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TWO-PART CRIMP CONTACT ELEMENT

The invention relates to a two-part crimped contact element. The invention further relates to a
method for producing a crimped contact element from at least two portions. The invention fur-
ther relates to a device for producing a two-part crimped contact element.

Crimped contact elements comprise a crimped wire portion to which a wire or a cable can be
secured and a contact member which is used for connection to a mating connector. In order to
combine these two functional components, which have different requirements, in the greatest
possible number of combinations in a crimped contact element, modular crimped contact ele-
ments comprising two portions which can be connected to each other already exist. US
7,338,334 B2, for example, sets out such a modular system. However, the crimped contact
element which is set out therein does not have adequate transition resistance between the two
portions. Furthermore, the connection can be subjected to only low levels of mechanical load-
ing. Furthermore, such crimped contact elements are difficult to produce and consequently
costly.

An object of the invention is to provide a crimped contact element which is simple to produce
and which has, for example, compared with US 7,338,334 B2, reduced transition resistance and
improved mechanical load capacity.

This object is achieved according to the invention for the crimped contact element mentioned in
the introduction in that the at least two portions are joined together by means of at least one
pressure-shaped connection element. In contrast to the connection set out in the prior art by
means of bending, this type of connection provides a sufficiently large contact face with an inti-
mate connection between the two portions. Consequently, the electrical resistance is small and
the mechanical stability high. Furthermore, such a pressure shaping operation can be readily
carried out in a single method step, which reduces costs.

The solution according to the invention can be freely combined and further improved with the
following additional embodiments which are each advantageous per se.

It may be particularly advantageous for the at least two portions to be joined together exclu-
sively by means of at least one pressure-shaped connection element. This further simplifies the



10

15

20

25

30

35

WO 2013/050299 PCT/EP2012/069162

production method. In many cases, the conductivity and mechanical stability achieved thereby
is sufficient to comply with the corresponding standards.

In another advantageous embodiment, the crimped wire portion has a crimped insulation portion
and a crimped core portion. The crimped insulation portion serves to be crimped with respect to
an insulation of a cable and constitutes mechanical tensile relief for the cable. The crimped core
portion serves to be crimped with respect to a metal core of a cable, for example, a wire or
strands. This crimped core portion ensures the electrical connection between the cable or wire
and the crimped contact element.

It may be particularly advantageous for the crimped contact element to comprise more than two,
for example, three portions. In this instance, two portions may each be joined together again by
means of at least one pressure-shaped connection element or a total of precisely only two por-
tions may be joined together by means of such a pressure-shaped connection element and the
other connections may be produced using other joining techniques.

In a particularly advantageous embodiment of the crimped contact element, one portion has at
least one pressure-shaped extension which protrudes through an opening of the other portion.
For example, when the crimped contact element is produced, an extension of a first portion may
be guided through an opening of the other portion and the extension may be shaped by means
of compression, as is the case for a rivet, in such a manner that the two portions are securely
pressed one against the other. In particular, the pressure-shaped extension may completely fill
the cross-section of the opening.

In order to produce a secure connection between the two portions, there may also be provided
a plurality of pressure-shaped extensions which protrude through one or more openings of an-
other portion. For example, one portion may have two extensions and the other portion may
have two openings. Another possibility is that each portion has one opening and one extension
which are connected to an extension or an opening of the other portion, respectively.

In another advantageous embodiment, the at least one pressure-shaped connection element is
produced by means of clinching. This technique which is also known as pressure joining pro-
duces a connection between two sheets without an opening having to be provided on one of the
portions. In the same manner as the connection by means of a pressure-shaped extension, the
connection by means of clinching is also positive-locking and non-positive-locking.
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In addition to the connection by means of at least one pressure-shaped connection element, at
least two portions may be welded to each other. This further improves the electrical resistance
and the mechanical stability and produces a materially-engaging connection between the two
portions. For example, weld seams may be provided. A connection by means of spot welding or
extensive welding is also possible. In this instance, additional materials may be applied or the
welding may be carried out, for example, by means of current flow.

In order to further reinforce one of the portions, additional elements or constructions, such as
beads or thickened portions, may be provided.

Owing to the two-part construction, it is possible for at least two portions to comprise different
materials. In particular, the material may be adapted to the respective function, that is to say, for
example, the crimped function or the insertion function. For instance, the crimped wire portion
may thus be composed of low-alloy copper materials since this region is provided above all for
contacting with respect to the wire and may be softer. The contact member may comprise, for
example, a more highly alloyed material since this is intended to be more rigid.

In most cases, it is advantageous for the individual portions to be formed from a uniform mate-
rial in each case. However, it is also possible for a portion to be produced, for example, from
several layers of different materials. For example, an inner side may comprise a different mate-
rial from an outer side. In particular, the individual portions may also be coated, for instance, in

order to prevent corrosion.

Although the conductive portions comprise metal, other functional portions, such as a crimped
insulation portion, may comprise non-metals. Consequently, the costs can be further reduced
and the material properties better adapted to the function.

The invention is explained in greater detail below by way of example with reference to advanta-
geous embodiments and the drawings. The embodiments described are only possible embodi-
ments, in which the individual features, as described above, may, however, be combined inde-
pendently of each other or omitted. Reference numerals which are the same in the different

drawings refer to the same objects.

