPUTEPUEM NP BbIOOPE MHCTPYMEHTA 1 PEXXMMOB pe3aHns. IMeHHo ans aTux
Lieneii n 6bina co3naHa Hoeasi cepust UHCTpymeHTa Alu-Jet-Cut.

Bnaroiapsi COYETaHNIO TaKIX XapakTePUCTUK, Kak ONTUMM3MPOBAHHAs MENKO3EPHNCTas CTPYKTYpPa OCHOBbI TBEP/IOr0
CMNaBa, HOBEMLLAs FeOMETPUS PEXYLLIEH KPOMKM, @ TakXKe, NONMPOBaHHbIE paboyne NoBEPXHOCTM U CTPYXKEYHbIE
KaHaBKW, MCMONb30BaHNe MHCTPYMeHTa cepin Alu-Jet-Cut no3BonsieT JOCTUYb HOBOrO, GONEE BbICOKOr0 YPOBHS
NPOM3BOAUTENBHOCT. Tenepb OrpaHNyeHs B NPOM3BOAUTENBHOCTY MOTYT ONPEeAENsThCs TONbKO KOHCUrypaLmei u
)KECTKOCTbIO JIETanM, 11 060pyA0BaHNEM — KPYTALLM MOMEHTOM, MOLLHOCTbIO M Mana3oHoM 060pOTOB Ha LUMMHAENE.

AI (/] -Jet -CU 5 Iine A new dimension in large-volume machining in aluminium materials

FRANKEN introduces the new Alu-Jet-Cut line, a tool line of radically new solid carbide end mills for the large-volume
machining of aluminium materials with a silicon content of up to 6%. Due to the combination of an optimum carbide
substrate 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-Jet-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 inaustry 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, provided that work conditions are otherwise as good as they can be. The available torque
in the higher speed ranges is the relevant factor here.
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AIU-Jet-Cut—Iine BbicoKOMpoM3BoaUTENbHAs 06pabdoTka Al-crnasos

Large-volume machining in aluminium materials

OCHOBHbIE XapaKTepUCTUKK

¢ 3HOCOCTOMKANA U NPOYHas TBEPAOCNNaBHas 0CHOBa
bnarogapst cBoeii BbICOKOI M3HOCOCTONKOCTM, HOBasl CrieLmanbHas
TBEpAOCNIaBHas 0CHOBA NO3BOJISIET PA3BUBATL OYEHb BLICOKUE CKOPOCTH
pe3aHus. BbICOKME YacTOTbl, BOSHUKAKOLLME NPW 3TOM, MOTYT CNYXUTb
MPUYKHON NOSIBAEHNS BUOPALWIA, KOTOPbIE YalLe BCEro SBMAOTCA NPUYUHON
CKOJI0B PEXYLLMX KPOMOK H2 MHCTPYMEHTE 13 00bIYHOr0 TBEPAOrO CrlaBa.
WNHcTpymeHT cepun Alu-Jet-Cut, npu 3Tix 06CTOATENLCTBAX, UMES TAKXKE
BbICOKYI MPOYHOCTb, YCTONYMB K BbIKPALLUBAHUIO, IAXKe NPY 3HAYUTESNbHO
0onee CumbHbIX BUOPALIMSIX.

¢ YcoBepLieHCTBOBaHHasi FreOMETPUSl CTPY)KEYHON KaHaBKU
[eoMeTpus CTPYXEYHbIX KAHABOK UHCTPyMeHTa cepui Alu-Jet-Cut bbina
yCOBEPLUEHCTBOBAHA A1 ObICTPOr0 M KOHTPONMPYEMOTO YAANEHUS CTPYXKKM.
bnaropaps cneuuanbHoMy Npocunio NONepeyHble (PaananbHble) CUNbI
KOMMEHCUPYIOTCS Mexay co6oi Hanbonee aththeKTUBHO, M CUna pe3aHus
CHMXAETCS 10 MUHUMYMA. 32 CYET 3TOr0 yAaneHne CTPYKKIM NPOMCXOaNUT
ObICTpee 1 HaieXHee.

¢ lonupoBaHHbie pabo4me NOBEPXHOCTH
Mpu ckopocTu pesanus fo 1800 M/MUH aNtOMUHWIA HEMOCPELACTBEHHO B 30HE
pe3aHus, NPUHUMAET NacTo00PA3HYI0, NOYTM TEKYYYHO KOHCUCTEHLMI. 3TO
03HaYaeT, 4yTo npu 06paboTKe CTPYXKKA MOXET NPUBAPUBATLCS Kak, K
paboymM NOBEPXHOCTAM, TaK U CTPYXKEYHbIM KaHaBKaM MHCTPYMEHTA.
Jlydiiee Ka4ecTBO paboymx NOBEPXHOCTEN U CTPYXKEUHbIX KAHABOK,
JoCTUraemMoe 3a CYET LUMNGOBKM 1 NONUPOBAHNS UHCTPYMEHTA CEepum
Alu-Jet-Cut, no3BonsieT B 3HaYUTENbHOI CTENeHn u3beratb 3TON ONACHOCTW.

¢ HepaBHOMepHbIi war 3y6a
[lnsi T0ro, 4T00bl CHU3NTL TEHAEHLMIO NOSBNEHNS BUOPALMM NPU BbICOKOIA
CKOpPOCTW pe3aHns, Ha uHcTpymeHTe cepun Alu-Jet-Cut ucnonbsyercs
HepaBHOMEPHbIN war 3y6a.

e OnTMMu3aupoBaHHas hopma CTPY)KEYHOI KaHaBKK
ONTUMM3NMPOBaHHAs (hopMa CTPYXKEUHOI KaHaBKN MHCTPYMEHTA Cepun
Alu-Jet-Cut no3BonseT nony4nTb 3afaHHy0 opmy CTPYXKW W 3acTaBAsSeT
CTPYXXKY [BUraTbCs B YETKO ONPEeeSIeHHOM HanpasfeHun. Takum 06pasom,
cuna pesaHus 1 Bpems nepefayn Tenna ot CTPYXKM K MHCTPYMEHTY
CHUXaroTcs 6onee Yem Ha 60%.

e ONTMMU3NPOBaHHAs FEOMETPUS PeXYLLEeil KPOMKM
CneumanbHo BbILLNMOBAHHAS MUKPO-TreOMETPIS PEXKYLLMX KPOMOK C
HACEYKOIl NO3BOJISIET CBECTU K MUHUMYMY HEKOHTPOIUPYEMBII NPOLLeCcC
CTPYXXKOAPOOGIeHNs faxe npu YepHOBOI 06paboTKe, B pe3ynbTare Yero, B
3HAYUTESIbHOI CTENEeHN, NOBbICUTL CTOMKOCTb MHCTPYMEHTA. HafieXHOCTb
uHCTPYMeHTa cepun Alu-Jet-Cut, B 3TOM cnyyae, MOXET ObITb B HECKOJIbKO
pas BblLLe, ECN CPABHMBATb C TPAAMLMOHHBIMM (hpe3amu 1 06paboTku
AOMUHKS.

