- 1 CLAWPI NG APPARATUS FOR RELEASABLY FI XI NG A PALLET The present
invention refers to a clanping apparatus conpris- ing a chuck nenber and a
pal | et nenber adapted to be rel easably i xed to the chuck nenber. The
chuck menber conprises clanping neans for clanping the pallet to the chuck
menber and first cen- tering neans, while the pallet nenber has second
centering neans adapted to cooperate with the first centering neans to
define the relative position between the chuck nenber and the pallet.
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a machine tool. Thereby, the work prece Tirst 1s fixed to a pallTet and
then, the pallet is releasably at- tached to the chuck menber. .
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hol di ng the work, pi ece. The holder is in .
guseééto %&é)work p{Eces in a positionally well defined manner in

the machining area of a machine toocl. Thereby, the work piece
first is fixed to a pallet and then, the pallet is releasably at-
tached to the chuck member. Alternatively, the work piece itself
can constitute the pallet. In most cases, the chuck member itself
is fixedly attached to the machine tool. Commonly, such clamping
apparatuses are used with milling, grinding, polishing and erosion
machines,

A problem in machining the work piece may exist insofar as
the machining tool and/cor machining fluid jets can excite the
clamping apparatus to vibrations, thereby impairing the quality of
machining of the work piece.

The document EP-A-1 044 763 discloses a holder for exactly
positioning a work piece in the machining area of a machine tool,
the hclder being provided with a vibration damper. By providing
such a damper, the problems menticned herein before should be
avoided. On the one hand, the holder comprises connecting elements
for attaching it to a fixed supporting structure and, on the other
hand, fixing means for holding the work piece. The holder is in
the form of a so-called leveling or pendulum head to which a work
piece is fixed and which can be finely adjusted inrthree direc-
tions. Thereby, the work piece can be very exactly positioned with

regard to the machine tool. The above mentioned vibration damper




the formof a so-called |leveling or pendulumhead to which a work piece is
fixed and which can be finely adjusted in three direc- tions. Thereby, the
wor k pi ece can be very exactly positiqpe? with regard to the machine tool.
The above nentioned vibration danper is Tntended to absorb the vibration
energy induced into the holder through the work piece by the rinsing fluid
during an electro ero- sive nmachining process. As materials for the danper
particularly rubber or rubber-like materials are suggested. The docunent
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It is an object of the present invention to provide a clamp-
ing apparatus of the kind referred to herein above incorporating a
damping element that is stable, has a high rigidity and, simulta-
neously, provides excellent damping characteristics.

To meet this and other objects, the present invention pro-
vides a clamping apparatus comprising a chuck member and a pallet
member releasably fixed to the chuck member. The chuck member com-
prises clamping means for clamping the pallet to the chuck member.
The chuck member has first centering means and the pallet member
has second centering means cooperating with the first centering
means to define the relative position between the chuck member and

. the pallet. The chuck member and/or the pallet member are/is pro-
vided with at least one damping element consisting at least par-
tially of a compressed composite of metal chips.

A damping element coﬁsisting of a compressed composite of
metal chips is relatively stiff and provides very gocod damping
properties in view of the load to be expected during machining a
work piece fixed to the chuck and the pallet, respectively.

In the following, an embodiment of the apparatus according to
the invention will be further described, with reference to the ac-~

companying drawings, in which:



tially of a conpressed conposite of nmetal chips. A danping el enent
consisting of a conpressed conposite of netal chips is relatively stiff
and provi des very good danping properties in view of the |oad to be
expected during machining a work piece fixed to the chuck and the pallet,
respectively. In the follow ng, an enbodi nent of the apparatus according to
the invention will be further described, with reference to the ac-
conmpanyi ng draw ngs, in which: - 3 Fig. 1 shows a perspective view of a
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interior thereof being provided with clamping elements in the form
a clamping balls (not shown in Fig. 1), and the top thereof being
provided with centering elements in the form of protruding center-
ing pins 9. The base plate 5 is attached to a machining apparatus
(not shown} by means of fixing elements 11. The support plate 6 is
attached to the base plate 5 by means of screws 12 adapted to be
screwed into anchor nuts 13. For receiving these anchor nuts 13,
the bottom of the support plate 6 is provided with blind holes
(not shown in Fig. 1). The anchor nuts are manufactured of a duc-
tile, but nevertheless elastic material and provided with a cen-
tral thread made of steel. The end portion of the anchor nuts 13
facing the base plate 5 are provided with a shoulder 13a, the pur-
pose thereof being explained in more detail herein below.

