Met hod and apparatus for assenbling at |east two conponents The present
invention refers to a nethod and a device for assenbling at |.east two
conponents. The present invention particularly refers to a nethod 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 identification, so-called RFID-data carriers in the form of

RFI D-| abel s are for instance used, which consist of a flexible antenna
substrate wth a nmetal coating and pre-assenbl ed RFID chi ps on netal
foil bridges. The different foils, which carry the elenments, are
connect ed t o Methodraridhappakatuslfoy assemblingtat deastdvioncompsnents as:

adhesi on, el ectron-beam wel ding, ultrasonic welding, bonding or
~soldering are used. If sheets with a greater thickness are used, plastic
deformati on assenbling nethods are used, wherein a nechanical connection
between the two sheets by plastic deformation of the sanme is achieved
usually in nmulti-stage nethods. These nethods are known as clinching.
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~assenbling die or the novenent of the assenbling die (such as a wobble
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two shegferehPfdi8 SwhitA ARy 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 greate.r thickness are used, p|asﬁc 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 rhethods in the field of clinching have in corhmon 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 method and an
apparatus for assenbling at |east t conponents, wherein the assenbly
can be carried out in a sinple and reliable nmanner. According to the
met hod aspect, this object is solved according to the invention by a
met hod for assenbling at | east two conponents, which contact each ot her
at least in an assenbly portion, wherein a carrier elenent contacts the
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el ement. According to a preferred enbodi ment, the carrier el enent

consists of an elastically and/or plastically-deformable material. It is
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substantially penetrates into the carrier element, whérein the plastic
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| element effect a plastic deformation of the passed-through material of the
components in the direction transversely to the passmg-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
displaées 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.



According to a preferred enbodi nent, the cutting process is carried out
along at |east one straight line. TBe cutting process can al so be

i npl enented along two parallel straight |ines. 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 nanner, the

passi ng-t hrough novenent of the projection is carried out in one single
continuos stroke nmovenent. It is preferred that the planar support of the
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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
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preferred that the foils and ctions are uncoated or coated and/or
have a'ss%ﬁ%éleH tigranecsingle. COKHB‘H)?%?%‘S‘G(%‘OMGWP@? erred enbodinent, the foils
or the foil sections have a thickness in a range |larger than 0 pmto

approx. 300 pm In a preferred manner, the first and the second foils are
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concei acrolse a larger srfanes adheS| on increases in an advantageous manner the
great holding forces of the connection according to the invention.
According to a further preferred enbodinent, a first foil has an

el ect r peedrdingtoGPpéféired embadimient Tihe cdnepdﬁent@éﬂeyatmwrwmd ayer of the
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second foil or comprise at least a¥'|rst 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 O um 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 electricaily



conductive |ayer of the second foil are electrically insulated agai nst
each other, and by the passing-through novenent of the projection in the

assenbly portion of the first and the second foil, an electrical contact
between the electrically conductive layer of the first foil and the
electrically conductive |ayer of the second foil is created. In a
preferred nne C rrler eIe nsi s arrier foil, which
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foil is coated preferably at least in the assenbly portion with the
carrier foil. In an especially preferred manner, the assenbly portion of
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Itis -also possible that before assembly, the carrier foil is connected to the first foil
at least in some portions in an adhesive manner, particularly by adhesion and/or
welding. The first foil is coated preferably at least in the assembly portion with-the
carrier foil.

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

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 inplenmented abruptly via a die and/or a counterhol der.
According to the apparatus aspect, thPs object is solved according to the
invention by a device for assenbling at |east two conponents, which
contact each other at |east in an assenbly portion, conprising at |east
one projection and an opposing counterholder , wherein the projection is
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portion against the passing-through movement of the projéction, and the passing of

the projection 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 pIasticalIy 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.



whi ch can be contacted with the carrier element. Concerning the assenbly
apparatus it is preferred that the cgmonents 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 consists of a carrier foiI which at least in the assenbly

ortion contacts the first foil. i.s_al so |bIethat e first foil
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preferred that the carrr er foil 1s uncoated or coated and/or has a

sandwi ch structure. i's preferred that the carrier foil has a
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plurality, particularly three, of projections for one single assenbly
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cl oser and expl ai ned by nmeans of an enbodi nent in connectron w th the
att ache’PPE®aWORg4M. 7 Fig., 1 shows the schematic view of an appar at us for
assenbl i ng t wo corrponents according to an enbodi mnent, and :

According to a preferred embodiment of the assembly apparatus, the prorectlon 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 mmZ.

