;] ~e3eKH ~d6T3Brn. *159159* The invention relates to a holder for a

-~wor kpi ece or a tool, in the surface of which m plurgli oves V\Yngt//'ﬁ
substantially planar flanks are nmade, the opposing mm,m@ﬂm!ﬂ‘%mch formed on
t he surface, have a predeterm ned spaci ng Hol ders o are used for

“‘clanping for exanple a workpi ece to be worked onto a. c¢H&ER of a machine
tool, for instance an el ectrical discharge machine, EurOﬁean Pat ent

Speci fication 255 042 discl oses a cl anpi ng devi ce ymmﬂm lmmmumm a machi ne
t ool whi chesedspentwal |y conprises a chuck fastene ine and a

hol der for true tool. The hol der can be rel eased as destwad from the chuck
and cl anped again onto the chuck by neans of d clanping device. In order
that the holder is always clanped onto the chuck in exactly the sane
position within a pllemeipeepthoctpdptes e 2| BodNeE GPFelt iVBIEXRISRE 1y .
the x-y plane. reference elenents which interact during, clanmping are
provi ded gmnat feodhuckn atlieorErdiasehdd HeFhaRd i%cp%%agﬁ% rrg% HES

protru-ding axially fromthe chuck and pairs. of pqQsing |ips. on the

hol der . Wetlhm@ﬁﬁﬁﬂtﬂo#llmdﬂmﬂ%rﬁi% 215§ d‘if—cf‘% &ffbe g‘ﬁ’c Y ber%{?g%t
about by prismatic surfaces present on. t i snALLL R NS, ANEA0 N ween
t he axi al4 éfn@éi c I’{cb?“bc? aPrbaier;}leof ﬁ"}lg%é;é;a‘chmewe\%er%conm er{ﬁ
outlay is_invalved inp CLRg .4, .hol of , LI Scb¥PEEcANRL BREINBY r

al i gni ng Stlrf’?é’ll’l‘tg/’der e%cbei stq’cﬁ%gc?gégd.a by the el eoct rode geiggri ng

devi ce aggarl 0 { ece30Q3 156, wh Pr¥bi 6RLhr Ustaansk caf B neqirigject i ng
axially f%rom tl% E%:hvljc ¥ ﬁ?gﬁ prismat:ic grooves of the holder. Since

nei t her the19r aMesd¥iardee 43 nal devrvd caxl alil yeted e inzcdlienent s lying in
between the often considerabl e axial clanping forces during clanping
readily Lead to a [mnopwnt BefemtmEpenidichsionf 2%t @idovdsclases ¢ of
tie prismati c¢ surfaces on the pins, which inpairs the reprod cirlg accuracy
of the aldlgmpemg ofdewiecerol Her i A r &P&ti orP™ o # heMmeRlERe | FoPHe: b‘ccﬁfhent

o W0r Kpi SEBSLETL KRG MBS o4 80 SECE HAHNEY S8 \F SPHIES THUAK and
t ool ier. Jf. | ti f I i t J1er,

P ovi ded AR s (b St cpF 0| oflBe MO ect brrs FAEeERack e T aaa T ¢ h

cent er i NG, RNy ien el BRY Lo doPIITRG) AR $BARS: By Glahat Je

hundredt hs "of @ mTTinmeter remains, the centering pins butt against the
inner st eparPhingh@dARESSi DSorddif | figatr €Reshbldguenk allangyisng:laneedst eps
are elastically deforned by the centering pins. A displacenent of the tool
carrier batweehy etvask dnd ezarigingtihy shmec ook Wionoivitsivepralplane
hundredths of a mllinmeter under a clanpi E& force of usua sever al

| |
t housandpeanesdd crdadi r 68 comei FdRaRIAGDUELARCTEEPe i‘ﬁ%@@%éé i e he&™Y

cl anpi ng devi ce. . . , .
P gplane, reference elements which interact during clamping are

provided on the chuck and on the holder and include prismatic
pins protruding axially from the chuck and pairs of opposing
1ips on the holder. The alignment of the holder in relation
to the chuck is brought about by prismstic surfaces present
on the prismatic pins engaging between the axially glastic
lips of a pair of lips each. However, considerable outlay is
involved in producing a holder of this type.

