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TOOL HOLDER AND METHOD FOR PRODUCING A TOOL RECEIVING
FORTION FOR SUCH A TOOL HOLDER

This tovention relales 1o 8 tool holder for ola snpang tm}b by friction. The invention alse
relates to o clanping system with a tool holder of this Kind, and alse to & method for

producing & tool receiving portion for such a tool holder.

Already known from WO 20077118626 A1 i & ool holder with an sxpansion sleeve deploved
within o wain part, the expansion slesve being formsd o receive atan! and vapable of being
compressed with hydraulie fluid to clamp the tool in place. The tool holder further inclndes a
satety cateh that containg muliiple corresponding counter slements to sngage with the locking
alements deploved in the main part, in order to preveat the axial slippage of the ool during
the processing. In this known tool holder, the Blocking slemants are realived as bolis or balls
that can slide into mrfespmzdimg drilled holes in the main pash aad engage with
comesponding clamplng grooves o the shank of a twol 1o be clamped. In this feal holder,
however, the maln part st be handled in a time-consuming way to release the Blocking

slemients,

EP 2749367 discloses » tool bolder having a main part, a deformable receiving portion for
clomping a tool and two blocking elements mtegrally formed within the receiving portisn.

The blocking elements ars formed o prevent axial siippage of the tool from the reseiving
portion by engaging with conesponding counter elements on the tool and are set apart at
equal angles in the peripheral direction in the reoeiving poriien. Purther tood holders with
stable receiving portions are also known from 5P 1020624, TP S4805278, BR 2001624 and 1P
1430001,

The objective of the jnvention i to produce 2 tool helder nFthe al bove-deseribed Kind, as well

aga clamping system with such a tool holder, that is simpler fo produce sud easy to assemble,

This ohjective i schieved by moans of a too! holder with the characterixiics of Claim 1 and &
clamping systen with the chavacteristios of Claim 13, a8 woll us & method of production & tool
recetving portion Bir such a teol holder havi ing the charsctetistios of Claims 14 through 16,

Preferred refinements and advantageous confi gurations of the invertion are set forth in the
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dependent claima.

In the toel holder of this invention, the blecking oloments are formed integrally with the
reveiving portion and are helieally runndag in the peripheral direetion. As & result, the
receiving portion can eastly be fited together with the blocking slements. In addition, the
blocking element does not take any space away fom the receiving portion. The entire

available space can be ussd by the recelving portion, so that thers is no loss of clamping

fores.

The clamping systern of the invention comprises & tool holder and a tool, the tool holder

Somprising & main pat, a deformable receiving portion for clamping 2 tool, and at lesst two
blucking cloments formed ntegrally with the -;:ewi?ing portion, which engage with
corresponding counter elersents to prevent the tool from slipping axially out of the tool

holder

In an espeeially prefered embodiment, the receiving portion i3 an expansion slesve deploved
in a recelving opening of the main part and subject to external pressure with hydraulic fiuid

an the inner side of which are w;,}o ved the blocking elenents.

The revelving portion can however also be a contracting chuek, 2 rolling power cluck, a
reducing sleeve deployed within u cluanping chuek, or a collet chuck that caw be deformed by
a clamping eloment and deployed within a receiving opening of the main pat, on the juner
side of which are deployed the at least two blocking eloments; or another filctonal clamping

systen.

b1 an embodiment that s both advantageous fon production terms and easy to assemble, the at

- lsast two blocking clements can be formed divectly on the receiving portion. The blocking

elercents can, however, i the case of an expansion sleeve, also be a separate component

implemented as & ball, bolt, i, fastenad to the expansion slesve.
The receiving portion van n be produced from cerauie, metal, or a mixture of the two.

