WO 2006/ 021248 PCT/ EP2005/ 006306 C anpi ng device for a tool on a machine
tool, especially a plunge electrical discharge machine The invention rel ates
to a clanping device and a 5 production nethod for a tool on a machine
Jool, comprising a first and a second coupling part, the first coupling
part having strips which are offset eccentrically and at an angle to one
anot her and have boundary surfaces for the accurate x-y positioning of the
10 second coupling part, the second coupling part having side surfaces with
el astic |ipswborobeApehzdsgai nst the boundary surfa€€%/ERRACS/ COANRETE i ng
device being provided for the accurate z positioning of the first and the
second coupling part. 15 European Patent EP 0 255 04 dISC|O es a cl anping
device for a tool 3 3 St O8F 2 esPet = R %trect ri cal

di schar ge nachlneesﬂbelsizywnjgﬁuhgg(yaecmaﬁphﬂsassahahgekmmhhtmehas t wo
strips which project from 20 the underside of the chuck and are provided
wWth bearing surfaces for orienting the tool in an x direction and a vy
direction, whheh povantipansv¥elsery t&ca eentd@mpipg ofdewtise chiurk. 3 n order

to be able t progpeat 84l ymbegate tehe tpol b a eﬁed@tewmdnxhéxwté¢pn on the

chuck as often as,25 desired and i.n each case w th exce t|o ny I%ﬁ%
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of fset eccentrica at an_ang one or a to hol der
for bearing 5@8Pﬁ%¥ytﬁ@r%®%?% f%rh%a% %ccurate x-y positioning of the

10 second coupling part, the second coupling part having

side surfaces with elastic lips for bearing against the
boundary surfaces, and a connecting device being provided
for the accurate =z positioning of the first and the
second coupling part.
15
European Patent EP 0 255 042 discloses a clamping device
for a tool for a machine tool, especially a plunge
electrical discharge machine. The clamping device
comprises a chuck which has two strips which project from
20 the underside of the chuck and are provided with bearing
surfaces for orienting the tool in an x direction and a y
direction, which point transversely to a center line of
the chuck. In order to be able to repeatedly locate the
tool in a predetermined position on the chuck as often as
25 desired and in each case with exceptionally high
accuracy, provision is made for a plurality of posts to
project from the wunderside of the chuck, said posts
having reference surfaces extending on their free end
faces in the x-y plane, the strips being designed to be
30 offset eccentrically and at an angle to one another, and
for a tool holder for bearing against the posts to have a
planar surface in which two pairs of grooves aligned with
the strips and having elastic lips provided for bearing
against the strips are cut, the tool holder having a

35 center bore with locking means for accommodating a draw



pl anar surface in which two pairs of grooves aligned with the strips and
having elastic |ips provided for bearing against the strips are cut, the
tool hol der having a 35 center bore with | ocki ng nmeans for acconmodating a
draw WD 2006/ 021248 PCT/ EP2005/ 006306 2 bolt in a |ocking and rel easabl e
manner. There are clanping systens in which both the coupling part serving
as chuck and the other coupling part are 5 used as a holder for tools. The
hol der is also intended to be used for workpieces. The two couplin arts
were hither 8 PACEABRI848e produced, processed and ﬁ&?d§ﬁ§805é%ﬁég%$ely, a
pl ane surface being provided with holes for fastening work holders, i.e. at
| east two parts are 10 necessary in order to produce a frictional connection
with the respedti ve solptkimg pamd meicassabde mafimes . requires additional
production processes for the conplete clanping system 15 The object of the
invention is to inprove the clanpin device in order to sinplify_the
producti on aRBeKBke ] CéaBPiegf evtStpdswi thouthiickt ePpbRi ﬁéleseﬁ‘a‘ﬁ%;rén%arts

which serveptetf asdeanaorkpi eeekOraid®okse &Mco&dupglﬁ@ thaeti nyeation,

this object IS chleve th t ot eco C i.ng part, consi st
single plice V|ng vg? ?eng?ﬁ valgg %ﬁHgFI|HTy vé?ues é % é)‘%ardness
val ues, regi tns kof @ﬁ@dlﬁpgIWQMHR}GQQ@NHTh%tt@ﬁgp@U@éﬂHGSPaﬁkﬂlw¢¥? val ues

and/ or hardnﬁ%h&@kae%rﬁea@ﬁn dehe ofhedud&y) ogg%oe&s&@@ lds AREASRed €Qi ONS
of the second cou

F art. Furthernore,.the o ¢ % ggg?eved ?ccordlng
Lo the inveREPBRAFRLYRat PRERF| FUTLEORpPE HIE pRFTY Lot & & opoles For
fastening work holders, i.e. at least two parts are
10 necessary in order to produce a frictional connection
with the respective coupling part and a tool. This
requires additional production processes for the complete

clamping system.

15 The object of the invention is to improve the clamping
device in order to simplify the production and make it
cost-effective without interposing separate parts which

serve to fasten workpieces or tools.

20 According tc the invention, this object 1is achieved in
that the second ccoupling part consists of a single piece
having wvarious strength values, ductility wvalues and
hardness values, regions of the 1lips having higher
strength values, ductility values and/or hardness values

25 than the other regions of the lips and/or regions of the

second coupling part.

Furthermore, the object 1is achieved according to the
invention in that the first coupling part consists of a
30 single piece having various strength wvalues, ductility
values and hardness values, regions of the strips having
higher strength values, ductility values and/or hardness
values than the other regions of the strips and/or

regions of the first coupling part.