Another way o¢f aligning the holder and chuck is

disclosed by the electrode securing deviece according to DE-A-



' The tool holder described in'the docunent US-A5, 791,803 is inexpensive to
~produce, hut has no grooves, so teat it cannot be used in a clanping system
which is explained in the cited docunent EP-B-25w 042. Tha invention is
_based on the object of providing a workpiece or a. tool holder. which ran
be produced inexpensively and can be used primarily in the clanping system
according to EP @5 d92. in the case of the holder stated at the

beginning,. it is prcvided according t& the invention that the hol der
consists of a sintered material, at least in the region of the elastically

def ormabl ¢ _edges. This, achieves an elasticity of the edges qf .the sintered
mat eri al ﬁPPﬁggéapéH Wd*FbtgéuéFaﬁﬁPﬁﬁa%rgég rgfoﬁﬁféﬁngnafﬁgléﬁé ahd

rul es out _.the possibility o st or gt i of, .t edges ; t he
prismati ct}s‘lﬁrf&%@‘ dﬁinitﬁé c&%%i)(an@cgné’r%ﬁq'?%e 0 hg%aﬁgl'gg\ziérthzsllg%g
ensures e t ro LNg- a a | N 4ihes PAsdvid O 10fy t R alider in
rel ation f‘%gkhggchlﬁ}g . ﬂﬂﬁ%%rqg#gtméty%gﬁca?%%ée E)Hroigauceyd wth

rel ativel 41bRWnhegStSyidps i IBetGREAJUCLRE A6ELERCYedrE iderdislsd t iserialg
adequate strength and a long service life. At the same tinme, the Chuck can
devel op acthapphggibocee dhrdpgr @lamptialgy $SC00 Xw bppd okomat germ@E@®htN on
the holder. If the holder consists entirely of sintered rnaterial, the

i nvent i ondedorhet bepedithetyofedhiez ercmyausiIanles forsolt yhe @frigmetis in,
the surfaces region, in particular in the region of the groove edges of the
hol der, afdriasesond, thefpénent wbypRd PPELERNS IRy X SHFEORISHTG iARFFEH he

hol d o nbodi t_ of the i ti . th i al
Tont | onedORt RS bLHIT e AP E O IR Whd AR T SIS R the
hol der. The rel ati ere%y trh%Si ﬁ&gp%ﬁ%ijt ej{% groo¥@sedges Gan axi ably; ydelid

el astically under tree USua 'ng Torce, on “accoudt of tee softer

sinteri ngﬁrgggﬁ{:@a_ koratgd I&B@_@Ei%\ﬂr{lﬁ?fiw A DYARf Hon WRANGIIPER he

successfu used in conjunction a cl anpi ng device known fromthe

nment i onedygocyRRRENnEParBa22¥ WPdnadiine beblewhaehongisnca t ohtbk kndention
is not only | ess expensive to produce, but al so makes possi bl e an account
of its | owenlweaghiera reductnoprepatatichadfprnghiorcdenpingel dhicoterd a
hol der consisting of solid tool Steel. 'lIhe invention allows further
advant age®asr debodprentded purth nstepred Crprepsiensd nel ePlarcfanpriiave

I d ich , def d t he, cl i ng, . At tively,
the gr ai nE6f CRAEK <R BPRRE it 67 | G5 51100 At PRal Py SHEROPIABIE Thiters

I i Furt i kent _f.
ci nterod TRFERIR A iPencol shilah B e Pk R IR g
whi chl' nopgks ahd | Crgk akBgt 8RYng! §9ngeba&Qviac§%q,naa SEPT Dhhatestbpkt g nore,

the sintered material) nay advant ageously conprise a. plurality of |ayers
of differgmé H¥pessoichsai NDukigaChleasbdmastth t & Dampihgpr ahes stepse

expedient to give the sintered material a nonisotropic elasticity and, if
appropri aaee ak3eshiwabiwmti defdamping iy opehey. ceoterhogcorfingy ati ods of
t he hol der acccording to the invention, consisting entirely of sintered
mat eri al @isplacement of the tool tarrier between Trelease #nd clamping

by the chuck of only several hundredths of a millimeter under

a clamping force of usually several thousand newtons requires

considerable ouvtlay to be invested in the clamping device.