For direct ﬁmnin;g of the hi@ckiug slements on the receiving porﬁiorxh the mcaivmg portion
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matetiabremoval method by produciag 8 recess; In the production of the recess to forn the
hlpcking elements that are formed inteprally with the recelving porfinn, at legst two protrusion
projecting e the recess are left out. The bocking slement is thus formed as cne anil with
the veceiving portion. The spark erosion method, as well as the method lomown under the
abbrevigtion EDM (Melectricadl discharge machining™ andfor electrochemivad removal
combination therenf, such as ECDM Felectrochemical discharge machining™), have besn
found to be especindly advantagsons for producing the reosiving portion from 2 metatlic solid.
With such metal-removing methods, the complex strucnhwes for Powing projections that
project dnward within the vecsiving portion, and which form the blocking «loments of the
invention, can be produced. Thus, for the production of the recess to a solid block, machining
wethods can first be applied in 8 fust provessing step, and material-ramoving spark erosion
methods, g8 are known wader the ablreviation EDM (Peleotrica]l discharge machining™),
sndfor electrochemival removal methads, in a2 concluding provsssing step, whereby the fine
structures can then be shaped for forming the projections to the recess that form the blocking
slements. Obvdously, the recess cany alse be produced entirely by means of machining

methaods,

in an espuaially sdvantagesus embodiment, the at least two Mocking elements are realized in
the receiving portion a8 projsctions that streteh oward 0 engage with the corresponding
recess on the shank of 1 tool fo be clamped; this projections being preferably formed
inteprally with the recsiving portion, and, as described above, produced in a recess of ¢ solid
block vin 8 materalyeroving spark erosion rethod anddor an eleotrochemical ramoval
method, Likewise, the block clements furnished {u the recelving portion could, however, also
be realized ag revesses, the corrssponding cownter elements on the ol could be realized ag
projectiom. The blocking elewents can have a senyi- or partially-cironlar-shaped cross sgction

for more staightforsvard engapement with the corresponding counter slements.

fn o preferved manner, the at least two blocking cloments can extensl over gt Jeast a pastial
eircumnference of the receiving portion on the fnner side thereof, in the manner of @ fomals
thread. & more even mownting along the circunference can be achisved by deploving
multiple blocking clements along at least a partisl circamferencs of the reveiving portion, in

the manner of a female thrend ln the cave of multiple blocking slements, the blocking
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elerments we preferably st apart gt squal angles in the peripheral direction within the

receiving portion.

Tns an alternative method of production, the receiving portion can alay be produced frow
ceramic ormetal powder by compression melding or laser sintering.

<

Additional distinguishing characteristies and advantages of the inveation will be apparent

from the following deseription of a preferrsd embodiment with reference to the drawings. The

drawings are as follows:

Figure 1 a tool holder with an expansion sleeve for hydraulic clamping of a tool, i a

tongitudinal section view;

Figure2 enlarged partial view of the expansion sleeve of Figure 15

Pignred  porspective view of the expansion sleeve;

Figure 4 vigw of the expansion sleeve from behind;

Figure 8§ detatl view of the expansion sleeve ina pactial mtg‘» Ay View;

Figure & detatl A of Figure 2

Figure 7 partial perspective view of @ first embodimend of a clampiong system with fool

holder, expansion sleeve and tool;

Figure 8 partial perspective visw of a second embodiment of a clamping systery with

ool holder and tool;

Figure 8 partial perspective visw of & third embodiment of & elamping sysew with tool
P 2 2

holder, redacing sleeve snd ool

Figure 18 partial perspective view of & fourth embodiment of & clamping system with teal

holder, collet chuck, and tool; and
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Figare 11 partial perspective view of a fifth ambodiment of & claruping system with todl

holder, relling powsy chuek, and oo,

5 Figore | shows a longitudinal section of & tool receiving portion 1, showy heore as @ hollowe-
taper 10 shank (HSK) tool receiving portion, with & rotationally symmstric main pat 2 andd an
sxpansion sleeve 3 deployed within the main part 2 to receive the cylindrical shank of @ teol,
not shown here, The main part 2 hag o eylindrical front part 4 with a recsiving opening § fr
the expansion sleeve 3 and g conieal rear part & for sccommodating the work spindly of &

10 machine tool Between the ovlindrical font part 4 and the conieal rear part 6 is furniched a

gripper geoove T on the outer side of the naln part &

The sxpansion sleeve 3 shown separately tn Figuwre 2 has on its exterior two clreonderential
recesses B sot gpart from one another, and a coil 9 on its front end. Between the recesses § and

