Met hod.and apparatus for assenbling at | east two conponents The present

I nvention refers to a nethod and a device for assenbling at | east two
conponents. The present invention particularly refers to a nmethod for
assenbling at least two thin foils. It is required to connect two foils to
one another in various technical fields. In the field of radio frequency

I dentification, so-called RFID-data carriers in the formof RFIDI|abels are
for instance used, which consist of a flexible antenna substrate wth a
nmetal coating and pre-assenbled RFID chips on netal foil bridges. The

different foil i.ch carr he_el enents, are connected to ope anot her.
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ultrasonic wel ding, bonding or soldering are used. |If sheets with a greater
t hi ckness are used, plastic deformation assenbling nethods are used,
wherein a mechani cal connection between the two sheets by plastic
deformation of the sanme is achieved usually in nulti-stage nethods. These

nmet hods are known as clinching. Mdst nethods in the field of clinching have
I n conmonThé ptesenbinsérgizingefers to agnatinod ard b devicerfonassepibdingiat ddsy twef or ned by

an assenbling die. Un this plastic deformtion process,. the terial of the
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sheets. Bytiapgnwothiateilsy formed counterhol ders or dies and by the shape of

the assenbling die or the novenent of the assenbling die (such as a wobble
novenent) an undercut portion is formed in which the two sheets in the

assenbl | nﬂif‘éﬁ&iir&f‘toa&ﬁmghf’% f%il§fbe&ﬂeaénotﬁérq}l%Héb@f&hn?ﬁﬁﬁlﬁds.? ghe .
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ditferent foils, which carry the elements, are connected to one another. Usually,

connection techniques such as adhesion, electron-beam welding, ultrasonic

welding, bonding or soldering are used.

If sheets with a greater thickness are used, plastic deformation assembling
methods are used, wherein a mechanical connection between the two sheets by
plastic deformation of the same is achieved usually in muiti-stage methods. These

methods are known as clinching.

Most methods in the field of clinching have in common that two sheets resting on
each other are plastically deformed by an assembling die. In this plastic
deformation process, the material of the two sheets is deformed such that a type of
protuberance is formed for both sheets. By appropriately formed counterholders or
dies and by the shape of the assembling die or the movement of the assembling
die (such as a wobble movement) an undercut portion is formed in which the two
sheets in the assembling portion are given a special, 3-dimensional shape. A
mushroom-like protuberance is created by the massive plastic deformation of the
two sheets in the assembling portion, said protuberance forming a positive

connection between the sheets due to the undercut. In a further field of clinching,



It is the object of the present invention to provide a nethod and an
apparatus for assenbling at |east twopconponents, wherein the assenbly can
be carried out in a sinple and reliable manner. According to the nethod
aspect, this object is solved according to the invention by a nethod for
assenbling at |east two conponents, which contact each other at least in an

assenbly portion, wherein a carrier elenment contacts the first one of the
two conpoRaifitRsotyberapses upsat Backduting.? seed stage. thus fasming apesisvepedt i on

passes "t iy eustoldify GARAYBAALSS e ARPSARRCIENe BifSihboN 11 the di rection

towards the carrier ment, the carrier elenment 1s planarly supported at
| east in the assenbly portion against the passing through novenent of the
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direction tr nsv&r%_eﬁérto t he passi ng-through novenent of the projection by
def or mat i RF APHEIEGE TEP L enent . According to a preferred enbodi ment, the
carrier element consists of an elastically and/or plastically-deformable
material. It is preferred that the projection first of all penetrates into a

second coAperrding tathe methas aspest, this ebjest issplvedacserdingitacthaiarantioniby t he
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of the projection by the components and the opposite planar support of the carrier
element effect a plastic deformation of the passed-through material of the
components in the direction transversely to the passing-through movement of the

projection by deformation of the carrier element.

According to a preferred embodiment, the carrier element consists of an elastically
and/or plastically-deformable material.

It is preferred that the projection first of all penetrates into a second component and
displaces material of the second component in the direction towards the first
component, and is displaced by a continuation of the passing-through movement of
the projection material of the first component in the direction towards the carrier
element, and the displaced material of the first and the second component
substantially penetrates into the carrier element, wherein the plastic deformation of
the passed-through material of the components transversely to the passing-through

movement forms an undercut portion with the first and the second component.

In an especially preferred manner, the projection when passing through the
components carries out a partial cutting process at both components along at least

one line.



Accordi.ng to a preferred enbodi nent, the cutting process is carried out
aleng at |east one straight line. The3cutting process can al so be

i npl emented along two parallel straight Iines. However, the shape of the
cutting line is freely selectable, at |east as long and as far the undercut
IS not obstructed. In an especially preferred manner, the passing-through
novenment of the projection is carried out in one single continuos stroke
novenent. It is preferred that the planar support of the carrier elenent is

i mpl enent adedrding toll referrdderabddimiknt, tieel coming Brodebs issedrned bubllohgat carri er
element is inplenented across a |large surface. According to a preferred
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surface. It is preferred that the foils or foil sections conprise paper

and/ or pl hsan espeuibligrpreferredimaririer, the passiagtieduth atovieheenit of the projéction |
sections are uncoat.ed or.c?at eq. and/?r have a sandw ch structure. According
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in a range larger than O pmto approx. 300 pm In a preferred manner, the
first and the second foils are connected two each other at |east in sone
portions Pés piefered that the planas suppord of ther carEerrlemepkisdnplenaniedined assenbl ed.

A assembhingintdsretdlfecinalifirnb Qbgortht eHaririd it SffiBRhe:  hovever.

al so concel vabl e. previ ous adheslon increases In an a eous nanner
t he great atrobslahargesudese.of the connection according to the invention.
According to a further preferred enbodinent, a first foil has an
electrically 4 conductive layer. The electrically conductive |ayer of the
first foi Aceordinghe agireferedamhbodiment, the components are at least a first and a

second foil or comprise at least a first and a second foil section, which contact each
other at least in the assembling portion.

According to an embodiment it is possible, but not compulsory, that the first and the
second foil or the first and the second foil section rest on each other across a large

surface.