The tool holder described in the document TUS-A-
5,791,803 ig inexpensive to produce, but has no grooves, 80
that it cannot be used in a clamping system which 1s

explained in the cited document EP-B-255 04Z.



proves to be expedient fofr special applications if a channel parallel to
.the respective groove extends an either side of each groove. IL
alternatively or additionally comes iota consideration to nake one or nore
blind holes in the sintered material, parallel. to the groove flank) near
‘to each outer groove edge. otherw se, advantageous configurations of the

I nvention ale specified in the subclaing. The invention is described bel ow
on the basis of the acconpanying draminas'for t he enmbodi nents illustrated
there, in which: figure 1 shows a schematic, perspective view of a hol der

e ool o o R dorP il RSt Al 1 L OhEEa %R NONE By RELETBE LrpAfRETY AT ON

to explain the aligrn n; frgure representation

corresponﬁggggﬁgcgigqgg 2,to ﬁ%ﬁ%ai%oﬁg%10|aﬁpi89 oRelat i @R fhoiieedy shows

a vertica I'on through a er in the region of a groove; figure 5

shows a plkapx¥kawiQkiyheahio! don BecOnskag Prinfddune 4n fithur ecBamdivg a
vertical section through a holder in the region of a groove according to
anot her egbedifedtcothigtigetd shoxssaoptan view of the hol der according to

figure 6; figure 8 shows a vertical section. through a holder in the region
~ref a groove accordingthe aabur bliethenrbodideentstated at the beginning,
it is provided according to the invention that the holder
consists of a sintered material, at least in the region of
the elastically deformable edges. This achieves an
elasticity of the edges of the sintered material with respect
to the clamping pressure, which on the one hand rules out the
rossibility of any plastic deformation of the edges or the
prismatic surfaces during clamping and on the other hand
nevertheless ensures excellent repreducing accuracy in the
ﬁositioning of the holder in relation to the chuck. A helder
of this type can be produced with relatively low costs, has
high reproducing acecuracy in the positiconing, adequate
strength and a long service life. At the same time; the
chuck can develop a clamping force of approximately 4000 to
approximately 8000 N on the holder.

If the holder consists entirely of sintered
material, the invention can be expediently realized by using
a first type of grains in the surface region, in particular
in the region of the grocove edges of the holder, and a
second, different type of grains for the sintering for the
holder core. In one embodiment of the invention, the radial

grooves mentioned at the beginning are cut into the planar



and figure 9 shows a vertical ‘section through a holder in the region of a

- groove according to yet a further enbodi nent. The hol der denoted overall.
by 1 substantially consists of sintered tool steel, is square in plan view
and has a substantially planar upper. side, which is forned by four
“portion) 2, 3, 4 and 51lying in a plane. On the underside 1D of the hol der
(figure 8), a workpiece to be worked or a tool, for exanple an el ectrode
for el ectroerosive working, may be perramently fastened. The portions 2, 3,
4 and 5 are separated from one anot her by grooves 12, 1.3, 14 and 15 nade

into the holder ? fromits. ide.. Th : t angul
Croos SocBPBRSREL RESEDEI AR y PRohrre ) Gr INE (I SRAes Aty e Ao

i se i h .that , t] i f i ) d 14
and 13 anBUd8SaFEn, ARTRALY ViROINEIPRLOFEIRY SPasTor rs e e PeR T
the grooves, .so gﬁata%{bg,,ﬁegpgfi egep%aﬁee@_%9@@::{1?»‘?21'%%&%! Al i t@oove

on the uppér “sf de”of | der, the opposing para edges 16, 18 far the

groove 12,,50¢ oppRsi NGuPRr AlASlaLdaes Ithederd ¥ Bheuicaeruldy tded
opposi ng parallel edges 6, 7 for the groove 14 aura the opposing parallel.

edges 8, 9nforohhengtoere dbthhasxe alpmpdeger denédesphoown f rfowm onde

anot her. Not Shawn is a chuck, which matches the holder 1, is fastened on a
machi ne twmeht hodled rdocwhéxh BP-B+35at042 pi he -boldemercagshing devdbaxi al |y
protrudes each prismatic pin has _a pair of opposing prismatic; Surfaces,
one of whithenblidendteddy 2R Vol eske §HREMEIYE HPn PXPFE i sPREprdSént ed
in figure The width of each groove is dinensjoned such

hat, f i gni
the hol dep2Kes \pegsiigecPt FSERENENGE TR ant%ey ﬁ?éﬁ’é£p2ﬁa|l’|e§“°?f&l° he