15 the interior wall of the waly ;\a*’{ 2 in the vicinity of the reopiving opening 3, the prossus
chambers 10 shown in Figure 1 ave debimited to receive hydrauiio fluid, The sxpausion slesve
3 is preforably fastened to the main part 2 at the front and back ends of the stesve. It nan be
soldered thersto or fastened to the main part 3 i enother way, The pressure chambers 10 arg
g connected to n pressute spavs deployed within the main pact 3 vis cemnels tot shown
20 here, also within the main part 2, the volume of the pressure space being adjustable s.g. by a
partition that can be moved by & sorew. By moving the partition by weans of the screw, the
presswre of the hydraulic fhad o the pressure space and presswre chambers 10 can be
elevated, thereby pushing the expansion sleeve 3 inward radially. Through this arsmgement,

which s well-knowa and therefors uot shown, the expansion sleeve 3 is wiformly pressed

a8 agaiust the cylindeical shank hvirodneed into the sxpavsion sleeve 3, thus enabling 2 ceniric
clamping over the full surface, with & high level of clanping fores

(in the ixferior side of the expandon slesve 3 are furnished inward-projecting blocking

slements 12 in a back reglon 11 with an expanded inner dlavoster, which vun in the mamer of

30 @ fomale thread and arrive at & oylindrical shank 14 of a tool 15, shown in Figure 7, to engage

with 8 corresponding counter slement 13, The counter elements 13 are realized in the manner
of a woale thread. By means of the blocking elewents 13 that sugage with the curresponiding
courder element 13 on the ool 15, ¢ sefoty cateh is formed that prevents e.g. axdal slippage of

the tool 15 due to e.g. vibration during processing.
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In the embodiment shown, the blocking lements 12 are realized av projections ranning
helically in the peripheral divection, with & seraicirenlar crosy seetion. As evident from Figure
4, m the embodiment, there as fm@isiw& three projections sof apart &b ool angles inthe
peripheral dizection, in the fore of fomale threads as blocking elements 12 that run In the
maneer of a tiple innee fomale thresd with & plich angle on the bner wall of the expansion
sleeve 3. The counter elements that 8t into the blocking elemants 12 are formed as clamping
grooves that van helically, o the manner of o triple ale thvead on the exterior of the

eylindrical shank 14 of 3 tool 15, slong the clroumferential surface starting o the vear face.

The expavsion sleeve 3 ¢ preferably produced from a solid metallic block (e a solid
eylinder by producing » recsss by mesus of a malenalremoving spark erosion process {like
sz BOM or BCDM): the hlocking elements 12, as projections extending inward in the

oylindrionl recess, ave omitied in fornung the recess.

To grip atool in the tool holder 1, the ool must first be turned upon Introdnetion {nto the ol
holder 1 in such & way that the bocking clements 12 on the expanston slssve 3 are able 1
engage with the comssponding counter cloments 13 on the ol 15, The expansion slesve 3
can then be compressed from outside with hydraubie fluid. By mesans of this presswre, the

sypansion gleesve 3 s pressed towsed, clatnping the toel 15, Axial slippage of the tool 15 owt

of the tool holder 1 can be preveanted vis the poaitive~fit sngagsment of the bocking elsments

12 in the corrsaponding counter elements 13,

Filguwee 7 shews g olampitg system with g tool holder 1, an expansion slesve 3, and 5 ool 135

formed e.g. as a cutter or dnil In distinction from the ewbodiment of Figwres 1.6, the

furnished in this embodiment are lowardeextending Mocking elements 12 on the nterior of
the expansion aleseve 3, in the form of helically nimning projections for engaging with the

15

cowrder olentents 13 ox the shank 14 ofa ool 15, which are realized as clavaping grooves,

Figure & shows a clamping systenn with a ool holdsr 1, and a tool 15 formad ag g cutter or
strill. In this coabedimiay, the receiving portion is formed ay & contracting chuck 18 realized

