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Moyemy pexuMm CUHXPOHHOro pe3b6006pa3oBaHUA C
MCNOMb30BaHMEM «KECTKMX» LIaHroBbIX MaTPOHOB He
AIBNAETCA ONTUManbHbLIM B MNilaHe pecypca CTOMKOCTU
MHCTPYyMeHTa.

|-|pI/I M3roToBNeHnn pe3b6bl METYMKaMn Unn packaTHNKaMn Ha CTaH-
kax ¢ Ury CKOPOCTb BpaLleHna WnuHAena CTaHka i oceBad noga4va
00s13aTeNbHO AOMKHBI BbITh CUHXPOHM3NPOBaHbI MeXay cobo.

Ecnu yuuTbIBAKOTCS TOMBKO LUar pesbObl Ha MHCTPYMEHTE U CKOPOCTb
pesaHnsl - Kak onpefensioLie MAHYTHYI0 Noaady, To MOTyT BO3HH-
kaTb MOrPELLHOCTY,BbI3BaHHbIE APYTMM HEYUTEHHBIMI (hakTopamu.

[lBe OCHOBHbIE rpynnbl (PaKTOPOB, BMMSIOLMX HAa BO3HUKHOBEHWE

MOrPELLHOCTEN MK KECTKOM» pe3bboobpa3oBaHum:

1. ®aKkTopbl, BHOCMMbIe 06pabaTbiBatoLmm LeHTpom ¢ Yy
CKOpPOCTb CYNTBHIBAIOLLMX CUCTEM, TOYHOCTb OMPEAENeHUs Koopam-
HaT Mo OCAM (NMHEeHble ocK, pagunanbHble ocn, C-0Cb), a Takke,
TEXHUYECKOE COCTOSHUE CTaHKa.

2. dakTopbl, BHOCUMBIE Pe3b6006pasyHLUM UHCTPYMEHTOM
a) Honyckn Ha war pe3bbbl B cootBeTcTBAM ¢ DIN EN 22857
b) OtknoHeHwe Lwara pe3bbbl U AnMHLI  pe3bboobpasytoLLero
WHCTPYMEHTA, 3aaHHbIX W MOMyYeHHbIX MPW €ro U3rOTOBMEHNM, OT
(haKTUYECKIX 3HAYEHMIA, BOSHUKAIOLLMX BCTIEACTBUE TEMMEPATYPHOO
PaCLUMPEHNA UHCTPYMEHTa BO BPEMSs PaBOThl NPH toas # taanan

1. ®akTOpbI, BHOCUMbIE 06padaTbiBalOWMM LieHTpoM ¢ YMY:

T.k. npn hopmrpoBaHMm pe3bbbl paboune NOBEPXHOCTU MHCTPYMEHTA
1 0bpabaTbiBaeMble NOBEPXHOCTI AeTann NOCTOSHHO MIIOTHO Conpy-
kacatotcsi, opmupys Heobxoaumbln npotunb, pesbboHapesaHue
W packaTbiBaHWe pe3bbbl Ha CTaHKaX, UMELMX CUHXPOHW3ALMIO
WnuHOens, TpebyeT NOCTOSHHOTO U BICOKOTOYHOTO KOHTPONS U pery-
NIMPOBKW OCEBOW NOfaYM CTaHKa OTHOCWTEMbHO CKOPOCTW BpaLLEHMs
WnuHOens. IMeHHo aTum pe3bboobpasoBaHne OTNMYaeTCs OT BCEX
ApYruX W3BECTHbIX BWOOB MeXaHuyeckon obpaboTki, Takux Kak
CBEpneHue, paseepTbiBaHe Uk pe3epoBaHme, rae Het
MOCTOSHHOTO MAOTHOMO COMPUKOCHOBEHUS WHCTPYMEHTa, hopMupy-
foLLero HeobxoaumbIi Npounb, ¢ NOBEpPXHOCTAMU 06pabaTsiBaeMon
AeTanu 1 noaTtomMy TpebytoTCs TOMbKO TOYHbIE IMHENHbIE NepemeLLe-
HWs, NS TOYHOTO NO3WLIMOHWMPOBAHWUS MHCTPyMeHTa. BoT noyemy
rMaBHbIN aKLEHT NpOW3BOAWTENE CTAHKOB [enaeTcs UMEHHO Ha
yNpaBneHnu NepemMeLLLEHNSMM N0 NIMHEAHBIM OCSIM.

Mpw pe3bb00bpa3oBaHK KpaliHe BaXHO BbICOKOTOYHOE COrnacoBaHue
NIMHENHbIX NEPEMELLIEHNN C NEPEMELLEHNAMM NO pagnanbHbIM OCSM.
Ha npakTuke, cerogHst Ans KOHTPONS NepeMeLLieHA Mo 0CK BpaLLeHus
WCMOMNb3YI0TCA NPOCTbIE UMMYNbCHbIE AATYMKM  BpalleHns B 256
UMNYNbCOB Ha 1 06opoT WwnnHAens (360°). Ao co3naéT NorpeLLHoCTL
npu KOHTPOMe yrna nosopoTa (MepemeLLeHus Mo Ocu BpaLLeHus) B
1.4 9/ wmnynbc.

Moatomy niobble 0CEBbIE Harpy3ky, BO3HWKarOLMe B npoLiecce pessbbo-
00pa30BaHNs, CTAHOBATCA MPUYMHOA OLMOOK WAM MOrPEeLUHOCTEN
CUCTEMbI YNPaBNEHNs NpY CUHXPOHW3ALMMN NIMHEHBIX 1 PaananbHbIX
nepeMeLLeHni.

Mpumep:
MeTumk M10
LLar pe3bbbl 1,5 mm

BoamoxHas HEKOHTPOMNMPYeMasi NOrPELLUHOCTb NPY ONPeAeneHn
pagmarnbHoro nepemeLLeHis (noBopoTa) WwnuHaens craHka  1,4°
— BO3MOXHasl NOrPELLUHOCTb OCEBOT0 NEPEMELLEHUS MEXIY

pacyeTHbIM MOMOXeHNeM pe3bboBOro MHCTPYMEHTA U peanbHbIM
MOMOXEeHNEM LUNWHOENS CTaHKka npubnuantensHo 5.8 mkm / 06

Why synchronous thread production with rigid collet
holders will not result in optimum tool lives.

When producing a thread on a CNC machine with taps or tap
formers the speed of the rotation movement of the machine spindle
with the speed of the feed axis must be registered, accounted and
synchronised.

When accounting the threading tool pitch and the cutting speed —
giving the feed speed, faults may occur caused by parameters not
being considered during the control.

Two main influencing variables are:

1. Influencing factors by the CNC machining centre
Computer speed, resolution of the axis detection [linear axis,
turning axis, C-axis], mechanical condition of the machine

2. Influencing factors by the threading tool
a) Tolerances of the thread pitch acc. to DIN EN 22857
b) Change of thread pitch and length of the threading tool when

tWork # tMeasurement

1. Influencing factors by the CNC machining centre
Regarding the formfitting between tool and workpiece, the
cutting and forming of threads with synchronous spindles requires
permanent y-exact control and adjusting of the feed axis movement
in relation to the rotation movement of the tool spindle. Thus the
thread production differs from other known kinds of machining
eg drilling, reaming or milling. These processings only require an
exact linear movement of the control for positioning purposes, as
these tools are not connected formfitting with the workpiece.
Consequently, the main emphasis of machine manufacturers is
on the control of the linear axis. In practice today simply rotary

pick-ups with 256 impulses per spindle rotation (360°) are used
to control the rotation axis. This corresponds to an angle and so

a control gap of 1.4° per impulse.
— Axial forces during thread machining arise caused by control
faults or control inaccuracies.

Example:

Tap M10

Thread pitch 1.5 mm

Possible uncontrolled spindle rotation 1.4°

— possible axial position fault of about 5.8 um between threading
tool specified position and machine spindle real position.
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["padmk 3aBUCMMOCTI NOrPELLHOCTU, BO3HMKAKOLLEN B OCEBOM NEPEMELLEHUMN (B Luare)
OT NOrpeLocTn yrnoBoro no3nLMOHNPOBaHUA WNUHOENA CTaHKa (SQBVICI/IT OT Wara p93b6bl)

BnnsiHue NOrpeLLHOCTK YrnoBbIX nepemel.u,eHMﬂ wnuHaena CtaHka Ha UHCTPYMEHT.

