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®
Superior Clamping and Gripping SCHUNK ‘

TENDO®SIim-l!ax

[lepBas B mupe ruapaBnnyecKas 3axum-
HasA onpaBKa CO CTaHAAPTU3UPOBAHHbLIMU
BHELWHMUMN KOHTYpaMMN TEPMO3aXKNUMHOM
OnpaBKM

The World's first Hydraulic Expansion
Toolholder with standardized Heat
Shrinking Contour
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T\E\N\D\O“Slimuax

lnapaBnuyeckas 3axumuas onpaska | Hydraulic Expansion Toolholder

TIEINIDIO Slim.'Iax Plug & Work

Plug & Work BHe KOHKypeHuuu
: BO BCEM, YTO Kacaetca
0ceBOi 06paboTKU

CBeprieHne, 3eHKOBaHMe, pa3BepTbiBaHne
1 Hape3aHue pe3bbbl Ha 06pabaTbiBaioLem
LEHTPe € 5 0CAMU; NPOU3BOACTBO WTAMMNOB
n npecc-copm.

MonHas B3auMo3aMeHAeMOCTb. YCTaHOBUTE rUapaBnye-
CKYIO 3@KMMHYIO ONPaBKY, 3aMEHNUB TEPMO3AXKUMHYI0.

Plug & Work

1:1 interchangeable. Insert an hydraulic expansion
toolholder - replace a heat shrinking toolholder.

The ultimate for
axial Machining

Drilling, countersinking, reaming and
threading in a 5-axis center and the die
and mold making industry.

{D < 0,003 mm

TOYHOCTb 06PaGOTKYU M MOBTOPAEMOCTb
obecreynBaer Haunyylwmne pesynbratbl
06paboTku.

< 0.003 mm

run-out and repeat accuracy
ensure best surface results.

G Bbicokas paAnajibHaA XXeCTKoCTb

Ana onTumanbHoi TouHOCTU hopMbl. XecTKnit Kopnyc
npeaoTBpaLyaeT 60KOBOE CMELLEHNE BO BPEMA MeXaHNYe-
CKOM 06paboTKM.

High radial Rigidity
for optimum shape accuracy. A robust base body avoids
lateral deflection during the machining process.

G Be3ynpeyHoe raweHue
BUbpauumn

Tuapasnuyeckas cucrema obecneynsaer
BbICOKOE KayecTBO 06paboTKM NOBEPXHOCTH,
NPOANEBAET CPOK CIYKObI WNUHAENS CTAHKA U
VHCTPYMEHTa 1 CMOCOBCTBYET CHUKEHUIO 3aTparT.

BbicoKas ru6KocTb

6naronapﬂ NpUMeHeHU0 nepexoaHblX BTYN0K.

High Flexibility

due to the use of intermediate sleeves.

Excellent vibration Damping

The hydraulic system ensures a high surface-
finish, the machine spindle’s performance is
enhanced, the tool service live is increased
and costs are reduced.

He TpebyeT 06cnyxuBaHus

MoNHOCTbIO 3aKpbITas cUCTEMA.
[nuTenbHbIN CPOK FKCnNyaTaumm 6es
o6cnyK1BaHuA.

Haunyuwee KayecTtBo 06paboTKm
NoBEepXHOCTH

6narogapsa MaKcMManbHOMY ralieHunio Bubpauum,
N03BONAOLEMY NONYYaTb NOBEPXHOCTb 6e3
HepoBHOCTEW.

Maintenance-free

Completely enclosed system.
Maintenance-free and long service life.

Best Surface qualities

due to top vibration damping for best

e BbicTpas cmeHa
surface qualities without chatter marks.

MHCTPYMeHTa

C MUKPOHHOM TOYHOCTbIO 6e3 Bcnomora-
TenbHOro 060pyaoBaHus. MosepHyTb 40

ynopa.

MpousseaeHo B fepmaHuu

B ropogae JlaydeH, Ha poanHe ®puapuxa
Tenbaepnuta. Fast Tool change

micron precise without peripheral
equipment. Turn to dead stop.

Made in Germany
In the city of Lauffen,

home of Friedrich Holderlin.
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TIEINIDIO snm_L!ax

lMapaBAnYecKas 3aXXMMHas ONpaBKa |

MepBas B Mmupe ruapaBanyeckas 3a’KMMHasA onpaBKa CO CTaHAAPTU3UPOBAH-
HbIMU BHELUHUMU KOHTYPaMU TEPMO3aXKMMHOM ONpPaBKM

KoHTyp Tepmo3axkuMHOl OnpaBKU B COOTBETCTBUU
c DIN 69882-8

SCHUNK TENDO Slim 4ax — eqMHCTBEHHAs B CBOEM Kiiacce
onpaBKa, KoTopas oTBeyaeT BCeM TpebOBaHUAM 0CeBOM 06-
paboTku. KOHTYp TepMO3aXKMMHOW ONPaBKU B COOTBETCTBUU
c DIN 69882-8, npocTtota B 06pauieHnu, bbicTpas Hanaaka,
ANUTENbHBIA CPOK CNYKObI MHCTPYMEHTA, BbICOKAas rMOKOCTD,
a Take TexHonorua «Plug & Work>» n Bo3MOXHOCTb Npume-
HEHWA B CUCTEMAx C MMHUMaNnbHON CMa3KoM.

KomnaKTHble HapyHble pa3mMepbl TEPMO3aKUMHOW ONpaBKu —
«YMHasi» TEXHONOTUA TMAPABANYECKOTO 3aXnMa BHYTpu!

B koHcTpykumn onpaBku SCHUNK TENDO Slim 4ax BnepBble
YAaNnoCb COBMECTUTb BHELIHME FeOMEeTPUYECKNEe napameTpbl
TEPMO3AXMMHbIX ONPaBOK C MPOBEPEHHBIMM ThICAYU pa3
NPaKTUKOWA AOCTOMHCTBAMU TEXHONOFUM TMAPABANYECKOTO
3axuma SCHUNK.