‘In a preferred manner the projectioh 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.



Fig. 2 is a sectional view of an assenbl ed connection. Fig. 1 shows the
device for assenbling two conponentsy According to the enbodi ment shown,
two pl at e-shaped conponents in the formof two foils 1, 2 are shown in

t he assenbling apparatus. These foils 1, 2 rest on each other at least in
the assenbly portion. Afirst foil 1 rests on a carrier foil 5, which
serves as’'a carrier elenent. The carrier foil 5 in turn rests on a:
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pl at e- pl anar counterhol der surface. A
domhoﬁ&ggﬁiﬁa‘é’gﬁﬁggmﬁf@e 6 are provided opposite to the second
one. of the two f0|Is 1 2. The assenbly die 6 is arranged axially '
novabl )f:_i r)%_a open t he doméﬁd]der 7.. The novabl e assenbly die 6 is
gui ded Mi%h 4 §& HB ‘ﬂ%\f’ of anassempiReheRIINEStion. conprises a planar

downhol der surface. The downholder 7 is novable in the direction towards
the die novenent and is brought to rest on the second foil 2. The first
foi | 1Fig.Heshayeoine devide for assembling twer caroponets.tArcocdingte thel der surface
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m crostructure on t novabl e asse die 6. nbodi.nent shown,
three @r@jt@&rhoideréaTheplat@-ahade aa\etponrp@aﬂa:pbsarmnje@olqetrhe t hr ee
proj eC%PﬁQEQ has a width and a height of less than 1 nm As an ,
alternative"to the enbodi nent shown, the mcrostructure may be formed on
‘the counterholder. In this case, the assenbly die is formed with a pl anar

counter,  sur e, and the foi 's.l 2 an re ar.yan i.n_opposi
o dor - Ay 7. 388 ah XS seibhiush 1 4o HiPuded bErBHETHES sePolEBES o ot
- or med testvio @il 1, D: The avbdhblg GBS a}raﬁWhﬁéﬂﬁh@DéblyWhan%hﬁfg%ﬂ y flat
or planar. The structure of the
4 the downholder 7. The movable assembly die6is gwded 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 yin 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.



installation is substantially sinplified thereby and therefore forns the
basis of a high process safety. The8projections 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 | and the counterholder 4. The
assenbly die 6 with the projections 3a-c is noved along its |ongitudinal
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3a-c j. paral l el straight cutting edges. The carrier foil 5
has a ﬁ’ﬁﬁgiﬁli@r%’ﬁoa range larger than O pmto approx. 300 pm The

‘apparatus for assenbling the foils 1, 2 defines the assenbly portion with

a size_of approx.. 1 m®. The assenb ortion is, defined by t
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one single assenbly portion. 9 en assenbling the foils 1, 2, these
foils 'a'faec thsauah thedotls 104 and o REPOSARd planar support of the carrier foil 5 effect

a plastic deformation of the material of the foils 1, 2 passed through in the ‘diréction.
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 parallel straight cutting edges. The carrier foil 5 has a thickness in a
range larger than O um to approx. 300 um. ‘

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



plurality of assenbly portions, for instance to manufacture an RFID

| abel . The foils 1, 2 are positionedrelative to the assenbly die 6. For
this positioning, the anvil 4 is novable together with the foils 1, 2
and 5 in the plane parallel to the foils to position the individual
assenbly portions underneath the assenbly die 6. The assenbly die 6 and
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1, 2 is control y a control nmeans (not shown) IS S ronized
wi t h t hperpeadiculaglytwithoregpeotdodneptanef t he assenbly die 6. This assenbly
process is carried out fully automatically. or partially automatically.
I'n order to increase the process speed, the assenbly die 6 and the
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in an assenbly portion. In the enbodinent shown, the foils are put onto
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count er-sgfflacetof {?he anvil 4. The carrier foil 5 is arranged between
the fir@d Yy @Uoma®d he anvi | , as.shown in Fig. 1. 10

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.