30 single piece having various strength val ues, ductility values and
hardness val ues, regions of the strips having higher strength val ues,
ductility val ues and/or hardness values than the other regions of the
Sstrips and/or regions of the first coupling part. WO 2006/ 021248

PCT/ EP2005/ 006306 3 Furthernore, a nethod of producing a clanping device
according to the invention serves to achieve the object, the first and/or
t he second coupling Bart first of all 5 being produced, Eroces?ed and forned
in the unhar #8né8064Pate4%n relation to the applicat PoR/&BEBP & RGE 8B known
met hods and the surface being hardened- Jhe solution reduces the costs of
the users and producers 10 of the clanping device in such a way that the
tool holder or the work holder is integrated in the one or the other

coupl i ng par g, a0 -RE6rUSera | nAl t 8rPr 9ESSS- 11 ook Rghder QEviHe work
hol der itself 1n the way he wants. One “coupling part, has the coupling side

at the bottoAFFEEHGRI 15 AbEediloifTfdr™ REHVES Hol 1O tHe vior kSRl der
t hat can betheediygpr coessed tReprseviotidd adudliedt oparegifanst The anhventi on

Is not restrigtg torédglece%r 0cesSLOgL by %QS H380ea 1101 Sl k&%éf’d@%@éi bl e
for the processi gE%o 6 S FReTe y the producer or his service departnent
ina 20 singkFateanmercelfifadmvient Fba epPatiestionbacdsorcapbi i parewn eit her

to the partpbaubag LHe ShdiPsrAicd R iRRY hahdvihea the lips, depending on
the how the coupling parts are used in éach 25 case as a chuck or as a

hol der for the tool or the workpiece. In the conventional chucks, it was
necessary tOheepeatedlty ecétduapeantheincoanp dhethespeets vend oppddungers

10 of the clamping device in such a way that the tool holder
or the work holder is integrated in the one or the other
coupling part and the user is able to process the tool
holder or the work holder itself in the way he wants. One
coupling part has the coupling side at the bottom region.

15 A region for the tool holder or the work holder that can
be freely processed is provided at the top region. The
invention is not restricted to the processing by the
user. It is likewise possible for the processing to be
effected by the producer or his service department in a

20 simple manner.

The invention relates to both coupling parts: either to
the part having the strips or the part having the lips,
depending on the how the coupling parts are used in each
25 case as a chuck or as a holder for the tool or the
workpiece. In the conventional chucks, it was necessary
to repeatedly clamp and unclamp the respective coupling
parts for the processing, e.g. for hardening after the
processing.
30
The processing of the soft regions of the coupling parts

is suitable for all conceivable functions and forms.

As described above, the essence of the invention is to



parts for the processing, e.g. for hardening after the processing. 30 The
processi ng of the soft regions of the coupling parts 1is suitable for al
concei vabl e functions and forns. As described above, the essence of the
invention is to WD 2006/ 021248 PCT/ EP2005/ 006306 4 design one of the two
coupling parts in such a way that the fastening device for tool or
workpiece is integrated in the respective coupling part in one pi ece. The
single part is groduced wi th regions having various nmateri al g &ertles
such as streHgtRO0€/83t3¢%ty, hardness, etc. ofterpﬁﬁng?%P5bQ &% es on
the tool free processing of the tool ho&der, such as form ng, nllllng,
punching, turning, etc. Due to the possibility of the free processing, the
coupl i ng partisshaui pget lod ttdwl -fest eruphindd devisesncanche aprduceehl n

relation to the %letbﬁ%!fgoﬂevﬂge f%?ccct%%lc%kphh O;Plaerée | S5 piﬁtf_é‘gg@@éé’d

produced from steel romh ?rade st eel the sid aces wth
the |ips arelBuff§c&eRREGEAE], CPHS {RPcRAESS i@ cﬁnelsnterﬁ-,e ‘harfentR¥Eyi on
bei ng smal | epatbanig h@rbhuekaesm@l ofregtibas! i psvidhe vauribace hateerang is

preferably used in_the case of unallo Ep steel ac%prdlggx{o t he

appl i cation. ?ﬁgerﬁbe?hlgEﬁ%sgsof e rdenedniayeé'then cé??%sponds to the

t hi ckness d. SFlkehenaberial h@rm%mplth@ bl ese berpregiicedl @ a

cast part freﬂbst&%l omdiRM, hi gh-ar agde tgalind henshdeng25 Méﬁﬁ% W th
the lips |ikew se elng sur f ace- harden?F and the thlckness f gree

har dened regFBhRb8¥ng Shat | ePue possibility  of
processing, the coupling parts having the tool—fastenlng

10 devices can be produced in relation to the application.

The second coupling part 1s preferably produced from
steel or from high-grade steel, and the side surfaces
with the 1lips are surface-hardened, the thickness d of
15 the hardened region being smaller than the thickness D of

the lips.

The surface hardening is preferably used in the case of
unalloyed steel according to the application. The

20 thickness of the hardened layer then corresponds to the
thickness d.

Furthermore, the second coupling part may be produced as
a cast part from steel or from high-grade steel, the side

25 surfaces with the 1lips 1likewise being surface-hardened,
and the thickness d of the hardened region being smaller
than the thickness D of the lips.

In a preferred embodiment, the second coupling part 1is
30 produced from steel or from high-grade steel, and the
side surfaces with the 1lips are hardened, and the
thickness d of the hardened region can be set according

to the application.



than the thickness D of the lips. In a preferred enbodi nent, the second
coupling part is 30 produced fromsteel or from high-grade steel, and the
side surfaces with the |ips are hardened, and the thickness d of the
-hardened regi on can be set according to the application. W 2006/ 021248
PCT/ EP2005/ 006306 5 For exanple, the second coupling part having the |ips
is cast. Inductive hardening is then effected, which produces the

t hi ckness of the hardened layer. 5 In a preferred configuration of the

i nvention, tHB8s€%8AA8218%8the |ips which adjoin the 5???5%2895/@8?%6 in
such a way that edge contact, conplete surface contact or partial surface
contact is effected when the first coupling part is restrained together
with the sectnd ekBmpdepl thg peEcondTleuplindarensr éfearialgl ycHeorhes is

differently ppsthe XndiccaRd/ OrnZ AR} | 00 1enlhe fdiRicceRupliggipart is
preferably produced fromsteel or from high-grade_steel, and the surfaces
and/ or  bounBAPFUSHFT BlRe st TKR&FT ffe-Ths dEFEE CFhédYFFst coupling part is

advant ageously produced as a 20 cast part fromsteel or from hi gh-grade
steel, t rfa Lqr . fage el ce- e
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hi gh- grade sPéelthet Rdpsumibdcss adndior t& sdures: prourfames! bel rigich a

sur face- har ga39d, t8gd i bahei nGOnEﬁéﬁi, bl l@gﬁgrgwe @rlmﬁg@ssg&it%df@_ har dened
regions to be “set_according to the applicatjon. e cl anmpi evice
preferably hB@rﬁlﬁﬁnnﬁﬁfgﬁﬁgde9?%EaCt 15 “%etfdeted” whén die THiFSE

coupling part 1s restrained together with the second

10 coupling part.