TIEINDIO Slim Lfax

KoHTyp Tepmo3axKumHoi onpaBKu
B cooTBetcTBUM € DIN 69882-8
100% heat shrinking contour
in accordance with DIN 69882-8.

TENDO_SIlim_4ax_28Seiter_RU_EN_0917.indd 5

100% heat shrinking contour
in accordance with DIN 69882-8

The SCHUNK TENDO Slim 4ax is the toolholder for axial
machining, which is the only one in its class to fulfill all
requirements. Heat shrinking contour as per DIN 69882-8,
simple handling, short set-up times, long tool service life,
high flexibility along with plug & work and applications
with minimum quantity lubrication as well.

Slim heat shrinking contours on the outside - clever
hydraulic expansion technology on the inside! With the
SCHUNK TENDO Slim 4ax it was possible for the first time to
combine the complete outside geometry of heat shrinking
mountings with the proven qualities of the SCHUNK
hydraulic expansion technology which has been proven
thousands of times.

Tepmo3axumHas

onpaBka

Conventional

heat shrinking toolholder

SCHUNK "e5*
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MMapaBnnyeckas 3axumHas onpaska | Hydraulic Expansion Toolholder

TexHonorus Technology

Kak v Bce ruapaBnnyeckue 3axummuble onpasku SCHUNK TENDO, Like all SCHUNK TENDO hydraulic expansion toolholders, the
TENDO Slim Lax BneyatnseTr HeM3MeHHO BbICOKOW TOYHOCTbIO TENDO Slim 4ax also convinces with continually high run-
06paboTKM, OTANYHBIMU BUOPOTracALWMUMN CBONCTBAMU U out accuracy, perfect vibration damping, and tool change
CMEHOW UHCTPYMEHTa B CYUTAHHbIE CEKYHAbI MPU MOMOLLK within seconds using an Allen key. Even the most narrow
LecTUrpaHHoro Kniya. OnpasKa NO3BONAET COOMIOCTU Jaxe shape and positional tolerances can be met. Investments
camble }ecTkue Aonyckn opmMbl U MO3ULMOHUPOBAHUA. into costly peripheral equipment are not necessary.

bonbwe He HYXHO BKJ1aAblBaTb CpeACTBa B Aoporocroauiee
BCromorartesibHOe o6opy,q0|3aHV|e.

@ Cuctema Kamep © Chamber system
@ 3axumHas BTy/Ka @ Expansion sleeve
© Kopnyc © Base body
@ BUWHT peryanpoBKU ANNHbI @ Length adjustment screw
© TpAaseynaBnuBaiolwan © Dirt groove
KaHaBKa
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lMapaBnuyeckas 3axumHas onpaska | Hydraulic Expansion Toolholder

TexHuUyeckui 0630p

TouyHocTb 06pabOTKM U NOBTOPSA-
eMoCTb

OnTMmanbHas AnuTeNbHasn TOYHOCTb
06paboTKM 1 NOBTOPSAEMOCTU MeHee
0,003 mm rapaHTMpyeT paBHomepHoe
pesaHue. IT0 COKpaALLaeT JO MUHUMYMA
M3HOC PEXYLUUX KPOMOK MHCTPYMEHTA,
3HAUYNUTENbHO YBENUYMBAET CPOK €ro
CnyX6bl U NO3BONAET COKPATUTL Pacxo-
Abl Ha NepeTouKy unu npuobpeteHue
HOBOTO MHCTPYMEHTA.

be3ynpe4yHas noBepxHOCTb
6narogapa OTIMYHOMY ralleHUIo
BUOGpauum

lMapaBanyecKas cmctema — CUHOHUM
NpPeBOCXOAHOrO ralleHus BUOpauum.
VickntoyaTca MUKPOpPaspbiBbl pexyLiein
KPOMKW MHCTPYMEHTa, 4TO no3sonser
NONYYnTb MaKCMManbHO KayeCTBEHHYIO
NOBEPXHOCTb 3aroTOBKK. Ynyyliatorca
paboune XapaKTEPUCTUKUN WNUHAENS,
3HAYMTENbHO YBENYMBALTCA CPOK CNYX-
Obl U COKPALLAKTCA PACXOAb.

BbicoKasA cTeneHb rm6KocTu
6narop,apa npumeHeHuro nepe-
XO4HbIX BTYNOK

Mcnonb3ysa nepexoaHble BTYIKK C nepu-
thepuitHbIM NOABOAOM CMA304YHO—0XNAX-
fatoLern XUAKoCTU AN repMmeTUYHble
nepexoAHble BTYNIKMN, MOXHO C NOMOLLbIO
1o e onpaBku TENDO 3axumatb MHCTpPY-
MEHT C JMaMeTpoM XBOCTOBMKa 0T 1,0 10
25 MM. 3To obecneynBaeT yHMBepcanb-
HoCTb npumeHeHna TENDO Bo Bcem guana-
30He 3aXMUMmaeMblx fuameTpos. bueHue
BTY/IKM cocTaBnser meHee 0,003 mm.

Mo3KeT 3a)XXumaTb LUAnHApUYe-
CKMe XBOCTOBUKM N06GbIX TUNOB.

Onpaeka TENDO nossonseT ¢ nepexoa-
HbIMW BTYNKAMM UK 6€3 HUX 3aXUMaTb
n060V HECTAHAAPTHBIA UHCTPYMEHT

(@ ot 3 0o 32 MM) C FMAgKUMU LUUANHAPU-
YeCKVMMW XBOCTOBMKAaMMU, a TaKKe

c yrny6neHusmu no DIN 1835, dopmbl

B un E, n DIN 6535, chopmbl HB 1 HE.
MpenmyLiecTBo: 0TCYTCTBUE JOMONHM-
TeNbHbIX 3aTPaT Ha HOBbIA UHCTPYMEHT.

Technical highlights

Run-out and repeat accuracy

Optimum continuous run-out and
repeat accuracy of < 0.003 mm guar-
antee an even cutting action. This
minimizes wear to the cutting edges
of the tool, increases tool service life
considerably, and reduces the costs
incurred for regrinding or buying new
tools.