It is preferred that the foils or foil sections comprise paper and/or plastic and/or
metal. It is preferred that the foils and foil sections are uncoated or coated and/or

have a sandwich structure.

According to a preferred embodiment, the foils or the foil sections have a thickness
in a range larger than 0 ym to approx. 300 pm.

In a preferred manner, the first and the second foils are connected two each other
at least in some portions particularly by adhesion and/or welding before they are
assembled. An assembly of the two or more foils without previous adhesion is,
however, also conceivable. A previous adhesion increases in an advantageous
manner the great holding forces of the connection according to the invention.

According to a further preferred embodiment, a first foil has an electrically



conductive |layer of the second foil are electrically insul ated agai nst each
other, and by the passing-through novénent of the projection in the

assenbly portion of the first and the second foil, an electrical contact
between the electrically conductive Ilayer of the first foil and the
electrically conductive |ayer of the second foil is created. In a preferred
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first foi Ieast I n some portions in an adhesive manner, particularly by
adhesi on @ndlor wel di ng. The first foil is coated preferably at least in
t he assenbly portion with the carrier foil. In an especially preferred
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have a sandwich structure. It is desirable that the carrier f0|| has a thlckness ina

range larger than 0 ym to approx. 300 ym.

It is also possible that before assembly, the carrier foil is connected to the first foil
at least in some poﬁions in an adhesive manner, particularly by adhesion and/or
welding. The first foil is coated preferably at least in the assembly portion with the

carier foil.

In an especially preferred manner, the assembly portion of the first and second foil
has a size of approx. 1 mm?Z

According to a preferred embodiment, the projection is formed as a microstructure
on an assembly die or a counterholder.

According to a preferred embodiment, the microstructure has a width and a height

smaller than 1 mm.

In a preferred manner the projection is formed in a catwalk-like manner. In a
preferred embodiment, a plurality, particularly three, projections for one single
assembly portion for the parallel passing-through of material are provided.

According to a preferred embodiment, at least two, preferably three, catwalk-



portion. It is advantageous if the introduction of force onto the
projections is inplemented abruptly vha a die and/or a counterhol der.
According to the apparatus aspect, this object is solved according to the

i nvention by a device for assenbling at |east two conponents, which contact
each other at |least in an assenbly portion, conprising at |east one
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carrier epgtiemt is provi ded between a first one of the two conponents and

t he counterhol der and contacts the first conponent and the counterhol der at
| east in the assenbly portion, and the counterholder is provided for the
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agai nst the passing-through novenent of the projection, and the passing of

the proj edwiplly Yiaegligand/iee aconpieneelde. and t he opposed pl anar support of the
carrier elenent effects a plastic deformati on of the passed-through materi al
of the conponents in a direction transversely to the relative novenent of
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provided for the planar support of the carrier element at least in the assembly

portion against the passing-through movement of the projection, and the passing of
the projecﬁon through the components and the opposed planar support of the
carrier element effects a plastic deformation of the passed-through material of the
components in a direction transversely to the relative movement of the projection
by deforming the carrier element.

In the assembly apparatus it is preferred that the carrier element consists of an
elastic and/or plastically deformable material.

In a preferred manner, the projection is movable relative in the direction towards
the counterholder.

According to a preferred embodiment of the assembly apparatus, the projection
comprises at least one cutting edge to carry out a partial cutting process at both
components along at least one line during the passing-through movement. In a
preferred embodiment, the cutting edge is straight. It is preferred that the projection
has two parallel cutting edges, wherein the cutting edges can be connected by
further cutting edges, having any design, e.g. by means of a straight line or a

circular arc.



tn a preferred manner, the counterholder is forned as a planar counterhol der
pl ate which can be contacted with thegcarrier el enment. Concerning the
assenbly apparatus it is preferred that the conponents are at least a first
and a second foil or conprise at least a first and a second foil section,
which rest on each other at least in the assenbly portion, and the carrier
el ement cgnsi s f a carri in th embl y portion
cont act s raPRIeed nginé?. e funitbeiel3Binfd a3 Aandrdobnecfoag otk h°f b <
portion) which@ah®e dontddied with theecarfiet élemleint.i s preferred that the carrier

foil conprises paper and/or plastic material. It is also preferred that the
carrier foil is uncoated or coated and/or has a sandw ch structure. It is
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formed in a catwal k-1i ke manner. is preferred in the assenmbly apparatus

that a plurality, particularly three of projections for one single
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single as&(srmeﬁenpdrthatihe camerlﬁmblmw thlmsllma ramge largex than ﬁepmto bed cl oser
and expl ang)?g bjéorﬂ?ﬁms of an enbodinent in connection with the attached

dr aw ngs shows the schematic view of an apparatus for assenbling
two conponents

According to a preferred embodiment of the assembly apparatus, the projection is
formed as a microstructure on a movable assembly die or the counterholder.

In the assembly apparatus it is preferred that the movable assembly die is guided

in a downholder.

According to a preferred embodiment of the assembly apparatus, the
microstructure has a width and a height less than 1 mm. It is preferred that the
assembly portion has a size of approx. 1 mm?.

In a preferred manner the projection is formed in a catwalk-like manner. It is
preferred in the assembly apparatus that a plurality, particularly three, of
projections for one single assembly portion for the parallel passing-through of
material are provided. According to a preferred embodiment, at least two,
preferably three, catwalk-shaped projections are provided in parallel to each other

for one single assembly portion.

