
;]^e3eKHl^d6T3Brn. *159159*  The invention relates to a holder for a
workpiece or a tool, in the surface of which m plurality of grooves with
substantially planar flanks are made, the opposing edges of which formed on
the surface, have a predetermined spacing Holders of this type are used for
clamping for example a workpiece to be worked onto a. chuck of a machine
tool, for instance an electrical discharge machine, European Patent
Specification 255 042 discloses a clamping device for a tool on a machine
tool which substantially comprises a chuck fastened on the machine and a
holder for true tool. The holder can be released as desired from the chuck
and clamped again onto the chuck by means of d clamping device. In order
that the holder is always clamped onto the chuck in exactly the same
position within a plane perpendicular to the clamping direction, usually
the x-y plane. reference elements which interact during clamping are
provided ran the chuck and on trio holder and include prismatic pins
protru-ding axially from the chuck and pairs of opposing lips on the
holder. The alignment of the holder in relation to the chuck is brought
about by prismatic surfaces present on the prismatic pins engaging between
the axially elastic lips of a pair of lips each. However, considerable
outlay is involved in producing d holder of this type. Another way of
aligning the holder and chuck is disclosed. by the electrode securing
device according to DE-R    3003756, in which frustoconical pins projecting
axially from the chuck enter prismat:ic grooves of the holder. Since
neither the grooves nor the pins have axially elastic elements lying in
between the often considerable axial clamping forces during clamping
readily Lead to a permanent deformation either of the groove flanks or of
tie prismati c surfaces on the pins, which impairs the reproducing accuracy
of the alignment of the holder in relation to the chuck. In the: document
EP 1 0d6 919 A1, a device is presented for the position-defined clamping of
a workpiece :gin, the working area of a machine tool which has a chuck and
a tool carrier. If. in preparation for tree clamping, the tool carrier,
provided with stepped depressions, is placed onto the chuck equipped with
centering pins in such a way that an intermediate space of only a few
hundredths of a millimeter remains, the centering pins butt against the
inner steps of the depressions. During tree subsequent clamping, the steps
are elastically deformed by the centering pins. A displacement of the tool
carrier between release and clamping by the chuck of only several
hundredths of a millimeter under a clamping force of usually several
thousand newtons requires considerable outlay to be invested in the
clamping device. 



'The tool holder described in the document US-A5,79l,803 is inexpensive to
produce, hut has no grooves, so teat it cannot be used in a clamping system
which is explained in the cited document 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 clamping system
according to EP Q55 d92. in the case of the holder stated at the
beginning,. it is prcvided 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 reaped to t-tie clamping pressure, which on the one hand
rules out the possibility of any plastic deformation of the edges or the
prismatic surfaces during clamping and on the other hand nevertheless
ensures excellent reproducing accuracy in the positioning of the holder in
relation to the chuck. A holder of this type carp be produced with
relatively low costs, has high reproducing accuracy in the positioning
adequate strength and a long service life. At the same time, the Chuck can
develop a clamping force of approximataly 9000 to approximately Q000 N on
the holder. If the holder consists entirely of sintered rnaterial, the
invention can be expediently realized by using a first type of grains in,
the surfaces region, in particular in the region of the groove 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    surface of the
holder. The relatively resistant outer groove edges can axially yield
elastically under tree usual clamping force, on ;account of tee softer
sintering material Located under them. Such a holder can therefore be
successfully used in conjunction with a clamping device known from the
mentioned document EP--B-255 092. The a holder according to the invention
is not only less expensive to produce, but also makes possible an account
of its lower weight, a reduction in the clamping force in relation to a
holder consisting of solid tool Steel. 'Ihe invention allows further
advantageous embodiments . For instance, the sintered material may have
closed pares which can deform under the clamping pressure. Alternatively,
the grains of the sintered material are elastically deformable under
clamping pressure. Furthermore it may prove to be expedient to use a
sintered material comprising a plurality of different types of grain, among
whichl nonmetallic grains may also be provided, if approriate. Furthermore,
the sintered material) may advantageously comprise a. plurality of layers
of different types of grain in each case. In addition, it proves to be
expedient to give the sintered material a nonisotropic elasticity and, if
appropriate, also a vibration-damping property. for the configurations of
the holder acccording to the invention, consisting entirely of sintered
material it  



proves to be expedient for 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 make one or more
blind holes in the sintered material, parallel. to the groove flank) near
to each outer groove edge. otherwise, advantageous configurations of the
invention ale specified in the subclaims. The invention is described below
on the basis of the accompanying drawings for the embodiments illustrated
there, in which: figure 1 shows a schematic, perspective view of a holder
with the enlargement of a detail; figure 2 shows a schematic representation
to explain the aligning operation; figure 3 shows a representation
corresponding to figure 2 to explain the clamping operation; figure 4 shows
a vertical section through a holder in the region of a groove; figure 5
shows a 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 8 shows a vertical section. through a holder in the region
ref a groove according to a further embodiment;    