Excellent vibration damping for
perfect surfaces

The hydraulic system is synonymous
with excellent vibration damping.
Micro-blowouts on the cutting edge of
the tool are prevented, thus achieving
optimum workpiece surfaces. The
spindle performance will be enhanced,
the tool service life is considerably
increased and costs reduced.

High flexibility through the use
of intermediate sleeves

The application of slotted or coolant-
proof intermediate sleeves enables you
to clamp different tool diameters rang-
ing from 1.0 — 25 mm using the same
TENDO toolholder. This is why a TENDO
toolholder can be used flexibly within
the clamping range. The run-out accu-
racy of the sleeve is < 0.003 mm.

All shaft types can be clamped

With TENDO all customary tools (@ 3 to
32 mm) with a smooth cylinder shank
as well as recesses according to DIN
1835 Form B, E and DIN 6535 Form

HB, HE can be clamped directly with
or without intermediate sleeves. Your
advantage: no additional costs for
new tools.

2.5%D max. 50 mm

I
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MMapaBnnyeckas 3axumHas onpaska | Hydraulic Expansion Toolholder

Kanbkynatop uebl Cost calculator

BbICOKMIA NOTEHLMAN 3KOHOMUM C CAMOT0 Havana High potential for savings from the very beginning
Hanagka c TexHonorueii rujpaBanyeckoro 3axmma The set up process with hydraulic expansion technology is
HeBepoATHO IPDEKTUBHA: MHCTPYMEHTbI MOXHO MEHATb extremely efficient: the tools are changed within seconds
WeCTUrpaHHbIM K/KOYOM 3a CeKyHAbl 6€3 Heob6xoaUuMoCTH with an Allen key, no investment in expensive peripheral
MHBECTUPOBATb B BCMOMOraTeNibHble ycTpoiicTBa. OnpaBKa devices necessary. The SCHUNK TENDO Slim &4ax pays off
SCHUNK TENDO Slim Lax okynaeTcsi B Te4eHMe KOPOTKOTO within short time.

NPOMEeXYTKa BPEMEHMU.

CroumocTb Hanaaku | Cost of set-up process

TENDO Slim &4ax Tepmopa3sxumHas TexHonorus
Heat-shrink technology
Bpems Hanaaku B pacyete Ha UMKn 3awatus | Set-up time per clamping cycle 15c| 15s 90c| 90s
Mouacosas ctaska | Hourly rate 40 € B yac| per hour 40 € B yac| per hour
KonuuectBo umknos 3axartua | Number of clamping cycles 1000 1000
O6wasn ueHa Hanaaku | Total set-up time cost 167 € 1000 €
Cokpauwenune pacxogos | (ost saving 833 €=83%

3artpatbl Ha CPoK cnyx6biI (3aTpaThbl Ha npuobperteHne n Hanaaky) | Life cycle costs (procurement- and set-up cost)

TENDO Slim &ax TepmopasXumHaa TexHonorus
Heat-shrink technology
3arparbl Ha MHCTPYMeHTanbHyto onpasky | Cost per toolholder npumepHo | approx. 300 € npumepHo | approx. 130 €
3atparbl Ha Ha CPOK CYXGbl MHCTPYMEHTaNbHOI onpaBku| 2000 ynknos 3axarus | clamping cycles 800 uuknos 3axarus | clamping cycles
Life cycle cost per toolholder
O61ee KONMYECTBO HEOBXOAMMBIX MHCTPYMEHTaNbHbIX ONpaBoK| 1 wryka | Piece 2 wryku | Piece
Total amount of toolholders needed
061wme 3atpatbl Ha cpok cnyx6bbl Total life cycle cost L66 € 1254 €
CokpaueHue pacxopoB (ost saving 788 € =63 %

3aTpaTtbl Ha CPOK CNYKObI Pa3sNMYHbIX TEXHONOTMIA UHCTPYMEHTaNIbHbIX ONPABOK B CPAaBHEHUU
Life cycle cost of various toolholder technologies in comparison

5.000 €

== TENDO Slim L4ax
= TepMopa3xumHas TexHonorus | Heat-shrink technology

4.000 €

3.000 €

2.000 €

1.000 €

.

3atparsl Ha Mu3HeHHbIN uukn | Life cycle cost

0€
0 206 1.000 2.000 3.000 4.000

Konuyectso uuknos 3axatus | Numbers of clamping cycles

CBoaHbI 0630p: [Mocne 206 UMKIOB 3axaTuaA 3aTpaThl Ha CPOK CNyk6bl ¢ onpaBkoi TENDO Slim L4ax 66111 MeHbLUe 3aTpaT npu
TEPMO3aXUMHON TEXHONOTUN
Summary: After 206 clamping cycles, the life cycle cost with a TENDO Slim 4ax is less than with heat-shrink technology
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lnapaBnuyeckas 3axumHas onpaska | Hydraulic Expansion Toolholder

O6nactb npumeHenus | Field of applications

®pesepoBaHue | Milling

TENDO Slim 4ax ¢ oNnTMMM3MPOBaHHBIM KOHTYPOM — MAeaNbHOe pelleHne Ans npeunsnoHHon 06paboTku TpyaHOAO-
CTYMHbIX YY4aCTKOB. [ BbICOKOCKOPOCTHOW M BbICOKONPOM3BOAMTENLHON 06paboTKy, hpesepoBaHmns Ha rybuHe,
C/IOXHbIX KOHTYPOB. OTANYHbIA AOCTYN K 3aroToBKe

TENDO Slim &4ax with optimized interfering contours - ideally suitable for precise machining of difficult-to-access
areas. For HSC machining, milling of lower lying, difficult contours. Excellent workpiece accessibility.