The lips are preferably formed differently in the x, y

and/or z direction.

15 The first coupling part is preferably produced from steel
or from high-grade steel, and the surfaces and/or

boundary surfaces are surface-hardened.

The first coupling part 1s advantageously produced as a
20 cast part from steel or from high-grade steel, the

surfaces and/or boundary surfaces being surface-hardened.

Likewise, the first coupling part may be produced from
steel or from high-grade steel, the surfaces and/or
25 boundary surfaces being surface-hardened, and it being
possible for the thickness of the hardened regions to be

set according to the application.

The clamping device preferably has a connecting device
30 for frictionally connecting the first coupling part to

the second coupling part.

Various embodiments of the clamping device are described

and shown in the subclaims and figures, respectively.



30 for frictionally connecting the first coupling part to the second
coupling part. Various enbodi nents of the clanping device are described and
shown in the subclainms and figures, respectively. W 2006/ 021248

PCT/ EP2005/ 006306 6 The first and/or the second coupling part can be
produced according to the following nmethods: 5 - the first and/or the
second coupling part is first of all processed in the unhardened state and
t hen hardened ?e first and/or the second coupling part is first of al
har dened andWPh%HOE Beed%%8d; 10 - the first and/or tﬁgT§§8698566%6¥?%g part
is first of all produced as a cast parte and the surface is hardened and
then processed; 15 - the first and/or the second coupling part is first of
all produced as a cast part and processed, and then the surface is
hardened. ThenknyentioBni3oshens bebauai Bobesdl t gehedosl AW NgSoahdea 20
which: fig. 1 shows the two coup |ng parts n plan view and side view, fig.
2 shows the F§§PF§Fﬁ%dt%l%m% SOt RIWA &rheP%e view, 25 fig. 3 shows the
contact region of the lip and of the strlp enl ar ged (region A, fig. 4ato
fig. 4b ow_vario odi p 0. show

vari ous 3$Ofl|§é O#%ngJané?3é tﬁ% eco%a gbup%pg%hggrﬁ ps havf%b €§FIOUS
material 30 p@bbeﬂ@@%ssefci gin m%ndmalrgienﬂd shelhespid Shetaersderadng

vari ous
- the first and/or the second coupling part is first of

all hardened and then processed;

10
- the first and/or the second coupling part is first of
all produced as a cast part, and the surface is hardened
and then processed;

15 - the first and/or the second coupling part is first of
all produced as a cast part and processed, and then the
surface is hardened.

The invention is shown below in the attached drawings, in

20 which:

fig. 1 shows the two coupling parts in plan view and side
view,
fig. 2 shows the restrained clamping device in side view,
25 fig. 3 shows the contact region of the lip and of the
strip enlarged (region A),
fig. 4a to fig. 4b show various embodiments of the lips,
fig. 5a to fig. 5g show various profiles of the lips,
fig. 6a and fig. 6éb show 1lips having various material
30 properties,
fig. 7a and fig. 7b show side surfaces having various
material properties,
fig. 8 to fig. 17 show various applications and

embodiments of coupling parts.



material properties, fig. 8 to fig. 17 show various applications and

enbodi nents of coupling parts. WO 2006/ 021248 PCT/ EP2005/ 006306 7 Figure 1
shows the two coupling parts 1, 2 known per se in plan view and side view.
The top part of figure 1 shows the second coupling part 2 with the side
surfaces 5 11 and the lips S. The first coupling part 1 with the strips 3
and their boundary surfaces 4 is shown in the bottomregion of figure 1. In
the restrained state, the strips 3 rest in the internediate spaces 26
formed by thH#O PPPE/821248 shown in figure 2 and enl aP§EAEFACPPARPE3%E 10 The
invention is not restricted to a specifiz type of coupling. The two
coupling parts may be effected in a manner known per se, such as, for
exanple, by sinple, central screwed 15 connection, by a draw bolt which can

be operated pyj{ieans %fho@rspr}ﬁmvb& eauﬁyﬂ{ga%égtgrw bn&%wnc?ela bayonet
fastener, by neans of balls which_ are provid in the radial_ direction and

engage i n gr 6Bved Y oVi®ed Gy TS Vﬁ@?’posr%‘e oF OBt M tappf i E4BIME emet hods.
20 It is essenbival the tsmbdnm/ecruupmdgmaﬁﬂﬁez catiphi nhepasicke dushacs havi ng

t he side surfaces 4L th lipg, the s e 7z se g t her
appl i cat |§on ?gl éat ed §1 % de@cl:rl \§NI tcl:'néjurpelsl|¢51§ctp‘_’fra}:t E %Jflc%)él ow%
figures are 25ripgse dﬁuhlth©¥ndb@éddﬁnYoﬁ@r§ﬁééé ahdl%rébéyéedi¥r6m¢a sof t

material . HapdepbhdregYochher bﬁeigeehfeeq edint Recdefidt ra@hebihes tharedengsk r egi on

25 being freel¥ selectable with egard o0 the ap I|c%§ on T |s cag be
appl i ed, forS ip rest in the inferme 1ate sp es 2 orme t

lips 5, as shown in figure 2 and enlarged in figure 3.
10 The invention is not restricted to a specific type of

coupling.

The two coupling parts may be effected in a manner known
per se, such as, for example, by simple, central screwed

15 connection, by a draw bolt which can be operated by means
of a pneumatic or hydraulic draw-in device, a bayonet
fastener, by means of balls which are provided in the
radial direction and engage in grooves provided for this
purpose, or other applicable methods.