e XBoCTOBMKM (hpe3 ¢ gonyckom hs
Mpn 06paboTKe KOHLEBbIM MHCTPYMEHTOM BO3HWUKAIOT 3HAYMTENbHbIE CUNbI,
JENCTBYIOLLME, KAK HA MHCTPYMEHT, TaK 1 HA NaTPOH B KOTOPOM OH
3akpensieH. B 3Tom cnyyae, npu BbICOKO HArpyXeHHOi 1 NPOU3BOAUTENbHON
00paboTKe cucTema 3akpenneHns SBnseTca «cnaboil ToYKomn». Beicokas
TOYHOCTb U3rOTOBJIEHNS XBOCTOBUKOB MHCTPYMEHTOB cepum Alu-Jet-Cut,
BbIMOMHEHHbIX N0 h5 No3BONSET n3bexaTb NeyanbHO U3BECTHOrO PakTa
«BbITACKMBAHWS UHCTPYMEHTA» U3 NaTpOHa.

Characteristics

e |Wear-resistant but tough carbide substrate

Due to its high degree of wear-resistance, this special
carbide substrate permits extremely high cutting speeds.
The high frequencies generated under these circumstances
tend to produce vibrations which may cause chipping of the
cutting eages with standard substrates, our Alu-Jet-Cut
tools, on the contrary, will resist much stronger vibrations.

Optimized chip flute geometry

The chip flute geometry has been optimized for fast and
controlled chip evacuation. Due to the special chip flute
profile, the upcoming transverse forces are compensated in
the most effective way, and the cutting pressure is reduced
to a minimum. This makes chip evacuation faster and more
reliable.

Polished working surfaces

With cutting speeds up to 1800 m/min, aluminium will take
on a dough-like, almost liquid consistence in the immediate
shearing range. This means that aluminium will tend to weld
up on to the chip flutes wherever there is contact. The
optimized surface quality obtained by our polish-grinding
will go a long way towaras eliminating this danger.

Irregular spacing of cutting edges

In order to reduce the tendency to generate vibrations at
high cutting speeds, the spacing of the cutting edges on the
tool circumference has been made irregular,

Chip conveyor

The chip conveyor helps to achieve a controlled chip shape
and to direct the chips into a clearly defined direction. In this
way, cutting force and the period of heat transfer from chip
to tool, can be reduced by as much as 60%.

Stabilized roughing serration

The micro geometry of the tools Serves to stabilize the
roughing serration of the Alu-Jet-Cut, Uncontrolled
chipping of the cutting edges can be reduced to a minimum,
increasing tool life considerably. The reliability of the tools
could be increased by several hundred percent in this way,
compared with conventional milling cutters for aluminium.

Tool shanks with h5 tolerance

In machining, very high forces acting on the interface of tool
and clamping chuck are generated. Such interfaces are
commonly known as a “weak point” in large-volume
machining. The extra narrow shank tolerance (h5) in
connection with specially roughened tool shanks helps

to avoid the notorious “extraction” of the tools.
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Bbicokonpon3soauTensHas obpaboTka Al-cnnasos
Large-volume machining in aluminium materials

lpumeHeHune

OCHOBHbIe 00N1aCTM NPUMEHEHMS: YePHOBAs, NOJTY4UCTOBAS U
yncToBas 06paboTKa B TaKuX OTPACNSX, KaK:

ABuacTpoeHue

ArperaTHble 3aBOfbl aBUALIMOHHON NPOMbILLEHHOCTH
Kocmuyeckas npoMbILLIEHHOCTb

ArperatHble 3aBo/ibl KOCMUYECKOW NPOMbILLAEHHOCTH
[pon3BOACTBO XENE3HOA0P0XKHOI0 NOABUMXHOMO CocTaBa
Mpon3BoACTBO Tapbl U3 antoMuHMs (6aHku, nocyaa)
Bce BUAbI NPON3BOACTBA aNOMUHUEBBIX AeTanei
Mpon3BOACTBO LUTAMMOB W NPecc-opm
Mpon3BOACTBO MOZESbHOI 0CHACTKM
MatumHocTpoeHue / CTaHKOCTpoeHue
ABTOMOOMNECTPOEHME

lpeumyLlecTBa

PocT npon3soauTenbHocTu B 2 pasa 1 6onee!
(B 3aBucKUMOCTM OT yCNoBuin 06paboTKM)

WNHCTpyMeHT, aththeKTUBHO paboTatOLLMIA HA BCEX YEPHOBLIX
onepaumsx (ap/ag 100%)

bonbLION BbIGOP (PasHbIii PaaMyc Ha TOpLE, UCMONHEHNe ANs
YEePHOBOW M YMCTOBON 00PABOTKN)

3-x 3y0ble YepHOBbIE (Ppesbl

®uHULHBIE 3-X 1 4-X 3ybble (Ppesbl
(MOryT MCNonb30BaThCs M NS YEePHOBOI 0OPaOOTKM)

MonHoe CKNoYeHNe UK YMeHbLUEHUe BubpaLum, 00bI4HO
NoSIBNAOLLLENACS NpU 3arpy3Ke 6NU3KOI K MaKCUMabHO
JonycTumon

OueHb BbICOKast HA@KHOCTb flaXke MK YEPHOBbIX ONepaLnsx
Bce hpesbl MMET BO3MOXXHOCTb BHYTPeHHero noasoaa COX
B03MOXHO 1CMONb30BaHKE ¢ MACSHBIM TYMaHOM

CoyeTaHue OTAENbHbIX XapaKTePUCTMK, TaKNX KaK, CreumanbHas

reoMeTpust CTPYXKEYHON KaHABKM, HePaBHOMEPHBIN Luar 3y6a,
MOANPOBaHHble paboyne NOBEPXHOCTU U CTPYXKEYHbIE KAHABKM,
CO3/2ET YHUKA/bHbIN HA JAHHbLIA MOMEHT MHCTPYMEHT.