The clamping housing 8 is fixed to the support plate 6 by
means of screws 14 as well. For receiving the damping element 7,
both the base plate 5 and the support plate are provided with cir-
cular recesses corresponding in size to the diameter of the circu-
lar damping element 7, whereby only the recess 15 provided in the
base plate 5 is wvisible in Fig. 1.

- The pallet 2 comprises a circular base plate 17 and a circu-
lar support plate 18. The bottom of the base plate 17 is provided
with a clamping pin 19 by means of which the pallet 2 can be



tile, but nevertheless elastic material and provided with a cen- tral
thread made of steel. The end portion of the anchor nuts 13 facing the
base plate 5 are provided with a shoul der 13a, the pur- pose thereof being
expl ained in nore detail herein beIom['Tﬁe“clanping housing 8 is fixed to
the support plate 6 by  neans of screws 14 as well. For receiving the
danping elenent 7, both the base plate 5 and the support plate are
provided with cir- cular recesses corresponding in size to the dianeter of
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In the present example, the support plate 18 is designed as
an integral part of the pallet 2. For fixing the work piece to be
machined, the top of the support plate 18 is provided with fixing
elements, e.g. in the form of bores, which are, however, not visi-
ble in Fig. 1.

Both the damping element 7 of the chuck 1 and the damping
element 20 of the pallet 2 comprise a plurality of steel chips or
swarfs that are compressed under pressure to a sgueezed composite
of steel chips. The pressure by which the chips are compressed to
a composite can amount to between some ten kN up to several hun-
dreds kN. Depending on the particular application, the compressed
composite of steel chips can be embedded in a pottant. Preferably,
the damping elements 7, 20 have an essentially cylindrical shape;
however, it is also possible to use square or annular damping ele-
ments.

Fig. 2 shows a longitudinal sectional view of the chuck 1 and
the pallet 2. In this view, it can be clearly seen that the sup-
port plate 6 and the base plate 5 are attached to each other by‘
means of screws 12. The screws 12 are received in the anchor nuts
13, the latter ones expanding radially upon screwing in the screws

12. Thus, the anchor nuts 13 are rigidiy fixed in the blind holes




el enents, e.g. in the formof bores, which are, however, not visi- ble in
Fig. 1. Both the danping elenment 7 of the chuck 1 and the danping el enent
20 of the pallet 2 conprise a plurality of steel chips or swarfs that are
conpressed under pressure to a squeezed tonposite of steel chips. The
pressure by which the chips are conpressed to a conposite can anount to
bet ween sone ten kN up to several hun- dreds kN. Dependi ng on the
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bet ween the support plate 6 and the base plate 5 once the screws 12 have
been t g eseeldter bby, of heghe Mnknessnefs 1helshod) dered e ofhe hexaarshor

nuts 13 5. adiusted {0 the eXCeSS)  ment 7, with the result that it is

avoided that the two plates 5, 6 are bent upon tightening the
screws 12. Preferably, the gap S is filled with a pottant or at
least sealed along its edge to prevent any dust, fluids, chips or
similar from penetrating into the gap S.

Furthermore, Fig. 2 shows the elastically resilient disk 10
fixed to the bottom of the pallet 2 and provided with a plurality
of groove-like recesses, which correspond to the centering pins 9
of the chuck 1 as far as shape and position is concerned and which
serve for determining the position of the pallet 2 with regard to
the chuck 1 in X- and Y-directions. For positioning the pallet 2
in Z-direction, distance pins are provided (not shown in Fig. 2),
preferably attached to the pallet 2. As is known in the art, the
pailet 2 is clamped to the chuck 1 by means of clamping balls 23
engaging a shoulder of the clamping pin 19 of the pallet 2.