PasBeptbiBaHue | Reaming Csepnenume | Drilling

OTAnYHOE raleHne BUOGpaLumm Npyu passepTbiBaHUmM obecneyn- CBepneHve - 3T0 TPAAULMOHHO CUNbHAsA CTOPOHA CeMencTBa
BaeT Jlyyllee Ka4yecTBO NOBEPXHOCTM maTepuana, a nocTosH- TENDO. Bubporacsuve cBOMCTBA Y TOYHOCTb 06pPabOTKU

Has TOYHOCTb 06PABOTKM rapaHTUPYeET BbICOKYIO pa3mepHyto meHee 0,003 MM - 3TO rnaBHble 0COGEHHOCTH ONpaBKM
TOYHOCTb. TENDO Slim &4ax.

During reaming the excellent vibration damping assures Drilling - the classic strength of the TENDO family.

best workpiece surfaces and a permanent run-out accuracy Vibration damping and a run-out accuracy < 0.003 mm
for an excellent dimensional accuracy. are the main points of interest for the TENDO Slim 4ax.
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MMapaBnnyeckas 3axumHas onpaska | Hydraulic Expansion Toolholder

TexHONOrMYeCKUil pbIBOK B KpaTyailume CPOKM

Mpu 06paboTKe CBOUX BbICOKOIPEKTUBHBIX CUCTEM Kpensie-
Husa Ingersoll Werkzeuge GmbH yxe mHorue rogsl ncnonbsyet
ruapaBnuyeckue 3axumubie onpasky TENDO WZS ot SCHUNK
ANA 3aXaTusa 3aroToOBOK Ha NMPOM3BOACTBE B Xoppxaiime.
Menemkep no nponssoactBy Tomac MeTepmaHH Obin 3auHTe-
pecoBaH B NPaKTUYHOCTV HOBOW FMAPABANYECKOW 3aXUMHOM
OnpaBKM, NOCKONbKY BNepBble YAANOCh NONHOCTbIO 3aMeHUTb
MMeloLMecs TEPMO3aXKMHbIE ONPABKN Ha TEXHONOTUIO TU-
APaBNUYECKOTO 3aXKMMa 6€3 TPyJ0eMKOro BHELLHEero Nporpam-
MUPOBaHUA.

KomnaHusa xoTena nonyyutb onbiT paboTbl ¢ TOHKUMU FuapaB-
NINYECKUMU 3KUMHbIMU ONpaBKamu, 0CO6eHHO ans obpa-
GOTKM CTPYXEUYHOW KaHaBKK cuctem Kpennenus Intersoll,
MOCKO/NbKY B X04€ CNOXHOM GpUHUWHON 06paboTkK Bcerga
ObINI0 CNIOXHO MONYYUTB KeNaemoe KayecTBo.

Ingersoll npoBen TecT Ha HECKONbKMX 06pabaThbiBaOLNX
LeHTpax, yaenss ocoboe BHUMaHMe paguanbHbIM Onepauusm,
0Cco6eHHO Npu 06paboTKe CNOKHbBIX CTPYIKEYHbIX KaHABOK.
Kpome Toro, Gbinin npoBeaeHbl MHOroo6eLlwatowmne ncnbiTaHus
npu ceepneHnumn n pesbbodpeseposaHmu.

«Mcnonb3ys onpasky TENDO Slim 4ax, Ham yaanocb 4o6uTheA
3HaunUTenbHO 60siee NPOLOMKUTENLHOMO CPOKA CNYHObI UH-
CTPYMEHTA U ONTUManbHbIX pe3ynbratoB 06paboTKK, No3ToMy

TENDO_SIlim_4ax_28Seiter_RU_EN_0917.indd 10
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BO BTOPOM (UHMWHON 06paboTKe Gonblue HET Heo6XoAMMO-
cT»,—- noateepaun Tomac NetepmaHH, 06bACHAS 3TO Nyy-
WWM raweHmem Bubpaumm No CpaBHEHUIO C TEPMO3AKUMHbBIM
KpenjeHnem.

Panbc [pacMioK, NPOBOAMBLLNIA CEPUIO UCMBITAHUA NPOAYK-
umm Ingersoll, BUAMT NpenmyLiecTBa He TONbKO B KayecTee
06paboTKM NoBepxHoCcTU: «OCHOBHbLIM NOCOM Ans paboT-
HWKOB ABNAETCA Mpouecc 3axatna. B ogHy pyky onepatop
Oeper MHCTPYMEHTaNbHYI ONPaBKY, a APYroi 3a}1MaeT ee.
C TepPMO3@XXMMHbIM KpemnneHnem 310 He cpaboTaeT, MOCKONb-
Ky eMy Bcerga HeobXxoMMo TEPMO3aXXMMHOE YCTPOIACTBO.

Panbd [pacMioK cyMTaeT, YTO MABEHCTBYIOLLYIO pONb UrpaeT
npocTas CMeHa MHCTPYMEHTA, HO TaKXe Y3KUIN KOHTYp ru-
APaBANYECKON 3aXKMMHON ONPaBKN.

B uenom, Panbd lpacMiok octanca o4eHb A0BONEH cepueit
ncnbiTanuii: «Mpu nomowm onpasku TENDO Slim Lax 3ame-
Ha MHCTPYMEHTA MPOUCXOAUT HEBEPOATHO BbICTPO, U Mbl
yBeNUYMBAEM CPOK CYIKObI MHCTPYMEHTA U BbIUFPbIBAEM

OT /lyylero kayectsa 06paboTKU NoBepxHoCTU». [ins Hero
nepBOCTENEHHbIM ABNAETCA TO, YTO HET pa3HULbl B Nporpam-
MUPOBaHUN TEPMO3XKMMHOTO KPENNeHUA 1 rnapaBanyecKomn
3aXUMHOM ONPaBKU, a TaKKe HET He0bX0AMMOCTU PacMpPATL
My MHCTPYMEHTOB, MO3TOMY 3ameHa ONnpaBAbIBaeT cebs.
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fMapaBnMyeckan saxumHas onpaska | Hydraulic expansion toolholder

Leap in technology in next to no time

For machining of their highly effective carrier tools, In-
gersoll Werkzeuge GmbH have used the TENDO WZS hy-
draulic expansion toolholders from SCHUNK for workpiece
clamping at their Horrheim location for years. The Produc-
tion Manager, Thomas Petermann has been open to the
practical text with the new hydraulic expansion toolholder,
as it was possible for the first time to replace the existing
heat shrinking mountings 1:1 against a hydraulic expansion
technology without time-consuming programming.