Graph machine spindle turning position fault / axial pitch fault (depends on thread pitch)
Effect of machine turning movement fault on the tool

A

war pe3bbbl MHCTpyMeHTa P = 1,5 mm 4;‘/‘

Tool pitch P = 1.5 mm

/

~— BO3MOXXHasl MOrpeLLHOCTb Lara,

MPUBHOCKMAs CTAHKOM
possible machine-sided

pitch fault

MOrPELUHOCTb MPY OCEBOM NMEPEMELLEHNN [MKM]
axial fault [um]
S [4,]

0 t t t t t t t t
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yrioBas norpeLHocTb [rpag)
angle fault [Degree]

Kpome Toro, moka ckopocTb 06paboTku faHHbIX Ha COBPEMEHHbIX
obpabatbiBatoLmx LeHTpax ¢ UMY HegocTaTouHa Ans 06paboTku
TOro KonuyecTsa UMNynbCOB OT AATYMKOB MONOXEHWUH, KOTOpoe
BO3HMKAET B Auanas3oHe oTn=0 [0 MaKCMMamnbHO BO3MOXHOTO
yncna obOpOTOB LUNMHAENS, 4TOObI abCOMKTHO TOYHO CHHXPO-
HW3MpoBaTb 0CeBYyH nogavy. Mpumep obpabaTbiBatoLLero LeHTpa
C [aTysKaMmu KOHTPONS BpalLeHus WnuHaens B 256 umnynbCoB
Ha 060pOT NOKa3bIBAET, YTO OCEBas Harpyska, BO3OeNCTByHLLast
Ha GOKOBbIE MOBEPXHOCTM WHCTPYMEHTA, BO3pacTaeT Npu yBemnu-
YeHUn CKopoCTW pesaHus. Cneaytowme rpacpuky NokasbIBatoT, Kak
BO3pacTaeT OCeBasl Harpyska, kotopas npu POpMUPOBaHUM
pe3bbbl M10 packatHukom Ha 500 o6opotax B MuH. (okomno 15.7
m/MuH) coctaenset okono 1900 N, a npu yBenuyeHun umucna
060poToB B MuH. 40 2 000 (0kono 62.8 M/MKH) OHa yxe NpeBbILaeT
2500 N. 370T npumep HarnsgHO MOKA3LIBAET, YTO MPUYMHON
YBENMNYEHNS OCEBOWN HAarpy3kM SIBISIETCS YBENWYEHME MOrpeLu-
HOCTW B CWMHXPOHW3aLMK, KOTOpas 3aBUCUT OT CKOPOCTU.

3000

2500

(H]
(N]

2000

1500 MVM
1000 / \
500 /

N Y A

OceBasi Harpyska
Axial force

45 5 55 6

Bpewms - Time [s]

CropocTb 500 min~! Packathuk M10, ctans C45
Speed 500 min " Cold-forming tap M10 in C45

Additionally, the computer speed of modern CNC machining centers
is not sufficient to handle a higher number of impulses of the rotary
pick-up in the range of n = 0 up to the max. spindle speed and to
adjust the axis to be synchronised. The example of a CNC machining
center with 256 impulses per spindle rotation shows that the axial
force working on the tool flanks, increases with growing cutting
speed. The following graphs show thatthe axial force for forming an
M10 thread with 500 min-1 (about 15.7 m/min) is at about 1900 N;
with an increase of the speed to 2000 min! (about 62.8 m/min) at
over 2500 N. This clearly shows that the arising axial force, caused
by the synchronisation fault, depends on the speed.
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Ckopoctb 2000 min”! Packathuk M10, ctans C45
Speed 2000 min ! Cold-forming tap M10 in C45
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2.®aKTopbl, BHOCUMblE pe3b60006pasyoLnm MHCTPYMEHTOM 2.Influencing factors by the threading tool

a) Oonycku Ha Luar pe3sobl a) Tolerances of the thread pitch
Pa3smepbl 1 gonyckn ans pe3bboobpasyioliero MHCTpyMeHTa no For threading tools the European standard DIN EN 22857 defines
OCHOBHbIM pe3bbam, onpeaenstoTcs EBponenckum cTaHaapTom the dimensions and tolerances for ground threads.
DIN EN 22857. Extract from the standard DIN EN 22857

Buigepxka s crangapta DIN EN 22857

Hdonycku Ha war pe3bo6bl
Tabnuvua nokasbiBaeT [OMyCKN Ha Lar pesbbbl 1 ANVHY, HA KOTOPOI OCYLLECTBASETCH M3MEPEHME.
JT1a ONHA yKa3blBaeTCA B KONNYECTBE BUTKOB pe3b6bl.

Tolerances of the Thread Pitches
Table shows the thread pitch tolerances and the length on which the measurement is to be carried out.
This length is indicated as number of threads.

LLiar pesb6bl [MpoBepoyHas AnnHa (kon-Bo BUTKOB) Mons ponycka
Thread pitch Check length (No. of threads) Allowance limits

(Mm) (MKMm)

0.25
0.3
0.35
0.4 12
0.45
0.5
0.6

+
oo

0.7
0.75
0.8 9
1
1.25

+
[o=)

1.5

+ |+
©

1.75

2
25

+
S

3

3.5 7 +13

4

45

5)

5.6

6 +18

[ns uHCTpyMeHTa AaHHbIN CTaHAapT AONyckaeT MakcuMasbHoe For the tool tolerance the standard allows a smallest deviation
OTKIOHeHMe + 8MKM, Ha 3ajaHHOM KOMNMYeCTBe BUTKOB pe3b0bl. of £ 8 um referred to a defined number of threads.

Mpumep: Example:

MeTumk M10 Tap M10

Lar pe3b6bi 1,5 MM Thread pitch 1.5 mm
[MpoBepoyHas anuHa 7 BUTKOB pPe3b0bl Check length 7 threads

— [ONYCK Ha war pe3dbl + 8 MKv — allowed pitch tolerance + 8 pm




EMUGE

["pacuk 3aBUCMMOCTU - yeunme / 3MeHeHne OnvHbl
Yeunus, TpebytoLecst Anst MSMEHEHNs ANMHbI MeTYMKa C AMaMeTpoM XBocToBuka 10 MM

Force/Movement Graph
Required force for the length change of a 10 mm tap shank

3500
3250 ,
2750
2500 LUar pe3bbbl mHcTpymMeHTa P = 1,5 Mm
Tool pitch P = 1.5 mm
2250 /
T —. 2000
==
2% 1750 /
E 9 /
3L 1500
> /
1250 ~&—— 0o0LUenpuHATas YCNOBHAs MOrPELHOCTb Luara pe3bObl COrnacHo
A DIN EN 22857
1000 iy .
/ thread standard-conditional pitch fault acc. to DIN EN 22857
750 /
500 /
250
0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
0 2 3 4 5 6 7 8 9 10 M 12 13 14 15 16 17 18 19 20
VI3MeHeHre AnnHbl [MKM]
Length change [um]
b) ViameHeHwe wara pe3bbbl 1 AnvHLI pe3bboobpasyioLLero b) Change of thread pitch and length of the threading tool
WHCTPYMEHTA B CNyyasix, koraa tpa6 # Luamep when tywork # tMeasurement
TemnepaTtypa WMHCTPYMEHTa B pearnbHbIX YCMOBUSX, €CMIN OHa E tool temperature — differing from the measuring temperature
oTnmM4aeTcs ot Temnepatypsl + 20 CO, npu KoTopoi 0BbIYHO 20°C - causes a change in length. For an M10 tap with 100 mm
WHCTPYMEHT U3roTaBNMBAETCS U U3MEPSETCS, ABASETCS NPUYMHON length the temperature change from 20°C to eg 40°C a causes
U3MEHeHUs AnvHbl MHCTpymeHTa. [ns metduka M 10 ¢ anvHon length change of 32 pm.
100 MM U3MEHEHHE TemnepaTypbl, Hanpumep, ¢ +20 CO go +40 CO Considering a check length of 7 threads acc. to standard
MPUBOSNT K U3MEHEHNIO €r0 ANUHbI Ha 32 MKM. YunTbiBas DIN EN 22857 the following example results:

NPOBEPOYHYI0 ANVHY 7-Myu BUTKOB, cornacHo DIN EN 22857,
nonyyaem cregyroLime pesynbrathl (CM. NPUMEP):

Mpumep: Example:

MeTumk M10 Tap M10

LLlar pe3bbbl 1,5 Mm Thread pitch 1.5 mm

[OnuHa meTumka 100 mm Tap length 100 mm

[TpoBepoyHas anHa 7 ButkoB = 10,5 MM Check length 7 threads = 10.5

— OCEBOE YANMHEHNE UHCTPYMEHTA U Lara pe3bbbl Ha 3.4 MKM — axial growth of the tool and thread pitch of 3.4 um
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TemnepatypHoe paclumperne metunka M10
[Onuna 100 mm, uameHermne Temnepatypsl: 20°C

Temperature change development of an M10 tool
Length 100 mm, temperature change 20°C

100.045

100.040

100.035

100.030

100.025

100.020

-

[rvHa nHeTpymeHTa M)
Tool length [mm]

100.010 [nvHa nHetpymenTa / tool length 100 mMm
/ N3meHeHe TemnepaTypsl/ temp. change 20 °C
100.005 Namenerne anukbl / length change 32 MKM
100.000 ; ; ; |
20 25 30 35 40 45

—@— |/3meHeHVe AnuHbI pe3bboobpasytoLiero MHcTpymerTa M10

Length change of an M10 tool

Temnepatypa [°C]
Temperature [°C]

cnonb3yst NnpoBEPOYHYHO ANVHY B 7 BUTKOB, B COOTBETCTBUM C
DIN EN 22857, v npuHumas BO BHUMaHKE, 4TO Luar pe3bbbl

B JaHHOM crnyyae 1.5 MM, BUOWM, YTO 0CeBas AnnHa MOXET
U3MEHUTLCS Ha 3.4 MKM.