Alu-Jet-Cut-line

Applications

Target applications are roughing, pre-roughing and finishing applications
of aluminium components in the machining industry, such as:

e Aircraft industry

e Suppliers to the aircraft industry

e Space industry

e Suppliers to the space industry

e Railway vehicle manufacturers

e Aluminium blow-injection manufacturers (PET bottles)
e All series manufacturers of aluminium components
e Toolmakers and die-and-mould manufacturers

e Prototype and scale model manufacturers

e Machine makers / OEM

e Automotive industry

Advantages

e Productivity increase of up to 100% and more!
(Depending on machine conditions)

e Fully-effective tool for all roughing applications
(@y/ag 100%)

e High product variety (different corner radii, roughing and
finishing designs)

e Roughing cutters in 3-flute design

e Finishing cutters in 3- and 4-flute design
(suitable also for roughing)

e Reduced vibration even under close-to-limit load

e Fxtremely high reliability even in roughing applications

e All tools provided with internal coolant-lubricant supply (IKZ)
e Suitable also for minimum-quantity lubrication (MQL/MMS)

e The combination of the single features, like irreqular spacing of
cutting edges, special chip flute geometry, chip conveyor and
polish-ground working surfaces constitutes a tool design which is
unique at this moment.
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AIU-Jet-Cut—Iine BbicoKOMpou3BoauTENbHAs 06pabdoTka Al-crnasos

Large-volume machining in aluminium materials

BapuaHTbl UCNONHEHUSA Designs

e Tun WR-Cut IKZ — yepHOBOI Npochisib CO CTPY>KKOJIOMOM e Type WR-Cut IKZ — Roughing serration profile

e Tun W-Cut IKZ — huHNLWHBIA Npodunb e Type W-Cut IKZ — Finishing profile

e CneuuanbHble pasmepbl hpes - no 3anpocy e Special sizes, or roughing-finishing geometries are available
upon request

TexHuyeckas UHhopmauusa Technical information

lNepeyeHb MHCTPYMEHTA Ctp. 6/8 Constructional dimensions Page 6/8

PekomeHpgaumm no pacyety Cutting data recommendations ~— Page  7/9

PEXIMOB pe3aHis Crp. 7/9 Application examples Page 10/11

[pumepbl NpUMEHeHNs Ctp. 10 /11 Surfaces and chips Page 12

[oBEPXHOCTb U CTPYXKa Ctp. 12

MepewnudgoBka Regrinding

Mepewnudoska tpes Tun Alu-Jet-Cut-line ¢ guametpom, From a cutting diameter of 10 mm, the tools of the Alu-Jet-Cut line

npesbiwaroLwm 10 mm, gomkHa nponssoauTbes TONTbKO Ha should be reground at FRANKEN only, in order to restore the original

tmpme FRANKEN ansi Toro, 4To6bl BOCCTAHOBUTbL M3HAYaANbHbIE performance.

XapakTepPUCTUKN.
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0603HayeHuns
Description of the symbols

Alu-Jet-Cut-line

WcnonxHenue

Constructional length

04eHb KOPOTKOe
KOpOTKOE

0YeHb ANNHHOE

COOTBETCTBYIOLLEE MCMONHEHNE BbIAENEHO KPACHLIM LIBETOM.

extra short
short
medium length

extra long

The respective constructional length is marked in red.

KOHCTpyKuMS XBOCTOBMKA

Shank design

DIN 6535

HALC 3 HA = UMNVHAPUYECKNI XBOCTOBUK
HB HB = LWIMHAPMYECKII XBOCTOBIK C JIbICKOIA

JInHelHble pasmepbl MHCTPYMEHTA CM. B TabnmLax.

DIN 6535

HAC HA = Plain straight shank
HB HB = Straight shank with clamping flat

The shank designs to be found on the respective page are highlighted.

Pexywumin matepuan Cutting material
Vil VHM = i Vil VHM = Solid carbid
K10-20F = TBEpAbIN CNias g = Solid carbide
FeomeTpus pe3anuns Cutting geometry

s = Yron cnupanm s = Helix angle
s = NepefHuii yron s = Rake angle
HanpaBnexue nopaum Feed direction

KpacHbIMuM CTpenKamm nokasaHbl BO3MOXHbIE Hanpas/eHus Mojayn.

The red arrows mark the possible feed directions of the respective cutter.

dacka Bevelled edge
0,38-0,75 0,38-0,75
x45° x45°

Pa3mep hacku 3aBuUCUT OT AUameTpa MHCTPYMEHTA.

The width of the bevelled edge depends on the tool diameter.

Papuyc Ha Topue Corner radius

Mpumep npumeHeHns

Application example

q) |

=

=
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AIU-Jet-Cut-Iine TBepaocnnaBHble KOHLEBbIE (Dpesbl C BHYTPEeHHUM nofsofom COX CraHgapT npMbl

Solid carbide end mills with internal coolant-lubricant supply Internal standard

KPYNHbIA
coarse

C paguycom Ha Topue
with corner radius
=
AnHHOE ANNHHoE
=== | long long
DIN 6535 = o = = ] =l
o R : SSSSN :
—— l2 S I
- Iy Iy
VHM I h
K10-20F
—_
Ag = 40° - -
w= o f|0a0rs | [ I @ | | ER | [ | | |
Kopn nHcTpymeHTa - Tool ident 2888 Kopn nHcTpymeHTa - Tool ident
8 dy 0 dy Lmametp 0 dq r 0dp Lmametp
h10 lo lg Iy 0 ds h5 YA Dim. Id. o 0,15 I g Iy 0 ds h5 z Dim. Id.
6 8 20 57 5,6 6 3 006 ° 12 20 15 35 83 114 12 3 012020 °
8 10 25 63 7,6 8 3 008 ° 16 20 20 46 9% 152 16 8 016020 °
10 13 30 72 9,5 10 3 010 ° 16 30 20 46 9% 152 16 3 016030 °
12 15 35 83 114 12 3 012 ° 20 20 25 58 110 19 20 3 020020 °
16 20 46 9% 152 16 3 016 ° 20 30 25 58 110 19 20 3 020030 °
20 25 58 110 19 20 3 020 ° 20 40 25 58 110 19 20 3 020040 °
25 30 73 125 24 25 3 025 ° 25 20 30 73 125 24 25 8 025020 °
25 30 30 73 125 24 25 3 025030 °
25 40 30 73 125 24 25 8 025040 °
CneuvanbHble pasmepbl U CreumanbHoe UCMONHEHIE - N0 3anpocy.
Special sizes and special roughing-finishing designs are available upon request.
B03MOXHbI M3MEHEHMSI.
Subject to technical changes.
I'pynnbl maTepuanoB EMUGE-FRANKEN 5.1 / EMUGE-FRANKEN Material group 5.1
Cranpapt EN /EN standard Craupaprt DIN / DIN standard Tpynna maTepuanos | TekyyecTb Ha pacTspkerue Ry B H/MM2 | Knacc o6paatbisaemocTy
Cranpapt DIN / DIN standard | Yenosue / Condition Material no. Tensile strength Ry, in N/mm?2 Machining class
% EN AW 1050 A Al99,5 F 8 3.0225 75
E EN AW 5005 A AlMg1 F10 3.3315 95
'§> EN AW 6060 AlMgSi0,5 F13 3.3206 130 1
§ EN AW 6060 AlMgSi0,5 F22 3.3206 215
§ EN AW 5754 AlMg3 F18 3.3535 180
£ EN AW 5049 AlMg2Mn0,8 F 20 3.3527 200
?% EN AW 6082 AlMgSit F21 3.2315 210
= EN AW 6060 AlMgSi0,5 F 25 3.3206 245 2
é EN AW 6005 A AlMgSi0,7 F27 3.3210 270
g EN AW 6082 AlMgSit F 28 3.2315 275
2 EN AW 6082 AIMgSiT F31 3.2315 310
E EN AW 5083 AlMg4,5Mn F27 3.3547 270
E EN AW 7020 AlZn4,5Mg1 F 35 3.4335 350
2 EN AW 2017 A AlCuMg1 F 38 3.1325 380
< EN AW 2024 AICuMg2 F44 3.1354 440 3
EN AW 7022 AlZnMgCu0,5 F 49 3.4345 490
En AW 7075 AlZnMgCu1,5 F 53 3.4364 530