Especially for machining of chip spaces of the Intersoll
carrier tools, the company wanted to gain experiences with
the slim hydraulic expansion toolholders, because it was
always complicated to achieve the desired quantity during
the demanding finish milling operation.

Ingersoll extended the test on several machining centers,
focusing on radial operations, especially on machining of
optically challenging chip spaces. Moreover, promising tests
during drilling and thread milling were carried out.

"By using the TENDO Slim &ax, it was possible of achieving
a significantly longer tool life and optimum surface results,
and therefore a necessary, second finishing operation is no
more necessary”, confirmed Thomas Petermann, and he
explained it by the better vibration damping compared to
heat shrinking mountings.

Ralf Grasmiick, who has led the test series in the Ingersoll
production, sees further advantages beside the surface
quality: "The clamping process is the major advantage for
the employees. The operator takes the toolholder in one
hand and clamps it with the other one. This doesn't func-
tion with a heat shrinking mounting, as a heat shrinking
device is always needed."

o MpeBocxoaHOE KaYecTBO NOBEPXHOCTY BMECTO C/iefjoB APoGneHus: npu
nepexoae Ha onpasky TENDO Slim Lax Ingersoll go6uncs 3HaunTenbHoOwM
3 HEKTUBHOCTM NpU DUHULWIHON 06PaBOTKE CTPYIKEUYHBIX KAHABOK.
Brilliant surface qualities instead of chatter marks: Upon switching
over to TENDO Slim 4ax, Ingersoll has achieved decisive efficiency effects
during finish machining of chip spaces.

@ CrpyxeuHble KaHaBKM MEXAY OTAEbHBIMU 3yGbAmMM (pe3 TpebyioT
BbICOKOTO KayecTBa 06paboTKM NOBEPXHOCTU. Mcnonb3ys onpasKy
TENDO Slim 4ax, yaanocb 4OCTUYb BbICOKOW CTabUALHOCTU Npouecca
1 UCKNIOYUTb €ro OTAEeNbHbIe 3Tanbl.

The chip spaces among the individual teeth of the finishing cutter
requires a high surface quality. By using the TENDO Slim &4ax it was
possible to achieve a high process stability and to eliminate individual
process steps.

€ Bo spems dunanbHoit 06paboTku onpaska TENDO Slim Lax ucnonb3yer
BCE CBOM CUNbHbIE CTOPOHbI. MHCTpyMeHTanbHas onpaska AocTUraeT
6recTAWmMX KayecTB 06paboTKM NOBEPXHOCTM NPU NEPBOM 3anycKe.
The TENDO Slim 4ax utilizes its full strengths during finish machining.
The toolholder achieves brilliant surface qualities at he first go.

0 Onpaska TENDO Slim 4ax ¢ y3kum BbICTynalowum KOHTYpom obecneynBaet
ONTUManbHbIA AOCTYN. HagexkHo aocTurarTca gaxe myboKo nexaiyme
obnactv KomneHcupytowero UHcTpymeHTa Ingersoll.

The TENDO Slim 4ax with its slim interfering contour achieves optimum
accessibility. Even lower lying areas of the Ingersoll equilizing
machining tool can be reliably reached.

——
¢ Nerael 77 -
o

«C onpaBkoi TENDO 4ax Ham yfanocb JOOUTLCA 3HAUYUTENb-

HO 60s1ee NPOJOMKMTENBHOTO CPOKA CNYHObI MHCTPYMEHTa
¥ ONTUMaANbHbIX PE3ynbTaToB 06pabOTKM NOBEPXHOCTH, A
TaKXe MONIHOCTbI0 UCKNIOYUTD BTOPYHO DUHULIHYIO 06paboT-
Ky».

"With the TENDO Slim &4ax it was possible to achieve

a significantly longer tool life and optimum surface
qualities, and we were able to completely eliminate the
second finish operation."

Tomac ﬂeTepmaHH, MeHeXXep no Npou3BOACTBY OTAENeHUA Ingersoll
Werkzeuge GmbH B Xoppxaiime, PaiixuHreH-Ha-3Hue, B 0HON [epmaHum.

Thomas Petermann, Production Manager of Ingersoll Werkzeuge GmbH
branch in Vaihingen-Horr, in South Germany

According to Ralf Grasmiick, the simple tool change, but
also the slim contour of the hydraulic expansion toolholder
is decisive.

All'in all, Ralf Grasmiick has been more than happy about
the test series: "The tool change with the TENDO Slim &4ax is
extremely fast, and we a achieve longer tool life and benefit

from better surface qualities. For him it is essential that the

heat shrinking mounting and the hydraulic expansion tool-
holder make no difference in programming, and the tool
pool has not to be extended, thus a changeover pays off.

«3ameHa MHCTPYMeHTa NpoM3BOAMTCA
o4eHb 6bICTPO, a Mbl fobUBaemcs
60s1ee ANUTENBHOTO CPOKA CAYHKObI
MHCTPYMEHTA U BbIUrPbIBa€M OT
NyYLIEero KayectBa NOBEPXHOCTU».
"The tool change could be done very
fast, and we achieve a longer tool
life and benefit from better surface
qualities.”