The present invention will now be described closer and explained by means of an

embodiment in connection with the attached drawings.



according to an enbodinent, and Fig. 2 is a sectional view of an assenbl ed
connection. Fig. 1 shows the device for assenbling two conponents. According
to the enbodi ment shown, two pl ate-shaped conponents in the formof two
foils 1, 2 are shown in the assenbling apparatus. These foils 1, 2 rest on
each other at least in the assenbly portion. Afirst foil 1 rests on a
carrier fpil 5 “hﬂﬁh Sﬁrve@:as afcarriert e#enent.bThe carrier ﬂﬂil 5in
turn rest's99p] SOYSANE SCHYPANC YY" aN\GRPAFALIS 'Y SSREHPLLT MO CONRPRS TR der 4.
The pl at eactoadmegtaaw embodimeéritsasd a pl anar counterhol der surface. A
downhol der 7 and an assenbly die 6 are provi ded opposite to the second one
of the two foils 1, 2. The assenbly die 6 is arranged axially novably in an

openi ng Ofjg 3 s deIMal (A8 of an HiSemBIAANBERGITDI v die 6 is guided in the

downhol der®7. The downhol der 7 conprises a planar downhol der surface. The
downholder 7 is novable in the direction towards the die novenent and is

brought tga_r : | T ' fAQl second foil 2,
the carr i@?' fgqﬁ?\ﬁgtﬁe{]ﬁ%w%eg@ﬁ? g?‘%{ﬁ'}"!ﬁ‘@%w os%r?r?é{:lcnrgﬁ%sf At%hérdi‘nr%/tfo:}ﬁﬁ and t he
downhol desmisediimeotshidwi, teoghtatedshbpled comporerds irethgddrm sfitved foils i1allaye i n
arallel to each other, as sho in,Fig.,. .1l..ln the a ratus,for, assenblin
P v 1SRG g i oSl RRLAtS. st fof 1.(2rasbop SaEh otiatpt BRLR. o T enor
i n the aspeRbemBY gorish. ATfiret R IGeBlsorth afieP Al R MHIEEE4r08S ad@rcafrierhi ch
extend in the diréction towards the anvil forned as a counterhol der 4. The
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t han 1 nmaurfasean alternative to the enbodi nent shown, the microstructure nmay
be formed on the counterholder. In this case, the assenbly die is fornmed
with a planar counter surface, and the foils 1, 2 and 5 are arranged in
opposi t e Addwnholber 7 anb@htassambly dis 6tdre peavidédoppositedo the $éubnii areasft r uct ur e

not for rrettc'nie %20 ?oilcs“f 2. LI'hg assembly die 6 is arranged axially movably in an opening of
the downholder 7. The movable assembly die 6 is guided in the downholder 7. The
downholder 7 comprises a planar downholder surface. The downholder 7 is
movable in the direction towards the die movement and is brought to rest on the
second foil 2. The first foil 1, the second foil 2, the carrier foil 5, the counterholder
surface of the anvil 4 and the downholder surface of the downholder 7 are arranged

substantially in parallel to each other, as shown in Fig. 1.

in the apparatus for assembling the two foils 1, 2, these foils are brought to rest on

( each other at least in the assembly portion. The assembly die 6 has projections 3a-
¢, which extend in the direction towards the anvil formed as a counterholder 4. The
projections 3a-c are formed as a microstructure on the movable assembly die 6. In
the embodiment shown, three projections 3a, 3b, 3c are used. The microstructure
(the three projections) has a width and a height of less than 1 mm.

As an alternative to the embodiment shown, the microstructure may be formed on
the counterholder. In this case, the assembly die is formed with a planar counter

surface, and the foils 1, 2 and 5 are arranged in opposite order.



wi th a special counter-shape, but preferably flat or planar. The structure
of. the installation is substantially 8inplified thereby and therefore forns
the basis of a high process safety. The projections 3a-c are provided for
passing through the two foils 1, 2 in the assenbly portion. The carrier
foil 5 is provided between the first foil 1 and the counterholder 4. The
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3a-c. TheygRproctdsthidtjie projections 3a-c through the foils 1, 2 and the

opposed pl anar support” of the carrier foil 5 effect a plastic deformation
of the material of the foils 1, 2 passed through in the direction
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structurelonémmailam drothelsilseipandBiaihd dahfesibiRiagsdssPiasthisugh each conpri se
cutting edges. These cutting edges carry out a partlal cutting process at

both foi |r§oxem2nbr@}atwg 'rtm@d'r&&ggn IRVaras BiegrunbBadat 4, aswilRaexrlainedg. 2.
Each of th egg{a@gto ons 3a-c conprises two parallel straight cutting edges.
The carr|er ol as a thickness in a range larger than O pmto approx.
300 pm The apparatus for assenbling the foils 1, 2 defines the assenbly
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single asfae-gm%ugml;[é f%ﬂé 1,9 2 and the opposed planar support of the carrier foil 5 effect

a plastic deformation of the material of the foils 1, 2 passed through in the direction

transversely to the relative movement of the projections 3a-c. The carrier foil 5 is

deformed, i.e. displaced, accordingly.

The carrier foil 5 consists of an elastic and/or plastically deformable material. The
carrier foil 5 for instance comprises paper and/or plastics and/or metal. The carrier
foil 5 may be uncoated or coated and/or may have a sandwich structure.

( According to the embodiment, the projections 3a-c each comprise cutting edges.
These cutting edges carry out a partial cutting process at both foils 1, 2 during the
passing-through movement, as shown in Fig. 2. Each of the projections 3a-c
comprises two paraliel straight cutting edges. The carrier foil 5 has a thickness in a
range larger than 0 pym to approx. 300 ym.

The apparatus for assembling the foils 1, 2 defines the assembly portion with a size
of approx. 1 mm?Z. The assembly portion is defined by the projections 3a-c in the
microstructure. In the embodiment shown, three web-shaped projections 3a-c are

provided in parallel to one another for one single assembly portion.



When assenbling the foils 1, 2, these foils are connected to one anot her at
a.plurality of assenbly portions, forginstance to manufacture an RFID

| abel . The foils 1, 2 are positioned relative to the assenbly die 6. For
this positioning, the anvil 4 is novable together with the foils 1, 2 and 5
in the plane paraIIeI to the foils to position the individual assenbly
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a controlpérpenikﬁcdlaldywﬁhwsﬁecammwawnchr oni zed with the passing-through
“nmovenent of the assenbly die 6. This assenbly process is carried out fully
automatically or partially automatically. In order to increase the process

speed, thgs aﬁ%ﬂé%uvéiltﬁe ﬁss’ardbw bm; slanelfmal d&&nﬂold&S? Welyl alg$bé femiavi | 4 may
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two foil escri ed I'n nore de two foils 1, 2
rest on each other at least in an assenbly portlon In the enbodi nent
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surface oq%{ count r surface of the anvil 4. The carrier foil 5 is
arranged '{*Eéﬁ“tp ?qrst foil | and the anvil, as shown in Fig. 1.