The assenbly die 6 is noved towards the foil package, wherein the
projections 3a- c penetrate into theOsecond foil 2 and displace materi al
of the second foil 2 towards the first foil 1. At the sane tine,
material of the first foil 1 is displaced towards the carrier foil 5.
The proj ections 3a-c press the displaced material of the second carrier
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foil. sect1on e di splace first foil
1 i s dsuoipstantiallyfprevemted. t he carrier foil 5. The planar counterhol der
surface of the anvil 4 supports the carrier foil against the

passi ng-t hrough novenent of the .assenbly die 6 (the passing-through
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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 f0|l agalnst the
passing-through movement of the assembly die 6 (the passmg-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.



The passi ng-through novenent of the assenbly die 6 explained is carried
out in one stroke. This single contdhuous stroke novenent allows a quick
assenbly process per assenbly portion. 11 The foils 1, 2 each have a

t hickness in the range larger than 0 pmto approx. 300 pm The
projections 3a-c of the mcrostructure have a height less than 1 mm In
order to carry out the above-nentioned passing-through novenent, the

hei ght of the projections 3a-c of the mcrostructure nust be | arger than
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projections carry out a partial cutting process on the two foils 1, 2
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material. is facilitated. Furthernore, the transverse squeezing of the

di spl aced material of the foils into the carrier foil is not obstructed
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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 foil or

undercut portion with the remainihg 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 mmZ. 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



is showmn. This apparatus and this nethod are also suitable for assenbling
foil sections that are connected to130rrponent's. In the above descri bed
apparatus and in the nethod, the carrier foil 5 is described as the .
third foil of the foil package. This carrier foil 5 is, depending on the
field of wuse, formed as a lost auxiliary nenber which is renmoved (drawn
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above- nentioned materials. The carrier foil 5 is uncoated or coated. The
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sections can be assenbled. The assenbly nethod can also be applied to
foils having a sandw ch structure. Each of the foils 1, 2 or foil
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particularly by adhesion and/or welding. The assenbly therefore
‘additionally supplies a positive connection.

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 O 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 aséembly, 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



The assenbled foils are used for instance in the field of radio frequency
identification as so-called RFID-dat#3carriers in the formof RFID

| abel s, which consists of a flexible antenna substrate with a netal
coating and pre-nounted RFID chips on netal foil bridges. If a
respective application is required, the first foil 1 can  have an
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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 & 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.



portion. At |east one projection 3a passes through the conponents 1, 2 in
the assenbly portion in the directith towards the carrier elenment 5. The
carrier element 5 is planarly supported agai nst the passing-through
novenment of the projection at least in the assenbly portion. The passing
of the projection 3a-c through the conponents 1, 2 and the opposed

pl anar support of the carrier element 5 effect a plastic deformation of

t he passed- through material of the components 1, 2 in a direction
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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 assémbly 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 O pm to approx. 300 pm. 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



or first and second foil sections rest on each other across a | arge
surface. The foils 1, 2 or foil sectildns may have paper and/or plastics
and/or metal. Furthernore, the foils 1, 2 or foil sections nay be
uncoated or coated and/or have a 'sandw ch structure. The foils 1, 2 or
foil sections according to the enbodi nent each have a thickness in a
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passi ng- through novenent of the projection 3a-c in the assenbly portion
of the first and second foil 1, 2 provides an electrical contact between
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and t heeachrother overia lafge swfaaen 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
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assenbl I's apparatus Conprises at one projections 3a-c
and an mﬁ@@wﬂh the carrier f0|| 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 supports 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