[loka3aTenbCTBOM TeMnepaTypHbIX W3MEHEHWIA MOXeET ObiTb
M3MEPEHNE PEXYLLEN KPOMKM Pe3bbo0obpasyHoLLEro MHCTPYMEHTa,
Hanbonee noABepKeHHON Harpyskam Bo Bpemsi mpoLecca
pe3bboobpasosanus. CriegytoLynin rpadhvk nokasbiBaeT
TeMnepaTypy pexyLien kpomkm metumka M 10 Ha pasHbIx
ckopocTsx pesanns. ObpabaTtbiBaembiii MaTepuan - ctanb Ct.45,
COX- 5% amynbeus.

Referred to acheck length of 7 threads acc. to DIN EN 22857 and
a pitch of 1.5 mm the axial length would change by 3.4 um.

The proof of a change in temperature of the threading tool can be
given by measuring the cutting face being heaviest used during the
thread production. The following graph shows the temperature of the
cutting face for an M10 tool with various cutting speeds. Material
used is C45, coolant-lubricant is 5% emulsion.

Poct Temnepatypbl pexyLuei KpoMku nHeTpymeHTta (M10), COX - amynbcus
Temperature progressing on the tool tooth face (M10), Coolant-lubricant = Emulsion

300
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Temnepatypa pexyLiein kpomkin t [°C]
Tooth face temperature t [°C]

50

e Cranb C45

50 60 70 80 90

CkopocTb pesaHns Ve [M/MiH]
Cutting speed v¢ [m/min]




BuiBoabl:

Onpepensist 00Kt 3chchekT OT BO3AENCTBIS BCeX OTAEMbHbIX haKTo-
POB, YKa3aHHbIX BbILLE, HA OCEBYIO COCTABMSIHOLLYHO HArpy3Kku, BO3HN-
Karolen B npolecce pe3bboobpasoBaHns, [LOMKHbI ObITb Y4TEHB
BCE BO3MOXHble U MOKa3aHHbIE OLIMOKW MO3MLIMOHMPOBAHMS,
N3MEHEHUSI AMNUHBI, KOTOpble SBASKOTCA MPUYMHOA BO3HUKHOBEHUS
3TUX YCUIUIA.

CrenyroLmi rpacuk NokasbIBaeT:

* COBMECTHO C BO3MOXXHOW OCEBOW MOrPELLHOCTbIO B Luare,
BbI3BAHHOI TOYHOCTLIO CTaHKa, UK hakTopamu TeMnepaTypHOro
pacLUMpeHusi, OLMBKa MO3MLMOHMPOBAHMS MEXIY PaCHETHBIM
MomoXeHeM MeTHMKa U ero peanbHbIM MOSIOXXEHWEM B UTOre
MOXeT ObITb 17 MkM 1 Bonee.

« kak ObIr10 NoKa3aHo Ha NMpUMepe, 3Ta OLKMOKa B MO3ULIMOHMPOBAHIM
MOXET NPUBECTU K YBENUYEHNIO OCEBOV HArpy3k npu
1cnonb3oBaHuy nHeTpymeHTa M10, npubnuantensHo, Ao 2800 N

* Takas Harpyska sBMISieTCs CNEACTBIEM BO3POCLLETO TPEHMS HOKo-
BbIX MOBEPXHOCTEN Paboyeil YaCTu MHCTPYMEHTA W WX MPpeXae-
BPEMEHHOIO M3HOca.

Bnpoqu, 9TU TEOPETUYECKNE PA3MbILLNEHNA MO NOBOAY NPOLECCOB,
BO3HMKaKLWLMX NPU N3roToBNEHUN p93b6bl, MoryT ObITb
NnoATBEPXAEHbI Ha MPaKTUKE.

EMUGE

Summary:

To realize the total effect of the individual influencing factors
mentioned before on the axial force component of the thread
producing process, the shown possible position faults, length
changes resp. the forces causing length changes must be
combined.

The following graph shows:

+ with an addition of possible axial faults caused by machine
pitch tolerance or temperature influencing factors a position
fault between specified position of the tap and real position
of the machine spindle of more then 17 um may arise

+ this position fault results in an axial force of about 2800 N
in the shown example with an M10 tool.

+ this force is taken up by the flanks of the tool resulting in
increasing flank friction and increased tool wear.

These perhaps theoretical reflections of the processes during
production of a thread can be proven in practice.

Mpadmk 3aBMCUMOCTU YCunust / norpeLLuHocTemn

Yeunug, Tpebytowmecs Ans N3MeHeHNst ANvHbI METYMKa C AMaMeTpoM XBocToBKka 10 MM
Force/Movement Graph
Required force for the length change of a 310 mm tap shank
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Kak npumep, paccmotpum chopmupoBaHie pessbbl M10 B cranu St45
(Cranb 45) packaTHMKOM, C MCMOSIb30BAHMEM TPEX Pa3HbIX TUMOB
WHCTPYMEHTambHbLIX ONPaBOK.

3HauyeHMs1 OCEBbIX Harpy3ok ObinM M3MepeHbl Ha  CKOPOCTSX
500 06/MuH =157 m/MmuH 1 2 000 06/MuH = 62.8 M/MUH.

Mpy 3TOM UCTbITHIBANNCH CMEAYIOLLME LIAHTOBbIE NATPOHbI:

Q) ©KECTKMIMY LIaHroBbIN MHCTPYMEHTAaMNbHbIN NaTPOH

b) uaHrossI natpoH EMUGE Tuna KSN/HD/Softsynchro® pa3smep 01
C MUHWAMAIBHOM ANUHOM KOMMNEHCALMM Ha PaCTSHKEHME U CKaTME

C) KOHKYPMPYHOLLMIA CUHXPOHHBIN LIaHTOBbIN NATPOH C MUHMMAITEHOM
ONWHOW KOMMEHCALMW 1 C 0CEBbLIM AeMMepom

Bce TecTupyemble maTpoHbl ocHaLanuek LaHramu tuna ER20-GB,
C NHTErpupoBaHHbIM KBaZPATOM.

CkopocTb 500 MuH-1 PackatHuk M10 B Ctanu 45

Speed 500 min-1  Cold-forming tap M10 in C45
3000
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500 / 0 \
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Bpewms - Time [c]

OceBas Harpyska - Axial force [H]

PesynbTaTbl NPOBEAEHHbIX WCMbITAHWUI NOATBEPANIN CreayHLLme
YTBEPXKOEHMS:
* OCEBbIE HArpy3kv BO3PACTakoT C YBENMYEHIEM YaCTOTbI BPALLEHMS

LnuHAens

* Harpysku, KOTOPble BO3HMKAT Mpy 0Bpa3oBaHWM pe3bbbl
packaTHWKaMK, 3HaYUTENMbHO BbILLE B CRyYae MCMOSb30BaHMS
@KECTKOro» LIaHroBOrO NaTpoHa Mo CPaBHEHMIO C UCTIOMb30BaHMEM
LiaHrosoro natpoHa EMUGE KSN/HD/Softsynchro®

* TeCTVIpyeMbIVI KOHKypVIpyiOU.lI/II?I NaTpOH INLLUb HE3HAYNTENBHO
KOMMEHCMPYET BO3pacCTaroLLe Harpy3Kkit No CPaBHEHNIO C
OKECTKAMY LIaHroBbIM NaTpoOHOM

As an example an M10 thread with three different tool

holders is formed in material St45. The axial forces were
recorded at two speeds which were 500 min-= 15.7 m/min
and 2000 min-1 = 62.8 m/min. The following collet adaptations
have been tested:

a) rigid synchronous collet adaptation

b) EMUGE collet adaptation KSN/Softsynchro® size 01 with
minimum length compensation on compression and tension

c) Synchronous collet adaptation of a competitor with minimum
length compensation with axial damping

With all tested collet adaptations a collet type ER20-GB with
integrated square was used.

CkopocTb 2 000 MuH-! PackatHik M10 B Ctanu 45
Speed 2000 min-1 Cold-forming tap M10 in C45
3000
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45 5 55 6
Bpems Time [c]

The following results were verified in these tests:

+ axial forces increase with the raise of speed

+ the forces which come into play in the coldforming of threads are
considerably higher with a rigid collet holder than with an EMUGE
collet holder type KSN/Softsynchro®

+ the competition collet holder can absorb the upcoming forces only
lightly, in comparison with the rigid collet holder




B 4ém nMpuuMHa TaKoro 3HauMTENBHOTO MpenmyLuecTBa pe3bb0BOro
natpoHa EMUGE KSN/Softsynchro® ¢ muHumanbHoit frnHon
KomneHcaLwmmn?

BaxxHast 0coBEHHOCTb COCTOWT B 3amaTeHTOBaHHOM KOHCTPYKT/BHOM
pasgeneHun nepeaayum KpyTaLLero MoOMeHTa u 0CEBOM Harpysku.

