8 Novenber 2005 Tool for the mechanical connection of plates
State-of-the-art The invention is based on a tool for t seNo®Retta20es
proc'essi ng of plates, for their 5 joining with one another (clinch
joining), pressing, stanping or the like with a punch and a die according
to the generic type of the main claim In the, case of usual tools of the
generic type (Gernan pioehfosqmanbcbanidamcoﬁﬁé@@&ﬁbfwsfOr clinch
joining, the punch has a pin with a smaller dianeter, by 10 neans of which
the plates to be joined are deep drawn and squashed in a blind hole to
achi eve a $1ialtesrbfﬂ1'enértbet ween the plates. Qther generic nethods are al so
known, wh y togls, conprising a punch and die, are used for pressing,
stanpi ng o hff menﬁi%ISd?asgmmg foallfenthe m’eeharataiImrot&ﬁsu)g)ohpla@ps;)émtthemn t he
platessg ( I\cation 19 695). .15 .In the case of a
Poining | domme 8L Sheth AL BRThaBlethe’ hamanglr iR whhG “The
punch and/wncbfartdfmd@m:cordiag tt hiee penetic e dfhke fidin cldims enabling the
joining of plates partly nmade from polymers or contain polymers wth one
anot her (German published patent application 19752201). By virtue of this
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known, whereby tools, comprising a punch and die, are used for pressing,

stamping or the like of plates, also, inter alia, for joining parts on the plates
(German published patent application 19913695).
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In the case of a joining it is also known to strongly cool the tools on the side of the
punch and/or of the die, i.e. the punch and the die, thus enabling the joining of
plates partly made from polymers or contain polymers with one another (German
published patent application 19752201). 'By virtue of this it will be achieved that

20  when plates made of visco-elastic materials, like polymers, rubber, etc. are
processed with other materials, like for example metal, similar physical
prerequisites will be present making such a joining possible. Such composite
tools are, of course, expensive and are used only when the application or the
necessity is appropriate.

25
In the case of another known method of the generic type (German published
patent application 10006789) special attention is given regarding the mounting of
the tool, i.e. of the punch or the die, in the tool holder of the machine, the aim
being a favourable exchange of these tools, for the purpose of which an

30  appropriate radial displaceability is provided.

- Basically, but also in all of these cases, the sections of the tool directly affected
by the work process, are particularly stressed. The tool life of the tools used on

this occasion corresponds to the use and requirements of the material of the tool



pat ent application 10006789) special attention is given regarding the

mounting of the tool, i.e. of the punch or the die, in t&hidoteodler Bddder of
the machine, the aim being a favourabl e exchange of these tools, for the
pur pose of which an 30 appropriate radi gl displaceability is provided.

Basically, but also in all of these cases, the sections of the tool
directly affected by the work process, are particularly stressed The t ool
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extremely favourable hardness and only slight tendency to break.

The invention and its advantages

According to an aspect of the invention, there is provided a tool for the
mechanical processing of plates or the like, for their joining with one another
(clinch joining or the like), pressing, stamping or the like with a punch and a die,
that at its end averted to the plates is held in a tool holder of a machine,
characterized in that both the punch and/or the die are made up from an insert
used directly in the region of the highest stress for the processing of the plates
and a mounting part used for the mounting, there is a form-locking connection
between the insert and the mounting part, and the insert is made from a harder
material than the mounting part.

An advantage may be that only that part which is actually necessary for the
process, namely the insert has the necessary hardness and due to its
construction is subjected to smaller break loads or to none at all, whereas the
other portion, namely the mounting part, can be made from a softer and more
elastic material appropriate to its purpose. Despite the division into two of both
the punch and/or of the die, the manufacturing expense of the tool, particularly
when considering the above described risks, may be more favourable as in the
case of the comparable state-of-the-art. In addition, for example, the cross-



and a die, that at its end averted to the plates is hel @ NevembesdP0hol der
of a machine, characterized in that both the punch and/or the die are nade
up froman insert wused directly in thearegion of the highest stress for
the processing of the plates and a nounting part used for the nounting,
there is a form|l ocking connection between the insert and the nounting
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part. An advantage na at o at part ichis actuall'y necessary
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sections oPepardipdiem theitvpe afthe taeldhe example embasdiments may Rerdpedor ces are
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pl ates, sO tha e case e invention to transfer the force the
cross-sections of the elastic material are advantageously greater and
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die, or for, both. For exangl e, the Ilc_)unch and/or the die may be constructed
di vi ded this manner an adequate form-locking and a force-locking resultlng from it. In
' this conjunction it is not a problem to construct the surfaces of the insert and of

the mounting part that oppose one another in the working direction so large, that

no overload, especially on the surface of the mounting part, will occur.