20
It is essential to the invention that the coupling parts
1 and 2 having the side surfaces 11, the lips, the strips
3, the z seatings 27 or other application-related designs
5 described with respect to the following figures are

25 first of all produced in one piece and processed from a
soft material. Hardening may then be effected, the depth
of the hardened region 25 being freely selectable with
regard to the application. This can be applied, for
example, in automatic production, in which there is the

30 possibility of inductive hardening.

The invention can also be applied to a type of coupling
in which the 2z references are positioned on the side

surfaces or 1in which the =z references and the x-y



exanple, in automatic production, in which there is the 30 possibility of

‘i nductive hardening. The invention can also be applied to a type of coupling
in which the z references are positioned on the side surfaces or in which
the z references and the x-y WO 2006/ 021248 PCT/ EP2005/ 006306 8 references
lie in one plane. Figures 4a to 4d represent various enbodi nents of the

enl arged region A of figure 3. The deformation of the 5 lips 5 can be seen
in figure 3. In figure 4a, the lip end 12 of the lip is configured in such
a way that eﬂaezoegﬁQ%%%4%ccurs during the restraint? CFﬁEE%ﬂ??ég?s%%ﬁ figure
4b, according to which surface contact-is shown. The end 12 of the lip5in
figure 4c has a curvature 13, 10 and the end 12 of the lip 5 in figure 4d is
desi gned in rs@ehencevaylidatn orie rlagection of the lip end is in contact
with the strip. Various lip profiles are shown in figures 5a to 5g. 15

Fi gure 5b shows the known |ip profile along line I-1 in flgure 5a havi ng
const ant th|€kﬁ%§§saﬁ@-fF@uﬁ%iSEeEﬁ%ﬁEntséﬁﬁlFWﬁ pF R PFE G n§fvartabl e

t hi ckness, asnvaeyed lmglblne Aopgi thihnal 8iratid oflef&igat Ben Sdfanthde show
the lip pro n ct| n Il-1L.in figure 5 sg C files
result |ﬁPbe§%Eg %lﬁ? e?hénc%ﬁ |ngg ﬁn EE%JpﬁfE% gé%gdlﬁg Qﬁ&

conbi nati on &% tofe fd"r&t)fMEsS ais)ngomfn@umcﬁ Mll Swhflc’guWéYSéE afs g%FﬁEE% 6a and

6b show the sggpag: cocya%ﬁfgg Qﬁfrtln?g h%wengregérahﬁtm densusdreeadd ansl the
lip 5. In de%all B, % C¥P own, in gg b with V&FIO%% naterlal
properties. L¥ABTRafthe éﬁﬁ&ﬁ97§ﬂ YRECH | Bu ?Eeh§PB§ﬁ§H the®

The end 12 of the lip 5 in figure 4c has a curvature 13,
10 and the end 12 of the lip 5 in figure 4d is designed in

~

such a way that only a section of the 1lip end is in

contact with the strip.

Various 1lip profiles are shown 1in figures 5a to 5g.
15 Figure 5b shows the known lip profile along line I-I in
figure 5a having constant thickness and figure 5c shows
said lip profile having wvariable thickness, as viewed in
the longitudinal direction. Figures 5d and 5e show the
lip profile in direction II-II in figure 5a. These curved
20 profiles result in better rigidity of the coupling.
Figures 5f and 5g shows a combination of the profiles

along line III-III in figure 5a.

Figures 6a and 6b show the second coupling part 2 having
25 the side surface 11 and the lip 5. In detail B, the lip 5
is shown in figure 6b with various material properties.
The hatched region 7 of the 1lip 5 1is hardened, the
thickness d of the hardened region being smaller than the
thickness D of the 1lip 5, a precondition for the
30 possibility of forming the 1lips by known processing
methods. The section 9 of the 1lip 5 remains unhardened

and therefore soft.

The embodiment shown in figures 7a and 7b shows a side



t hi ckness d of the hardened region being smaller than the thickness D of
‘the lip 5, a precondition for the 30 possibility of forming the lips by
known processing nethods. The section 9 of the Iip 5 remai ns unhardened
-and therefore soft. The enbodi nent shown in figures 7a and 7b shows a side
WD 2006/ 021248 PCT/ EP2005/ 006306 9 surface 11 with the lip 5. Here, the

t hi ckness e of the hardened region 8 (hatched area) is smaller than the

t hi ckness of the side surface 11 but |arger than the tZickneS? Dof thelip
5. The secti R 20986f02Het®ide 5 surface 11 remmins BRRAFERARY AR Lherefore
soft. This enbodinment is used, for exampbe; in the case of cast coupling
parts. 10 An application of a preferred enbodinent for wire electrical

di scharge naehrhasecan beétbedins nligh de- vHewe, thkatdédkandsi # pifanthe ew in

figure 8a toh&kagﬁgd%eddi%nthe IhSEMdNY 22La )t Nes ColIiNG PaRHEN2 Hids hol es
28 provided wth threads. The Qoupllng gart lis restralnegﬁéS wth the
coupl i ng par Eha2ckRetfe Granhbe RS i BRAL2SRe 1hoPES 28T TommBadt e“ 2% ust i ng
screws 29 fothsekhésng heof z tdhier ecip oB. Thee adeusied [1@vedf i shleockide by

:%Osr uﬂ%%gao‘gn‘é%t L0g %?Je?%’égﬁer@gf ave a flat

means of the r
regi on 3f§ats?ﬁg§%%t?gﬁ§%%ﬁ% he adj usting screw as” a 20 hexagon socket

connection 32. The | ocking screw 30 has a through-opening 44 for the

adj usti ng scre¥s 28mbOd DRenOPES abeE W £ bl detip BSPOIi e t@de dihecd ©Eki ng
screw 30 is_|locked agai nst the adjusting screw 29 by neans of a hexagon
key. 25 coupling parts.