W

ntegrally with the mam part 2. In such a tool holder 1, the contracting chuck 16 i3 heated hy

<

inductive heating, whereby the interivr dismeter of the contracting chuck 18 is sxpanded.
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While i1 13 0 2 hested state, a ool 15 i nssrted into the conbacting chuck 16; the
relativnship of the tnner dlameter of the contrasting chuck 16 1o the outer diameater of the tonl
5&&;}&( 14 iz designed so that the tool 15 13 held Semly in the contracting chuek 16 when the
contracting chuek 16 s subsequently cooled. Fomished fo this embodiment are inwards
extending blocking elements 12 on the inderlor of the contracting chuck 16, tn the form of
helically runming projections for engaging with the counter elements 13 on the shavk 4 of &
tool 15, which are realized as clamping grooves.
in a further embodiment shown o Figure 8, the recstving portion is lkewise realized 88 2
contracting chuck 16, realized tntegrally with the main part 2. Here, the tool 18 18 howsver
clamped within the contracting chuck 16 via 2 reducing slesve 17, The redacing sleeve 17 48

formead i a known way &3 a siodied sleeve with mazif;égsie axial slots and ay inner dlageter

ol

adaprad to the outer dinvnster of & tool shank 14, On ity interior, the reducing slesve 1
Hkewise has inward-extending blocking eloments 12, in the formm of helioally ruaning
projoctions that engage with the counter elements 13 on the shank 14 of o tool 15, which ave
realized as clamping grooves. The reducing sleeve 17 further includes vo s exterior dlamping
greoves 18 that run helically 1o engage with blocking clomenis 19 that are formed as
projections projecting oward and running helivally ot the interior of the contracting chuck
16, By this nueans, a safety cateh s realined for proventing the axial slippage of the reducing

slesve 17,

Fignre 10 shows a further smbodiment wherein the recelving portion i3 formed ag g colle
chuck 22 that van be deformed by & clamping element 21 and is deploved within 2 recotving
opoging 20 of the maln pact & The gollet chuck 32 has an owter condeal sweface 23 B
comtacting an inner conieal surface 24 of the recelving opening 20. The cowieal surfaces 33
and 24 ave coondinated with one another o sueh ¢ way that the collet chuek 32 can he
cennpressed invward by axtal displacement, and thersby grips the shank 14 of a tool 15 On its
interior, the collet chuck 22 likewise has tnward-extending blocking elements 12, o the form
of helically mnaing projeciions that cugage with the counter slements 13 on theshank 4 ofa
ool 13, which ars reelized as clanoping grooves. Axial displacement of the collet chuck 22 18
achieved by wigans of e clanping clement 21, that bere s realized as 2 ring nul screwsd

ot an vuiside theesd on the front end of the madn part 2.

3



The teol holder 1, in g further embodinent shoven in Figure 11, may also be realized as a

e

olling power chuck. The mudn part 2 has, 1o & front part, & clamping reglon 25 furnished with

lengthwise slots, as a receiving portion for the shaok 14 of the tool 13 In the deformable

S

clamplng region 25 s deployed a clamping nut 27 that is rotaably ssated, usually by mesns

5 of a noedle bearing 38 or anvther ball heardng, by the rotation of which a clamping pressure
van be brought to bear on the deformatde clamping region 35, The needle beavings 28 seated
within a bearing cage shift, when the clanping vt 27 is turned on the tapering lnner surface

of the clamping mut 27 and 2 narrowing outer surface of the deformable clumping reglon 25,

in such a way that when the clamping mt 27 is tighiened, the clamping put 27 presses against

1 the deformable clamping zone 35 via the needle bearings 28 1o press the deformabls clamping

zone 35 against the shank 14 of the tool 135, In the smbodiment shown, the inward-sxtending

&)

blocking elersents 12 are likewise formed as helically-running projections for engaging with

the cownter elements 13 on the shank 14 of o tool 15, which are realized as claniping grooves,

R A

The clamping slements 12 are here deployed on the interior of the deformuable clanping

15 reglon 25, N is, however, also possible to deploy the blocking clemments 12 further within the

main part 2. Iy addition, a reducing sleeve, as shown in Figure 9, could be deploved hetween

the deformable clamping region 25 and the tool shank 14,

The invention is, of cowse, not Hmited to HSK tool holders. 8K, JI8-, BT-, ABS-, or Caplo-

S

f0 iterfaces, and the like, can similarly be funished on the main pat 2.