For example, in the face of the mounting part, facing the insert, there may be a
recess for the form-locking connection with the insert. In the case of this recess
one usually deals here with a bore or the like, into which the corresponding
insert, with its end facing it, can be pressed or inserted. On this occasion the
edges of the insert can be chamfered or radiused to achieve a simpler
introduction.

For example, the form-locking connection between the insert and the mounting
part may be constructed as a press connection, i.e. there is a radial pressure
between the inner wall of the recess and the jacket surface of the insert.

F-or example, the insert may have a plug-like construction and after its insertion into
the recess forms its bottom. This development of the invention concerns foremost
the die, where the insert does not protrude from the recess, since it should
merely form the bottom due to the extraordinarily high stress existing there.



perpendicularly to the driving direction (working direction), so that to
achieve in this manner an adequate forml ocking and a f & Nevembeki20@p
resulting fromit. In this conjunction it is not a problemto construct
the surfaces of the insert and of the gounting part that oppose one
another in the working direction so |large, that no overload, especially on
the surface of the nounting part, wll occur. For exanple, in the face of
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while the recess is constructed in the radial and
and the subsequent squashing of portions of the plate the load in the working

direction is extraordinarily high, while in contrast to this the resisting radial forces

may be considerably lower.

For example, the tool may be used for the joining of components, namely bolts,
nuts or the like with a plate, whereby a lost punch is in front of the tool punch, the
lost punch remaining on the plate after the process (German published patent
application 19913695).

Further advantages and advantageous developments of the invention become
apparent from the following description, drawing and claims.

Drawin
An embodiment of the subject matter of the invention is illustrated in the drawing

and is described in detail below. They show in:



axial directions as a blind opening, the lateral walls of which extend in
the direction of novenent of the punch, and just |ike tRNoEmber2edsS t he
recess, are constructed inflexibly. Such a construction and coordi nation
of the punch and the die is, per se, kpown (EP 0215449), although with the
di sadvant ages of the state-of-the-art nentioned in the introduction. By
using the invention a considerable progress is being nade, since it is

known t hat ons of
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t he tooI punch, the |lost punch remaining on the plate after the process
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wherein t V\Qidially squash these deep drawn sheet metal sections during the continuation of

the stroke, so that a mutual engagement of the deep drawn and squashed




sheet nmetals 3, to be joined with one another, are provided between a punch
1 and a die 2. To join the sheet netals with one anot her8 Neveehengedd 1 i s

noved downwards and pulls with a pin 4. provided on its end the
correspondi ngly affected sections of tﬁe sheet nmetals 3 into a recess 5 of
the die 2, and also to radially squash these deep drawn sheet netal

sections dwﬂf'bgsmm@plltemaés Bacef redultigSih’Pieh conddidh FRtRELN Bhe
engagenent of the p drawn and squashed 8 Novenmber 2005 5 sections of the

pl at es tak%’@teﬁl%Q%V’W@éﬁlthlﬁr@nphl%mﬂgrm connection between the plates 3 by
virtue of this clinch joining. The punch 1 is arranged in the machi ne (not
il1lustrated) by neans of a tool holder 5 6 and it is nade up fromtwo

parts, nanthgpancioliig amgnged in theandckine i(mstdliust@téd)\bynpeanpiohadoolgdéo t he
hi gher with the harder than the
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ina form nd is.. ca e of ..acce r eat rces. A flat
1 oo Che ARGELA% rTRRGE RIS SeRuGT IS BebindiRal 7 At MBSt B8 10 ser ves
for the pysipedevithf o ansthii bg nfearisQfaf prRds Rehnestibr §ewhinsgiet u;ﬁaea@ihdt&fe
rmuntlng gart 7. 15 The die 2, that is also arranged in a tool holder 6,

has ailfo dNeiser:S is Pressed inte aireaess bdrpf the meuating pattihig piarm-logkingt h a

heerti on tanrr it boaBeRTREReb P lddt GRS R AR 1) Wepe BpadRBBRSE, 15
may al so liee msevtl Szlpnbtmdmg intaltheaiecessla0 sepvddval thd pivpok of phamhtihga

advantageo OE) he nuf acture, wll result. The renai nder of
atlon etween the insert 8 and the mounting part 7.

- 15 The die 2, that is also arranged in a tool holder 6, has also a two-part
construction, comprising a mounting part 12 with a recess 5 and a plug 13
pressed into the recess 5, that for a better insertion into the recess 5 has a bevel

- 14 on its underside. A bevel 15 may also be provided on its upper side, so that
finally a bead 16, advantageous for the manufacture, will result. The remainder of
20  the recess 5 serves, in the usual manner, as the deep draw opening 17 of the die
2. Thus the bottom of this deep draw opening 17 is formed by the plug 13, the
material of which is also considerably harder than the mounting part 12 of this
die.