10 An application of a preferred embodiment for wire
electrical discharge machines can be seen in side view,
enlarged and in plan view in figure 8a to figure 8c. In
the =z seating 27, the coupling part 2 has holes 28
provided with threads. The coupling part 1 is restrained

15 with the coupling part 2 in the manner described. The
holes 28 accommodate adjusting screws 29 for setting the
z direction. The adjusted level is locked by means of the
check screws 30. The adjusting screw 29 may have a flat
region 31 at the bottom end. The adjusting screw 29 has a

20 hexagon socket connection 32. The locking screw 30 has a
through-opening 44 for the adjusting screw 29 to be
operated with a corresponding tool. The locking screw 30
is locked against the adjusting screw 29 by means of a
hexagon key.

25
In the coupling part 2, all the =z seatings may be

provided with such an adjusting device 14.

Figures 9a and 9b show a cast version of the coupling
30 part 2 in side view and plan view. The coupling part 2 is
designed in an S shape. The coupling part 2 has cast
openings 33 above the 1lips 5. These openings 33 are
especially advantageous for the accuracy of the cast

coupling part 2.



In the coupling part 2, all the z seatings may be provided with such an

‘adj usting device 14. Figures 9a and 9b show a cast version of the coupling
30 part 2 in side view and plan view. The coupling part 2 is designed in an
S shape. The coupling part 2 has cast openings 33 above the |lips 5. These
openings 33 are especially advantageous for the accuracy of the cast
coupling part 2. WO 2006/ 021248 PCT/ EP2005/ 006306 - 10 Furthernore, it is

advant ageous_that the |ips 5 can be processed throu h t he openin

since the 1iPe 3006%k4fing to the invention, have BChOFREMNZ Qé%o%urface
5in the direction of the openings 33.- TIbe-openings 33 are shown square in
figure 9b. They may |ikew se be cylindrical and if appropriate may be

provided with threads on account of the surface softness, 10 as shown in

figures 9c, fdrand-@6-e Anledlllésta&gaﬁedvdec&s‘l%ﬁ& shaun ﬂlrbsf ' eueen%oe The

adj usting devi ce 46 may b rovid al |l the_ openings of . the coupling
part 2. The BEPTRTFHY &é\roeehzlatlze FIRSAUEES a3 Aec i<l teeopIM%rﬁ

repeat edl y Selildchzéﬁdirlﬂgﬁ tbi pReSinntactibe, ohagenal weasdabilen,sdfit pardfidd ar
under hlgh lo uently, the gnnectiign of the two coupling parts 1
and 2 is very S éb ergLanenf Eendl %nlnﬁ g lips 5 is avoided with this
adj usting deV|ce 46 20 It serves to set a gap 48 between the lip surface 47

and the bot4m 8{3@n§1@ of sthe pegpln WHehd snszwtse uy@oabby THele mad} usting
screw 49 and mhose ?on1end 50 fornme a _sto surfacelx]. 25

The enbodi neht® ?Wﬁ??gu?% 9EYSHNYES R he ﬁ?@blé%]OFPQﬁﬁprlage may

provided with threads on account of the surface softness,

10 as shown in figures 9c, 9d and 9Je.

An adjusting device 46 1is shown 1in figure 9d. The
adjusting device 46 may be provided in all the openings
33 of the coupling part 2. The adjusting device 46
15 produces a mechanical stop which repeatedly shifts the
lips 5 into the original position, in particular under
high loads. Consequently, the connection of the two
coupling parts 1 and 2 is very stiff. Permanent bending
of the lips 5 1is avoided with this adjusting device 46.
20 It serves to set a gap 48 between the lip surface 47 and
the bottom end 50 of the peg 51, which is acted upon by
the adjusting screw 49 and whose bottom end 50 forms a

stop for the lip surface 47.

25 The embodiment in figure 9e solves the problem of any
possible vibrations of the lips 5, for example during the
milling. In order to suppress these vibrations, which
cause 1inaccuracies, a peg 52 of damping material, for
example rubber or plastic, is provided.

30
A coupling part 2 is shown in plan view and side view in
figures 10a and 10b. This coupling part 2 can be applied
for automatic use in connection with robots. The coupling

part 2 has a groove 18, in which a gripper of a robot can



possi ble vibrations of the lips 5 for exanple during the mlling. |
‘to suppress these vibrations, which cause inaccuracies, a peg 52 of danping
material, for exanple rubber or plastic, is provided. 30 A coupling
.is shown in plan view and side viewin figures 10a and |ob. This cou

part 2 can
coupling

be applied for automatic use in connection with robots. T
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lib show a coupling part 2 having a 5 device 20 for fastening workpieces 21

or tools.

The device has an internedi ate space 37 for clanping the
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arranged in accordance with the workpiece to be clanped. The workpie
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30

cont act @fitﬁﬁmfle?ﬁJOde t he shank 22 has splines on the
18 mie SFATE COSPR system 24 with

Another embodiment of a work holder having clamping jaws
39 is shown in figures 12a and 12b. The clamping jaws 39
are adapted and arranged in accordance with the workpiece
to be clamped. The workpiece 21 may be clamped, for
example, via screws 45 which connect the clamping jaws 39

to the coupling part 2.

FPigures 13a, 13b and 13c show a coupling part 2 having a
shank 22 for accommodating an electrode 23, for example
made of copper. According to the invention, the shank 22
is connected to the coupling part 2 in one piece. For
firm anchoring and for achieving better electrical
contact of the electrode, the shank 22 has splines on the
circumference, which form a spline tooth system 24 with
the electrode 23.

In accordance with figures 13a, 13b and 13c¢c, figures 14a,
14b and 14c show a spline tooth system 24 with the
electrode 23, the spline tooth system 24 being arranged
inside the shank 22.