Kpowme Toro natporsl EMUGE KSN/Softsynchro ® o6napaior
CreayHoLLMMI KOHCTPYKTUBHBIMI OCOBEHHOCTSMM:

+ OtcyTctBue ntodhToB B ocn C, briarogaps nepefave KpyTsLLero
MOMEHTa NOCPEeSCTBOM CTambHbIX LUAPUKOB

* [locTeneHHoe, NNaBHOE 3a[ENCTBOBAHIE MEXaHU3Ma KOMMNEHCa-
LjM TOMbKO NOCHE TOTO, Kak YCUAMs, BO3HWKAOLLME MY Nepeaade
KpYTSLLEr0 MOMEHTa pa3MeLLEHHbIMI B CieLmanbHOM nasy Liapy-
Kamu, NPeBbILLAKT KOHCTPYKTUBHO NPeayCTaHOBIEHHbIA YPOBEHb

* [epenaya 0CceBoW Harpyaku 1 COOTBETCTBYIOLLAS e/l MUHMMarbHas
ANVYHA KoMneHcaLmm 06ecnednBatoTcs NpeaHarpyXeHHbIMMU
MPYXUHHBIMI 3IEMEHTaMI 13 anacToMepa

* MaTPOHHbIE NPYXXMHbI 13 SNaCTOMepa NPELOXPaHAKT PEXYLLYIO
KPOMKY MHCTPyMeHTa bnarofaps CBOMM AeMNUpYoLLM
CBOCTBaM .

Ecnn npeHebpeyb pasgeneHneM nepefayn KpyTsLLEro MOMEHTa W
OCEBOI1 Harpy3kum B Havyarne npouecca pe3sboHape3aHnsi, MrHOBEHHO
NOSIBNSIETCS 0CEBAs MOTPELUHOCTb ( CM.CPaBHUTENbHBbINA TECT NATPOH-
oB). B pesynbrate - oceBas Harpyska CTPEMUTENbHO BO3pacTaeT
(cm. npedblayLmi rpacduk Ha cTp. 8).

OTOT aphekT YCTpaHAeTCs MHTENMNEKTyarnbHOM, OpUEHTUPOBAHHON
Ha MpaKTU4YECKOe MPUMEHEHWE KOHCTPYKLMEH LiaHroBbIX NATPOHOB
EMUGE KSN/Softsynchro®

[Mpu ucnonb3oBaHUN CTAHKOB, HE UMEHLLMX BO3MOXHOCTM BbINOMHE-
HWs OMepaLyi Mo Hape3aHnto pe3blbl B PeXXMe CUHXPOHHOTO pe3bbo-
obpa3oBaHws, HeobXxoAMMO BbIBUpaTh Pe3bbOBbIE MATPOHbI, KOTOPbIE
“MetoT BOnbluMe 3HAYEHUS ANIMHBI KOMNEHCALMM, YeM Ta MUHUMATb-
Has ANMHa KOMMEeHcaLuu, KoTopas NpedycMOTPeHa Ans LiaHroBbIX
natpoHos cepun KSN/HD/Softsynchro®

[ns Takux cnyyaes komnaHus EMUGE npegnaraeT LaHroBble natpo-
Hbl C DOMbLUEN ANIMHOI KOMNEHCALMM 1 BHYTPEHHUM noasogom COX
Tna KSN/HD. 371 natpoHbl 0bbeanHsoT B cebe npenmyLuecTsa
3axuma pe3bb006pasyoLLero MHCTPYMEHTA LiaHroil 1 MpenMyLLecTBa
Knaccuyeckoro pe3sboBoro naTpoHa ¢ 0CEBOI KOMMEHCALMEN.

MoxanyicTa, O03HAKOMbTECh C MPUBELEHHBIMU HUKE OMUCAHUSMM
LaHrosbIx natpoHos KSN/Softsynchro® 1 KSN/HD ¢ xsocTosukamm,
cooteeTctBytowmmMm DIN 1835.  Wcnonb3oBaHune 3TWUX NaTpOHOB
MO3BONSET NOMYYUTb ONTUMAnbHbIE Pe3ynbTaTbl - JOCTUYb BbICOKYH
TOYHOCTb Pe3bbbl M BbICOKYKD CTOWKOCTb WHCTPYMEHTA.

EMUGE

What is the reason for the outstanding axial force performance
of the EMUGE KSN/Softsynchro @ tap holders with
minimum length compensation?

Important feature is the patented designed separation of
torque and axial force transmission.

Further design features of the EMUGE KSN/Softsynchrd® tap
holders are:

+ Clearance-free C-axes by formfitting torque transmission over
steel balls.

+ Smooth response of the pre-stressed minimum length
compensation after exceeding the constructive defined
guiding force by nearly loss-free roll friction of the torque
transmission balls in their ball tracks.

+ Minimum length compensation and axial force transmission
over pre-stressed elastomer springs.

* Elastomer springs preventing the tool cutting edge from
bracing by their damping characteristics.

If the separation of torque and axial force transmission is disregarded,
an axial fault is caused immediately when starting the thread cutting
process, see example of the competition collet holder. Consequently,
the axial force immediately increases heavily, see graphs page 8.

This is avoided by the intelligent practical-related design of the
KSN/Softsynchro®

For machine tools not providing the feature of synchronous thread
machining it is necessary to use a larger length compensation than
the minimum length compensation of the KSN/Softsynchro®holders.

EMUGE company supplies length compensation holders KSN/HD
with collet adaptation and internal coolant supply. The advantages of
clamping the tool over collets are combined with those of a classic
length compensation holder.

Please refer to the following descriptions of the collet holders
KSN/Softsynchro® and KSN/HD with collet adaptation with
DIN 1835 shank adaptation. With these tap holders optimum
cutting results in accuracy and tool life are achievable.




Ll,aHrOBble NnaTpPoOHbI ANA CTAHKOB, UMEeKLWNX CUHXPOHN3aUuuo
KSNISOftsynChrO wnuHaensa

Collet holders for machines with synchronous spindle feed
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KSN/Softsynchro TexHuuyeckoe onucaHue u pacwmdgpoBka 0603HaUEHMUN

Pmax
50bar
(700psi)

ER@p)

EMUGE

Technical description and description of the symbols

Tun KSN/Softsynchro

[ins n3roToBneHus pe3bbbl Ha CTaHKax MMEHOLLMX BO3MOXHOCTb
CUHXPOHM3aLMM 0B6OPOTOB 1 OCEBOI Mofauy LUNWUHAENs B
npovecce pe3bboobpasoBaHys.

OceBble Harpy3aku, BO3HUKaroLLMe B NpoLiecce pe3bboobpasosa-
HUS| MUHAMU3MPYIOTCS BCTPOEHHOI CUCTEMOI C MUHMMATTBHOI
ANVHON KOMMNEHCALMN Ha PacTSKEHE U CxaTue.

KpenneHue pe3bb6006pasyoLLero MHCTpYMeHTa
OCYLLIECTBIISIETCS:
« UaHramn Tvna ER-GB

BHyTpeHHuin nogsog COX

Mpouecc pe3bboobpa3oBaHnst HA CTaHKax CTaHKax, MMEHLLMX

BO3MOXHOCTb BHyTpeHHero nogsoga COX yepes MHCTPYMEHT,
MOXET BbINOMHATLCS C BbICOYANLLMM YPOBHEM SKOHOMUYECKOIA

3(hheKTUBHOCTN B Cryyae, ecnu Bbl ucnonb3ayeTe 3Ty BO3MOX-
HocTb U obecrneunBaete nogady COX uepes npeaHasHa-
YeHHble NS 3TOr0 BHYTPEHHWE OTBEPCTUS B UHCTPYMEHTE.

[MpenmyLLecTBa UCNOMb30BaHUS 4aHHON BO3MOXHOCTY:

* ONTUMAasbHAs CMa3ka PEXYLLMX KPOMOK MHCTPYMEHTA

* MOBbILLIEHHOE Ka4eCTBO M3rOTOBNEHHOM Pe3bbbl

* HopManbHasi, 6ecnpensTCTBEHHAs 9BaKyaLUs CTPYKKM U3
30HbI pe3aHust 1 0bpabaTbiBaeMoro 0TBepCTUs

Oaenenune COX, nogaBaemon Ha naTpPoH

[na HopmanbHoi, Be30TkasHoi paboTbl MaTPOHOB KpailHe
BaXKHO He MpeBbIlaTh ykasaHHble 3HayeHns gaenenus COX,
NOAaBaEMOW Ha HUX.

KomneHcauumsa AnuHbI Ha cxXaTtue U pacTskeHue

MexaHu3m koMNeHcaLMn ANnHBI YCTPAHSET pasHuLy Mexay
nofayen WNWHAENS CTaHKa M Lwarom opmupyemon pessobi.
B cnyyae npumeHeHus pe3bboBoOi OCHACTKM (MaTpPOHOB) CO

BCTPOEHHBIM PEBEPCOM, KOMMEHCALMS ANMHbI HA PaCTSKEHNe
VHULMANW3NPyeT NepekioveHne HanpaBnexHns BpaLeHus ¢

npaBoro Ha nesoe.

ernnel-wle WHCTPYyMeHTa npu NnoOMoLU LaHr

KpenneHne WHCTpyMEHTa OCYLLECTBMISIETC MPW NOMOLLM
Hawmx uaHr cepum ER umm ER-GB (c vHTErpmpoBaHHbIM
KBaapaToMm).

Type KSN/Softsynchro
For thread production on machines with synchronous control.

Axial forces which come up in the threading process are
minimized by the use of an integrated minimum length
compensation on tension and compression.

Clamping of threading tools by:

« collets type ER-GB

Internal coolant-lubricant supply

Thread production on machine tools whose spindles are
provided with internal coolant-lubricant supply can be done on
the highest level of economic efficiency if the coolant-lubricant
is transported through an axial bore inside the tool or along
the tool shank.