FRANKEN

- 7O/FCL/TT

JlaHHble Ans pacyeTa pexXUMoB pe3aHus

Alu-Jet-Cut-line

Cutting data
V¢ = CkopocTb pesaHns CranpgapTHasi 06paboTka BbicokonpoussoauTeNnbHas 06padoTka BbICOKOCKOpOCTHas 06paboTka
Cutting speed Conventional HPC HSC
COX unu amynbcus: muH. 40 6ap COX unu amynbcus: 40-80 6ap COX, macn. TymaH, amynbcus: 40-80 6ap
f, = Nopava Ha 3y6 IKZ and Emulsion: min 40 bar IKZ and Emulsion: 40-80 bar IKZ, MQL and Emulsion: 40-80 bar
Feed per tooth %
a=05xd; 2 a =dy ap=dy
n = BpalleHue WuHAENs/06/MuH 2=t S 2=t B =Gl
Speed/rpm .04
v = CKOpOCTb Mojaym Si —_[
Feed speed a 2 2|
Knacc o6pabatbiBaemocTy dq Vg f; n V¢ Vg f; n V¢ Ve f; n V¢
Machining class M/MIH MM 06/MuH MM/MUH M/MIH MM 06/MuH MM/MUH M/MIH MM 06/MuH MM/MUH
6 250 0,055 13200 2100 375 0,077 19800 4500 600 0,096 31800 9100
8 250 0,065 9900 1900 375 0,091 14900 4000 600 0,113 23800 8000
10 250 0,075 7900 1700 375 0,105 11900 3700 600 0,131 19000 7400
1 12 300 0,085 7900 2000 450 0,119 11900 4200 720 0,148 19000 8400
16 300 0,1 5900 1700 450 0,14 8900 3700 720 0,175 14300 7500
20 300 0,12 4700 1600 450 0,168 7100 3500 720 0,21 11400 7100
25 300 0,14 3800 1500 450 0,196 5700 3300 720 0,245 9100 6600
6 375 0,07 19800 4100 560 0,087 29700 7700 840 0,107 44500 14200
8 375 0,08 14900 3500 560 0,1 22200 6600 840 0,124 33400 12400
10 375 0,09 11900 3200 560 0,111 17800 5900 840 0,137 26700 10900
2 12 450 0,1 11900 3500 675 0,124 17900 6600 1010 0,153 26700 | 12200
16 450 0,12 8900 3200 675 0,148 13400 5900 1010 0,183 20000 | 10900
20 450 0,14 7100 2900 675 0,173 10700 5500 1010 0,214 16000 | 10200
25 450 0,17 5700 2900 675 0,21 8500 5300 1010 0,26 12800 9900
6 330 0,06 17500 3100 490 0,075 25900 5800 730 0,093 38700 | 10700
8 330 0,07 13100 2700 490 0,087 19400 5000 730 0,107 29000 9300
10 330 0,08 10500 2500 490 0,099 15500 4600 730 0,122 23200 8400
3 12 400 0,09 10600 2800 600 0,111 15900 5200 900 0,137 23800 9700
16 400 0,11 7900 2600 600 0,136 11900 4800 900 0,168 17900 9000
20 400 0,125 6300 2300 600 0,155 9500 4400 900 0,192 14300 8200
25 400 0,15 5000 2200 600 0,186 7600 4200 900 0,23 11400 7800

CtaHpapTHas 00paboTKa

© YHUBEPCANbHbIE CTAHKM CO CpeaHei AMHAMMKON

o C BHyTpeHHUM noasoaom COXK muH. 40 6ap unn amynbeuen (10% pacTBop mMacna)
e [pu gaenennn COX < 40 6ap pexxumbl pe3aHnst OMHKHbI ObITb N3MEHEHbI

BbicokonpouasopguTenbHas 00pa6oTka

© BbICOKOCKOPOCTHOE, IMHAMUYHOE, XECTKOE 000pyi0BaHNE

o C BHyTpeHHuM noasogom COX ot 40 no 80 6ap unu amynbcuen
(10% pactsop macna)

e [pu pasnerun COX < 40 6ap pexxumbl pe3anns LOMHKHbI ObITb U3MEHEHbI Ha
pexxumbl npu ,,CTaHaapTHoI 06paboTke”

BbICOKOCKOPOCTHas 06padoTka

© BbICOKOCKOPOCTHbIE, AMHAMWUYHBIE CTAHKI C HEBONbLIMMU MOMEHTAMN

o C BHyTpeHHMM noasogom COX ot 40 o 80 6ap, amynbcueit
(10% pacTBOp Macna) uam MacnsHbIM TyMaHoM

e [pu ganennn COX < 40 6ap unn MCnoab30BaHM MACASHOMO TYyMaHa PeXMMbl
pe3aHmns LOMKHbI ObITb M3MEHEHBI HA PEXUMbI NPY ,BbICOKONPOM3BOANTENBHOI
obpaboTke"“

Conventional cutting data

e Machines which cannot provide high speeds but have their proper dynamics
o With internal coolant-lubricant supply (IKZ) min. 40 bar or emulsion (10% oil)
o With IKZ pressure < 40 bar cutting data must be adjusted

HPC cutting data

e Machines which provide high speeds, spindle torque, stability and proper dynamics

(optimal conditions)

elWith internal coolant-lubricant supply (IKZ) between 40 and 80 bar, or emulsion

(10% oil)

o With IKZ pressure < 40 bar cutting data must be adjusted towards “Conventional”

values
HSC cutting data

e Machines which provide high speeds but little spindle torque and proper dynamics
e With internal coolant-lubricant supply (IKZ) between 40 and 80 bar, or emulsion
(10% oil), or minimum-quantity lubrication (MQL / MMS)
e With IKZ pressure < 40 bar, or the use of minimum-quantity lubrication (MQL / MMS),
cutting data must be adjusted towards “HPC” values

[laHHble Ans pacyeTa PexxuMoB pe3aHus Obln NoNyyeHbl Ha 0CHOBE NPOBEAEHHbBIX
TECTOB, CNY)XAT TONbKO Kak 6a3a, MOryT MEHSITbCSl B 3aBUCUMOCTM OT TEXHONOTMN 1
[DI0/DKHbI ObITb CKOPPEKTUPOBAHbI B COOTBETCTBIM C HEM.