and figure 9 shows a vertical section through a holder in the region of a
groove according to yet a further embodiment. The holder denoted overall.
by 1 substantially consists of sintered tool steel, is square in plan view
and has a substantially planar upper. side, which is formed by four
portion) 2, 3, 4 and 5 lying in a plane. On the underside 1D of the holder
(figure 8), a workpiece to be worked or a tool, for example an electrode
for electroerosive working, may be permanently fastened. The portions 2, 3,
4 and 5 are separated from one another by grooves 12, 1.3, 14 and 15 made
into the holder ? from its 'upper side. The grooves have a rectangular
cress section with Substantially planar groove flanks and are laid out
crosswise in such a way that respective pairs of opposing grooves 12 and 14
and 13 and 15 are in line. 'the width of the grooves is the same for a11
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 far the
groove 12, the opposing parallel edges 11, 1? for the groove 13, the
opposing parallel edges 6, 7 for the groove 14 aura the opposing parallel.
edges 8, 9 for the groove 15, have a predetermined spacing frown one
another. Not Shawn is a chuck, which matches the holder 1, is fastened on a
machine tool and from which a prismatic pin   -- ?  nor each groove axially
protrudes each prismatic pin has a pair of opposing prismatic; Surfaces,
one of which is denoted by 22 for the prismatic pin ?d and is represented
in figure The width of each groove is dimensioned such that, for aligning
the holder 1 :with respect to the chuck in an x-y plane parallel to the
planar upper side, in each case a prismatic pin, for example prismatic pin
20 enters one of the four grooves 12, 13, I4, yr 1S, until its prismatic
,surface z1 is butting against one of the said edges. Figure shows that the
prismatic pin 2o enters the groove 12 arid the prismatic surface 22 is ire
'the process of butting against the edge 18 of said groove, It is not shown
that the prismatic surface opposing the prismatic surface 22 on the
prismation pin 20 butts against the edge Z6 of the groove I2 at
substantially the same time. When the prismatic pin 20 penetrates into the
groove 12 for aligning the holder, the remaining three prismatic pins enter
the further grooves 13, 14 and 1S in a way explained on the basis of the
prismatic pin 20. It as 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 holder 1 consists, at least in the region of the edges 16, 18, 11, 17,
6, 7 9 of the grooves 12, 13, 14 and 15, of a sintered material, which has
spherical, superficially half-melted sintering   



.. g .. material grains, of which some are denoted by 32. 33, 34, 35 arid
36. Trapped between the grains are closed pores, as can be seen from figure
2. Once the holder 1 is aligned to prepare far the clamping onto the chuck
the prismatic surfaces of the prismatic pins are, as mentioned, butting
against the edges, initially without any pressure. If the holder' and chuck
are now clamped together day means of a clamping device of which a ball
locking mechanism is described as an example in the document Eh 255 042i,
the prismatic pins press the sintered. material together against the edges,
with elastic :e formation of the latter, as shown in figure 3 by the
example a of the prismatic pin 2Q and the edge 18. Under the effect ref the
pressure on the edges, 7 either 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 colder 1 has been released from the chuck by the clamping device,
the holder again resumes the starting shape in the region of its ridges
figures 2y . the modulus of elasticity of the sintered material, from which
the holder 1. can be produced lies between approximately 80,04U MPa and
180,000 MPa and is therefore only approximarely 40% to apprroximately 85v
of the modules of elasticity of around 205,00C MPa for tool steel_ Very
good results were achieved with a sintering material with a modulus of
elasticity which lies approximately 15% below that   _. g _  of tool steel
. The holder 5a according to figures4~ and 5, which consists entirely f
sintered material, has substantially the same outer shape as the holder 1.
:fin addition, channels of substantially semicirc:ular cross section,
extending on either side of each of the four crosswise grooves of the
holder 50, parallel to the edges, have been pressed into the material of
the holder 50 from the upper side 53 of the latter 'with such a spacing
that a greater elastic compliance of the neighoring Edges is achieved. This
situation is ,shown in figural4~ arid 5 by the example of. the groove 55,
along which there is fromed on either side a respective channel 51 and 52
parallel to tae eager 54, 56. In the example represented, the channels 51,
52 extend at a spacing from the edges 54, 56 which corresponds
apprroximatoly td the width of the latter. To be specific;, the width of
the channels and their spacing in relation to the neighborind edges are
determined by the desired elasticity of the edges 54, 56 during the
clamping. The holder 90 acccording to figures6 and 7 again consists of a
uniform sintered materials its outer shape is substantially the same as
that of the holder 1. 7:n addition, instead of channels, in this exemplary
eanbodiment of the invent a. on a. respective row of blind holes has been
made into the sintered material of the holder 40, from the upper fide A4 of
the holder 40, on either lids of each groove. The arrangement and depth of
the blind hales are shown in figures   



