*159159* Met hod and apparatus for assenbling at | east
two conponents The present invention refers to a

nmet hod and a device for assenbling at |east two
conponents. The present invention particularly refers
to a nmethod for assenbling at |east ty “ W N .
It is required to connect tvvofoilstov\ﬂmu Iwwlmtn
various technical fields. In the field of fagp

frequency identification, so-called RFID-data carriers

in the formof RFID|abels are for instance used,
whi dMetbedand apparatys foriagsembling-atleastiya aemprofents o

netal coating and pre-assenbl ed RFID chi ps on netal

foil bridges. The different foils, which carry the

el ements, are connected to one another. Usually,

connection techni ques such as adhesi on, el ectron-beam

wel di ng, ultrasonic welding, bonding or soldering are
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at |1Byst twbakihifeilsdef or mati on of the same is achieved

usually in nmulti-stage nethods. These nethods are

known as clinching. Mdst nethods in the field of
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the assenbling partion are given a special,

welging, ﬁ@ﬂ&'ﬂ@ﬁéﬁg@ﬁﬁﬁ%?r%us%shr oom | ike protuberance is
created by the massive plastic deformation of the two
sheets in the assenbling portion, said protuberance

If sheetgiwith agesderthicknesscaraeised oplaslia defermatias assembingue

me‘%d%tb?e 'rﬁgg&r\ﬁﬁgreinl Qn%cﬁé‘ﬁi&g%onfmie&bﬁi] &ftw%ril WWsheets by
plastic deformation of the same is achieved usually in multi-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,
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2 said protuberance is upset back during a second
stage, thus formng a positpve and force-fit folding
whi ch connects the two sheets to one another. It is
the object of the present invention to provide a
met hod and an apparatus for assenbling at |east two
onents, . wherein_the. assenbl rried out
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invention by a nethod for assenbling at |east two
conponents, which contact each other at least in an
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penetrates into the carrier elenent, wherein the
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onents transversely to the passing-throu
andfﬁﬂ/@'ﬁéﬁ'ﬂany-@ilefmmblmmawl@ut portion with the first and
t he second conponent. In an especially preferred
manner, the projection when passing through the
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.



conmponents carries out a partial cutting process at
bot h conponents along at |east one |line. 3 According
to a preferred enbodi nent, the cutting process is
carried out along at |east one straight line. The
cutting process can al so be inplenented al ong two
paral l el straight |ines. However, the shape of the
cutting line is freely selectable, at |least as |ong
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a large surface. According to a preferred enbodi nent,
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acrpaparlarga@uEaC®l astic and/or netal. It is preferred
that the foils and foil sections are uncoated or
coated and/or have a sandw ch structure. According to
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| east in sone portions particularly by adhesi on and/or
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surffdeces of the connection according to the invention.

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



According to a further preferred enbodi nent, a first
foil has an electrically 4 g¢onductive |ayer. The

el ectrically conductive |layer of the first foil and
the electrically conductive |layer of the second foil
are electrically insulated agai nst each other, and by
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passi ng-through of material are provided.

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-



According to a preferred enbodi nent, at |east two,
preferably three, catwal k 55shaped projections are
provided in parallel to each other for one single
assenbly portion. It is advantageous if the
i ntroduction of force onto the projections is
i mpl enented abruptly. via nd/ or _a ,
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In thatassemblydappsratus dispreferhas that thergpriergiemeancdnsists of an

elagt?J]Qr?&Bre&a?t}/cally 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.



further cutting edges, having any design, e.g. by
means of a straight line oréa circular arc. 6 In a
preferred manner, the counterholder is forned as a
pl anar counterhol der plate which can be contacted
with the carrier elenment. Concerning the assenbly
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three, of projections for one single assenbly portion
for the parallel passing-through of nmaterial are

In tﬁé QE&RBly dypardtds RGs fm@f@rré& Bhetheat opdBIe dss8Ably o is guided
| east two, preferably three, catwal k-shaped

in %)?@T’@&lq’%’ns are provided in parallel to each other
for one single assenbly portion. The present invention

wi |l now be described closer and expl ai ned by neans of
Aceaiding 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.



enbodi nent in connection with the attached draw ngs. 7
Fig., 1 shows the schematic7view of an apparatus for
assenbling two conponents according to an enbodi nent,
and Fig. 2 is a sectional view of an assenbl ed
connecti on. Fig. 1 shows the device for assenbli ng t wo
ccording to the
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acw@ngwgmm%dtm@tagﬁ@wbl i ng appar at us. These foils 1,
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portion. A first foil rests on a carrier foil 5,
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substantially in parallel to each other, as shown in
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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, 3¢ 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.



surface, and the foils 1, 2 and 5 are arranged in
opposite order. 8 In both cases is the counter piece
to the mcrostructure not forned as a die, i.e. wth
a special counter-shape, but preferably flat or

pl anar. The structure of the installation is
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as shown in Fig. 2. Each of the projections 3a-c

conprises two parallel straight cutting edges. The

Th& éérrne? Foﬂ@b&ns’f’st? gﬁgﬁ eldati€ EH&/%F Ela'%n@al ro%‘f’&%\éb‘l’é ﬁﬁter&ﬁ &Fhe

e apparatus for asse
carflarefoﬂ(ﬁ f|og |n§tar@ed:@mm§gs phper: lgstigsranid@r rgtah T@e carrier

foil?erﬁgx é)gf%@egfr; %or cg)afgagand-}_&erggf ﬁS\r/@ !a %ﬁﬂ(%tch %ﬂ'uhﬁl re.
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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 ym to approx. 300 ym.