[Ins KpenneHms MHCTPYMEHTA Mbl PEKOMEH/YEM WCMONb30BaTb TEPMO3KUM UK
cucTemy powRgrip® YToObl n30eXaTb BbITArMBAHIS MHCTPYMEHTA, XBOCTOBYK 11
32KIMHOE 0TBEPTCTUE JOMKHDI ObiTb O4YMLLEHBI OT MACNa Uu CMaskm, AnMHA 3XUMa
[nomkHa cootBeTcTBOBaTH DIN.

powRgrip® - 3aperncTpupoBaHHasi Toprosas Mapka tmpmbl REGO-FIX AG.

The cutting data were found by practical testing, and serve only for orientation. They may differ
due to different technological conditions. All the quoted cutting data have to be adjusted to the
technical conditions on location. We principally recommend clamping of the tools in thermal
shrink-fit chucks, or by the positive-force shrink-fit system powRgrip®.

In order to avoid extraction of the tool, shank and clamping bore have to be free of any oil or
grease, and the DIN clamping length has to be observed.

powRgrip® s a registered trademark of REGO-FIX AG.
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AIU-Jet-Cut-Iine TBepaocnnaBHble KOHLEBbIE (Opesbl C BHYTPEeHHUM nofsofom COX CraHaapT npmbl

Solid carbide end mills with internal coolant-lubricant supply Internal standard

W-Cut IKZ

C pagMycoMm Ha Topue
with corner radius

= ==
== | @UHHOE == | pIMHHOE
| long | long
DIN 6535 - o o~ DIN 6535 - X o~
HA 3 s 1 B HA 3 = 1 ST+
HB HB
—— Ip — < Ip
n ls
VHM I VHM I
K10-20F K10-20F
— S—
i i
A = 40° - A = 40° -
vs= 9° [ [038-0,75 N vs = 9° ER N
x45°

Kog uHcTpymeHTa - Tool ident

Kog uHcTpymenTa - Tool ident

8 dy 0 dy Lnametp 0 dq r 0dp Lnametp
h10 lo lg Iy 0 ds h5 YA Dim. Id. 004 =015 Iy g Iy 0 ds h5 z Dim. Id.
6 8 20 57 5,6 6 3 006 ° 12 20 15 35 83 11,4 12 4 012020 °
8 10 25 63 7,6 8 3 008 o 16 20 20 46 9% 152 16 4 016020 o
10 13 30 72 9,5 10 3 010 ° 16 30 20 46 9% 152 16 4 016030 o
12 15 35 83 114 12 4 012 ° 20 20 25 58 110 19 20 4 020020 °
16 20 46 9% 152 16 4 016 ° 20 30 25 58 110 19 20 4 020030 °
20 25 58 110 19 20 4 020 ° 200 40 25 583 110 19 20 4 020040 o
25 30 73 125 24 25 4 025 o 25 20 30 73 125 24 25 4 025020 o
25 30 30 73 125 24 25 4 025030 °
25 40 30 73 125 24 25 4 025040 (]
CneunanbHble pasMepbl U cneumanbHoe UCMONHEHNE - Mo 3anpocy.
Special sizes and special roughing-finishing designs are available upon request.
B03MOXHbI M3MEHEHMSI.
Subject to technical changes.
I'pynnbl matepuanos EMUGE-FRANKEN 5.1 / EMUGE-FRANKEN Material group 5.1
Cranpapt EN /EN standard Craupaprt DIN / DIN standard Tpynna maTepuanos | TekyyecTb Ha pacTspkerue Ry B H/MM2 | Knacc o6paatbiBaemocTy
Cranpapt DIN / DIN standard | Yenosue / Condition Material no. Tensile strength Ry, in N/mm?2 Machining class
% EN AW 1050 A Al99,5 F 8 3.0225 75
E EN AW 5005 A AlMg1 F10 3.3315 95
'§= EN AW 6060 AlMgSi0,5 F13 3.3206 130 1
g EN AW 6060 AlMgSi0,5 F22 3.3206 215
§ EN AW 5754 AlMg3 F18 3.3535 180
£ EN AW 5049 AlMg2Mn0,8 F 20 3.3527 200
§ EN AW 6082 AlMgSit F21 3.2315 210
= EN AW 6060 AlMgSi0,5 F 25 3.3206 245 2
é EN AW 6005 A AlMgSi0,7 F27 3.3210 270
g EN AW 6082 AlMgSit F 28 3.2315 275
2 EN AW 6082 AIMgSiT F31 3.2315 310
E EN AW 5083 AlMg4,5Mn F27 3.3547 270
E EN AW 7020 AlZn4,5Mg1 F 35 3.4335 350
2 EN AW 2017 A AlCuMg1 F 38 3.1325 380
< EN AW 2024 AICuMg2 F44 3.1354 440 3
EN AW 7022 AlZnMgCu0,5 F 49 3.4345 490
En AW 7075 AlZnMgCu1,5 F 53 3.4364 530
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JlaHHble ANs pacyeTa pexXUMOB pe3aHus

Alu-Jet-Cut-line

Cutting data
V¢ = CkopocTb pesaHus CranpgapTHasi 06paboTka BbicokonpoussoauTeNnbHas 06padoTka BbicoKoCKOpOCTHas 06padoTka
Cutting speed Conventional HPC HSC
COX unu amynbcus: muH. 40 6ap COX unu amynbcus: 40-80 6ap COX, macn. TymaH, amynbcus: 40-80 6ap
f, = Nopava Ha 3y6 IKZ and Emulsion: min 40 bar IKZ and Emulsion: 40-80 bar IKZ, MQL and Emulsion: 40-80 bar
Feed per tooth
a,=0,25xdy a =dy ap=dy
n = BpalleHue WuHAENs/06/MuH 2=t B =0 =0 Gl
Speed/rom ) - @ @
L odi B & - &
vi = CKOpOCTb nogaun i “—dd “—(”
Feed speed a | | | |
Knacc o6pabatbiBaemocTy dq Vg f; n V¢ Vg f; n V¢ Ve f; n V¢
Machining class M/MIH MM 06/MuH MM/MUH M/MIH MM 06/MuH MM/MUH M/MIH MM 06/MuH MM/MUH
6 250 0,05 13200 1900 375 0,07 19800 4100 600 0,087 31800 8200
8 250 0,06 9900 1700 375 0,084 14900 3700 600 0,105 23800 7400
10 250 0,07 7900 1600 375 0,098 11900 3400 600 0,122 19000 6900
1 12 300 0,08 7900 2500 450 0,112 11900 5300 720 0,14 19000 | 10600
16 300 0,09 5900 2100 450 0,126 8900 4400 720 0,157 14300 8900
20 300 0,1 4700 1800 450 0,14 7100 3900 720 0,175 11400 7900
25 300 0,12 3800 1800 450 0,168 5700 3800 720 0,21 9100 7600
6 375 0,06 19800 3500 560 0,075 29700 6600 840 0,093 44500 12400
8 375 0,07 14900 3100 560 0,087 22200 5700 840 0,107 33400 10700
10 375 0,08 11900 2800 560 0,099 17800 5200 840 0,122 26700 9700
2 12 450 0,09 11900 4200 675 0,111 17900 7900 1010 0,137 26700 | 14600
16 450 0,11 8900 3900 675 0,136 13400 7200 1010 0,168 20000 | 13400
20 450 0,13 7100 3600 675 0,161 10700 6800 1010 0,199 16000 | 12700
25 450 0,16 5700 3600 675 0,198 8500 6700 1010 0,245 12800 | 12500
6 330 0,055 17500 2800 490 0,068 25900 5200 730 0,084 38700 9700
8 330 0,065 13100 2500 490 0,081 19400 4700 730 0,1 29000 8700
10 330 0,075 10500 2300 490 0,093 15500 4300 730 0,115 23200 8000
3 12 400 0,085 10600 3600 600 0,105 15900 6600 900 0,13 23800 12300
16 400 0,105 7900 3300 600 0,13 11900 6100 900 0,161 17900 | 11500
20 400 0,12 6300 3000 600 0,148 9500 5600 900 0,183 14300 | 10400
25 400 0,14 5000 2800 600 0,173 7600 5200 900 0,214 11400 9700