The movement of the anvil 4 or of the assembly die 6 in the plane in parallel to the
foils 1, 2 is controlled by a control means (not shown) and is synchronized with the
passing-through movement of the assembly die 6. This assembly process is carried
out fully automatically or partially automatically.

In order to increase the process speed, the assembly die 6 and the downholder 7
as well as the anvil 4 may be movable in the plane parallel to the foils. This

{ overlapped movement shortens the positioning time between two assembly
processes and is controlled fully automatically by a control means.

The method of assembling two foils 1, 2 will now be described in more detail. The
two foils 1, 2 rest on each other at least in an assembly portion. In the embodiment
shown, the foils are put onto each other on a large surface. The two foils 1, 2, are
laid onto the carrier foil 5 and this foil package is inserted into the above-mentioned
apparatus. The foil package rests with a large surface on the counter-surface of the
anvil 4. The carrier foil 5 is arranged between the first foil 1 and the anvil, as shown
in Fig. 1.



10 The assenbly die 6 is noved towards the foil package, wherein the

pr.ojections 3a- c penetrate into the ggcond foil 2 and displace material of

the second foil 2 towards the first foil 1. At the sanme tinme, material of

the first foil 1 is displaced towards the <carrier foil 5. The projections

3a-c press the displaced material of the second carrier foil 2 onto the
erial of the first foil
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of the first foil 1 is displaced far into the carrier foil 5. The planar

count er hgubstantiallyrpieeerdedt he anvil 4 supports the carrier foil against the
passi ng-through novenent of the assenbly die 6 (the passing-through novenent
of the projections). This prevents a further displacenent of materi al
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displaced material of the second foil 2 is substantially completely outside the plane
of the first foil 1 and substantially fully within the carrier foil. Accordingly, a section
of the displaced material of the first foil 1 is displaced far into the carrier foil 5.

The planar counterholder surface of the anvil 4 supports the carrier foil against the
passing-through movement of the assembly die 6 (the passing-through movement
of the projections). This prevents a further displacement of material towards the
movement of the assembly die 6. The passing-through movement of the assembly
die is, however, continued with the predetermined force F so that a plastic
deformation of the material of the foils 1, 2 passed-through occurs transversely to
the passing-through direction and an undercut portion is formed with the first and
the second foil 1, 2, as is shown in Fig. 2. By the transverse squeezing of the
displaced material of the second and the first foil 1, 2 in the carrier foil 5, a positive
connection of the foils 1, 2 in the assembly portion is created.

The passing-through movement of the assembly die 6 explained is carried out in
one stroke. This single continuous stroke movement allows a quick assembly

process per assembly portion.



connection of the foils 1, 2 in the assenbly portion is created. The
passi ng-t hrough novenent of the assentily die 6 explained is carried out in
one stroke. This single continuous stroke novenent allows a quick assenbly
process per assenbly portion. 11 The foils 1, 2 each have a thickness in
the range larger than O pmto approx. 300 pm The projections 3a-c of the
m crostructure have a height less than 1 mm In order to carry out the
above-nmenti oned passi ng-through novenent, the height of the projections
3a-c of tﬁfemlgnoabraunhuvearfm&knése nhétﬁeglféfngéh@'geifh@nQ)/ﬁrhatMapbi‘beBOOSS of the
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di spl acenent of the material is facilitated. Furthernore, the transverse
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the displaced material of the foils into the carrier foil is not obstructed along the

cutting edges so that the undercut is formed with a low expenditure of energy and

in a reliable manner. The connection of the displaced material of the fail or

undercut portion with the remaining foil 1, 2 is maintained through the uncut web

portion, as is shown in Fig. 2.

When assembling the two foils 1, 2, the above described assembly process is
carried out successively for a plurality of assembly portions or it is carried out
simultaneously by means of a device with a plurality of assembly dies. The
assembly portion has a size of approx. 1 mm?. The simple stroke movement and
the cooperation of the projections with a simple planar counterholder allows a
reliable assembly within a short process time.

In the above described apparatus and in the method, the assembly of two foils 1, 2
is shown. This apparatus and this method are also suitable for assembling foil
sections that are connected to components.

In the above described apparatus and in the method, the carrier foil 5 is described
as the third foil of the foil package. This carrier foil 5 is, depending on the field of

use, formed as a lost auxiliary member which is removed (drawn off) after the



In the above described apparatus and in the nethod, the assenbly of two
foils 1, 2 is shown. This apparatus d@d this nmethod are al so suitable for
assenbling foil sections that are connected to conponents. In the above
descri bed apparatus and in the method, the carrier foil 5 is described as
the third foil of the foil package. This carrier foil 5 is, depending on the
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Furthernore, the carrier foil can be nade of a conmpound of the above-
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in some portions before assenbly, particularly by adhesion and/or wel ding.
The assenbly therefore additionally supplies a

The foils 1, 2 or foil sections used consist of paper, plastics or metal or are made of
a compound of these materials. Moreover, uncoated or coated foils or foil sections
can be assembled. The assembly method can also be applied to foils having a
sandwich structure.

Each of the foils 1, 2 or foil sections has a thickness in a range larger than 0 um to
approx. 300 um. Foils of an identical or different thickness can be assembled.

{ Depending on the intended use and embodiment, the foils can be connected to
each other in an adhesive manner in some portions before assembly, particularly
by adhesion and/or welding. The assembly therefore additionally supplies a

positive connection.