counterhol der 4, wherein the projection 3a-c for passing through the
conmponents 1, 2 is provided in the d&ésenbly portion. A carrier elenent 5
is provided between a first one 1 of the two conponents 1, 2 and the
count er hol der and contacts the first conponent (1) and the counterhol der
(4) at least in the assenbly portion. The counterholder (4) planarly
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appr ox. otheridr, onehsinglerassemblyrpgréieni ons 3a-c are forned as a
m-crostructure on an assenbly die (6) or a counterholder. The 16

m crostructure has a width and a height of less than 1 nm The projection
is 3a-c . fornmed in a web-shaped manner, wherein a plurality, particularly
3, of projections <(3a-c) for one single assenbly portion for the
paral | el 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 Abstract For assenbling at |east two conponents,
wherein the assenbly shall be carried out in a sinple and cost-effective
manner, it is suggested to provide a nethod of. assenmbling at |east two
components (1, 2), which are brought to rest on each other at least in
an assenbly portion, wherein a carrier elenment (5) contacts a first (1)
one of the two conmponents (1, 2) at least in the assenbly portion, at

| east one projection (3a-c) passes through the conmponents (1, 2) in the
assenbly portion in the direction towards the carrier elenent (5), the
carrier element (5) is planarly supported at least in the assenbly
portion agai nst the passing-through novenent



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

t hrough the conponents (1, 2) and thé opposed pl anar support of the
carrier element (5) effects a plastic deformation of the passed-through
material of the conponents (1, 2) in the direction transversely to the
passi ng-t hrough novenent of the projection (3a-c) by deformng the
carrier,elenent (5). 18 Cainms 1. A nethod for assenbling at |east two
conponét}‘nséragg, 2), which are brought to contact each other at least in
an assenbly portion, wherein a carrier element (5) rests on a first (1)
one of the two conponents at | east one projection (3a- c) passes

1, 2 . [
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t he conponents (1, 2) transversely to the passing-through direction forns
an undercut portion with the first d48d the second conponent (1, 2). 4. A
nmet hod for assenbling at | east two conponents according to at |east one
of clains 1 to 3, characterized in that the projection (3a-c) during the
passi ng novenent through the conponents (1, 2) carries out a parti al
cutting process at both conponent§pé®% 2) along at |east one |ine,
wherein preferably the cutting 19 p s is carried out al ong one, and
further preferably at least along two parallel straight lines. 5. A

met hod for assenbling at | east two conponents as clained in at |east one
of clains | to 4, characterized in that the passing-through novenent of
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and the sq‘aeqadndrp da-€)lby deforhingdne eafifef éldnertdsf) ot her in a manner
adhering at | east partially to each other, particularly by adhesi on

and/ or wel di ng.
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



8. A nethod for assenbling at |east two conmponents as clained in at |east
one of claims 6 or 7, characterized9 n that the first foil (1) conprises
an electrically conductive |ayer and the second foil (2) conprises an

el ectrically conductive |ayer, wherein the electrically conductive |ayer
of the first foil (1) and the electrically conductive layer of the

second { Qhlocksd is¥afriéd Bie4INY Bne! &% iRk biefelebhybabast AGAg s each

ot her, and an electrical contact between the eléectrically ~conductive

| ayer of parelielistreightdnes.(1) and the electrically conductive |ayer of the
second foil (2) is created by the passing-through novenent of the
projection (3a-c) in the assenbly portion of the first and second foil

(1, 2)5. 2R ntethdéd mtdnsérrfbdmgasmbthgompomaasiastommmmmonemrdi ng
t. one of cl aracteri ze carrier
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and/ or hén sdlargesiwfade. structure, wherein preferably the carrier foil (5)
has a thickness in a range larger than O pmto approx. 300 pm 11. A

met hod for assenbling at | east two conponents as clained in at |east one

of clg Wfén%tl%d it aﬁaﬁbﬁﬁ? at Ieé%ﬂmwcdrﬁ?éné?ﬂé @&%Ia?ﬁw%@’iﬁ’bﬂefaaﬁoﬁ@bf' er
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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 assembiling at least two components as claimed in claim 6,
charaéterized 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 weld}ing. '

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).