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 projections 3a-c are
provided in parallel to one another for one single assembly portion.



m crostructure. In the enbodi nrent shown, three

web- shaped projections 3a-c9are provided in paralle
to one another for one single assenbly portion. 9 Wen
assenbling the foils 1, 2, these foils are connected
to one another at a plurality of assenbly portions,
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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.



apparatus. The foil package rests with a |arge surface
on the counter-surface of tffge 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
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prevents a further displacenent of material towards

The panancawnteroldstr suriacenskibatanyil disapportstie carrier foil against the

a2 oY PReENGTE Aol e TR HipotbulPingypmen
of thbarojectiira$.t This pawentsrafurtber displabemant eff maleriaf toiMaeds the
mo(/(e)ment %fthe a%gerggl% c}ug %Oyﬁeh pgé:s(frlmjgr ?hrouéj}'\nrsn\é(\e/trarsn(gln}/orI t%e 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.



t he passing-through direction and an undercut portion
is formed with the first anmd the second foil 1, 2, as
is shown in Fig. 2. By the transverse squeezing of the
di spl aced material of the second and the first foil 1,
2 inthe carrier foil 5 a positive connection of the
foils 1, 2 in the assenbly portion is created. The
passi ng-t hrough novenent of the assenbly die 6
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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
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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



Dependi ng on the intended use and enbodi nent, the

foils can be connected to 48ach other in an adhesive
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The esthioldIneent e sontidsoal methiodoef asseinbliegl atletbt tivorddneponents 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.
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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 um 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
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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



coated with the carrier foil 5 at least in the
assenbly portion. The enbodigrent descri bed further
conprises an apparatus for assenbling at least two
conmponents. These conponents rest on each other at

| east in an assenbly portion Thi s apparatus
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and the counterhol der (4) | east in the assenbly
Oﬂﬁb iopR. Singhe asIuPlY PPRvINder (4) pl anarly supports the
carrier elenent 5 at least in the assenbly portion
agai nst the passing-through novenent of the projection
3a-c. The passing of the projection 3a-c through the
conmponents 1, 2 and the opposed planar support of the
carrier elenent effects the plastic deformation of the
material of the conponents 1, 2 passed through in a
direction transversely to the relative novenent of
the projection 3a-c by deformng the carrier el enment
5. The assenbly portion has a size of approx. 1 mm2,
wherein the projections 3a-c are forned as a
m crostructure on an assenbly die (6) or a
counterhol der. The 16 mcrostructure has a width and a
hei ght of less than 1 nm The projection is 3a-c
formed 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 Cainms 1. A nethod for
assenbling at | east two conponents (1, 2), which are
brought to contact each other at |east in an assenbly
portion, wherein a carrier elenment (5 rests on a
first (1) one of the two conmponents (1, 2) at | east
one projection (3a- c) passes through the conponents
(1, 2) in the assenbly portion in the direction



towards the carrier element (5), the carrier el enent
(5) is planarly supported at7 |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
pl anar support of the cargier el enment (5) effects a
pl astic deformation of th ﬂ&ﬁ sed-t hrough material of
the conponents (1, 2) in the direction transversely
to the passing-through novenent of the projection
(3a c) by deformng the carrier elenent (5). 2. A
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ojectmlt (3|ae¢)tbycdefWM|hg tHBecérneIselemledt ﬂje second
conmponent (1, 2). 4. A nethod for assenbling at |east
two conponents according to at |least one of clains 1
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HaEHeAR N dSfofmablé matb@alg at | east one |ine, wherein
preferably the cutting 18 process is carried out al ong

one, and further preferably at |east along two
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two conponefits as cl al me I'east one
cdharamerilzetdon mat&hmp@qncmonz(éai-c) pendieetes into a second component

Q@f’g’rgd]giébgf:gg%téﬁ)a\f%%%tse%%na IEgmponent (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).

. 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



projection (3a-c) is inplemented in one single

conti nuous stroke novenent 18nd/ or that the planar
support of the carrier elenent (5) is carried out in a
pl ane, wherein preferably the support of the carrier
el enent (5) shall be inplemented in a |large surface.
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that the foils (1, 2) and the foil sections each have
a thickness in the range larger than O pmto approx.
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the electrically conductive layer of the first foil
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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).



clainms 6 to 8, characterized in that the carrier

el ement consists of a carrifgg foil (5), which at

| east in the assenbly portion contacts the first foil
(1), wherein preferably the first foil (1) and the
carrier foil (5) contact each other on a |large
surface. 10. A nethod for assenbling at | east two
conmponents as clained in claim9, characterized in

9. tAettiditfoe @§§érﬁbllrfgoat|leééilw§ eBMIPbAEStS RRBETIrR e/ aﬂﬂeast one of
plastics and/or metal, and/or the carrier foil
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| east two conponents according to at | east one of
clains 6 to 12, characterized in that the projection
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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 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.



15. A nethod for assenbling at |east two conponents as
clainmed in at |east one of 2xlains 1 to 14,
characterized in that the introduction of power onto
the projections (3a-c) carried out abruptly through a
die (6) and/or counterholder (4). 16. An apparatus
for assenbling at |east two conponents (1, 2) which
are brought to rest on each other at |east at an
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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.



and/or in that the carrier elenent (5) consists of an
el astically and/or plastica21y deformable material.
21 19. An apparatus for assenbling at |east two
conponents as clained in at least one of clains 16 to
18, characterized in that the conponents are at | east
a first and a second foil (1, 2), or conprise at

|l east a first and a second foil section, which
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21 .%nsaepr;)glrg/tus f(?rratssembllng 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.