20" ont er L nbib CHABPAA, Jgrab e HaL o £o0p bR1eERTERG BEARTL P

,surface zl1i{§ &ggiigghggainst one of the said edges. Figure shows that the
prismatic pin 20 enters the groove 12 arid the prismatic surface 22 is ire

"the process of buttidg agavegtibhe edgacids of sardhgroovedvantaygeals shown
that the prismatic surface opposing the prismatic surface 22 on the

pri smat i ogripddriéhitrit t s Fagai ivsdtdrihee edijeeZG iofteried greomreid2 may have
substantially the sane tine. Wien the prismatic pin 20 penetrates into the
groove lX¥esedl pgneng vwiishhotater defomr amsiedi nghe hedampiRgnities sHirgs ent er

the further grooves 13, 14 and 1S in a way explained on the basis of the
pri smati AbIrELiveliys difgr F4RSalF gridve A eredepMe WRTie i &re

adequate for_.the -aliani cl, i g Qut..the hRi L of the
prismat i cglﬁésnéﬁé?@i’}ngﬂi%&qteon‘% g&;{‘%&%g &&:ge%.s'reﬂ%é‘giodi ng‘?'f:o%ht%he'oitr)r%\’/enti on
the hol deyi 1,60nsiSive @l |B@SleddtdiRet egbonid Bhes 80088ed 6 mak@ribl, 17,
6, 7 9 of the grooves 12, 13, 14 and 15, of a sintered nmaterial, which has
spheri calgorgipesifrcei al IpLdialfi-tiel b2d ddififieardnty types of grain, among
which nonmetallic grains may also be provided, if
appropriate. Furthermore, the sintered meterial may
advantageously comprise a plurallty of layers of different
types of grain in each case. In addition, it proves to be
expedient tc give the sintered material a nonisotropic
elasticity and, if appropriate, also a vibration-damping
property.
For the configurations of the holder according to

the invention, consisting entirely of sintered material, it



- .. material grains, of which sone are denoted by 32. 33, 34, 35 arid
.36. Trapped between the grains are cl osed pores, as can be seen fromfigure
2. Once the holder 1 is aligned to prepare far the clanping onto the chuck
the prismatic surfaces of the prismatic pins are, as nentioned, butting
"agai nst the edges, initially without any pressure. If the holder' and chuck
are now cl anped toget her day neans of a cl anpi ng device of which a ball

| ocki ng mechani smis described as an=-e¥anmple in the docunent Eh 255 042i,
the prismatic pins press the sintered. material together against the edges,
wth elastic :e formation of the latter, as shown in figure 3 by the
exanpl e PwIVEhetprivenexpedigit 28pantP ¢@ba bdgeP 1802 Ukt ’Z-fﬂeaeFfY‘éEf’ellef t he
pressure on the edges, 7 either the pores and/or the grajns of t

he
si nt er i ngPaRehlal toisele f SESPRELABE dEFORR GG HTelOMEtS CHITY, S19e &dges,
such as the .edge 18 for inpstance Vi sl ightly.in an 0 :
After th&aSt dgFo?Lvﬁas bién ﬂa&eégéggvfﬁ%m f%eggﬁidg%o\é%&?\h/e %nﬁeﬁ%‘?%@‘:gevi ce,
t he hol der 3| 8 . starting peqisA 4t eokan+Ak Lt i-dges
figures é’ym.?sgltac}%rgrrtggJ us of ‘e tggltei 8?t §l%§% f%ﬁ:eLH(sii ﬁ?é%edhﬁa{g%i glg'ﬁt%?grgn whi ch
the hol dgfader GAN bsaPioéicedol itee REtAN apakipxi ABkel Y B0A4) dRaeand
180, 000 MPa and is therefore only approximarely 40% to apprroxi mately 85v
of the Bfe addggd .asticity of around 205, 00C MPa for tool steel_ Very
good results were achieved with a sintering material with a nodul us of
el asticity which | iGheappiresi naadvantiEgedss owevhitiguratigns off t obhest eel
. The hol der 5a according to figures4~ and 5, which consists entirely f
si nt er ed inwesriign e specibivd airythhe sybre adter sHipelBeeRhECROl8er 1.
:fin addition, _channels of substantially sem circ:ular _crqss sectign
ext endi n ?ﬁ?re‘ihteﬁgrb e BF g fase St RE Fgﬁr aCrEEERPIEgr 85%’%“8? ?HE