CtaHpapTHas 00paboTKa

© YHUBEPCANbHbIE CTAHKM CO CPeAHei AMHAMMKON

o C BHyTpeHHUM noasoaom COXK muH. 40 6ap unn amynbeuen (10% pacTBop mMacna)
e [pu gasnennn COX < 40 6ap pexxumbl pe3aHnst OMHKHbI ObITb N3MEHEHbI

BbicokonpouasopuTenbHas 00pa6oTka

© BbICOKOCKOPOCTHOE, IMHAMUYHOE, XECTKOE 000py0BaHNE

o C BHyTpeHHum noasogom COX ot 40 oo 80 6ap unu amynbcuen
(10% pactsop macna)

e [pu pasnernn COX < 40 6ap pexxumbl pe3anns LOMHKHbI ObITb U3MEHEHbI Ha
pexxumbl npu ,,CTaHaapTHoI 06paboTke”

BbICOKOCKOPOCTHas 06padoTka

© BbICOKOCKOPOCTHbIE, AMHAMWUYHBIE CTAHKI C HEBONbLUIMMI MOMEHTaMI

o ( BHyTpeHHMM noasogom COX ot 40 go 80 6ap, amynbcueit
(10% pacTBOp Macna) uam MacnsHbIM TyMaHoM

o [pu ganeHnn COX < 40 6ap unn MCnoab30BaHNM MACASHOMO TYyMaHa PeXMMbl
pe3aHmns LOMKHbI ObITb M3MEHEHBI HA PEXUMbI NPY ,BbICOKONPOM3BOANTENBHOI
obpaboTke“

Conventional cutting data

e Machines which cannot provide high speeds but have their proper dynamics
o With internal coolant-lubricant supply (IKZ) min. 40 bar or emulsion (10% oil)
o With IKZ pressure < 40 bar cutting data must be adjusted

HPC cutting data

e Machines which provide high speeds, spindle torque, stability and proper dynamics

(optimal conditions)

e|With internal coolant-lubricant supply (IKZ) between 40 and 80 bar, or emulsion

(10% oil)

o With IKZ pressure < 40 bar cutting data must be adjusted towards “Conventional”

values
HSC cutting data

e Machines which provide high speeds but little spindle torque and proper dynamics
e |With internal coolant-lubricant supply (IKZ) between 40 and 80 bar, or emulsion
(10% oil), or minimum-quantity lubrication (MQL / MMS)
e With IKZ pressure < 40 bar, or the use of minimum-quantity lubrication (MQL / MMS),
cutting data must be adjusted towards “HPC” values

[laHHble Ans pacyeTa pexxuMoB pe3aHust Obln NoMyyeHbl Ha 0CHOBE NPOBEAEHHbBIX
TECTOB, CNYXXAT TONbKO Kak 6a3a, MOryT MEHSITbCSl B 3aBUCUMOCTM OT TEXHONOTUN 1
[DI0/DKHbI ObITb CKOPPEKTUPOBAHbI B COOTBETCTBIM C HEM.

[Ins KpenneHms MHCTPYMEHTA Mbl PEKOMEH/YEM WCMONb30BaATb TEPMO3KUM UK
cucTemy powRgrip® YToObl n30eXaTb BbITArMBAHIS MHCTPYMEHTA, XBOCTOBYK 11
32KIMHOE 0TBEPTCTUE JOMKHBI ObiTb OYMLLEHBI OT MACNa Um CMaskm, ANMHA 3XUMa
[nomKHa cootBeTcTBOBaTH DIN.

powRgrip® - 3aperncTpupoBaHHasi Toprosas Mapka tmpmbl REGO-FIX AG.

The cutting data were found by practical testing, and serve only for orientation. They may differ
due to different technological conditions. All the quoted cutting data have to be adjusted to the
technical conditions on location. We principally recommend clamping of the tools in thermal
shrink-fit chucks, or by the positive-force shrink-fit system powRgrip®.

In order to avoid extraction of the tool, shank and clamping bore have to be free of any oil or
grease, and the DIN clamping length has to be observed.

powRgrip® s a registered trademark of REGO-FIX AG.
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AIU-Jet-Cut-Iine BbicoKonpou3BoauTenbHas 06padoTka Al-crnasos

Large-volume machining in aluminium materials

Mpumep 00padOTKK

CraHok: | m——
DMC 80 U duoBLOCK®

XapakTepucTuKM WNUHAENS:
12000 06/MuH

130 Hm

Lnunpens SK 40

[Jasnenue nogaum COX 40 6ap
Ivynbcns 12%

O6pabaTbiBaemblii MaTepuan:
aNIOMUHWEBBIA cnnas
AlMg4,5Mn - F27

EN AW 5083 (BT 95)

Machining example

Machine:
DMC 80 U duoBLOCK®

| Spindle:
12000 rpm
Gom 130 Nm
IS0 40
Coolant-lubricant pressure 40 bar
N Emulsion 12%

| Material:
Aluminium alloy
AlMg4,5Mn - F27
EN AW 5083

3apava:
CokpaTuTb Bpemsi NPOKU3BOACTBA 3a CYET ONTUMU3ALIAN ONepaLAi
4epHOBOI 00pab0TKM AETanemn B aBMaCTPOEHUM.

PeweHue:
3aMeHNUTb CTaHAAPTHbIA UHCTPYMEHT Ha MHCTPYMEHT (OMPMbI
FRANKEN Alu-Jet-Cut Tun WR-Cut IKZ (apT. 2888.020).

lMocne onTMMM3aLMM PEXNMOB pe3anns 06bem 06pabaTbiBaemblx
JeTanen MoXeT ObiTb yBENNYeH B 3 pasa.

Objective:
Reducing production time by optimizing the roughing operation on a
structural component for the aircraft inaustry.

Solution:

Replacing a conventional tool by the FRANKEN Alu-Jet-Cut
type WR-Cut IKZ (Art. no. 2888.020).