Panbe MpacmioK, NpoMbILLIEHHBIA MacTep
B Ingersoll Werkzeuge GmbH B Xoppxaiime,
darixuHreH-Ha-JHue

Ralf Grasmiick, Industrial Master

Craftman Ingersoll Werkzeuge GmbH,
Vaihingen-Horrheim
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MMapaBnnyeckas 3axumHas onpaska | Hydraulic Expansion Toolholder

TENDO Slim 4ax B cpaBHeHuu | in Comparison

XapaKTepucTukmn Characteristics TENDO Slim &4ax Tepmopa3XuMHble onpaBKu
Heat shrinking toolholders
Plug & Work Plug & Work
3amMeHa B MMeILUMXCA TEXHONOTMYeCKNX + Exchange in existing processes without ++ =
npoueccax 6e3 nepenporpammmnpoBaHus. reprogramming
CTaHAapTU3MPOBaHHbIA KOHTYP Standardized heat shrinking contour
TEPMO3aXMMHOI OMpaBKu - According to DIN 69882-8 ++ =
+ B cootBetctBum c DIN 69882-8
MQL MQL
+ Bepcus, noaxoasawas ana MQL, aoctynHa no - MQL suitable version available on ++ +
3anABKe demand
Buenunsa Run-out accuracy i +
- PaBHOMepHOe pe3aHue - Even cutting action 0,003 mm | mm

- BausieT Ha femMnuUpoBaHMe U TOYHOCTb
6anaHcupoBKM
- CHWKeHue 3aTpar

HapexHOoCTb TeXHON0rn4yecKoro npouecca

+ CtabunbHas TOYHOCTb MO GUeHuIo. + Permanent run-out accuracy - o
laweHune Bubpaunn/OceBas KomneHcauus Vibration damping/Axial compensation
* YNyyleHHOe KayecTBO MOBEPXHOCTH + Improved workpiece surface i _
+ [lonyckmn + Tolerances
+ ToyHOCTb pasmepa + Size accuracy
AmopTu3auma Damping
* YBENMYEHHBIN CPOK CNYKObI MHCTPYMEHTA + Increased tool service life
+ MNpepoTBpalaeT NoBpexaeHNe WNNHAENA + Prevents the machine spindle from . _
CTaHKa damage
+ CHWKeHHble 3aTpaTt Ha 06paboTKy + Lower costs - for remachining
* Hukakux cnegos gpobneHus + Avoiding chatter marks
[M6kocTb 6narogaps NpUMeEHEHNI0 Nepexoa- Flexible by using intermediate sleeves
HbIX BTYNOK + Enlarged field of applications e _
+ PacwupeHHas 06nactb npumMeHeHUs + Cost reduction
+ CHMKeHue 3aTpar * Higher clamping force at given shafts
- Jlyywee ycunue 3axatua Ha 3afaHHbIX Banax - Peripheral cooling
* NepudepuiiHbioe oxnaxaeHne
MpuroaHblie Ana ncnonb3oBaHUA TUNbl XBocTo-  Useable shank types*
BUKOB* Form A, Form AB, Form B, Form E ++ =
®opma A, dopma AB, opma B, popma E
MpocToe maHunynupoBaHue u npousBoacTBeH- Easy handling and operability
Has TEXHONOTNYHOCTb + No operator training necessary
+ Her Heo6XxoAMMOCTH B 0Gy4eHUM oneparo- + Avoids clamping errors
pos + Low set-up costs
. ++ -
- MpeaoTBpalyaeT owmnbKN Npu 3axarnu + Higher degree of work safety
* Huskue 3aTpartbl Ha Hanaaky
- bonee BbicoKas cTeneHb 6e3onacHocTU
TpyAa
YCTONYNBOCTb K 3arpA3HEHUIO. Resistant to dirt
* Hukaoro o6cnymuBaHus + No maintenance R T
+ CHmKeHue 3atpar + Lower costs
To4yHasA ycTaHOBKaA ANUHbI Exact length pre-adjustment ++ =
Heo6xoaumoe gononHutensHoe o6opyaoBaHue Necessary peripheral equipments ++ =
(oTHOCUTENBHO 3aTparT) (regarding costs) LlecTUrpaHHbIN KoY NHAYKUMOHHbBIN 610K
Allen key Induction unit

++ 0yeHb xopowo + xopowo O HeATpanbHO

* Gopma A c MagKUMKN UMIMHAPUYECKUMU XBOCTOBUKaMU. LiunuHapuyeckne
xBocToBUKM B cooTBeTcTBUM € DIN 1835-1, hopma A 1 B cootBetcTBuu ¢ DIN
6535, popma HA. ®opma AB ¢ oHoit GokoBoii nbickoi Weldon. LunuHapuye-
CKMe XxBOCTOBUKM B cooTBeTcTBUM ¢ DIN 1835-1, hopma A 1 B COOTBETCTBUM C
DIN 6535, dhopma HB (@ xBocToBMKa A0 20 MM). Dopma B ¢ AByMA 60KOBLIMU
nbickamu Weldon. UunuHapryeckme XBOCTOBMKM B COOTBETCTBUM
¢ DIN 1835-1, dopma A u B cootsetctaum ¢ DIN 6535, hopma HB (@ xsocToBuka

* Influences damping and balance grade
+ Cost reduction

Process reliabilty

= nnoxo

10 20 mm). ®opma E ¢ HaKIOHHOI NNOCKO NOBEPXHOCTBIO. LinnuHapnyeckne
XBOCTOBMKM B cootBeTcTBUM € DIN 1835-1, hopma E n B cooTBeTCTBUM

¢ DIN 6535, dopma HE.

++ very good

0,003 mm | mm
(M3mMepeHo Npy NOCTOAHHBIX
2,5xD)

(measured at 2.5 x D permanent)

+good O neutral

(M3MepeH0 B 3aXXMMHOM OTBEpPCTUN

B cootBetcTBuM ¢ DIN 69882-8)
(measured in the clamping bore
according to DIN 69882-8)

- bad

* Form A with smooth cylinder shank. Cylinder shank according to DIN 1835-1
form A and according to DIN 6535 form HA. Form AB with one lateral Wel-
don flat. Cylinder shank according to DIN 1835-1 form B and according to
DIN 6535 form HB (shank @ up to 20 mm). Form B with two lateral Weldon
flats. Cylinder shank according to DIN 1835-1 Form B and according to
DIN 6535 form HB (shank @ up to 25 mm). Form E with inclined flat. Cylinder
shank according to DIN 1835-1 form E and according to DIN 6535 form HE.

SNSSS

Form A Form E

Summary: TENDO Slim 4ax combines all the
performance parameters.