hol der 5 aral | gl t a en . nr .into the material of

t he hol dgtrheg(?nﬁ’ro%%atnng:suB‘é’é‘%%g%%étegs\égfgghelﬁag'?%r%ﬂ"vvi th such a spacing
that a greater el asg | d f bR fghorjhgrEdgese syaahi gved. This
situation is |, shomﬁﬁgﬁﬁgr%}?ﬁfgaﬁ SESEIBe%t ﬁe ?)?arrgl e of .e t he groove 55,

al ong whirggh ddieng s tiieoned s etichitebfshdaedaigspect i ve channel 51 and 52
parallel to tae eager 54, 56. In the exanple represented, the channels 51,

52 extend at a spadiigmifer or@ t hehmdges2 S4sciv@nahich represgohgdsion to
apprroximatoly td the width of the latter. To be specific;, the width of
t he chanrps adad thigeiad 19pdEiongriematéPari on to the nei ghborind edges are

determ ned by the desired gl asti ci t%/ of the egges 54, 56 during the
cl anpi ng. The hol dért 96 €actcSPAPRg & o FPGEFEEERENED 7 CRIFSF " st8f a

uni form ?ﬁlgg%e%eg%tlg&i?zjlaglli Eep%%?;g?ggag%?%gﬁﬁt antially the sane as

t hat of N -additi on, ahnels, in this exenplary

eanbodi ment of _thefii@éﬁ%t A-sHhRa RSO IV &sd o B Dhidshiok erohagrbeen
made into the sintered material of the holder 40, fromthe upper fide A4 of

the hol dam 4@e QRgdiohhef lei g¥odbegach groove. The arrangenment and depth of
the blind hales are shown in figures
ficqure 5 shows & plan view of the holder according
to figure 4;
figure 6 shows a vertical section through a holder
in the region of a groove according to another embodiment;
figure 7 shows a plan view of the holder according
to figure 6;

figure & shows a vertical section through a holder

in the region of a groove according to a further emboediment;




_Ip _aand 7 by the exanple of the groove 42. Two cylindrical blind holes
.47, 48 and 57, 58 have been pressed into the holder 90 in the axial
direction. They regulate the elastic properties of the neighboring groove
edges4l 43. The blind hol der 47, 98, and 57, 58 are respectively arranged
‘one behind the other parallel, to the groove edges 41, 43. The depth of the
bl i nd hol es corresponds approxinmately to the depth of the groove 42; in the
exanple -represented it is slightly smedl-er. The holder 30 represented in
section in figure 8 has an outer shape which is the sanme as that of the

hol der 1. It consists of two different sintered materials. The main nss of
t he hol de#nd 30 consists of a first type of sintering material grains, which
produce a relatively hard naterial_afteg.phg sin%eringh The nat?{Lﬁl has
been renoved in t het¥BYOr® of PPt r S8YEIFRANRECETORLENTP LR 39 P03TE 26
parallel fo the upper, side 39 of the_ holder . Aver_th tife of
each groot® to*% (fpéeﬁl‘r‘?%ioéh Pn gﬁgogﬁenﬁfé?ggﬁﬁ%odﬁére%&]epar esflé‘%{{glgq
correspond imately to the width of the groove 26. These cl earances
are filled Wﬁ%ggéﬁﬁﬁ:her material, which consists of a second type of

sintering material glaing) My chifadice feafitier yiat er i aluraften ibhe

sintering inrelation to the aforenentioned material. this, backing gf, 33

i ncreasescdde: @l AséF ChiNtebeliheosdget «@fl,t Hes e 2bn dplang vékanpindg and
has a vibration-danping effect. Finally, figure 9 shows in section an
enbodi meriaof ahchibert: &0, adlixchplandhe vppee  isida,s which shmpéomsedhdy - 11
holder 1. :C consist rf two different sintered materials . A region 69
whi ch adjfiuis photappsr 3i d8,624 addfibxPentEiiFednt e WdR% uppge? $ide 82
consists of a harder sintered nmaterial. |t hasaglanar surfaces._&gi%h may