The assembled foils are used for instance in the field of radio frequency
identification as so-called RFID-data carriers in the form of RFID labels, which
consists of a flexible antenna substrate with a metal coating and pre-mounted RFID
chips on metal foil bridges. If a respective application is required, the first foil 1 can
have an electrically conductive layer and the second foil 2 can also have an

electrically conductive layer. The electrically conductive layer of the first foil and the



positi.ve connection. The assenbled foils are used for instance in the field
of. radio frequency identification as18o-called RFID-data carriers in the
formof RFID | abels, which consists of a flexible antenna substrate with a
metal coating and pre-mounted RFID chips on netal foil bridges. If a
respective application is required, the first foil 1 can have an

o eot | carpSriEaNinpl e 8V or ¥ st dngIF ARSIph bteg i B5B VBV 8.5 e
first foidy a(fdrthé irkalatiagdoit. iArceledtyicalwodtact beivdenythe em‘ctrtdaﬁysecond foil are
i nsul at ed agal nst eac

t .Q.,.b fyrther) insulatipg foil. A
el ectri cAONRHAYY (:'?YGB' x H’esh@ ag\det!??ﬁ%gg {'Ceer &?'%@ﬁlpgg’%rs%bnf’henf i rst
foil and fhipgs @b@@ﬁmmhbmgWfﬂféCégsémbhyay&home fhasirstesntfle skebhd fol 1cr eat ed by
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required eat Is conducted into the assenbly conponents en using the
degcri beceaghtotiert bythe mathehd reveal s a high econonic efficiency and process
stability. O ock cycles far bel ow one second are possi ble The nethod can be
conbined with further nethods (e.g. adhesion). The enbodi nent describes a
met hod ofA alsrm@rbrtgaaarhehmfsthe tomponents he be asdemBlediidnotnecessayrbyeach ot her

at | east tt'ug mae o ?\mjo%alp erlaps or auxarra{'y ggmgoneem% sua'\ as nvc-r:}s etc. are not
required. A post-treatment or post-processing is not required. No heat is conducted
into the assembly components when using the described method.

The method reveals a high economic efficiency and process stability. Clock cycles
far below one second are possible The method can be combined with further
methods (e.g. adhesion).

The embodiment describes a method of assembling at least two components 1, 2

{ which rest on each other at least in an assembly portion. A carrier element 5 is in
contact with a first 1 one of the two components 1, 2 at least in the assembly
portion. At least one projection 3a passes through the components 1, 2 in the
assembly portion in the direction towards the carrier element 5. The carrier element
5 is planarly supported against the passing-through movement of the projection at
least in the assembly portion.

The passing of the projection 3a-c through the components 1, 2 and the opposed
planar support of the carrier element 5 effect a plastic deformation of the passed-
through material of the components 1, 2 in a direction transversely to the passing-

through movement of the projection 3a-c by deforming the carrier element 5.



contact with a first 1 one of the two conponents 1, 2 at least in the
assenbly portion. At |east one projeqgyi on 3a passes through the conponents
1, 2 in the assenbly portion in the direction towards the carrier el enent
5. The carrier element 5 is planarly supported agai nst the passing-through
novenent of the projection at |east in the assenbly portion. The passing of
the projection 3a-c through the conponents 1, 2 and the opposed planar
support of the carrier elenment 5 effect a plastic deformati on of the passed-
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is carried out in one single continuous stroke movement.

In the assembling method described, the planar support of the carrier element 5 is
carried out in a plane, particular across a large surface.

According to the embodiment, the above-mentioned components are at least a first
and a second foil 1, 2 or comprise at least a first and a second foil section, which
rest on each other at least in the assembly portion. These first and second foils 1, 2

( or first and second foil sections rest on each other across a large surface.

The foils 1, 2 or foil sections may have paper and/or plastics and/or metal.
Furthermore, the foils 1, 2 or foil sections may be uncoated or coated and/or have a
sandwich structure. The foils 1, 2 or foil sections according to the embodiment each
have a thickness in a range larger than 0 pm to approx. 300 um. Before assembly
the first and the second foil 1, 2 may be connected in a manner adhering to each

other at least on some portions, particularly by adhesion and/or welding.

According to a preferred field of use, the first foil 1 and the second foil 2 each have

an electrically conductive layer. The electrically conductive layer of the first foil 1



rest on each other at least in the assenbly portion. These first and second
foils 1, 2 or first and second foil s#etions rest on each other across a

| arge surface. The foils 1, 2 or foil sections may have paper and/or

pl astics and/or netal. Furthernore, the foils 1, 2 or foil sections may be
uncoated or coated and/or have a sandw ch structure. The foils 1, 2 or foil
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foil 1 an8a¢hethenpyeras Iafgs sutaGeest on  each ot her over a large surface. The
carrier foil 5 has paper and/or plastics and/or netal, wherein the carrier

foil 5 may be uncoated or coated and/or may have a sandw ch structure. The
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coated with the carrier foil 5 at least in the assembly portion.

The embodiment described further comprises an apparatus for assembling at least
two components. These components rest on each other at least in an assembly
portion. This apparatus comprises at least one projections 3a-c and an opposed
counterholder 4, wherein the projection 3a-c for passing through the components 1,
2 is provided in the assembly portion. A carrier element 5 is provided between a

( first one 1 of the two components 1, 2 and the counterholder and contacts the first
component (1) and the counterholder (4) at least in the assembly portion. The
counterholder (4) planarly éupports the carrier element 5 at least in the assembly
portion against the passing-through movement of the projection 3a-c. The passing
of the projection 3a-c through the components 1, 2 and the opposed planar support
of the carrier element effects the plastic deformation of the material of the
components 1, 2 passed through in a direction transversely to the relative

movement of the projection 3a-c by deforming the carrier element 5.

The assembly portion has a size of approx. 1 mm?, wherein the projections 3a-c

are formed as a microstructure on an assembly die (6) or a counterholder. The



portion. This apparatus conprises at |east one projections 3a-c and an
opposed counterhol der 4, wherein the projection 3a-c for passing through
the conponents 1, 2 is provided in the assenbly portion. A carrier elenent
5 1is provided between a first one 1 of the two conponents 1, 2 and the
counterhol der and contacts the first , conponent (1) and the counterhol der
(4) at least in the assenbly portionﬁeThe count erhol der (4) planarly
supports the carrier element 5 at least in the assenbly portion against the
passi ng- Y ; i i = h L _~tihe
projectihﬂ&ggggﬂt r@%gERTEg‘%@ﬁ%gﬁﬂﬂﬁgkk%ﬂfﬁgﬁgnrﬁé?gggggggﬂg\%%gﬂgsupport
of the cormedrina welkishapéd evarmer,hehereinsa pturaléf oparticulerly 3f of projedtions i al of
the co nents 1, 2 passed rough n direction.transversely to the
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5. The aapepidvidedoThess websshapetptojetticHyBy ard providedineparalieltbeagti oj ecti ons
3a-c are formed as a mcrostructure on an assenbly die (6) or a