The claraping elements do not necessarily have 1o be deployed in the deformable region of the

receiving portion. They can alse be iu a non-deformable reglon or in the region of the base

haoldsr.
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<A TR0 ipduypontnk barvely e szeridy szersebniants, seeal jellenerve, hogy a felvevd43, 16,

TARTOKHOR
SZARADRALMUIGENYPONTOR
Seerszambaetd (Vg aloptesttal 33, oy alakithaty felvevduel (30 168, U7, 28, 28 ey seorsadmy (1)
rOgalidedrs S5 Jopalabb k&t rdose dlvomel §12), audk wogabaddlyosnil o sovosedmuak (18 o felvovds
bl gdidie irdnyban Brtend Kimordulasst & doeskaposolddnal o seorseimon {15} Klaldhdiog oflen
elemekkel (13}, ghol g retese slonwk (12) 2 fobeeythen 8 ket mentdn vanuak shondeave caymaadl
sEovtes sedgidvolisagban, axzal jellomerve, hogy g relese eloemel (1) 5 Rertilet montén vannak elrens
deave, os a felveedvel £3, 1617022, 38  epy davabbdt vinnak kinlakitva,
Az b, igdénvpont seevint] seersedomtantd, azzal jellemesrve, hogy o felvavh egy, ax slaptest (2) befogadd
ny‘iiéi&s’zbsix& {3} olrondezett 83 kbviirS! nvomds alati fodyvaddkkal mikddietett (3l persely {3), aminek
belsd oldaldn van a logaldbb ket retose elom (12 Rislakitea,
Az 1. igdaypont sverint szerszdmiand, azzal jeliemazve, hogy a folvevd egy, ax aizsg’.'?t'-t‘;iiii\ Tregy dae
rabsbal Kinlodeiolt sangretakandny (161 sninck bebvooldaldn van & palibl k8t rgtese slom {13} Kislae
e
Ae . igduvpont szevint szersedmtartd, arxal jellomerve, hogy a felvevd egy, 8 zsugoriokmdny xi{s}
beheiében slrendezett vedukoids hitvely {371, aminek belad oldalin van o legalibh két retesz elen {12
hintakfiva,
A b igénypant-sesrint szerssdmiantd; szenl jellemesve, bogy s fhbvend ar slaptest {‘3} sgy befogads
nyilasiban (30} chromdeantt & ey fonzitSefonunel (31} deformdtbatd fesaitibefops (32), aminek belsh
oldaldn van a legalabb kot retese elom {12) kialakitva,

Az 1. igdnypont szerinl seersziinetd, seal jollemezye, hngy o felened a2 slaptest (33 eny olilsd ré

axdn shondesedt RsitMantomioy (235 ami ey hengeres coapdngyal (38) korgathatdan ax alaptesthen

SN

(33 agyarot foszittanyaval (377 deformithath.
Az 1 -6 gdnypontok Dirmelyike srerintt sosrsedmtaty, soad jellomeeve, bogy  Tegalibb ey ratesy
sl {123 befeld ayvdld kngrdsient van Klalekitva

R

Ar 17, igénypontok birmelyiKe szerintl szerszimiatsd, azzal jollomenye, hogy o rotesz slown FKSe

i

vagy rdsekaie oresztnweiersty,

AR =8 dgduvpontok biemeiyike seerintl seerssdntantd, sl ellemerve, bowy o legalibh ogy vetesz

elemt (12) avorenet szorficn van & felvev8 3, 16, 17, 22, 38) kertilotsnak legaldbl egy részsn heltl

datakiva

oy

¥

¥

s

22, 35) belsit nllalan 1hb, a Gpuld persely (33 kerllstenek foguldbb cgy réseén snvamenet seertien o

retesz elen 12y van

A igdavpont seerbdd seovsedndand, axeal jellemerse, bogy & fedvouidn (3, 16, 17, 32, 284 retase