e

serve a; WRdIEdhcels it a8 ML ThEKIPREE HHowh) "fﬂ’r]?.ler?e?ph e“Fool ,
L by oSG (9o H RS S € Lt olh® Fot dlbettderofited 1
| XxI ~ew A i t ed : h h

four  or odiikibdy? ded Bk OPRrplllbhfL o) 3o3ERARRLEE THEBORCLOREDS] B e e

the edges,f §hg LULLRRKL AtACE BPOYES . afhibentemBiynigitdyady of, the, halider

60, including the inner parts of the grooves, consists of a softer sintered
mat eri al ,arhi Th isfacRasigtot ahaorkohddrhds &rdanpitsg tpperi eidecan iThe
under si de 6g, the workpiece to be worked or the tool can be fasterxed. A
soft, simmeretkardtavé ab meygtengsilst ofrasimteeetien uwilibmsebsdepidrldrai ns,
while the harder material may be prodyced fromsintered steed. grains.
Ot her wi s®@Lansg iGRPOVE & anksnanch @3t ileidy S GrOSTHE S&F e &Ry d ¥R Ycr oss
section. For exanple,.the grooves may al.so be_given Vshaped, or
droplet-§mﬁﬁuf?§g%ﬁF%¥%tPgﬁ?sL8§tqgho kﬁ%t?r %ﬁsﬁrggv:?é%gkbgn%réauced
fromthe a’ﬁ?it 8 %lreoglnt hg ol dek, Y, i8S (32 MRIRGes 1 L3R ame eRY dnf
consi sts Of sintéred mateéerial "at a, €ast 1n a ré&gion around the grooves.
CLAIM5 211 the grooves, so that the opposing, parallel edges
respectively at a groove on the upper side of the holder, the
opposing parallel edges 16, 18 for the groove 12, the
opposing parallel edges 11, 17 £for the groove 13, the
opposing parallel edges 6, 7 for the greoove 14 and the
opposing parallel edges 8, 92 for the groove 15, have a
predetermined spacing from one another.
Not shown is a chuck, which matches the holder 1,

is fastened on a machine tool and from which a prismatic pin



1. Ahr~lder :fox a workpiece or tool, ire the surface (2, 3, 4, 5; 39; 99:
-~2; of ~~hich a plurality ref grooves ~1~, 13, 19, 15; 25; ~~; 55; ~5) with
anbstant ~al | ~r planar flanks are rnacle, the opposa.r~g edges (16, |.a, 11,
17, 8, 9; 4i, 4~; 5~, 5~) c~f wh~.ch, “armed un the surf~.c_”.e, have a
pY~edet erznir~ed spaci ng, wherein tree holder consists of a sintered
material, at least in the region of the eJ.astically deformbl e edges. 2.
The hol der as cla?ned in c7.aim1, wheréin the sintered material 3~a.s

cl osed pores whi cP~ can deform,b seder pressure.3. The hol deras clained in
one refthe precedingcl ai ns, . rein thegrains fSz. S.~ ~4, 35. ~=? of
trresinte%ga ﬁEFgrQ%QQWeaFﬁégggyi85Pk§u SﬁdrngﬁIg @%&gﬁa'ﬁéégﬁeahaqjﬁhe
hol deras ¢l aL. [ f recedi [ ~L e~ greht .4 S red
materi ai RAcE BrutaPSREytopatpRet EC ol fpely coner b WPTH 1 ek
c~ra.i _rsp.5ooThe, hqydFnas GlAliredin. o ongnef the rabecadnngel aidrss;giiexei n
thesintered material hasa plurality cflayers cf d.ifferent types of grain
in each case. Mg hol et asfcaakHed ricaveonss caindes phwvedsagnl abeg, \Wearein
the grooves are producid frox~twe material :ofthe hol.d.e;r by p'
a.stics~Lamigngng. thee Hohddd. Br ewishc keaprst | o ohBe~<fitduk in an xz-y
precedi ncrcl ai ns, W ~ex~eir~ t~hc~sintered znatprxal hasa

noni sr~t xppene~.pstall@l ~te the gplahphe wpRel géfdeas Bhapdsd | A2dRe 20f the
precedi ng clains, wherein the intered materi al has ronnetal li.c