count er h8thesfor ongssingle agsembly PO e has a width and a height of |ess than
1mm The projection 3a-c is fornmed in a web-shaped manner, wherein a
plurality, particularly 3, of projections (3a-c) for one single assenbly
portion for the parallel passing-through of material are provided. These
web- shaped projections 3a-c are provided in parallel to each other for one
single assenbly portion. 17 dCdains 1. A nmethod for assenbling at |east two
conponents (1, 2), which are brought to contact each other at least in an
assenbly portion, wherein a carrier elenent (5 rests on a first (1) one of
the two conponents (1, 2) at |east one projection (3a- c) passes through the
conponents (1, 2) in the assenbly portion in the direction towards the
carrier elenment (5), the carrier elenment (5) is planarly supported at | east
in the assenbly portion agai nst the passing-through novenent of the
projection (3a-c), and the passing of the projection (3a-c) through the



conponents (1, 2) and the opposed planar support of the carrier elenent (5)
effects a plastic deformation of the pl@ssed-through material of the
conponents (1, 2) in the direction transversely to the passing-through
novenent of the projection (3a-c) by deformng the carrier element (5). 2.
A nethod for assenbling at | east two conponents as clainmed in claim1,
characterized in that the carrier elé (5) consists of an elastically
and/or plastically defornable material.”3. A nethod for assenbling at |east
two conponents as clainmed in claiml or 2, characterized in that the
projection (3a-c) penetrates into a second conponent (2) and displ aces

mat eri al of the second conponent (2) in the direction towards the first

conmponent 4 () methiod foRhssendlingfat di#et tid 86mpemarts ent2) (Which arélbrdiight®d in  the
direction towards the carrier elenent (5?, and the displaced material of the
Y

first and ofcopiget eagvethecalipastdnan@ssemblynastion whesginya ¢Rsrier elemest (St o t he
carrier el [ ' 0 ' 1- t hr ough
mat eri al of ?é@t?ﬁg)n((:a??%% ﬁ?gof' , o%@%’%é‘?f@l’gytggbtgﬂ[e&%aé@reﬁgeﬁ rough

di rection f o) passes thiougbtiecopponenis (1id)lin thesagsemily portion firetheaditaction onponent

(1, 2). 4. A nethad for. assenbling,at |east t s accarding to at
| east one oitow pgﬁ?&carn{agélg,rne@kg}a@@eqﬁrr eg’oelgrﬁ\é\ﬁ%(‘;? {%)‘ﬂgﬁ%iyofl%@%ﬁﬁ af' 3a-c)
duri ngI the pagsintbe m&mb@rﬁogﬁdsm agaihstithe passing-iirough lfribveﬁ')enclaflhbes out | a
partial cuttin rocess at oth co nents (1, al ong . at | east one line,
wher ei n prePE?Jg‘BE’? (fﬂﬂé’?&mtihﬁ@aﬁmgﬁ RIOI§ 0'851%%'%@”2}?9(“ '&Pong one, and
further pretgmpbhontdi(1)Bamd Ak pPoseplaRar Sigpdit stithétarier bleRfht (- A met hod
for assenbling at |east two conponents as clained in at |east one of clains
1 yo 4, chaeHeetsaplagtic defomeationinl thepasseg-thraughgnatesokefdhe compenents
proj ection >) tHeSHil | | C i t novenent
and/ or that iﬁ%%ﬁ&nﬁ#@h@%@ﬁ%ﬁkélyrtl(gﬂ%aﬁérélgg{gq gr@%nrﬁu?@e@s&?gri ed out in
a plane, wphmjestiongBaice byldeforinireg themamier edémente(S¢arri er el enent (5) shall be
i mpl enent ed

2. A method for assembling at least two components as claimed in claim 1,

characterized in that the carrier element (5) consists of an elastically and/or

plastically deformable material.

3. A method for assembling at least two components as claimed in claim 1 or 2,

characterized in that the projection (3a-c) penetrates into a second component
(2) and displaces material of the second component (2) in the direction towards
the first component (1), and material of the first component (1) is displaced in

{ the direction towards the carrier element (5), and the displaced material of the
first and of the second component (1, 2) substantially penetrates into the carrier
element (5), wherein the plastic deformation of the passed-through material of
the components (1, 2) transversely to the passing-through direction forms an
undercut portion with the first and the second component (1, 2).

4. A method for assembling at least two components according to at least one of
claims 1 to 3, characterized in that the projection (3a-c) during the passing
movement through the components (1, 2) carries out a partial cutting process at

both components (1, 2) along at least one line, wherein preferably the cutting



in a large surface. 6. A nethod for assenbling at |east two conponents as
clainmed in at least one of clains 1 18 5, characterized in that the
conponents are at least a first and a second foil (1, 2) or conprise at

| east a first and a second foil section, which rest on each other at |east
in the assenbly portion, wherein preferably the fi rst and the second foil

1, 2) or t ' | ther on a
I(arge)surfa@g?éegét / %%Hgﬁgnf%lﬁﬁQB(H%’,gﬁéu(r)tﬁgﬁfe%} ﬂ%sltgﬁ)glacoﬁprl se paper
and/ or pl aspaatlebstdight limesal , and/or the foils or the foil sections are

uncoated or coated and/or have a sandwi ch structure. 7. A nethod for
assenbling at |east two conponents as clainmed in claim®6, characterized in

t hat the 4.0iA methbd f&bas@éﬁttﬂlhg at Qalatst ts\mdntmﬁweehwbs BRirRedirt &t l64steme ofi N t he
range larger than O pmto pm and/ or that bef ore asserrbl y the

first and tﬁl@"ﬁ%édﬂ& ptaﬁrpctemze%n taﬁbthemﬁseséarqus ERRYENRMH the, a manner
adner i ng- at phgasionRasic) B infidAefed i GhEShoieRRhaUSEHdkdihonghgrf on and! or

wel di ng. 8. od for assenbling at | east two conponents as clainmed in at
| east one ofandior Hiatthesplanarrsupperal theceardedelemenh ) is karriedrastt irf @nplan(a.t)

compr i ses (el 86 bidreAkline SARAUEL 8 oS o dint 35 sREPEE fnfidirented

conprises an €lectrically ‘conductive” Tayer,

conductive leytargetutfaee.first foil (1) and the electrically conduct | ve

| ayer of the second foil (2) are preferably electrically insulated against
each other, and an electrical contact between the electrically conductive

| ayer of g.hp rhé&thdl féroadsembling atlicaBEw) @mtigdrientd s eRMReE in atgedstipe opf the
second foil (2) is created by the passing-through movenment of the projection