The advantages of this arrangement are:

+ perfect lubrication at the cutting edge of the tool
* improved thread quality
+ chips are washed out of the thread hole

Coolant-lubricant pressure at the entry to the holder

For the sake of trouble-free operation of the toolholders, it is
vital not to exceed the specified maximum coolant-lubricant
pressures.

Length compensation on compression and tension

The length compensation compensates differences between
spindle feed and the pitch of the thread to be produced. With
tapping attachments, the length compensation on tension
assumes the function of switching the sense of rotation from
right-hand to left-hand rotation.

Tool adaptation by means of collets

The tool adaptation is effected by means of collets of our ER,
or our ER-GB series (with integrated square).
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E M UG E KSN/Softsynchro YctpoicTso, komnnekTytowme

Spare part

YnnoTHUTENbHOE Koneuo
Kpyroro ceveHnsa

. X YNOTHUTENBHOE KOMbLIO
0-ring T Bﬁgoa"”; ) KpYrroro ceveHus
ap holder shan \ O-ring
' | Kopnyc natpoHa
\- Tap holder body
YNrOTHUTENBHOE KOMbLO
BuHT Seal ring
Screw
TPYKAHALLMIA anemeHT
Spri .
pring element /\ ~ _
/ ~. S
/ >~ /
/ ~/
/’ Tpybka
/' Pipe ~ /
{ YNNOTHUTENBHOE KOMBLO .. :

KPYFTIOro CeyeHust ~._/
O-ring

3axumHas raiika
Clamping nut

SawytHas mydTa
Cover sleeve

CronopHoe KombLo
Round wire retaining ring

Koy
Wrench
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LlaHroBble naTpoHbI C LUMHAPUYECKUM XBOCTOBUKOM,
KSN/Softsynchro o DIN 1835 B+E

Collet holders with cylindrical shank according to DIN 1835 B+E

EMUGE

C BHyTpeHHUM nogsogom COX
with internal coolant-lubricant supply

§’
N

Pmax
50bar
(700psi)

% ©
ST
ERs)

Cxatve C T Pactaxenue
Compression  ~—— Tension

L2

Ly

ApTukyn
@E Article no.
Ly Ly
Tun - Type 2Dy 2Dy gD ER ER-GB Ly C T

KSN 1/ M4 - M12
Softsynchro (Nr.8 - 7/16) 45-10 ER 20 (GB) 25 34 - 73 57 05 0.5 | F3151G26.1.44 .

KSN 3/ M4 - M20
Softsynchro | (Nr.8 - 3/4) 45-16 ER32(GB) | 25 50 - 87.3 57 05 05 | F3153G26.1.44 | o

3axuMHas raiika AN YNIOTHUTENbHbIX KOMeL| BKIKOYEHa B NOCTaBKY
Clamping nut for sealing disks are included in the delivery

LlaHrn 1 ynnoTHUTenbHbIe konbua (cM. €Tp.14), noxanyicta, npu HeobX0AMMOCTI, 3aKasblBaiiTe OTAENbHO
Collets and sealing disks see page 14, please order separately

Moasoa COX ans pe3bboobpasyrolLero MHCTpymeHTa 6e3 kaHanos ans noasosna COX Bo3moxeH Yepes nasbl B LiaHre. [ins aToro, noxaryiicta, 3akpenute
MHCTPYMEHT 6e3 YNMOTHUTENBHOTO KOMbLIA; Kak BapuaHT, BO3MOXHO WUCMONb30BaHIE YNMOTHUTENBHOTO KoMbLia 6onbLuero Ha 1-2 MM uameTpa, Yem avameTp
XBOCTOBMKA, MCMONb3yEMOro pe3bboobpasyoLLEro MHCTPYMEHTa.

Internal coolant supply for threading tools without coolant-lubricant channel is possible through the slots of the collet. For that, please clamp the tool without sealing disk;
alternatively you can use a sealing disk with a @ 1 - 2 mm bigger than the threading tool shank.

AnanTepbl 4N XBOCTOBWKOB NOCTABNSKOTCS MO 3anpocy

Adapter shanks upon request MM
cxemaTtunyeckoe Maoﬁpa»(eHme
— schematic representation =t | II
bl L |
_l____________‘_____,J-,_I__IL 1
I | | |
— | | |
(| | |
e ———q M ]
AN
AN
- N
N
B aigid

MoHTaxHblIi nHcTpyMeHT Anst KSN 1/Softsynchro n KSN 3/Softsynchro

Assembly device for KSN1/Softsynchro and KSN3/Softsynchro } F315199.01
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EMI IEE LlaHru, ynnoTHUTENbHbIE KOMbLA U 3aXMMHbIE Faiku ANA YNNOTHUTENbHbLIX AUCKOB

Collets, sealing disks and clamping nuts for sealing disks

LlaHru ¢ ksagpatom,

Llanru ¢ kBagpatom,

™n ER-GB ™n ER-GB
Collets with square drive, Collets with square drive,
type ER-GB type ER-GB
ERee) L ERe?) L
DIN 6499 i DIN 6499 i
IKZ N IKZ o
ol o ol o
— ~— s ® — ~— sl
50bar 50bar
(700psi) K L (700psi) K Ly
Tun - Type ER 20 GB ER 32 GB Typ - Type ER 20 GB ER 32 GB
e E— M4 - M12 M4 - M20 T S— M4.5 - M10 M8 - M20
oD 20 32 oD 20 32
L 315 40 L 315 40
D | N ApTukyn ApTukyn I S O ApTukyn ApTukyn
Article no. Article no. Article no. Article no.
2Dy Ko | L3 oDy K |Lg
45| 34| 18 M6 F0942020.4.5 | o |F0942032.4.5 | o 45| 355 6| M45 M6 F0942220.4.5 | o |F0942232.45 | o
6 |49 18 |[M4.5-M6 M8 F0942020.6 o | F0942032.6 o 5 |4 7 M5 F0942220.5 e | F0942232.5 o
7 |55]18 M7 M9 - M10 | F0942020.7 o | F0942032.7 o 56|45 | 7 M7 F0942220.5.6 | o |F094223256 |
8 62|22 M8 M11 F0942020.8 o | F0942032.8 o 6.3]5 8 M6 M8 F0942220.6.3 | o |F09422326.3 |
9 |7 |22 M9 M12 | F0942020.9 o | F0942032.9 . 71156 | 8 M7 M9 F0942220.7.1 | o |F0942232.71 |
10 |8 |25 M10 F0942020.10 | o |F0942032.10 | e 8 |63 ]9 M8 M10-M11 [ F0942020.8 e | F0942032.8 o
11 |9 |25 M14 F0942032.11 | e 9 |71 [10 M9 M12 | F0942020.9 o | F0942032.9 .
12 |9 | 25 M16 F0942032.12 | o 10 |8 1 M10 F0942020.10 | o |F0942032.10 .
14 |11 | 25 M18 F0942032.14 | o 129 [12 M14 F0942232.11.2 | o
16 |12 | 25 M20 F0942032.16 | o 12.5 110 13 M16 F0942232.12.5 |
14 112 |14 M18-M20 F0942232.14 .
YnnoTHUTenbHble konbua, Tun DS/ER 3aXuMMHBble raiky 4ns ynnoTHUTENbHBIX konel,
Sealing disks, type DS/ER Clamping nuts for sealing disks
4 J o | | O
Pmax Pmax /
50bar 50bar L
(700p8|) (700pSI) YnnoTHUTeNbHOE YnnoTHUTENbHOE
KOMBUO gegling disk KOMbUO gealing disk
Typ - Type DS/ER 20 DS/ER 32 Tun - Type Hi-Q/ERC 20 Hi-Q/ERC 32
o oD 35 50
e — M4 - M12 M4 - M20 ] 25 25
D | N ApTukyn. ApTukyn. AN UaHrm | ynn. KonbLo ApTukyn. ApTukyn.
Article no. Article no. for collet sealing disk Article no. Article no.
2D>y
45 - 4 F0941520.4.5 | F0941532.4.5 | o ER 20 (GB) DS/ER 20 F0940720 °
5 45 F0941520.5 o | F0941532.5 ER 32 (GB) DS/ER 32 F0940732 °
2.5 : 2.5 Eggﬂ 25825 : Eggﬂ ggggs : YnnoTHuTENbHbIE KOrbla He BX?,C[FIT B KOMMNMEKT NOCTaBKW, I'I0>KaJ'Iyl7|CTa,
7 - 65 F0941520.7 . F0941532.7 . npu H906XOJJ,VIMOCTM, 3aKasblBanTe UX oTaenbHO
75 - 7 F0941520.75 | o | F0941532.75 | e Sealing disks are not included in the delivery, please order separately
8 - 75 F0941520.8 e | F0941532.8 .
9 8.5 F0941520.9 o F0941532.9 o
10 - 95 F0941520.10 | o | F0941532.10 | o
1 -105 F0941532.11 o
1.5 - 11 F0941532.11.5 | o
12 - 115 F0941532.12 o
125 - 12 F0941532.125 | o
14 - 135 F0941532.14 o
16 - 155 F0941532.16 | e
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YcTaHOBKa LlaHIM U UHCTPYMeHTa

Assembly of collet and tool

1. BcTaBbTe LaHry B 3aXWUMHYIO raiiky.

2. HaknoHuTte LaHry. B na3 yaHry JOMKHO BOMTU 3KCLIEHTPUYECKOE
KOMbLO 3aXWMHOW raikm (rornoXeHue npoMapKMpoBaHo).
HaknoHuTe LaHry B 06paTHYt0 CTOPOHY A0 NOSTHOM NOcagKkm
konbua B nas. Mocne aToro yaHra BymeT ycraHoBneHa
3anoAnNMLO C 3aXKUMHO raiikor Nbo YNNOTHUTENBHBIM KOMbLOM.