Figures 15a and 15b show a coupling part 2 having a
workable cavity 41. The cavity 1is made of soft material
and is therefore suitable for application-related

processing, e.g. for wax patterns, precision forming.

and
ce 21

ng part
made of
he



the electrode 23. 25 In accordance wth figures 13a, 13b and 13c, figures

. 1l4a, 14b and 14c show a spline tooth system24 wth the electrode 23, the
spline tooth system 24 being arranged inside the shank 22. 30 Figures 15a
and 15b show a coupling part 2 having a workable cavity 41. The cavity is
“made of soft material and is therefore suitable for application-related
processing, e.g. for wax patterns, precision formng. WO 2006/ 021248

PCT/ EP2005/ 006306 12 According to the invention, the surface can be

hardened i mor ebaki/ep1b@st he application. This is apcypkeabosxaophes
according to the invention for the dir t processing of a workpiece;
repeat ed uncl anpi ng or re-clanping of t 5 workpi ece is not necessary. The

coupl i g pant LBt hguies H6a A 1o, oh hows anglBEL. CHiON,aRH.f08m OF the

top soft region surface p regioni's processed in such a way
that, for 1@ne%§ﬁﬁ|téonpt@cvt§é 9é§t1nﬁgtl@tl aRhéxats angmlc@ﬁ eXATPEer 42

for Optlca|a6§@§aﬁﬁ§9855th§ aghbgvedn 768 enpbodipeat foéé@bﬁﬁyp&fnﬂ part 2
in figures 17a_and | 7b consists in the arrangenent a naste£ onent 43
aif

15 whi ch seW@ﬁgPESCﬁDde¥eEﬁﬁF? acE TGRS 0 Pe ﬁFoﬁgéga?ngcc% to t he
i nventi oh, wbekpésterisonponestedsmsribeen processed and hardened on t he
cl anped coupling part 2 wthout it being necessary to unclanp or re-clanp

t he couplln% part 2. 20
e coupling part in figures 16a and 16b shows another

function and form of the top soft region. The surface of
the top region is processed in such a way that, for
10 example, precise seating, at an exact angle, of a mirror

42 for optical measurements is achieved.

The embodiment of the coupling part 2 in figures 17a and
17b consists in the arrangement of a master component 43

15 which serves to model and trace copies to be produced.
According to the invention, the master component has been
processed and hardened on the clamped coupling part 2
without it being necessary to unclamp or re-clamp the
coupling part 2.

20
All the embodiments described in figures 8 to 17 can be
produced economically according to the invention. Due to
the different material properties according to the
invention of individual regions of the coupling parts 1

25 and 2, said coupling parts 1 and 2 or the workpieces or
tools clamped therein can be processed without hitherto

necessary unclamping and re-clamping.



Al'l the enbodi ments described in figures 8 to 17 can be produced

econom cally according to the invention. Due to the different materi al
properties according to the invention of individual regions of the coupling
parts 1 25 and 2, said coupling parts 1 and 2 or the workpieces or tools

cl anped therein can be processed without hitherto necessary unclanping and
re-clanmpi ng. WO 2006/ 021248 PCT/ EP2005/ 006306 - 13 list of designations 1
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the first coupling part (1) having strips (3) which are offset
eccentrically and at an angle to one another and have boundary surfaces (4)
for the accurate x-y positioning of the second coupling part (2), the
second 10 coupling part (2) having side surfaces (11) with elastic 1lips (5)
for bearing against the boundary surfaces (4), and a connecting device

bei ng provided for the accurate z positioning of the first (1) and the
second coupling part (2), characterized in that the second coupling part
(2) 15 consi $ICs 20f06d 0gilAgBe pi ece havi ng vari ous stré&agyviEpP2vabdess3deactility
val ues and hardness val ues, regions (7, ;8)_of the lips (5) having higher
strength values, ductility values and/or hardness val ues than the ot her
regions (9) of the lips (5) and/or regions (10) of the 20 second coupling
part (2). 2. The cl anpi ng devi ce a®atlemitnmedatimscl aim 1, characterized in
that the second coupling part (2) is produced fromsteel or from high-grade
steel, and the 25 side surfaces (11) with the lips (5) are surface-

har dened, and -t he?t hi bkmiebeg ddefriche ferr denedoekgioon @7)madlsingrakpetl  t han
the thickgesscRpefistihg 14 Psifd) - (3) They chamBLBgaded (A i3y Ghatded2in claim
1, 30 char acgﬁﬁerl zed in that the second cgtggl,l ng part (2)_1s &‘toduced as a
cast part fromestiddisorcPIRMM ghegr add &P d iPFe SHldeBtft aBES (11)
with the |ipsfEsptarecesitrfiasdliaradened; andahbeéet hicc kires sagodiet hentiar dened

20061021548 BCH EPI00E) DPg06 E 16" 4. e, ol imai b devt c8 2k el alibd i n

claim1, 2 ak@edfioning of the second coupling part (2), the second

10 coupling part (2) having side surfaces (11) with elastic
lips (5) for bearing against the boundary surfaces (4),
and a connecting device being provided for the accurate z
positioning of the first (1) and the second coupling part
(2), characterized in that the second coupling part (2)

15 consists of a single piece having various strength
values, ductility values and hardness values, regions (7,
8) of the 1lips (5) having higher strength wvalues,
ductility wvalues and/or hardness values than the other
regions (9) of the lips (5) and/or regions (10) of the

20 second coupling part (2).

2. The clamping device as claimed in claim 1,
characterized in that the second coupling part (2) 1is
produced from steel or from high-grade steel, and the

25 side surfaces (11) with the 1lips (5) are surface-
hardened, and the thickness d of the hardened region (7)
is smaller than the thickness D of the lips (5).

3. The clamping device as <claimed in claim 1,
30 characterized in that the second coupling part (2) 1is

produced as a cast part from steel or from high-grade

steel, and the side surfaces (11) with the lips (5) are

surface-hardened, and the thickness d of the hardened

region (7) is smaller than the thickness D of the 1lips
35 (5).