~13. A nethod for assenbling at |east two conponents according to at |east
one of clains 6 to 12, characterizeg in that the projection (3a-c) is

formed as a mcrostructure on an as anly die (6) or a counterhol der,

wherein preferably the mcrostructure has a width and a hei ght of |ess

than 1 mm and/or that the projection (3a-c) is forned in a

cat wal k- shaped manner. 14. A nethod for assenbling at least two

conponents as clainmed in at |east one of claims to 13, characterized

in that_a plurali 0j ections (3a-c r ovi f one single
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count er holstigface(4). 16. An apparatus -for assenbling at |east two
components (1, 2) which are brought to rest on each other-at |east at an
assenbly portion, conprising at |east one projection (3a-c) and an

OF’F’OSed1@Wﬁkﬁﬁ&@fdﬁ'%&sélﬁbhn%ﬁé%ﬂwﬁa‘&nﬁ’ééﬂéﬁé 9BIekida ifdlaiPb, passi ng

t hrough t'he conponents I's provided 1 n the asse y portion, a
carrier elchataterzed indnatdbe carrer feit (5) Cpmphises paperandior waat;mﬂler (1, 2

and the c onent
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(5) at ast he ass g&d ortion against the passing-through
moverent  &fan ﬂéJ BPRICX; %@g and the passing of the projection
(3a-c) through the corrponents (1 2) and t-he opposed pl anar support of
the carrier elenent (5) effects pl astic deformation of the

passed- 1 hrﬁowﬁh%ioélammekng %@eeﬁrﬁy@mme{\is asslajmed inatdeastaneddf
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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 portlon of the first and second
f0|| (1, 2) has a size of approx 1 mm?Z

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) ié 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 parallelly 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.



(3a-c) by deformng the carrier element (5). 17. An apparatus for
assenbling at |east two conponents aglclained in claim16, characterized
in that the projection (3a-c), which is novable preferably relative in
the direction towards the counterholder (4), conprises at |east one
cutting edge, to carry out a partial cutting process at -both conponents
(1, 2) along at |least one line during the passing novenent through the
conponents (1, 2), wherein preferably the cutting edge is a straight
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be contac wth the carrier-el enent , and/or in that the carrier

el ement ($¥).consists of an elastically and/ or plastically deformable
material. 22 19. An apparatus for assenbling at |east two conponents as
claimed in at |east one of clains 16 to 18, characterized in that the
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downhol der (7), /or ‘wherein the mcrostructure has a wid
hei ght of lgast in mﬁ;ﬁsgmm Rertirnagainst the passing-through movement of the

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

and a

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.



t he assenbly portion has a size. of approx. 1 mm2. 21. An apparatus for
assenbling at |east two conponents a®2clained in at | east one of clains
16 to 20, characterized in that the projection (3a-c) is fornmed in a web-
| i ke manner, particularly in that a plurality, particularly three,
projections (3a-c) are provided for one single assenbly portion for
parallelly passing through material, wherein preferably at |east two,
particularly three, web-shaped projections (3a-c) are provided in

paral | e{g nd fpahatal RS adsemiAing at et fvre&APBhents R diaifed in at least one
of claims 16 to 18, characterized in that the components are atvleast a first and
a second foil (1, 2), or comprise at least a first and a second foil section, which
contact each other at least in the assembly portion, and the carrier element
consists of a carrier foil (6) which contacts the first foil (1) at least in the -

- assembly portion, wherein preferably the carrier foil (5) comprises paper and/or

plastics and/or metal, and is also preferably uncoated or coated and/or has a
sandwich structure, and/or particularly has a thickness ina range larger than 0
pm to approx. 300 pm.

20. An apparatus for assembling at least two components as claimed in atleast 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?. - ’

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. |