After optimizing the cutting data and the depth-of-cut values,
the machining volume could be tripled.

CTaHLapTHbIE PeXXUMbI Pe3aHus Pexxumbl pesanus ¢ Alu-Jet-Cut
Conventional cutting data Cutting data with Alu-Jet-Cut

CKopOCTb pe3anusi Vg B M/MUH Cutting speed v, in m/min 500 630

BpalueHue wnuHaens n B 06/MuH Speed n in rpm 7960 10 000

Mopaya Ha f, B MM Feed per tooth f, in mm 0,175 0,23

Mogaya cTona vs B MM/MUH Feed eff. v¢in mm/min 5570 6900

Iny6uHa hpesepoBaHiis a, B MM Axial depth-of-cut ap in mm 8 20

LLnpnHa (pesepoBaHms ag B MM Radial depth-of-cut ag in mm 10-20 10-20

06bem ynansemoii cTpyxkn Q 8 cm3/mun — Volume Q in l/min 0,67 2,07

10
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BbicokonpounsBoauTensHas oopaboTka Al-cnnasos
Large-volume machining in aluminium materials

Mpumep 00padOTKK

Alu-Jet-Cut-line

Machining example

CraHok:
Alzmetall GS 1000 5T

XapakTepucTUKN LWNUHAENS:
18000 06/MuH

138 Hm

HSK-A63

[Jlasnexue nogaun COX 40 6ap
Imynbeus 10%

O6pabaTbiBaemblii MaTepuan:
aNlOMUHKEBBIA cnnas
AlZnMgCu1,5 - F53

EN AW 7075 (BT 95)

3apava:
CokpaTtutb Bpems 06paboTKM AeTanein Tuna Kpbinbesas naHenb,
LINAHroyT B aBUACTPOEHUM.

PeweHue:

3ameHa CTaHLapPTHOr0 MHCTPYMEHTA Ha UHCTPYMEHT (oMpMbl
FRANKEN Alu-Jet-Cut Tun WR-Cut IKZ ¢ paguycom Ha TopLe
(apT. 2890.020020).

Mocne onTUMM3aLMN PEXIMOB pe3aHis 006beM 06pabaTbiBaeMbIX
JieTanei MoXeT ObITb YBENMYEH NMOYTYH B 6 pas.

CroikocTb MHCTPYMeHTa Alu-Jet-Cut bymeT Ha 75% BbiLle, Yem
CTOMKOCTb CTAHAAPTHOrO MHCTPYMEHTA.

Machine:
Alzmetall GS 1000 5T

Spindle:

18000 rpm

138 Nm

HSK-A63

Coolant-lubricant pressure 40 bar
Emulsion 10%

Material:
Aluminium alloy
AlZnMgCu1,5 - F53
ENAW 7075

Objective:
Reducing the machining time for an integral component for the aircraft
industry.

Solution:

Replacing the conventional tool by the FRANKEN Alu-Jet-Cut type
WR-Cut IKZ with corner radius (art. no. 2890.020020).

After optimizing cutting data and depth-of-cut values, the machining
volumes could be increased to almost six times the former volume.

The tool life of the Alu-Jet-Cut was approximately 75% higher than that
of the conventional tool.

CTaHLapTHbIe PeXXUMbl pe3aHus Pexxumbl pesanus ¢ Alu-Jet-Cut
Conventional cutting data Cutting data with Alu-Jet-Cut

CKOpOCTb pe3anusi Vg B M/MUH Cutting speed v, in m/min 300 578

BpalueHue wnuuaens n B 06/MuH Speed n in rpm 4780 9200

Mopaya Ha f; B MM Feed per tooth f, in mm 0,10 0,20

Mogaya crona vs B MM/MUH Feed eff. v¢in mm/min 1912 5520

InyGuHa hpesepoBaHiis a, B MM Axial depth-of-cut ap in mm 10 20

LLnpnHa (pesepoBanms ag B MM Radial depth-of-cut a in mm 20 20

06bem yaansiemoit CTpYXKIA Q B CM3/MIH Volume Q in V/min 0 , 38 2,21

11
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AIU-Jet-Cut—Iine BbicoKonpou3BoauTeNbHas 06pabdoTka Al-crnasos

Large-volume machining in aluminium materials

Surfaces and chips

with correct work parameters

lloBepXHOCTb M CTPYXKa

npu npaBUNbHOM paéoyem npouecce

ObpabaTbiBaemas NOBEPXHOCTb Buz noBepxHocTn Bug cTpyxku XapakTepucTuKN CTPYXKN
Machined surface Surface conditions Produced chips Chip conditions

© PoBHbIE CNeibl 0T (Ppe3epoBaHits N0 HanpaBneHuno
nofaun
® be3 cnenos Bubpauun

e Fine, even milling marks in feed direction
e No chatter marks

o CTpyXKKa B Buze 3anston
© bnecTsLas noBepxHoCTb C 00paboTaHHOI CTOPOHbI

e Comma chip
 Shiny surface on the cut side

npu HEnpasunbHom pa6oyem npouecce with incorrect work parameters

0ObpabaTbiBaemasi NOBEPXHOCTb Bo3sHukatowme npobnembl Bua cTpyxkm B03MO>XHbIe BapuaHTbl PeLIeHms
Machined surface Problems, causes Produced chips Solutions

ﬁ-w-ﬂ“*ﬁh‘-?-\é:; CnaboBblpaXeHHast Apo0b, BO3HMKLLAA BCNEACTBUE © CHU3UTb CKOPOCTb pesaHus

RS e T, R

BMOPALWN, NEPerpy3KiA CTaHKa Uni KPenneHus
3aroTOBKM

Slight chatter marks caused by vibration or overload
of the machine or the workpiece clamping

o OTperynupoBarh nojavy

' o OTperynmpoBarb LUMPUHY 1 FyOKUHY pe3aHns
y © YCOBEPLLEHCTBOBATb KPEMNJEHNE 3aroToBKI

® Reduce cutting speed

e Adjust feed

—— e Adjust radial and axial depth-of-cut
e (Optimize workpiece clamping

CunbHas fpobb, BO3HMUKLLAS BCNEACTBME YPE3MEPHON
nozaym Ha 3y6, Neperpysku CTaHka unn KpenneHns
3aroToBKM

Strong chatter marks caused by excessive feed per tooth
or overload of the machine or the workpiece clamping

© YMeHbLUUTb Nofady
o OTperynmpoBarb LUMPUHY 1 FyOKUHY pesaHns
© YCOBEpLUEHCTBOBATb KPeneHne 3aroToBKiu

e Reduce feed
o Adjust radial and axial depth-of-cut
e Optimize workpiece clamping

12
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EMUGE Préazisionswerkzeuge GmbH

Pummerinplatz 2 - 4490 St. Florian
Tel. +43-7224-80001 - Fax +43-7224-80004

EMUGE-FRANKEN B.V.