(3p-c) in tREIAs3AH ghasasterzed rthaHBe(cPMpOnEns Brecbierst aiirstend @) 10 9. A
met hod f or é%&ﬁﬂttbil gig,tzztor'cSlfi":?)hsé‘A’PIeﬁQt”%iﬁ‘:‘i&?gltt&aas‘r‘eﬁ&”u@'\‘cﬁlgseatcﬂof'i‘twt‘nIEI‘?‘St one of

clains 6 to char rized 1 n that e carrier elenent consists of a
carrier foi restoB)eachiothdr atledstinsthe iagsernblyaostiorh Whepein preferahiyithedirst t he fir st

foil (1), \é\%ﬁ%ﬁ] secgwttgffgi leIZZoF 91% ffrétra%td tf18's|ec<gr?a fo‘?l”s%c gr‘?cgr‘?t H &ch foil (5)

contact ea
other on a large surface and/or the foils (1, 2) or the foil sections comprise

paper and/or plastics and/or metal, and/or the foils or the foil sections are
uncoated or coated and/or have a sandwich structure.

7. A method for assembling at least two components as claimed in claim 6,
characterized in that the foils (1, 2) and the foil sections each have a thickness
in the range larger than 0 um to approx. 300 pm and/or that before assembly
the first and the second foil (1, 2) are connected to each other in a manner

( adhering at least partially to each other, particularly by adhesion and/or welding.

8. A method for assembling at least two components as claimed in at least one of
claims 6 or 7, characterized in that the first foil (1) comprises an electrically
conductive layer and the second foil (2) comprises an electrically conductive
layer, wherein the electrically conductive layer of the first foil (1) and the
electrically conductive layer of the second foil (2) are preferably electrically
insulated against each other, and an electrical contact between the electrically
conductive layer of the first foil (1) and the electrically conductive layer of the
second foil (2) is created by the passing-through movement of the projection
(3a-c) in the assembly portion of the first and second foil (1, 2).



surface. 10. A nethod for assenbling at | east two conponents as clained in
claim9, characterized in'that the catgier foil (5) conprises paper and/or
'plastics and/or nmetal, and/or the carrier foil (5) is uncoated or coated
“and/ or has a sandwi ch structure, wherein preferably the carrier foil (5)
has a thickness in a range larger than O pmto approx. 300 pm 11. A nethod
for assenbling at |east two conponents as clained in at | east one of «clains
9 or 10, characterized in that before assenbly the carrier foil (5) is

connect eg, tQ nﬁé‘tﬁoﬁ'fdrséssémdhnghllda%t%@bm'p@ﬁéhtsl%’ﬁcbrcﬁh 1o @&dbast ore sNner,
partlcularly by adhesi on and/ or wel din and/or that the first foil (1) is

coat ed wi t B 6.5 Bi fé"raraf:t@nzqu)thaﬁ th%%?;crﬂefﬂem?é\t&@%ﬁ*équ agamenl 12, A
rethod for @9SRhhaR bl il B3 SHsskHibyy BB GOHEIRLTBH () wHerbiast one of

glains 6 t arac erize easse y porti e first and:
second foi pre(érabl?)thdaﬁsstéontsmandfthapprrcer.fonL(S)’mnta:bBea@h ottteh ot d largessenbl i ng
at | east tvg’wporrponents according to at least one of clains 6 to 12,
characteri z Cf-that the projection (3a-c) is formed as a mcrostructure
on an assenbly die (6) or a counterholder, wherein preferably the -

m crostructure has a width and a hei ght of less than 1 nm and/or that the
proj ect i 3R- A Baetbpd for gssembting mt E%émpﬂmﬁﬁaﬁ% aseaipigned inglaim $et hod f or

bl I 6
o 15, chariraffzed MngpRai ol e i cthgies Mok srB pidtsIna/) Sl e
for one si nmyetalcandiomthe gaoierifoih(5)ds upaoatbde:lrlcpatmiﬂ'ldig has @asghdwigheri al ,

f bl N t ot { | ar |
re provi datqRpunsi pRAean R catubr ol ToulE 2 GRS BeBbe Mot o, 2
15. A et hottah@ pmg6 @pptax)308tpnh.east two corrponents as clainmed in at Ieast

one of claims 1 to 14, characterized in that the introduction of power onto
the projections (3a- c) carried out abruptly through a die (6) and/or

count er hqh dgimethod for assembling at least two components as claimed in at least one of
- claims 9 or 10, characterized in that before assembly the carrier foil (5) is
connected to the first foil (1) in an at least partially adhesive mannér, particularly
by adhesion and/or welding, and/or that the first foil (1) is coated with the carrier
foil (5) at least in the assembly portion.

'12 A method for assembling at least two components as claimed in at least one of
claims 6 to 11, characterized in that the assembly portion of the first and second
foil (1, 2) has a size of approx 1 mm?,

13. A method for assembling at least two components according to at least one of
claims 6 to 12, characterized in that the projection (3a-c) is formed as'a
microstructure on an assembly die (6) or a counterholder, wherein preferably
the microstructure has a width and a height of less than 1 mm, and/or that the
projection (3a-c) is formed in a catwalk-shaped manner.

14. A method for assembling at least two components as claimed in at least one of
claims 6 to 13, characterized in that a plurality of projections (3a-c) is provided
for one single assembly portion for parailelly passing through material,
preferably at least two, particularly three, web-shaped projection (3a-c) are
provided in parallel to each other for one single assembly portion.