MecTo Mapku1poBKM
(3aBMCKT OT TMNA raiikm)

Marked position (position depends on type of nut)

Eccentric ring

3. Bpy4Hyto 3aBUHTITE 3aXKMMHYIO ranky ¢ yCTaHOBIIEHHON
B HEE LiaHron Ha NaTpoH.
BaxHO: 3aBMHYMBAITE 3aKMMHYHO raliKy TOMbKO C MPaBUBHO
YCTaHOBNEHHON LiaHron!

4. BcTaBbTe METYMK.
BaxHo: Ecnu LaHra n meTumk BbiIbpaHb! ¢ KBaapaToM,
METUYMK He0DXOAMMO BCTaBUTb TakuM 06pa3om, UTobbl
€r0 KBafpat CoBnan ¢ nocago4HbIM KBaApaToM LiaHru.

5. 3aTaHUTE 3aXUMHYI0 ranky Kr4oMm.
[pw 3aTArMBaHUM ranku NPUAEPXKMBANTECH PeKOMEHALNNA
no MakCiManbHbIM 3HAYEHWSIM MOMEHTa, YKa3aHHbIM B
Tabnuue.

EMUGE

1. Insert collet into the clamping nut.

2. Tilt collet.
The groove of the collet must engage in the eccentric ring
of the clamping nut at the marked position.
Tilt collet in opposite direction until it clearly engages.
Collet is flush with the clamping nut or the sealing disk.

LlaHra BCTaBneHa B 3aXUMHYHO raitky

Ma3 uaHru Tt~ Collet engaged in clamping nut
Groove of collet
OKCL{EHTPUYECKOE KOMbLIO TH

3. Screw the engaged collet with the clamping nut manually onto
the thread of the holder.
Important: Only mount clamping nuts with correctly engaged
collet!

4. Insert tap.
Important:  If collet and tap are provided with a square, the tap
must be brought into such a position that it can be pushed into
the square seat of the collet.

5. Tighten the clamping nut with the wrench.
Observe the max. torque values in the table.

MaKC. MOMEHT 3aTsirBaHust
Tun Type max. tightening torque
(Nm)
Hi-Q/ERC 20 40
Hi-Q/ERC 32 170

PekomeHzauumu kacatotcs LaHr ER-GB. Mbl pekomeHzyem 3atsrusath

C MOMeHTOM, cocTaBnsiolmm 80% OT ykazaHHOro MakcumymMa.

The specifications apply to collets type ER-GB. We recommend a tightening
torque of 80% of the max. torque.

BaxHo: Bo usbexaHue noBpexaeHuit nmaTpoHa,
yOEpKuBaiTe MaTpoH KIYeM 2 Mpu 3aTArvBaHm
32KMMHOM raikm KrioyYem 1, Kak ykasaHo Ha pUCYHKe.

Important: In order to avoid damage to the holder, please counter
with open-ended spanner 2 while tightening the clamping nut with
wrench 1, resp. fix the holder in the assembly device.
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LlaHroBble naTpoHbl AN CTaHKOB HEe UMEIOLLNX CUHXPOHM3aLUK

Collet holders for machines without synchronous spindle feed
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EMUGE

KSN/HD/ER TexHMYeckoe onucaHue 1 paclumgpoBka 0603HAYEHUN
Technical description and description of the symbols
Tun KSN/HD Type KSN/HD

Pmax
50bar
(700psi)

[nsi n3roToBneHus pe3bbbl C MCNONBL30BAHNEM BHYTPEHHETO
noasoga COX, c gaenenvem go 50 6ap ( 700 psi),
3TV NaTPOHbI MAPKMPYHKOTCS KPaCHBIM KOMbLIOM.

KpenneHue pe3bb6006pasyroLiero MHCTpYMeHTa:
* ¢ nomoLbto LyaHr Tuna ER-GB

BHyTpeHHun nogsoa COX

Mpouecc pe3bb00Opa3oBaHNs Ha CTaHKax CTaHKAX, MMEOLLMX

BO3MOXHOCTb BHYTPeHHero nogsoaa COX yepes MHCTPYMEHT,
MOXET BbIMOMHSATHCA C BbICOYANLUMM YPOBHEM SKOHOMUYECKON

3(h(HEKTUBHOCTM B Cryyae, ecnv Bbl CNonb3yeTe 3Ty BO3MOX-
HocTb M obecneunBaete nogavy COX uepes npepHasHa-
YEHHbIE AMNS 3TOr0 BHYTPEHHWE OTBEPCTS B UHCTPYMEHTE.

MMpenmyLLecTBa MCNONb30BAHNS JAHHON BO3MOXHOCTY:

* ONTUMAnbHas CMa3Ka PEXYLMX KPOMOK MHCTPYMEHTa

* NMOBbILLIEHHOE KAYECTBO U3rOTOBNEHHON Pe3bobl

* HopMarnbHas, GecnpensTcTBeHHas aBaKyaLust CTPYXKA U3
30HbI pe3aHus 1 06pabaTbiBaEMOro OTBEPCTUS

[asneHne COXX, nogaBaemoi Ha naTpoH

[Ons HopmanbHoW, 6e30Tka3HOM paboTbl NATPOHOB KpaiiHe
BaXHO He NpeBbILaTb PEKOMEH0BaHHbIE 3HAYEHUS JABNEHNS
COX, nogaBaemMoit Ha HuX.

for thread production with internal coolant-lubricant supply
up to 50 bar (700 psi), marked with a red ring.

Clamping of threading tools by:
« collets type ER-GB

Internal coolant-lubricant supply

Thread production on machine tools whose spindles are provi-
ded with internal coolant-lubricant supply can be done on the
highest level of economic efficiency if the coolant-lubricant is
transported through an axial bore inside the tool or along the
tool shank.

The advantages of this arrangement are:

+ perfect lubrication at the cutting edge of the tool
* improved thread quality
* chips are washed out of the thread hole

Coolant-lubricant pressure at the entry to the holder

For the sake of trouble-free operation of the tool holders, it is
vital not to exceed the specified maximum coolant-lubricant
pressures.
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EMUEE KSN/HD/ER TexHuyeckoe onucaHue u pacumdgposka 0603Ha4YeHWI

Technical description and description of the symbols

%C KomneHcaumsa gnuHbl Ha cxaTue U pacTaXxeHue

KOMI'IEHCQLWIFI OJIMHbI Ha CXaTtue

[laHHas koMneHcaUmus AnNuHbI YCTPaAHSET pasHULY Mexay
nogayen WNWHAENS CTaHKa W LWarom pesbbbl MeTYMKa.

Length compensation on compression and tension

Length compensation on compression

This length compensation compensates differences between
spindle feed and tap pitch.

XN )

—

||

A_/
R

3apencTBoBaHHash KOMNEHcaLMs ANWHbI Ha BXOAE Npu
* MOTPELLHOCTM OCEBOM NOAAYM LUMMHAENS CTaHKa B «+»

McxoaHoe nonoxene
Initial position

Activated length compensation at
+ plus programming of the control

A_/
L_\

KOMI'IEHC&LWI?I ONVHbI Ha pacTAXeHne

[laHHas KoMMEeHCaLMs ANMHbI  YCTPaHSET PasHuLly Mexay
nogayel WNMHAENS CTaHka M WwaroM pe3bbbl METYMKa,
a TaKkke, KOMNEHCUPYET WHEPLIMOHHOE OCEBOE [ABWKEHME
LWNWMHAENS CTaHKa Npu Lukne pe3bboobpa3oBaHmMs B TOUKe
pesepca.

Length compensation on tension

This length compensation compensates differences between
spindle feed and tap pitch as well as a spindle overrun in the
reverse point of the thread cutting cycle.

W Uil

—
—

3apaeiicTBOBaHHas KOMMEHcaLUyst AnvHbI Ha PacTsKeHNe npu

* NOrpeLHoCcTn 0CEBOM NoJauM LWNUHAENS CTaHKa B «-»
* PY4YHOM 3axo[e MHCTPYMEeHTa B OTBEPCTHE NN PYYHOM
BbIBOAE €ro U3 0TBepCTNA

VicxoaHoe nonoxexue
Initial position

Activated length compensation an tension at

* minus programming of the control
+ manual retraction

W i

—
—
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KSN/HD/ER

ER@s)

Technical description and description of the symbols

MexaHusm KOHTPOJIA TOYKMN AaBleHus

OTOT MeXaHU3M rapaHTUpyeT YTO, kak TONbKO MosiBnsieTcs
[ONYCTMas 0ceBas Harpyaka, peab6006pasyoLLmil UHCTPYMEHT
cpasy Xe HauMHaeT (hopMMpoBaTb Heobxoaumylo pesbly.
Tonbko koraa, paboyast oceBast Harpyska HauMHaeT NpeBbIllaTh
[ONYCTUMbIE 3HAYEHWS OCEBbIX YCUNMIA, CYLIECTBYIOLIMX NpK
HOpManbHOM npoLecce Hape3saHns peabObl Uk hopMUPOBaHIN
eé MEeTO[OM nnacTiyeckoil fedopmaLyi, MeXaH3M KOHTPONS
TOYKM [aBneHuss Mo3BonsieT cpabatbiBaTb MexaHuamy
KOMNEeHcaLWm NNHbI.