Handelsstraat 28 - 6851EH Huissen - NETHERLANDS
Tel. +31-26-3259020 - Fax +31-26-3255219

EMUGE-FRANKEN Ferramentas de Precisao Ltda.

Ouvidor Peleja, 452 - Vila Mariana
Sao Paulo - SP, Brasil, 04128-000
Tel. +55-11-3805-5066 - Fax +55-11-2275-7933

EMUGE Corp.

1800 Century Drive - West Boylston, MA 01583-2121 - USA
Tel. +1-508-595-3600, +1-800-323-3013 - Fax +1-508-595-3650

EMUGE-FRANKEN Precision Tools (Suzhou) Co. Ltd.

No. 728 Fengting Avenue - Weiting Town
Suzhou Industrial Park - 215122 Suzhou
Tel. +86-512-62860560 - Fax +86-512-62860561

EMUGE-FRANKEN servisni centrum, s.r.o.

Molédkova 8 - 62800 Brno-LiSer
Tel. +420-5-44423261 - Fax +420-5-44233798

EMUGE-FRANKEN AB

Toldbodgade 18, 5.sal - 1253 Kgbenhavn K
Tel. +45-70-257220 - Fax +45-70-257221

Emuge-Franken AB

Eteld Esplanadi 24 - 00130 Helsinki
Tel. +35-8-207415740 - Fax +35-8-207415749

EMUGE SARL

2, Bd de la Libération - 93284 Saint Denis Cedex
Tel. +33-1-55872222 - Fax +33-1-55872229

EMUGE U.K. Limited

2 Claire Court, Rawmarsh Road - Rotherham S60 1RU
Tel. +44-1709-364494 - Fax +44-1709-364540

EFT Szerszamok és Technoldgiak Magyarorszag Kft.

Gydr u. 2 - 2040 Budadrs
Tel. +36-23-500041 - Fax +36-23-500462

EMUGE India

Plot No.: 92 & 128, Kondhanpur, Taluka: Haveli - District Pune-412 205
Tel. +91-20-24384941 - Fax +91-20-24384028

EMUGE-FRANKEN S. r. I.

Via Carnevali, 116 - 20158 Milano
Tel. +39-02-39324402 - Fax +39-02-39317407

EMUGE-FRANKEN K. K.

Nakamachidai 1-32-10-403 - Tsuzuki-ku Yokohamashi, 224-0041
Tel. +81-45-9457831 - Fax +81-45-9457832

Dirk Gerson Otto

Gasselweg 16a - 64572 Biittelborn - GERMANY
Tel. +49-6152-910330 - Fax +49-6152-910331

EMUGE-FRANKEN (Malaysia) SDN BHD

No. 603, 6th FI., West Wing, Wisma Consplant Il, No. 7
Jalan SS 16/1, Subang Jaya, Selangor Darul Ehsan
Tel. +60-3-56366407 - Fax +60-3-56366405

EMUGE-FRANKEN B.V.

Handelsstraat 28 - 6851EH Huissen
Tel. +31-26-3259020 - Fax +31-26-3255219
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Emuge Franken Teknik AS

Nedre Asemulvegen 6 - 6018 Alesund
Tel. +47-70169870 - Fax +47-70169872

EMUGE-FRANKEN Technik

ul. Marysiriska 29 - 04-606 Warszawa
Tel. +48-22-8796731 - Fax +48-22-8796760

EMUGE-FRANKEN

Av. Anténio Augusto de Aguiar, n° 108 - 8° andar - 1050-019 Lisboa
Tel. +351-213146314 - Fax +351-213526092

EMUGE-FRANKEN Tools Romania SRL

Str. Tulcea, Nr. 24/3 - 400594 Cluj-Napoca
Tel. +40-264-597600 - Fax +40-264-597600

000 EMUGE-FRANKEN

Office 711,713, 715 - Business Center ,,0BUKHOV-CENTER“
Pr. Obukhovskoy oborony, 271, ,A“ - Saint-Petersburg, 192 012
Tel. +7-812-3193019 - Fax +7-812-3193018

EMUGE-FRANKEN Tooling Service d.o.0.

Adi Endre ul.77 - 24400 Senta
Tel. +381-24-817000 - Fax +381-24-817000

Eureka Tools Pte Ltd.

194 Pandan Loop # 04-10 - Pantech Industrial Complex - Singapore 128383

Tel. +65-6-8745781 - Fax +65-6-8745782

EMUGE-FRANKEN nastroje spol. s.r.o.

Lubovnikova 19 - 84107 Bratislava
Tel. +421-2-6453-6635 - Fax +421-2-6453-6636

EMUGE-FRANKEN tehnika d.o.o.

Streliska ul. 25 - 1000 Ljubljana
Tel. +386-1-4301040 - Fax +386-1-2314051

EMUGE S.A. (Pty.) Ltd.

2, Tandela House, Cnr. 12th Ave. & De Wet Street - 1610 Edenvale
Tel. +27-11-452-8510/1/2/3/4 - Fax +27-11-452-8087

EMUGE-FRANKEN, S.L.

Calle Fructuds Gelabert, 2-4 4°12 - 08970 Sant Joan Despi (Barcelona)
Tel. +34-93-4774690 - Fax +34-93-3738765

EMUGE FRANKEN AB

Hagalundsvigen 43 - 70230 Orebro
Tel. +46-19-245000 - Fax +46-19-245005

RIWAG Préazisionswerkzeuge AG

Winkelbiiel 4 - 6043 Adligenswil
Tel. +41-41-3756600 - Fax +41-41-3756601

EMUGE-FRANKEN (Thailand) co., Itd.

1213/54 Ladphrao 94, Khwaeng/Khet Wangthonglang - Bangkok 10310
Tel. +66-2-559-2036,(-8) - Fax +66-2-530-7304

EMUGE-FRANKEN Hassas Kesici Takim San. Ltd. Sti.

Atatiirk Mah. Girne Cad. No:30 Kat:3 D. 7
34764 Atasehir Istanbul
Tel. +90-216-455-1272 - Fax +90-216-455-6210

EMUGE Corp.

1800 Century Drive - West Boylston, MA 01583-2121
Tel. +1-508-595-3600, +1-800-323-3013 - Fax +1-508-595-3650

VIAT

33-Ho Dac Di Street - Dong Da Dist Hanoi
Tel. +84-4-5333120 - Fax +84-4-5333215

EMUGE-Werk Richard Glimpel GmbH & Co. KG - Fabrik fiir Prizisionswerkzeuge
Nurnberger StraBe 96-100 - 91207 Lauf - GERMANY - Tel. +49 (0) 9123 / 186-0 - Fax +49 (0) 9123/ 14313

FRANKEN GmbH & Co. KG - Fabrik fiir Prizisionswerkzeuge

FrankenstraBe 7/9a -

90607 Ruckersdorf - GERMANY - Tel. +49 (0) 911 /9575-5 - Fax +49 (0) 911 / 9575-327

info@emuge-franken.com - www.emuge-franken.com - www.frankentechnik.de