3, characterized in that the second coupling part (2) is produced from
Steel or from high-grade steel, and the 5 side surfaces (11) with the lips
(5) are hardened, and the thickness d of the hardened regi on can be set
according to the application. 5. The clanping device as clained in at |east
one of 10 the preceding clains, characterized in that those ends (12) of
the lips (5) which adjoin the strips (3) are fornmed in such a way that edge

cont act conplete surface contact or partial surfac o) i cted
when t he i St 2088 P?ﬁ§4 art (1) is restrained toge?ﬁﬁVE§??h5{§8§E& second
coupling part (2). 6. The clanping devices as clainmed in at |east one of the
preceding clainms, characterized in that those ends (12) of the lips (5)

whi ch adjoin the strips (3) have a 20 curvature (13). 7. The cl anping
device as clai nmedrha alsh@as %er%% atshezmrlmiﬂg @iaainfrsl charaayeri zed in
that the Ilps (5 fqr di ff rentu¥ ‘ﬁ ]¥ /[or_z dl# ctlon

8. The cl anpi‘ng %?\}‘aé:é:e&%Z@ aimedHat &P e%escforb St Wﬁe Becedf hg 8l ai m;
char act eri zegrioduckdt fimnseterd weoufiromg lpiagh-(@)decantbel adjarst edhby neans
of an ingegr qfd%d &%f‘é&éé‘g(ﬂﬁv' &8 ch14he 30; 85 The chamidgdevd ceaas

clainmed in at |east one of recedi ng c al ns, characterized in that
openi ngs (33fhear éNaFFRAGED BveP th%h¢|pE§RQBnqq1 58188cofi@ colifl i AT part
(2). WO 2006/2@2b248nBCELEPROOSHPDESHEion. 17

5. The clamping device as claimed in at least one of
10 the preceding c¢laims, characterized in that those ends
(12) of the 1lips (5) which adjoin the strips (3) are
formed in such a way that edge contact, complete surface
contact or partial surface contact is effected when the
first coupling part (1) is restrained together with the

15 second coupling part (2).

6. The clamping device as claimed in at least one of
the preceding claims, characterized in that those ends
(12) of the lips (5) which adjoin the strips (3) have a

20 curvature (13).

7. The clamping device as claimed in at least one of
the preceding claims, characterized in that the lips (5)

are formed differently in the x-y and/or z direction.

25
8. The clamping device as claimed in at least one of
the preceding claims, characterized in that the second
coupling part (2) can be adjusted by means of an
integrated adjusting device (14).

30

9. The clamping device as claimed in at least one of
the preceding claims, characterized in that openings (33)
are arranged over the 1lips (5) in the second coupling

part (2).



10. The cl anping device as clainmed in claim9, characterized in that the
-openings (33) are of «cylindrical design with threads, a respective
adjusting 5 device (46) being arranged in at |east one opening (33) for
setting the distance between the lip surface (47) and the bottom end (48)
‘of the adjusting device (46). 11. The clanping device as clainmed in claim9
or 10, 10 characterized in that the adjusting device (46) consists of an
adj usting screw (46) and a peg (51, 52). 12. The clanping device as clained
inclaim9, 1 @00kY021eKkaracterized in that the peg B52EPRE0AAEE68P6a 15
vi bration-preventing material. 13. A clawping device for a tool on a machine
tool, conprising a first (1) and a second coupling part (2), the first
coupling part (1) having strips (3) which are 20 of fset eccentrically and at

an angle to Qne a ther nd . have .boundar surffces 44) for éﬁew@ccgrate X-Yy

positioning of ‘th Secon r@%u |naepar? ( f t ie* ¥econd coupling paft (2)

havi ng si de lnafracesrizey mnvh eltasti ¢ the ps oEEnifgs be&??hg &g& nseft he

boundary surf308$dt4ka12%aN A vspme%&@gdgewacer@@g;@@t P\Fé)Vb.Q§QSf:Qﬁgt he
accurate z positionjng of the first and t@g second coqgllqg 2 (2),
char act er P ze @SV Ehat? heb?%rf‘%ta’éﬁ%ﬁ)ﬂ??‘?lglﬁa?F (RSt oM sPREOIRA sPAgl e

pi ece haV|ngﬁwmwsmmilﬁgreM@tﬁlswahuesbedueEnlthy Yapuesraadehé&stdhessdval ues,

regions of 3Q,Lhe SLLlPS,G3) v ROl alier, SLLenoLly yal yggy ductil ity

val ues and/ or dness varues han glons of the strips (3)
and/or regions of the first coupling part (1) WO 2006/ 021248
PCT/ EP2005/ 0QG306 Th&8 clamping device as claimed in <¢laim 92 or 10,

10 characterized in that the adjusting device (46) consists

of an adjusting screw (46) and a peg (51, 52).

12. The clamping device as claimed in claim 9, 10 or 11,
characterized in that the peg (52) 1is made of a

15 vibration-preventing material.

13. A clamping device for a tool on a machine tool,
comprising a first (1) and a second coupling part (2),
the first coupling part (1) having strips (3) which are

20 offset eccentrically and at an angle to one another and
have boundary surfaces (4) for the accurate x-y
positioning of the second coupling part (2), the second
coupling part (2) having side surfaces (11) with elastic
lips (5) for bearing against the boundary surfaces (4),

25 and a connecting device being provided for the accurate =z
positioning of the first (1) and the second coupling part
(2), characterized in that the first coupling part (1)
consists of a single piece having various strength
values, ductility values and hardness values, regions of

30 the strips (3) having higher strength values, ductility
values and/or hardness values than the other regions of
the strips (3) and/or regions of the first coupling part
(1) .



14. The cl anping device as clainmed in claim211l, characterized in that the
first coupling part (1) is produced fromsteel or from high-grade steel

and the surfaces and/or boundary surfaces (4) are surface- 5 hardened. 15.
The cl anmping device as clained in claim11l, characterized in that the first
coupling part (1) is produced as a cast part fromsteel or from high-grade
10 steel, and the surfaces and/or boundary surfaces (4) are

surface- hardened. 16. The cl anmpi ng device as claimed_in claim }1 12 and/or
13, characte?F&@@OGﬁO@ﬁaﬁgthe first coupling part §CFZFP?QOB 886288 from
steel or from high-grade steel, and the surfaces and/ or boundary surfaces
(4) are surface- hardened, and the thickness of the hardened regions can be
set accordi ng4-0 fThe agﬂamnﬂngn1dQKﬂQW Jhe claapeAg devi celaimcl alwed in

at | east Onec@lfaratcfa%r@&eeedixmg tHa@ MBhe Chaagt er:bangllh? thate t ha)haideni ng
process applied is an inductive hardenln% ess, as i hardenlﬂ%

process or aRdOREFeHar et n§tFFdceds £&P &ﬁq SEF?% e RA%Yehiltfg. 25
18. The cl anpungadeyi ceandy oal aibrechdaryat éuﬁﬁacaymatﬁ t &ee pr evedlang-cl ai s,
characterized in.that the connecting device (6) is designed by means of a
screwed connection or mechani cal Iy, pneumatically or 30 hydraulically by

means of a draw bolt. 19. The clanping device as clained in at | east one of
the precedi ngscl aire, Ghamabhey i zedyide thas theafineat (h) engiwr the second

coupling par%hg%%c@%§1%e roovet%.%) ¥£§299 Q?lgggpfggéEﬁ%gf /99§306
produced as a cast part from steel or from high-grade
10 steel, and the surfaces and/or boundary surfaces (4) are

surface-hardened.