:\‘\‘w Form B X\“

Kpatkuit utor: TENDO Slim Lax o6beauHser Bce
napameTpbl NPOU3BOAUTENBHOCTH.
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lMapaBnuyeckas 3axumHas onpaska | Hydraulic Expansion Toolholder

NepexoaHbie BTynKu GZB-S Intermediate Sleeves GZB-S

M6kocTb B BbIGOpE AuanasoHa 3axatus 6naronaps Flexible clamping areas covered by intermediate
NPUMEHEHMNI0 NePexoAHbIX BTYNOK sleeves

NepexoaHblie BTynkyn SCHUNK no3BonsAoT 3anmaTtb XBOCTOBU- SCHUNK intermediate sleeves allow clamping of several,

KW pa3fNnyHbIX AMAMEeTPOB, UCMOMb3YyA BCEro OfHY ONpaBKy.
YHuBepcanbHble nepexoaHble BTYNKN GZB-S Bbinyckatotca

B ABYX MCNOMHEHUAX: C 3aLMUTON OT CMA30YHO-OX/axatoLlei . s .
- two versions: sealed coolant-proof, and with innovative
XUAKOCTM U C MHHOBALUUOHHBIMU NepudepuitHbiMU oxnaxaa-

IoLWMMM KaHanamu. 06a MOryT UCMONb30BATLCA B CUCTEMAX peripheral coolant channels. Both can be used in the
Kpennenns uHctpymenta SCHUNK TENDO, TRIBOS u SINO-R, SCHUNK toolholding systems TENDO, TRIBOS, SINO-R, and all

a TaKKe BO BCeX CTaHAAPTHbIX MMAPABANYECKIUX 3aMUMHbBIX standard hydraulic expansion toolholding systems.
- cUCTeMax KpenneHus UHCTPYMeHTa.

different shank diameters with just one toolholder. The
universal intermediate sleeves GZB-S are available in

[nuHa nHcTpymenTa L perynupyertca B wu-
POKUX npeaenax npu NoOMoLM NoABUKHO
NPOMEKYTOYHO BCTABKMU.

o lepmeTuyHas gns aasneduin go 80 6ap.

Q C nepucepunHbIM OXNAKAEHNEM

The tool length L can be adjusted flexibly
via a moveable intermediate piece.

o Coolant-proof up to 80 bar
@ Wwith peripheral coolant

Bawa Bbiroga Your benefit:
- MaKcumanbHaa rubKocTb AN ONTUMANbHOIO - Highest flexibility for optimum cost control:
KOHTPOA 3aTPaT: OfHa MHCTPYMeHTalbHas onpasBKa One toolholder for several clamping diameters
ANA HECKONbKNX ANAaMeTPOB 3aXaTus - Versatile length pre-adjustment due to moveable
« LLIupoKkuit AnanasoH perynmpoBKU ANUHbI intermediate piece
Gnaroaaps NOABMKHOM NPOMEKYTOUHON BCTaBKe - Increasing metal removal than in case of direct
- MNoBbIlWEeHHOE@ CHATUE CTPYIKKMN no cpaBHeHuio ¢ clamping, due to a higher torque
HenocpeaCTBEHHbLIM 3aXaTuem, 6naronapﬂ 6onbmemy - Two Versions: Coolant-proof up to 80 bar
MOMEHTY or with peripheral coolant
- [1Ba UCNONHEHUA: repmeTUYHOE ANA AABNEHMIA - Run-out accuracy < 0.003 mm

no 80 6ap vnu ¢ nepudepunHbiM oxXnaxaeHuem
- bueHue < 0,003 mm
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TmopaBnnyeckas 3axumuas onpaska TENDO | TENDO hydraulic Expansion Toolholder

TENDO SDF Slim &ax HSK-A 63 TENDO SDF Slim 4ax HSK-A 63

* bueHune <0,003 mm npu 2,5 xD * Run-out accuracy < 0.003 mm at 2.5 xD

+ ToyHoCTb 6anaHcMpoBku G2.5 Npu 25 000 06/MUH * Balancing grade G2.5 at 25,000 1/min or U,,,,< 1 gmm
mnu UMakc < 1 rmm « With axial length adjustment

+ CoceBOV perynmpoBKOM ANNHbI * For automatic tool change

° ﬂﬂﬂ ABTOMATMYECKOM CMEHbI MHCTPYMEHTa

L

////// gIQQ -
/
[ )
. L L

TexHuueckue xapaktepuctuku | Technical data

D1 Waenr. | ID D2 D3 X L1 L2 L3 L5 L6 L7 G M,unimin Macca
Weight

[mm] [wm]  [mm]  [wm]  [mm] [mm] [mm] [mm] [mm] [mm] [Hm] [kr]

[mm] [mm]  [mm] [mm] [mm] [mm]  [mm] [mm] [mm]  [mm] [Nm] [kg]

6.0 0206341 i 21.00 27.00 41.80 80.00 38.20 10.00 6.00 18.00 54.00 M10x1 16.00 0.90 9205650
8.0 0206342 i 21.00 27.00 41.80 80.00 38.20 10.00 6.00 18.00 54.00 M10x1 23.00 0.90 9205650
10.0 0206343 i 24.00 32.00 42.30 85.00 42.70 10.00 6.00 23.00 59.00 M10x1 45.00 0.90 9205650
12.0 0206344 ° 24.00  32.00 42.30  90.00  47.70 10.00  6.00 28.50  64.00  M10x1 90.00 0.90 9205650
14.0 0206349 o) 21.00 3400 4130  90.00 4870  10.00  6.00 28.50  64.00  M10x1 110.00 1.00 9205650
16.0 0206345 ° 27.00 3400 41.80  95.00 53.20  10.00  6.00 33.00  69.00  M12x1 185.00 1.00 9205650
18.0 0206340 o 33.00 42.00 40.80 95.00 5420  10.00  6.00 33.00 69.00  M12x1 240.00 1.20 9205650
20.0 0206346 ® 33.00 42.00 4430 100.00 55.70  10.00  6.00 35.00  74.00  M16x1 330.00 1.20 9205650
25.0 0206347 i 44.00 52.50 49.80 115.00 65.20 10.00 7.00 40.50 89.00 M16x1 400.00 1.70 9205660
32.0 0206348 i 44.00 52.50 46.80 120.00 73.20 10.00 7.00 42.00 94.00 M16x1 650.00 1.60 9205660
Hanuune: @ umeetcs Ha cknage 0O 6bicTpas rotoBHOCTbL O Mo 3anpocy Availability: @ available ex stock 0 short lead time O on request