25 The tool holder 6 has a base part 18 that is connected with the machine, into
which base part the punch 1 or the die 2 are inserted, and are held in their
working position by means of clamping nuts 19 and spring washers 20, as well as
springs 21. '

30  Allfeatures, illustrated in the description, the following claims and the drawing
can be significant for the invention both individually and in any combination with

one another.



20 the recess 5 serves, in the usual manner, as the deep draw opening 17 of
the die 2. Thus the bottomof this deep draw openi ng 17 8MNovesiieed0®y, t he
plug 13, the material of which is al sogconsi derably harder than the
mounting part 12 of this die. 25 The tool holder 6 has a base part 18 that
is connected with the machine, into which base part the punch 1 or the die
2 are inseLiskof referdnes aulmerglsi n their working position by neans of

cl anping nuts 19 and spring washers 20, as well as springs 21. 30 All
features, illustrated in the description, the follow ng clains and the
drawi ng cgn bepgh@ni ficant for the invention both individually and in any
conbi nation with one another. 8 Novenber 2005 6 List of reference nunerals
1 Punch 22Di e BieSheet metals 4 Pin 5 Recess 6 Tool 7 Muunting part 8

I nsert 9 Phug-l%g‘art%sesta%onnectl on 10 Recess 11 Fl at

4 Pin

5 Recess

6 Tool

7 Mounting part
8 Insert

9 Plug-in press connection

10 Recess

11 Flat

12 Mounting part
13 Plug

14  Bevel

16  Bevel

16 Bead

17  Die opening
18 Base part

19 Clamp nut

20  Spring washer
21 Spring




12 Mounting part 13 Plug 14 Bevel 15 Bevel 16 Bead 17 Di e opening 18
Base part 19 C anp nut 20 Spring washer 21 Spring 8 Noﬁ@W@@W“E@@QOg
Clainms 1. A tool for the nechanical processing of plates or the like, for
their joining wwith one another (clinch4joining or the Iike), pressing,
stanping or the ike with a punch and a die, that at its end averted to
the plates is held in a tool holder of a machine, characterised in that
both the punch and/or the die are made up froman insert used directly in
t he region Hn he hi ghest stress for the processing of the plates and a
nmount i ng sed for the nounting, there is a formlocking connection
between the insert and the nounting part, and the insert is made froma

Char act or i ekt 9o e ARSI RRRRGNG eridetasrare ke ot Mk BEVRRAMCul ar 1 y
to the drivigge dhb@iet (QRchYSIRtFgNE: HETRES, ipP8dsing, stamping or the like with a
punch and a die, that at its end averted to the plates is held in a tool holder of
a machine, characterised in that
e both the punch and/or the die are made up from an insert used directly
in the region of the highest stress for the processing of the plates and a
mounting part used for the mounting,
¢ there is a form-locking connection between the insert and the
mounting part, and
¢ the insert is made from a harder material than the mounting part.

2. A tool according to claim 1, characterised in that the punch and/or the die are
divided perpendicularly to the driving direction (working direction).

3. A tool according to claim 1 or 2, characterised in that in the face of the
mounting part, facing the insert, there is a recess for the form-locking
connection with the insert.

4. A tool according to claim 3, characterised in that the form-locking connection
between the insert and the mounting part is constructed as a press
connection.

5. A tool according to claim 3 or 4, characterised in that the insert has a plug-like
construction and after its insertion into the recess forms its bottom.

6. A tool according to any of the preceding claims, characterised in that the
connection between the mounting part and the insert prevents a relative

rotation.

7. A tool according to any of claims 3 to 6, characterised in that



3. Atool according to claim1 or 2, characterised in that in the face of
the nmounting part, facing the insert, there is a recess §Jpvamper 2005
formlocking connection with the insert. 4. Atool according to claim 3,
characterised in that the forml ocking gonnecti on between the insert and
the nounting part is constructed as a press connection. 5. A tool
according to claim3 or 4, characterised in that the insert has a plug-1ike
construction and after its insertion into the recess fornms its bottom 6. A

tool accordipg that the
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that 8 November 2005 8  the. |.ater I's of recess.are at a radial

i ot ance 1 o depsRsBhe dise sopTpielathi s redinars AR rdri S are MBS | &
the die is Conéﬁér‘ﬂﬁ?%e'!Qte‘i‘él&;vél%cbfaebhlé‘ﬁ‘@x@ﬁdﬂh tHé HRetiicher mevémeht o
opening, the latera extend in the direction of novenent of

the punch, andtheuaunah, paddust lisethe hoemiafdhe secass, ars eorynited rfleyibly.
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plate, by using a lost punch that can be pressed into the plate the lost punch

driven by the tool punch.