16. The clamping device as claimed in c¢laim 11, 12
and/or 13, characterized in that the first coupling part
15 (2) 1is produced from steel or from high-grade steel, and
the surfaces and/or boundary surfaces (4) are surface-
hardened, and the thickness of the hardened regions can

be set according to the application.

20 17. The clamping device as claimed in at least one of
the preceding claims, characterized in that the hardening
process applied is an inductive hardening process, a
laser hardening process or another hardening process for
partial or surface hardening.

25
18. The clamping device as claimed in at 1least one of
the preceding claims, characterized in that the
connecting device (6) is designed by means of a screwed
connection or mechanically, pneumatically or

30 hydraulically by means of a draw bolt.

19. The clamping device as claimed in at least one of
the preceding claims, characterized in that the first (1)

and/or the second coupling part (2) has a groove (18)



- 19 having at least two notches (19) for gripping by means of a robot.

20. The clanping device as clainmed in at |east one of 5 the preceding
clainms, characterized in that the first (1) and/or the second coupling part
(2) has a processed device (20) for fastening a tool or workpiece (21). 21.
The cl anping device as clainmed in at |east one of 10 the preceding clains,
characterized in that the first (1) and/or second coupling part (2) has a
shank (22) for fastening a copper electrode (23), the cogger 2éectrode

(23) being cOneECCEAORPA23R el ectrical |y conducti ve maNAEEP2R)°ABEALOBF a
spline tooth system (24) arranged insidetor- 15 outside the shank. 22. The
cl anping device as clained in at |east one of the preceding clains,

char act eri zedaivinghat: tlkesti tep fdrchard/(op)t hersgropdirgupyi hgapar©f(2) can
be shaped inthe, 20 respective top unhardened region (25) according to the
application, the surface being hardened after the shaping. 23. The cl anping
device as clained in at |east one of 25 the preceding clains, characterized
in that the fior.st Thd) clangfielg sesoitk caypldlagmpar tir 23t a lpaeeessed sfrface
for the accuyratel sitioned fastening of.a mrro o] i nstrunment.
30 24. The c%%ﬁppﬁécgg&Pgecagl@Faiﬁg r?%t% * %gginoéggéftﬁ€hébgégcé ,ng
cl ai ns, char acdépirzetheén s¢rand hedupddng( 1parand(dr thee s@condcesapeiing part

(2) is arrangediie t(b@?] E6SPESLE ¥l Vg LD B ISRACHAMKY ikeenedaf urt her master
for «calibrating for the production.” WO 2006/ 021248 PCT/ EP2005/ 006306
21. The clamping device as claimed in at least one of
10 the preceding claims, characterized in that the first (1)
and/or second coupling part (2) has a shank (22) for
fastening a copper electrode (23), the copper electrode
(23) being connected in an electrically conductive manner
by means of a spline tooth system (24) arranged inside or
15 outside the shank.

22. The clamping device as claimed in at least one of
the preceding claims, characterized in that the first (1)
and/or the second coupling part (2) can be shaped in the
20 respective top unhardened region (25) according to the
application, the surface being hardened after the

shaping.

23. The clamping device as claimed in at least one of
25 the preceding claims, characterized in that the first (1)
and/or second coupling part (2) a processed surface for
the accurately positioned fastening of a mirror or

another instrument.

30 24. The clamping device as claimed in at least one of
the preceding claims, characterized in that the first (1)
and/or the second coupling part (2) is arranged in the
respectively top a specially formed further master for

calibrating for the production.



- 20 25. A nethod of producing a clanping device as clained in at |east
‘one of the preceding clains, characterized in that the first (1) and/or the
second coupling part (2) is 5 first of all produced, processed and formed in
the wunhardened state in relation to the application according to known

met hods and the surface is hardened. 26. A nmethod of producing a clanping
device as clained 10 in at |east one of the preceding clains, characterized
in that the first and/ or the second coupling part first of all

har dened and "heR© 6/8%é§§@d 27. A nethod of prodUC|HSTKE%FQHB/98658@|ce as

claimed 15 in at |east one of the preceding clains, characterized in that
the first (1) and/or the second coupling part (2) is first of all produced
as a cast part, and the surface is hardened and then processed. 20 28. A

net hod of preduci Ag n@t@o@mpgpgsau@ﬁ@saclﬁlaﬁﬁqn I maati decasd engipéqt he
precedi ng clains, characterized in that the flrst (1), and/or the._second

coupl i ng par % Ff i1&3ski P8E OF &ibe §F8&39é89a§lal@§stCBQF?CEﬁHlﬁ?%Cégsed
and then thehsmrtaeefusshamdenadd/or the second coupling part (2) is

5 first of all produced, processed and formed in the
unhardened state in relation to the application according

to known methods and the surface 1s hardened.

26. A method of producing a clamping device as claimed
10 in at least one of the preceding claims, characterized in
that the first (1) and/or the second coupling part (2) is

first of all hardened and then processed.

27. A method of producing a clamping device as claimed
15 1in at least one of the preceding claims, characterized in
that the first (1) and/or the second coupling part (2) is
first of all produced as a cast part, and the surface 1is

hardened and then processed.

20 28. A method of producing a clamping device as c¢laimed
in at least one of the preceding claims, characterized in
that the first (1) and/or the second coupling part (2) is
first of all produced as a cast part and processed, and

then the surface is hardened.