MOJKeT 3aKUMaTbCs C NPOMEKYTOYHbLIMU
nepexoaHbIMU BTYNKaMM

Can be clamped with intermediate sleeves
dimensions in between possible

u KoHcTpyKumsa, npuroaHas ans pa6otsl B MQL, gocTynHa no 3anpocy Design suitable for MQL operations available on request

Tool shank quality hé

OTBEpCTMA ANA HOocuTenen nHcdopmauuu cornacHo DIN 69873 Bore holes for data carriers according to DIN 69873
[} Ana uncTpymenTos ¢ xBocToBUKOM h6 m

[i] AononuuTenbHbie pasmepbi U CneunanbHbie KOHCTPYKUMN MO 3anpocy Additional sizes and special designs are available on request
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HSK-A 63 | IS0 12164-1

MmgpaBnnyeckas 3axumuas onpaska TENDO | TENDO Hydraulic Expansion Toolholder

TENDO SDF Slim Lax HSK-A 63 L, = 120 mm

* bueHune <0,003 mm npu 2,5 xD

+ ToyHoCTb 6anaHcMpoBku G2.5 Npu 25 000 06/MUH
mn U, pc € 1 TMM

+ CoceBoOV perynmpoBKOM ANNHbI

* [inA aBTOMaTU4YeCKOW CMeHbl UHCTPYMEHTa

cI—

TexHnyeckune xapaktepuctukmn Technical data

D1 Unen. | ID D2 D3 X 11 L2
[mm] [mm] [mm] [mm] [mm] [mm]
[mm] [mm]  [mm]  [mm] [mm]  [mm]
6.0 0206351 ] 21.00 27.00 81.80  120.00 38.20
8.0 0206352 ] 21.00 27.00 81.80  120.00 38.20
10.0 0206353 ] 24.00 32.00 76.80  120.00 43.20
12.0 0206354 ° 2500 32.00 7230  120.00 47.70
14.0 0206359 o 27.00 3400 71.30  120.00 48.70
16.0 0206355 ° 27.00 3400 66.80  120.00 53.20
18.0 0206350 o 33.00 42.00 65.80  120.00 54.20
20.0 0206356 ° 33.00 42.00 6430  120.00 55.70
Hanuune: @ umeetcs Ha cknage 0O 6bicTpoe usrotoBnenne O no 3anpocy
MoxeT 3aXnumaTbCa C NPOMEXYTOUYHbIMU

nepexoAHbIMU BTYIKamMM
KoHcTpyKumusa, npurogHas ana pa6otsl B MQL, gocTynHa no 3anpocy
OTBepcTuA Ana Hocutenen nHdopmauuu cornacHo DIN 69873

NS MHCTPYMEHTOB C XBOCTOBMKOM h6

HBEGBH

ﬂOnOﬂHMTeJ‘IbeIe pa3mepbl U cneunanbHble KOHCTPYKUKUKM NO 3anpocy

Copyright:
Bce TeKCTOBbIe YepTeXU M UANICTPALMK K MPOAYKTY 3aluuileHbl aBTOPCKUM
npaeom v aBnstoTca cob6crBeHHocTbio SCHUNK GmbH & Co. KG

TexHMYECKME U3MEHEHUA.

[laHHble 1 UANKCTPaLMU B 3TOM KaTtanore He ABASOTCA 06A3aTenbHbIMMU

1 AalT npubnusnutensHoe onucanue. Mol ocTaBnsem 3a coboi npaBo
BHOCUTb U3MEHEHNS B NOCTABNSEMbIN MPOAYKT N0 CPABHEHUIO C AGHHBIMU 1
UANOCTPALMUAMM B 3TOM Katanore, Hanpumep, B 4aCTU TEXHUYECKUX AaHHBIX,
AU3aiHa, MaTepuasnos U BHELWHero BUAA.

TENDO SDF Slim &4ax HSK-A 63 L, = 120 mm

* Run-out accuracy < 0.003 mm at 2.5 x D

* Balancing grade G2.5 at 25,000 1/min or U,,,,< 1 gmm
* With axial length adjustment

* For automatic tool change

- J
-
L3 L5 L6 L7 G Myumin  Macca A
Weight

[mm] [mm] [mm] [mm] [Hm] [kr]
[mm]  [mm]  [mm]  [mm] [Nm]  [ke]
10.00 6.00 18.00 94.00 M5x0,8 16.00 1.00 9205650
10.00 6.00 18.00 94.00 M7x1 23.00 1.00 9205650
10.00 6.00 23.00 94.00 M8x1 45.00 1.10 9205650
10.00 6.00 28.50 94.00 M8x1 90.00 1.10 9205650
10.00 6.00 28.50 94.00 M10x1 110.00 1.20 9205650
10.00 6.00 33.00 94.00 M12x1 185.00 1.20 9205650
10.00 6.00 33.00 94.00 M12x1 240.00 1.40 9205650
10.00 6.00 35.00 94.00 M16x1 330.00 1.40 9205650

Availability: @ available ex stock 0O short lead time O on request

Can be clamped with intermediate sleeves
dimensions in between possible

(m]

Design suitable for MQL operations available on request
Bore holes for data carriers according to DIN 69873

Tool shank quality h6

HEAOH

Additional sizes and special designs are available on request

Copyright:
All text drawings and product illustrations are subject to copyright and are
the property of SCHUNK GmbH & Co. KG

Technical Changes:

The data and illustrations in this catalog are not binding and only provide
an approximate description. We reserve the right to make changes to the
product delivered compared with the data and illustrations in this catalog,
e.g. in respect of technical data, design, fittings, material and external
appearance.
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