The damping element 20 located between the base plate 17 and
the support plate 18 is attached by means of adhesive. To this
end, the damping element 20 is glued both into the recess 21 of
the base plate and into the recess 22 of the support plate. Also
in this case, a small gap remains between the two plates 17, 18,
but amounting only to a few tenths of a millimeter. Again, the gap
is preferably filled with a pottant or at least sealed along its
edge. This alternative possibility of fixing the damping plate 20



t hi ckness of the danping elenment 7, with the result that it is avoided
that the two plates 5, 6 are bent upon tightening the screws 12.
Preferably, the gap Sis filled with a pottant or at |east sealed al ong
its edge to prevent any dust, fluids, chPFps or simlar from penetrating
into the gap S. Furthernore, Fig. 2 shows the elastically resilient disk 10
fixed to the bottomof the pallet 2 and provided with a plurality of
groove-li ke recesses, which correspond to the centering pins 9 of the
chuck 1 farpas dp posif j n j
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7, 20, consisting of a plurality of steel chips, compacted to a
compressed composite of metal chips by high pressure, can be var-
ied. As parameters influencing the damping characteristics of the
damping elements 7, 20, the size and the thickness of the steel
chips, the size and the thickness of the entire composite, the ma-
terial of the chips, and the pressure applied to form the compos-

ite can be named.



Even if both the chuck 1 and the pallet 2 are provided with a danping
elenment 7, 20 in the enbodi nent shown in the drawi ngs and expl ained herein
above, it may be sufficient, depending on the particular application, to
provide only the chuck 1 with a danping 'elenent 20, or to provide only the
pallet 2 with a danping elenent 7. Mreover, the danping characteristics
of the .danping elenents 7, 20, consisting of a plurality of steel chips,
conpacted to a conpressed conposite of nmetal chips by high pressure, can
be var- ied. As paraneters influenci | ng characteristics of the
danping elenents 7, 20, the size andﬂgﬁéhﬁhggggggs of the steel <chips, the
size and the thickness of the entire conposite, the na- terial of the
chi ps, and %Cefgnifsure applied to formthe conpos- ite can be naned. - 7
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sai d chuck nenber and/or said pallet nenber are/is pro- vided w.th at | east
one recesbleldapmmidero cheeiveeshied dampiimgt said chuck member and/or said

pallet member are/is provided with at least one damping element
consisting at least partially of a compressed composite of metal

chips.

2. A clamping apparatus according to claim 1, characterized
in that said chuck member and/or said pallet member are/is pro-
vided with at least one recess adapted to receive said damping

elements.

3. A clamping apparatus according to claim 2, characterized

in that said damping element is glued into said recesse.

4. A clamping apparatus according to claim 1 or 2, character-
ized in that said damping element is located between two plates
which are connected to each other by means of connecting elements,
whereby said connecting elements are attached to at least one of
said base and support plates by means of elastic intermediate ele-

mnents.

5. A clamping apparatus according to one of the preceding
claims, characterized in that said chuck member is provided with a
base plate and a support plate, whereby said damping element is

inserted between said base plate and said support plate.



el ements. 3. A clanping apparatus according to claim2, characterized in
that said danping elenent is glued into said recesse. 4. A clanping
apparatus according to claiml1l or 2, character- ized in that said danping
el enent is | ocated between two plates which are connected to each other by
means of connecting elenents,, whereby said connecting elenents are
attached to at | east one of said base and support plates by neans of

el astic internediate ele- nments. 5. A clanping apparatus according to one
of the preceding clains, characterized in that said chuck nmenber is
provided with a base plate and a support plate, whereby said danping
elenent is & nserdethbhetovespasidibase-qtding and @ad bSuppordrgatitqg - 8
6. A cl i ng apparatus according to one of the preceding clains,
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cl anpi ng apparatus according to claim®6, characterized in that said netal

chi ps aklec eppairield- in a pottant of plastic ma- terial. 8. A clanping
apparatus according to one of the preceding claim characterized in that
sai d danping el enent has a cylindri- cal or cubic shape.

7. A clamping apparatus according to claim 6, characterized

in that said metal chips are embedded in a pottant of plastic ma-

terial.

8. A clamping apparatus according to one of the preceding
claim, characterized in that said damping element has a cylindri-

cal or cubic shape.