TexHuueckoe onucaHue u paclmdpoBKka 0603HauYeHUI

EMUGE

Pressure-point mechanism

The pressure-point mechanism guarantees that as soon as the
permissible axial force becomes effective the threading tool
starts producing a thread immediately.

It is only when the effective axial force exceeds the normal
permissible cutting or forming force that the pressure-point
mechanism allows the length compensation movement.

MEXaH!3M KOHTPONS TOUKI AaBneHNs
Pressure-point mechanism

ICXOIIT )

—
—

Druck

Cxatve
3anaTeHTOBaHHbI  MeXaHu3m KOHTPONIA TOYKM [aBneHus
rapaHTMpoBaHHO obecrneynsaeT He3aMeannTenbHyo pa60Ty
MeT4nKa.

KPEHHEHMG WHCTPYMEeHTa npu NOMOLU LUaHr

KpenneHue MHCTpyMEHTa OCYLLECTBMISIETCA MpU NOMOLLM
Hawwx uaHr cepun ER nnm ER-GB (C MHTErpMpoBaHHbIM
KBazpaTom).

ZA Touka pasmblkaHus
Front release

C T zy

Pacrsxere

The patented pressure-point mechanism guarantees the
immediate cutting of the tap.

Tool adaptation by means of collets

The tool adaptation is effected by means of collets of our ER,
or our ER-GB series (with integrated square).
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EMUEE KSN/HD/ER YcTtpoiicTBO, KOMNMEKTYIOWME

Spare part

LWapuk
Ball Ll.laleK
Ball MpYXWHa cxatns
Compression spring

YNnoTHUTENbHOE KOMbLO

YnnoTHuTENbHOE Konbeuo Kpyrnoro ceyeHns

KpYrmoro ceveHns O-ring
O-ring CTOMOpHOE KOMbLIO S%Uétzzlegfw
Retaining ring
SawutHas mygTa
Cover sleeve
XBOCTOBMK NaTpoHa
Tap holder shank
/~_ CronopHblit BuHT DIN 914 N
/™ _Threaded pin DIN 914 >
~
// .. CronopHblit BuHT DIN 913 Ball //
™. Threaded pin DIN 913 :
/ > /
/ S /
~. ~ /
~. /

CTonopHoe KonbLo
Retaining ring

KSN/HD/ER 6a308blit 6510k- npeaBapuTENbHO COBpaHHbIi
KSN/HD/ER basic unit assembly group — pre-assembled
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LlaHroBble NnaTPOHbI C UWITMHAPUYECKUM XBOCTOBUKOM,

KSN/HD/ER no DIN 1835 B+E

Collet holders with cylindrical shank according to DIN 1835 B+E

C BHyTpeHHuM nogsogom COX, pekomenzoBaHHas unbtpaums COX - 20 Mkm

with internal coolant-lubricant supply, recommended filtering of the coolant-lubricant 20 pm

Cxartne
Compression =

C T Pactskenve

— Tension

EMUGE

IKZ

Pmax
50bar
(700psi)

%C
. T
‘ o = T[T -t F
o = I~ —1\H—— P =
[=] A E— ] Tl’=_ ____I'i'_u'_, (=] (=]
s| T T ?777777 - — —‘!Ti :71{7‘7— &1 S |'/v\_}
ERs)
Ly L
ApTukyn
@E Article no.
Tun - Type 2 D4 oD, gD oDj L4 Ly C T
M4 - M12
KSN 1/HD/ER (NF8 - 7/16) 45-10 ER 20 (GB) 25 38 28 85 57 5 75 F3231G26.1 .
M4 - M20
KSN 3/HD/ER (Nr8 - 3/4) 45-16 ER 32 (GB) 25 52 50 115 57 7 10 F3233G26.1 .

3axumHas raiika ans YNNOTHUTENbBHBIX KONeL BXOAUT B KOMMEKT NOCTaBKu

Clamping nut for sealing disks are included in the delivery

LlaHr 1 ynnoTHUTENbHbIE KOMbLa (CM. CTPaHWLYy 22), noxanyncTa, npy HeobxoAnMocTw, 3akasbiBainTe OTAENBHO

Collets and sealing disks see page 22, please order separately

Mopaya COX ans pe3bbooGpasytoLLero MHCTpyMeHTa 6e3 BHYTpeHHUX kaHanos anst nogsoga COX Bo3moxHa Yepes nasbl LiaHru. [ns 3Toro, noxanyicra,
3aKpenuTe MHCTPYMEHT 6e3 YNOTHUTENBHOTO KOMbLIA; Kak BapuaHT, BO3MOXHO UCMONb30BaHWe YNNOTHUTENBHOMO KonbLa bonbluero Ha 1-2 MM AnameTpa,

YeM [inameTp XBOCTOBMKA UCMONb3yeMOoro pe3bboobpasytoLLero MHCTPyMeHTa.

Internal coolant supply for threading tools without coolant-lubricant channel is possible through the slots of the collet. For that, please clamp the tool
without sealing disk; alternatively you can use a sealing disk with a @ 1 - 2 mm bigger than the threading tool shank.

AnanTepbl Ans XBOCTOBMKOB NOCTaBASOTCS N0 3anpocy
Adapter shanks upon request

cxemaTndeckoe nsobpaxeHue

— schematic representation

| Sp——

BN
[
|
-+
o |
T e - | [
\\\.\
N
N
.4

21



EMI IEE LlaHru, ynnoTHUTENbHbIE KOMbLA U 3aXMMHbIE Faiku ANA YNNOTHUTENbHbLIX AUCKOB
Collets, sealing disks and clamping nuts for sealing disks

LlaHru ¢ kBagpatom, LlaHru ¢ ksagpatom,
Tun ER-GB Tun ER-GB
Collets with square drive, Collets with square drive,
type ER-GB type ER-GB
ERes) L ERs) L
DIN 6499 i DIN 6499 i
IKZ IKZ
al o rsl o
— ~— s ® — ~— sl
50bar 50bar
(700psi) K L (700psi) K L
Typ - Type ER 20 GB ER 32 GB Typ - Type ER 20 GB ER 32 GB
e E— M4 - M12 M4 - M20 T S— M4.5 - M10 M8 - M20
gD 20 32 oD 20 32
L 315 40 L 315 40
D | N ApTukyn ApTukyn I S O ApTukyn ApTukyn
Article no. Article no. Article no. Article no.
2Dy Ko | L3 oDy Ko |Lg
45341 18 M6 F0942020.4.5 | o |F0942032.4.5 | o 45| 355 6| M45 M6 F0942220.4.5 | o |F0942232.45 | o
6 | 49|18 |M4.5-M6 M8 F0942020.6 o | F0942032.6 . 5 |4 7 M5 F0942220.5 o | F0942232.5 .
7 | 55|18 M7 M9 - M10 | F0942020.7 o | F0942032.7 . 56|45 | 7 M7 F0942220.56 | * |F094223256 | e
8 | 62|22 M8 M11 | F0942020.8 o | F0942032.8 . 63]5 8 M6 M8 F0942220.6.3 | o |F09422326.3 | o
9 |7 |22 M9 M12 | F0942020.9 o | F0942032.9 . 71156 | 8 M7 M9 F0942220.7.1 | o |F094223271 | e
10 (8 |25 M10 F0942020.10 | e |F0942032.10 | e 8 |63 ]9 M8  |M10-M11 | F0942020.8 o | F0942032.8 .
11 [9 |25 M14 F0942032.11 | e 9 |71 |10 M9 M12 | F0942020.9 o | F0942032.9 o
12 (9 |25 M16 F0942032.12 | e 10 |8 |11 M10 F0942020.10 | o |F0942032.10 | e
14 |11 |25 M18 F0942032.14 | o 11219 |12 M14 F0942232.11.2 |
16 (12 | 25 M20 F0942032.16 | e 125 |10 13 M16 F0942232.12.5 |
14 112 [ 14 M18-M20 F0942232.14 | o
YnnoTHuUTeNbHble konbla, Tun DS/ER 3aXuMMHble raiky 4ns ynnoTHUTENbHBIX Konel,
Sealing disks, type DS/ER Clamping nuts for sealing disks
]
- 2 | o
Pmax Pmax /
50bar 50bar L YnnotHuTenbHoe L \/nnc}nwreanbM
(700psi) (700psi) KonbLio K
Sealing disk Sealing disk
Tun - Type DS/ER 20 DS/ER 32 Tun - Type Hi-Q/ERMC 20 Hi-Q/ERC 32
- oD 20 50
e — M4 - M12 M4 - M20 ] 315 25
D | N ApTukyn ApTukyn ANs LaHrm ynn. KonbLo ApTukyn ApTuikyn
Article no. Article no. for collet sealing disk Article no. Article no.
2D>y
45 - 4 F0941520.45 | o | F0941532.45 | ER 20 (GB) DS/ER 20 F0943520 .
5 45 F0941520.5 o | F0941532.5 ER 32 (GB) DS/ER 32 F0940732 .
2_5 . 2'5 Eggﬂggg& : Eggﬂggggs : YNnoTHUTENbHbIE KOMbLia He BXO/IAT B KOMIITIEXT NoCTaBk, noxanyicra,
7 . 65 F0941520.7 o | F0941532.7 R npy HeobX0AMMOCTH, 3aKasblBaiiTe X OTAEMbHO.
75 -7 F0941520.7.5 | o | F0941532.7.5 | e Sealing disks are not included in the delivery, please order separately
8 - 75 F0941520.8 o | F0941532.8 .
9 8.5 F0941520.9 o | F0941532.9 .
10 - 95 F0941520.10 | o | F0941532.10 | e
11 -105 F0941532.11 .
115 - 11 F0941532.11.5 |
12 - 115 F0941532.12 |
125 - 12 F0941532.12.5 | o
14 - 135 F0941532.14 |
16 - 155 F0941532.16 | e
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YcTaHOBKa LlaHIM U UHCTPYMeHTa