(4). 16. An apparatus for assenbling at |east two conponents (1, 2) which
are brought to rest on each other at 2(kast at an assenbly portion,
conprising at |east one projection (3a-c) and an opposed counterhol der (4),
wherein the projection (3a- c¢) for passing through the conponents (1, 2) is
provided in the assenbly portion, a carrier element (5) between a first (1)
one of the two conponents (1, 2) and the counterholder (4) is provided and
contacts the first conponent (1) and the counterholder (4) at least in the
assenbl y phiA methoddordassenblinguat ieash odaleompdnents aprotaineddn ableapt areanfl y
supporting the carrier elenent (5).a l.east i.n _the assenbly portion against
t he passi ng- ar'mﬁagtﬂ 1%’0\95?@%%"5138{%@3E de@%‘%‘fc&ﬂn(‘)ggpwﬁ Oﬁtﬁcfx?he passi ng of
the proj ect igpgjeétivhsqBald)cariza dut abrup agh a did (6)Andadrtdunterpgigesed pl anar

support of the carrier elenent (5) effects a plastic deformation of the
passed-throddh material of the conponents (1, 2) in the direction
transversely to the relative novenent of the projection (3a-c) by deformng
the carrier elenent (5). 17. An apparatus for assenbling at |east two
conponent $6.4 apparatod fomassemnibling 61 leashimoszonepdnests (1n 2) whichtare bpoughtct i on

3a-c), which_ is novapl refer rel at.,v in th L.l ion war ds t he
Count o1 hol 38 ror P sb Tl 4T BLan pECNIY Bt bOBRfluna I PP o1

gart i al ﬁut tpréjgctionaGass aat d@pc%ﬁposeﬁmﬁmamldel,(42)~r@r?'nggabrojm§tmt(_3ane l'ine
uring the passing novenent through the c onents ( , erein

bref rably ChT CREEIAYTENGE HECAMBenerit 2) FrRroxan A tharAssermbN he

proj ection (3aioh) acafitrichinent8) Batwdehd firstifth bRE of Hivo dotnpdientdpar at us for
assenbling at |east two conponents as clainmed in at |east one of clainms 16

or ¢ ﬁZér c Q?(rj &3 eed theeepunierhrigier (hds ervirlas and waqta)the first @@rnggneérlg éﬁ)e n|tol anar
angl or in t%Q?%ﬁé&énéwoeﬁ}érgﬂaégﬁ?ﬁ%@%ﬁgpﬁ%%ﬁlgg’n&g@gt ically and§ oz,
pl asti cal | y codrtedoladsi(4) isgrevided forplanarly supporting the carrier element (5) at

least in the assembly portion against the passing-through movement of the

projection (3a-c), and the passing of the projection (3a-c) through the

components (1, 2) and the opposed planar support of the carrier element (5)

effects a plastic deformation of the passed-through material of the components

(1, 2) in the direction transversely to the relative movement of the projection

(3a-c) by deforming the carrier element (5).

17. An apparatus for assembling at least two components as claimed in claim 16,
characterized in that the projection (3a-c), which is movable preferably relative
( in the direction towards the counterholder (4), comprises at least one cutting
edge, to carry out a partial cutting process at both components (1, 2) along at
least one line during the passing movement through the components (1, 2),
wherein preferably the cutting edge is a straight line and/or wherein the
projection (3a-c) comprises two parallel cutting edges.

18. An apparatus for assembling at least two components as claimed in at least one
of claims 16 or 17, characterized in that the counterholder (4) is formed as a
planar counterholder plate, which can be contacted with the carrier element (5),
and/or in that the carrier element (5) consists of an elastically and/or plastically

deformable material.



19. An apparatus for assenbling at |east two conponents as clained in at

| east one of clains 16 to 18, charactellized in that the conponents are at

| east a first and a second foil (1, 2), or conprise at least a first and a
second foil section, which contact each other at |least in the assenbly
portion, and the carrier elenment consists of a carrier foil (5) which
contacts the first foil (1) at least in the assenbly portion, wherein
preferably the carrier foil (5) conprises paper and/or plastics and/or

met al , ant9.iAn appavatps édreassempliog ebleasidtwercompanettsasicleimedin at leasiodei ch
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projection (3a-c) is f rmed as .a, mcrostructure op as myvahl e assenbly die
(6) or the &BDWFL? P' at|gastdn the a3 ¥BPRiopan aﬂﬁ'%efaﬁtj%@ﬁﬁ ty die (6)

I's guided '%oﬂsnaem%%é#ﬁérfms) m&H Qénta&@%@ﬁfétFd?ﬁﬂfhﬂb%ttvhlﬂﬁé ure has a

wi dth and a height of |ess mm and/or the assenbly portion has a size
of appr ox. @smblyzaprtmhwa%m@r@fgrabmthgwmﬁslfmhgﬁ)&pmpé@gs peper awPonent s as

claimed i1 ocheeahaRphoidafd A% Ao AR nchIR A BLidedal Ly (he

proj ection orned nmanner arly 1n that a
plurality, pandwchlsa'ublyure ram:léor qarhqmﬂrtylhassa {hckne}s iraa eaqgedalgmmafrw one
single asserrbl?/ \())Vg) for parallelly passing through nmaterial, wherein
preferably &M i rt icularly three, web-shaped projections (3a-c)

are provided in parallel to each other for one single assenbly portion.

( 20. An apparatus for assembling at least two components as claimed in at least one
of claims 16 to 19, characterized in that the projection (3a-c) is formed as a
microstructure on as movable assembly die (6) or the counterholder, wherein
preferably the movable assembly die (6) is guided in a downholder (7), and/or
wherein the microstructure has a width and a height of less than 1 mm and/or

the assembly portion has a size of approx. 1 mm?Z.

21. An apparatus for assembling at least two components as claimed in at least one
of claims 16 to 20, characterized in that the projection (3a-c) is formed in a web-
like manner, particularly in that a plurality, particularly three, projections (3a-c)
are provided for one single assembly portion for parallelly passing through
material, wherein preferably at least two, particularly three, web-shaped

( projections (3a-c) are provided in parallel to each other for one single assembly

portion.