Y
@l

clomek (121 a kerilet mantén vanrak shendesve sgymdstd] azonos sadgtivalsghas

Ax elbed igéoyponivk baroelyike soarintl serszdoiand, azzal jellomerve, hogy @ felvava {3, 16, 17,

VAR

- BZTNH-100013219
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32, 38 kevdonty, B, vagy eoek keverske,




13

Feszith rendszer spevazdostartéval (1) $x ey szersadmmal (13), ahol legalabl k8t retvsy efovamel (133
vast elatva, arail megakaddlyorzah a seorgatmnak {15} a fobvevtbbbaxialis irfavbam wesad Kinnades
lasat €5 Gsspekapesolddonk a szerszdvn (15) megfdel ellen elemeivel (13), azzal jolleneays, hogy @
saersrdmiantd (1) az T 12, igdnypontok bivmelyike szerint van kislakitva,

Elfdnds olyan alakithatd felvevd (3, 16, 17, 23, 25) cibalidsien, ami ogy szerszam (15} befogssdra
saclgdl; ansely sztrsaim ogy sterazdmiatd aluptostébe {2} beillosathat®, vagy azxal sgy davabbel van
kislakitva, ahol a folvesd (3, 16, 17, 22, 25) kfgaiéji?b ket retese elemmmt (12 vy etifitva, sk mgg-
skaddlvordk a srerszamnak (13 w folvevbdl (3; 16, 17, 22, 23 sl drdnyban thidnd Kmesdildss

358 ‘Ragﬁcwicdn'ﬁx soszetestmon {83 kialakitngt ellen slomekkel {13}, cbol 2. retese elonesk (1%

hogy a falvexdt (3, }{é, 17,22, 2*} anvag %m!&s 28] Eljémswi &ﬁiijﬂi\ sl egy W Koy anyagbol
amebybe Uregel Készitlink, shol az fireg inlabitisg sordn & kertlot menidn apiedlison fotd & a felvevd-
veb (3, 16, 17, 32, 35) egy daralibd! Miadalnnt retees elemel (12) elkavitésthon logalahd ke, sz fireghe

kipyihs Kiugedst Bagennk, vagy ket bemstyedes koseittnk a2 traghe.

A WL igénypont szevintt effdrds, weal jelomeave, hogy aavagtevidassto efjariskent szikraforpdosubist

dsfvagy slekirokdimiat levalasetdst vipetink,

Hfards ofvie aldboihatd felvevd (3, 16 17, 22, 297 «l0QiB8sas, aml sgy sxersedm (15) belugicdrg
seolgdl amely sxersadin sy seergaimtntd daptestéhe (2) beillesathed, vagy aszal ogy darabbol van
blatakiven, ahol o feleeed (3, 36, 17,28 2831 ;;aiabi\ Kt rotesz elompel {127 van sllatve, amik megs
aRattdbyoezak oo szveeeimnak (13 3 felvewdbol (3, 16, 17, 22, 25) axislis fndny ban toridad Kimozdulisit
¢ Ossgekapesoliddoak a szevszdmon (15 Kislakitott sllen slemekkel {131 abol 8 retesz Somek {12) 2
felvevoben a keriilet mentdn vannak chendesve spymisd] awonos sebgtdvolsigban, srzal jsliomenye,
bogy @ Redvewd (3,16, 17, 22,25 kerdnuibd é»\»ig} fenporbo! sajtolisos vagy Wenres sxlotereiesas!
siatHon anyagbol késaiiitk, ahol se (reg blalakitass sordo ¢ keritlet mentdn spirdlisan 85 & a flves

oAy

vivel {3, 16, V¥, 22, 25) egy durabbol kialakiiont rotesy clemek (12) otkdsaitdadhes logaldtd kst 2z
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Fig. B
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Fig. 11
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