Assembly of collet and tool

1. BcTaBbTe LaHry B 3aXWUMHYIO raiiky.

2. HaknoHuTte LaHry. B na3 yaHry JOMKHO BOMTU 3KCLIEHTPUYECKOE
KOMbLO 3aXWMHOW raikm (rornoXeHue npoMapKMpoBaHo).
HaknoHuTe LaHry B 06paTHYt0 CTOPOHY A0 NOSTHOM NOcagKkm
konbua B nas. Mocne aToro yaHra BymeT ycraHoBneHa
3anoAnNMLO C 3aXKUMHO raiikor Nbo YNNOTHUTENBHBIM KOMbLOM.

Mapkuposka
(MecTo MapKVUpOBKM 3aBUCUT OT TUNa ramki)

Marked position (position depends on type of nut)

Eccentric ring

3. Bpy4Hyto 3aBUHTITE 3aXKMMHYIO ranky ¢ yCTaHOBIIEHHON
B HEE LIaHron Ha MaTpoH.
BaxHO: 3aBMHYMBAITE 3aKMMHYHO raliKy TOMbKO C MPaBUBHO
YCTaHOBNEHHON LiaHron!

4. BcTaBbTe METYMK.
BaxHo: Ecnu LaHra n meTumk BbiIbpaHb! ¢ KBaapaToM,
METUYMK He0DXOAMMO BCTaBUTb TakuM 06pa3om, UTobbl
€r0 KBafpat CoBnan ¢ nocago4HbIM KBaApaToM LiaHru.

5. 3aTaHUTE 3aXUMHYI0 ranky Kr4oMm.
[pw 3aTArMBaHUM ranku NPUAEPXKMBANTECH PeKOMEHALNNA
no MakCiManbHbIM 3HAYEHWSIM MOMEHTa, YKa3aHHbIM B
Tabnuue.

EMUGE

1. Insert collet into the clamping nut.

2. Tilt collet.
The groove of the collet must engage in the eccentric ring
of the clamping nut at the marked position.
Tilt collet in opposite direction until it clearly engages.
Collet is flush with the clamping nut or the sealing disk.

LlaHra BCTaBneHa B 3aX1MHYO raiky

Mas uaHrv ————H~NY Collet engaged in clamping nut
Groove of collet
IKCLIEHTPUYECKOE KOMbLO — T

3. Screw the engaged collet with the clamping nut manually onto
the thread of the holder.
Important:  Only mount clamping nuts with correctly engaged
collet!

4. Insert tap.
Important:  If collet and tap are provided with a square, the tap
must be brought into such a position that it can be pushed into
the square seat of the collet.

5. Tighten the clamping nut with the wrench.
Observe the max. torque values in the table.

MaKC. MOMEHT 3aTsrMBaHus
max. tightening torque

BaxHo: Bo usbexaHue noBpexaeHuit nmaTpoHa,

32KMMHOM raikm KrioyYem 1, Kak ykasaHo Ha pUCYHKe.

Tun - Type (Nm)
Hi-Q/ERMC 20 35
Hi-Q/ERC 32 170

PexomeHaauum kacatotcs LaHr ER-GB. Mbl pekomeHayem 3atsrusathb
C MOMeHTOM, cocTaBnsitoLmm 80% OT ykasaHHOro Makcumyma.

The specifications apply to collets type ER-GB. We recommend a tightening
torque of 80% of the max. torque.

Important: In order to avoid damage to the holder, please counter
with open-ended spanner 2 while tightening the clamping nut with
wrench 1, resp. fix the holder in the assembly device.

ynepraVlTe NaTpPoOH KIHYEM 2 npn 3aTarnBaHnm
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EMUGE Prazisionswerkzeuge GmbH

Im Astenfeld - 4490 St. Florian
Tel. +43-7224-80001 - Fax +43-7224-80004

EMUGE-FRANKEN Ferramentas de Precisédo Ltda.

Ouvidor Peleja, 452 - Vila Mariana

S&o Paulo - SP, Brasil, 04128-000

Tel. +55-11-3805-5066 - Fax +55-11-2275-7933
EMUGE-FRANKEN B.V.

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

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.

Molakova 8 - 62800 Brno-LiSen
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

Etela 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 Technolégiak Magyarorszag Kft.

Gyar 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

Gésselweg 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 II, No. 7
Jalan SS 16/1, Subang Jaya, Selangor Darul Ehsan
Tel. +60-3-56366407 - Fax +60-3-56366405

000 «IMYIE-®PAHKEH»
192012 Poccwus, r. CaHkT-leTepbypr, np. O6yxoBckon 060poHbI, 271, nut. «A» Odwmc: 711, 713, 715

Tenedon: (812) 319-3019 - daxc: (812) 319-3018

info@emuge-franken.ru
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Emuge-Franken S.A. de C.V.

Calle Pirineos No. 500 Int. 14, Zona Industrial Benito Juarez, Querétaro, QRO 76120, México

Tel. +52-442-209-5168 - Fax +52-442-209-5168

EMUGE-FRANKEN B.V.

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

Emuge Franken Teknik AS

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

EMUGE-FRANKEN Technik

ul. Chiopickiego 50 - 04-275 Warszawa
Tel. +48-22-8796730 - Fax +48-22-8796760

EMUGE-FRANKEN

Edificio Atrium Saldanha, Praga Duque de Saldanha, 4° Piso, letras H, O - 1050-094 Lishoa

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

EMUGE-FRANKEN Tooling Service d.o.o.

Adi Endre ul. 77 - 24400 Senta
Tel.+381-24-81700 0 - Fax+381-24-817000

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

Lubovnikova 19 - 84107 Bratislava
Tel. +421-2-6453-663 5 - Fax+421-2-6453-6636

EMUGE-FRANKEN tehnika d.o.o.

Strelikka ul. 25 - 1000 Ljubljana
Tel. +386-1-430104 0 - 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 Fructués Gelabert, 2-4 4° 12 - 08970 Sant Joan Despi (Barcelona)
Tel. +34-93-477469 0 - Fax +34-93-3738765

EMUGE FRANKEN AB

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

RIWAG Prazisionswerkzeuge AG

Winkelbiel 4 - 6043 Adligenswil
Tel. +41-41-3708494 - Fax +41-41-3708220

EMUGE-FRANKEN (Thailand) co., Itd.

1213/54 Ladphrao 94, Khwaeng/Khet Wangthong la ng - Bangkok 1 0310
Tel. +66-2-559-2036,(- 8) - Fax +66-2-530-7304

EMUGE Corp.

1800 Century Drive - West Boylston, MA 0158 3-2121
Tel. +1-508-595-3600, +1-800-323-3013 - Fax +1-508-595-3650

- www.emuge-franken.ru

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

FRANKEN GmbH & Co. KG - Fabrik fiir Prazisionswerkzeuge
FrankenstraRe 7/9a - 90607 Riickersdorf - GERMANY - Tel. +49 (0) 911 / 9575-5 - Fax +49 (0) 911 / 9575-327

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



	20080721-01-1_2.pdf
	20080721-01-2_2.pdf
	20080721-01-3_2.pdf
	20080721-01-4_2.pdf
	20080721-01-5_2.pdf
	20080721-01-6_2.pdf
	20080721-01-7_2.pdf
	20080721-01-8_2.pdf
	20080721-01-9_2.pdf
	20080721-01-10_2.pdf
	20080721-01-11_2.pdf
	20080721-01-12_2.pdf
	20080721-01-13_2.pdf
	20080721-01-14_2.pdf
	20080721-01-15_2.pdf
	20080721-01-16_2.pdf
	20080721-01-17_2.pdf
	20080721-01-18_2.pdf
	20080721-01-19_2.pdf
	20080721-01-20_2.pdf
	20080721-01-21_2.pdf
	20080721-01-22_2.pdf
	20080721-01-23_2.pdf
	20080721-01-24_2.pdf