1

artl
grai ns, wWAFeFmatic RBidge opiqTatet SR PERGRATLR E&?e . TRREREY. g8F &f
clained in, one. of the prededi ai wherein the.si-ntered matsri,al has
vi k~r at i oﬁbﬁarﬁﬁ“ﬁg EF.oggﬁﬁrgizgg %L gﬁ; 'Thé’rho#%’er ok afﬁ%d B ERESE the
recedi ncr..cL NS ef.elp. L QL s ~ , ' -édy%
gintered ﬁ%?£$§§I§érggpggt?ﬁéggégé}%éFgééeoé e§ﬁ§r§§§§e§%§§%§? %%ﬁ The

hol der aspclkaikfRd t3atCl @ dn pr famabies elli,ﬁnt 20 BRHOARS d eggobtembharngr oove
flanks t2~, 2~) substantially parallel to the surface in~v t_he hol der

(30). It thdhpribehsercasuctsiae®R iis draithe phfhcess-icel duttiblg apainzal es
t47, 42, 57, ~6) are nmade into the hbldPr ;90) , into the sintered

mat eri al , thextedge t b&§ grbovaitid2yyopee pendilt; ul &r Inplt oshicka stdticaheg~)
13. The holder as elazner~ in claiml2, wherein a plurality of blind holes
are pro-~iBeEseat bt Rar farge opPREiNg ddvg Brbovetigq suplage, 72 gep dde
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14 and 15 in a wey explained on the basis of the prismatic

pin 20. It is clear that each groove has a depth which is

adequate for the aligning and clamping and rules out the

possibility of the prismatic pin hitting the bottom of the

groove.

According to the invention, the heolder 1 consists,
at least in the region of the edges 16, 18, 11, 17, €, 7, 8,
9 of the grooves 12, 13, 14 and 15, of a sintered material,

which has spherical, superficially half-melted sintering
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material grains, of which some are denoted by 32, 33, 34, 33
and 36. Trapped between the grains are closed pores, as can
be seen from figure 2. Once the helder 1 is aligned to
prepare for the clamping onto the chuck, the prismatic
;urfaces of the prismatic pins are, as mentioned, butting
against the edges, initislly withcut any pressure. If the
holder and chuck are now clamped together by means of a
clamping device (of which a bhall locking mechanism is
described as an example in the document EP 255 042), the
prismatic pins press the sintered material together against
the edges, with elastic deformation of the latter, as shown
in figure 3 by the example of the prismatic pin 20 and the
fadge 18. Under the effect of the pressure on the edges,
éither the pores and/or the grains of the sintering material
used for the holder can deform elastically, the edges, such
as the edge 18 for instance, moving slightly inward and
downward. After the holder 1 has been released from the
chuck by the clamping device, the holder again resumes the
starting shape in the region of ite edges (figure 2).

The modulus of elasticity of the sintered material
from which the holder 1 can be produced lies between
approximarely 60,000 MPa and 180,000 MPa and is therefore
only approzimately 40% to approximately 85% of the modulus of
elasticity of around 205,000 MPa for tool steel. Very good
results were achieved with 2 sintering material with a

modulus of elasticity which lies approximately 15% below that
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rS44° 10/‘1_& ,_(_)]lll 10/6_&th eloogSr--Sg, 54, 56. In the example represented,

the channels 51, 52 extend at a spacing from the edges 54, 56
which corresponds epproximately to the width of the latter.
To be specific, the width of the channels and their spacing
in relation to the neighboring edges are determined by the
desired eslasticity of the edges 54, 56 during the clamping.
The holder 40 according to figures 6 and 7 again
consists of a2 uniform sintered marerial; its outer shape 1s
substantially the seme as that of the holder 1. In additiom,
instead of channels, in this exemplary embodiment of the
invention a respective row of blind holes has been mace into
the sintered material of the holder 40, from the upper side
44 of the holder 40, on either side of each groove. The

arrangement and depth of the blind holes are shown in figures
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6 and 7 by the example of the groove 42. Two cylindrigal
blind holes 47, 48 and 57, 58 have been pressed into the
holder 40 in the axial direction. They regulate the elastic
properties of the neighboring groove edges 41, 43. The blind
holes 47, 48, and 57, 58 are respectively arranged one behind
the other parallel to the groove edges 41, 43. The depth of
the blirnd holes corresponds approximately to the depth of the
groove 42; in the example represented it is slightly smaller.