_ lp _ a and 7 by the example 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
edges41 43. The blind holder 47, 98, and 57, 58 are respectively arranged
one behind the other parallel, to the groove edges 41, 43. The depth of the
blind 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 mss 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
been removed in the region of the groove flanks 27, 29 of the groove 26
parallel to the upper side 39 of the holder 30 Aver the entire length of
each groove to a depth which in the exemplary embodiment represented
corresponds approximately to the width of the groove 26. These clearances
are filled with another material, which consists of a second type of
sintering material grains, which produce a softer material after the
sintering in relation to the aforementioned material. this, backing 37, 33
increases the elasticity of the edges of the groove 2b during clamping and
has a vibration-damping effect. Finally, figure 9 shows in section an
embodiment of holder E0, which is the same in its outer shape as the   - 11
holder 1. :Ct consist rf two different sintered materials . A region 69
which adjoins the upper side 62 and extends over the entire upper side 82
consists of a harder sintered material. It has planar surfaces. which may
serve a; 7 reference surfaces for a chuck (not shown) of a. machine tool,
in particular an e.Iectrical discharge machine. The region 69 is divided in
a way corresponding,to the four sectozs 2, 3. 4, 5 of the holder 1
lxl~ewise into four sectors, which are separated from one mother by the
four crosswise grooves. Zt also has the edges 66, 68 of the groove 65 and
the edges of the further thxee Grooves. fhe 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 damping function. can its
underside 6g, the workpiece to be worked or the tool can be fasterxed. A
soft, sintered material may consist of sintered aluminum or coppex grains,
while the harder material may be produced from sintered steed. grains.
Otherwise, the invention is not restricted to grooves of xeGtangular cross
section. For example, the grooves may also be given a Vshaped or
droplet-shaped cross Section. Last not least, the grooves may be produced
from the material of the holder by plastic stamping ~.n case tl-~e hvldm^
consists of sintered material at a,east in a region around the grooves.
CLAIMS 



1. A hr~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
ambstant~all~r planar flanks are rnacle, the opposa.r~g edges (16, l.a, 11,
17, 8, 9; 4i, 4~; 5~, 5~) c~f wh~.ch, `armed un the surf~.c_^.e, have a
pY~edeterznir~ed spacing, wherein tree holder consists of a sintered
material, at least in the region of the eJ.astically deformable edges. 2.
The holder as cla?med in c7.aim 1, wherein the sintered material 3~a.s
closed pores whicP~ can deform ,seder pressure.3. The holderas claimed in
one refthe precedingclaims, wherein thegrains fS~. S'~ ~4, 35. ~~? of
trresintered mater:~.al arEelastically deformable Under pressure . --The
holderas claimed in one ofthe precedincrLl.aims, ~rt~.ereir. the:sintered
material hasa pluxal:ity ofdiffe:.re.nt t~~pe5 o.f sintexir~g mate3ial
c~ra.i_rs..5. The hoxdEras claimed in. one ofthe precedingclaims, whexein
thesintered material hasa plurality cflayers cf d.ifferent types of grain
in each case.The holderas caaimed in. one c~fthe prevedingclaims, wherein
the grooves are producid frox~twe material :ofthe hol.d.e;r by p'
a.stics~Lamping.7. The 1"~old.era,s c1 armed in onE ~~fthe
precedincrclaims, wl~ex~eir~ t~hc~sintered znatprxal hasa
nonisr~txopioe~.~St lClt~i   ._ 8 . 'rhe i~c~1 der as claymed in one of the
preceding claims, wherein the intered material partly has ronmetalli.c
grains, which :~.~ appropriate are arranged in layers. The ho7.der a~
claimed in one of the pre4eding claims, wherein the sintered matsrial has
vik~ration-damping pr. operties . ~.0. The holder as claimed in one of the
precedincr clazzns, wherein regior.~s (37, 3B~ 47, 48y 57, 58) of the
sintered material are provided beJ.ow the outex grao'~e edges. 11. The
holder as claimed 3n claim ~.G, wherein the regions extend from the groove
flanks t2~, 2~) substantially parallel to the surface in~v t_he holder
(30). It _ The holder as claimed in clai.ri 10, w~~iereir~ bl ~nr~ holes
t47, 42, 57, ~6) are made into the hbldPr ;90) , into the sintered
material, next to the groove f42), perpendi~;ularly to tile suxface t4~)
13. The holder as elazmer~ in claim I2, wherein a plurality of blind holes
are pro~ided on either side next to each groove. 14. y~~e ho7.der as
claime~3 in one oaf the preceaing r;:l.~~.m.s, wherein a respective
cha.r~nel (51, a2? parallel to the groove extends on either side of each
groove. 15. The holder as clairnec~ in one of the preceding claims,
v~nerein it consists altragther of. sintered material. .Aa.A.As{.As.As
_.AL_.A.A`.A.AL.ALn.A@.A{
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