The holder 30 represented in section in figure 8
has an outer shape which is the same as that of the holder 1.
It consists of two different sintered materials. The main
mass of the holder 30 consists of a first type of sintering
material grains, which produce a relatively hard material
after the sintering. The material has bsen removed in the
region of the groove flanks 27, 29 of the grocve 26 parallel
to the upper side 35 of the holder 30 over the entire length
of each groove to a depth which in the exemplary embodiment
represented corresponds approximately to the width of the
groove Z6. These clearences are filled with another
material, which c¢onsists o©f &a second type o©of sintering
material greins, which produce a softer material after the
sintering in relation to the aforementioned material. This
backing 37, 38 increases the elasticity of the edges of the
groove 26 during clamping and has a vibration-damping effect.

Finally, figure 9 shows in section an embediment of

& heolder 60, which is the same in its outer shape as the
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holder 1. It consists of two different sintered materials.
A region 64 which adjoins the upper side 62 and extends over
the entire upper side €2 consists of a harder sintered
material. It has planar surfaces, which may serve as 2
reference surfaces for a chuck (not shown) of a machine tool,
in particular an electrical discharge machine. The region 64
ig divided in 2 way corresponding to the four sectors 2, 3,
4, 5 of the holder 1 likewise into four sectors, which are
separated from one another by the four crosswise grooves. It
also has the edges 66, 68 of the groove 65 and the edges of
the further three grooves. The remaining body of the holder
60, including the inner parts of the grooves, consists of a
softer sintered material, which is easier to work and has a

&amping functicon., On its underside €9, the workpiece tec be

worked or the tool can be fastened.

A soft, sintered material may consist of sintered
aluminum or copper grains, while the harder material may be
produced from sintered steel grains. Otherwise, the
invention is not restricted to grooves of rectangular cross
section. For example, the grooves may also be given a V-
shaped or droplet-shaped cross section. Last not 1eaét, the
grooves may be produced from the material of the holder by
plastic stamping in case the holder consists of sintered

material at least in a region around the grooves,.
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Root Ent ratedecumerthe region of the elastically deformable edges.
2. The holder as claimed in c¢laim 1, wherein the
sintered material has closed pores which can deform under
pressure.

3. The holder as claimed in one of the preceding
claims, wherein the grains (32, 33, 34, 35, 36) of the
sintered material are elasticelly deformable under pressure. -
<. The holder as c¢laimed in one of the preceding
claims, wherein the sintered material hzs & plurality of
different types of sintering meterial grains.

5. The holder as claimed in. cne of the preceding
claims, wherein the sintered material has a plurality of
layers of different typez of grain in each case.

6. The heolder as claimed in one ©f the preceding
claime, wherein the grooves are produced from the material of
the holder by plastic stamping.

7. The holder as claimed in one of the preceding

claims, wherein the sintered material has a nonisotropic

elasticity.
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8. T"he holder ag claimed in one of the preceding
claims, wherein the sintered material partly has nonmetallic
grains, which if appropriate are arranged in layers.

g, The holder as claimed in ome of the preceding
claims, wherein the sintered material has vibration-damping
properties.

10. The holder as claimed in one of the preceding
clains, wherein regions (37, 38B; 47, 48, 57, 58) of the
sintered material are provided below the cuter groove edges.
i1, The holder as claired in claim 10, wherein the
regions extend frem the groove flanks (27, 28) substantially
parallel to the surface into the holder (30}.

12. The holder asg claimed in claim 10, wherein blind
holes (47, 48, 57, 56) are made into the holder ({(40), into
the sintered material, next to the groove {(42),
perpendicularly to the surface (44).

13, The holder as claimed in claim 12, wherein a
plurality of blind heles are provided on either side next to
each groove.

14. The holder as claimed in one of the preceding
slaims, wherein a respective channel (51, 52) parallel to the
groove extends on either side of each groove.

5. The holder as claimed in one of the preceding

(=

claims, wherein it consists altogether of sintered materiel.