In the drawings:
Figure 1 is a schematic, perspective view of a crimped contact element according to the inven-
tion before and after the pressure-shaping step;
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Figure 2a is a schematic sectioned view of a first embodiment of a pressure-shaped connection
element according to the invention;

Figure 2b is a schematic sectioned illustration of a second embodiment of a pressure-shaped
connection element according to the invention;

Figure 3 is a schematic, perspective view of a first portion of a crimped contact element accord-
ing to the invention;

Figure 4 is a schematic, perspective view of a second portion of a crimped contact element ac-
cording to the invention.

Figure 1 illustrates a crimped contact element 1 according to the invention during its production.
A first portion 2 of the crimped contact element 1 is connected to a second portion 3 of the
crimped contact element 1. The first portion 2 acts as a contact member 4 for contacting with
respect to a mating connector. The second portion 3 is a crimped wire portion 5 which in this
example has a crimped insulation portion 6 for crimping with respect to the insulation of a cable
and a crimped core portion 7 for crimping with respect to the core of a cable. Furthermore, the
crimped contact element 1 has a retention portion 8 which can, however, be separated from the
crimped contact element 1 in another step.

In the production step A illustrated at the left-hand side, the first portion 2 and the second por-
tion 3 are still in loose contact with each other. Two extensions 9 of the first portion 2 have been
introduced through openings 10 of the second portion 3 and protrude from the second portion 3.

At the right-hand side B, the crimped contact element 1 is illustrated after the production of two
pressure-shaped connection elements 17. The extensions 9 of the first portion 2 have been
plastically deformed by means of mechanical pressure and now securely connect the first por-
tion 2 to the second portion 3. Owing to the permanent, plastic deformation of the extensions 9,
these become pressure-shaped extensions 11. The first portion 2 can thus be released from the
second portion 3 only by means of great force. In particular, during such a release operation, at
least one portion is in most cases damaged or destroyed.

In the state A, the second portion 3 may be retained by means of retention elements 12 of the
first portion 2. For example, the second portion 3 may snap-fit into these retention elements 12.

The extensions 9 of the first portion 2 may be formed, for example, by flaps 13 which have been

bent over.
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In this example, the first portion 2, which forms the contact member 4 for connection to a mating
connector comprises a lower portion 14 to which an additional spring 15 is fitted for mechanical
stabilisation. This spring 15 further has a locking pawl 15 which can engage in a counter-
contact.

Figure 2a is a schematic cross-sectional view of a pressure-shaped connection, as shown, for

example, in Figure 1.

A flap 13 of the first portion 2 has been bent upwards and guided through an opening 10 of the
second portion 3. It forms an extension which is not yet pressure-shaped 9a. In another step,
the extension 9 has been shaped by means of pressure shaping to form a pressure-shaped
extension 11 and now forms the pressure-shaped connection element 17. This pressure-
shaped extension 11 has in this view a mushroom-like cross-section. The originally flat metal
sheet of the extension which has not yet been shaped 9a has its shape permanently changed
and is now substantially thicker.

The extent in the direction of the plane of the two portions and transversely relative to the direc-
tion of the extension may be only small. For instance, this pressure-shaped connection element
17 may be rather point-like or button-like. However, the connection element, and consequently
the connection, may also have a greater extent, for example, it may be linear, circular or po-

lygonal.

The pressure-shaped connection element 17 produced in the form of a pressure-shaped exten-
sion 11 constitutes a secure connection between the first portion 2 and the second portion 3.
Owing to the intimate connection of the first portion 2 to the second portion 3, the electrical re-
sistance between both is low and the mechanical stability high.

The material of the first portion 2 may be selected in such a manner that it readily becomes de-
formed. Other aspects, such as, for example, rigidity, toughness, conductivity or chemical stabil-
ity, may also be significant in the selection of the material.

The illustrated mushroom-like cross-section of the pressure-shaped extension 11 constitutes a
simple possibility for uniform distribution of the pressure which occurs between the second por-
tion 3 and the pressure-shaped extension 11. Nonetheless, other shapes of the cross-section,
for example, a hammer-head-like or T-shaped configuration, may be selected since these may
enable, for example, a better support face or a smaller structural height.
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Figure 2b is a schematic cross-section of a second possibility for configuring at least one pres-
sure-shaped connection element 17 for connecting a first portion 2 and a second portion 3.

The pressure-shaped connection element 17 was produced in this instance by means of clinch-
ing, also known as pressure joining. The second portion 3 is connected to the first portion 2 in
the manner of a push-button. Owing to the specific configuration of the connection cross-
section, it is consequently made more difficult for the second portion 3 to slide out of the first
portion 2.

The pressure-shaped connection element 17 may be produced by means of pressure-shaping
the first portion 2 and lead to a first pressure-shaped connection element 17a. Accordingly, the
second portion 3 may also be pressure-shaped, which leads to a second pressure-shaped con-
nection element 17b. In particular, both portions may also be pressure-shaped at the same time
and/or together.

The deformation may be carried out, for example, by means of an upper die and a bottom die.
Owing to the expansion of the two portions, the portions may be thinner at the connection loca-
tion than at other locations.

The spatial shape of the connection which is produced may be, for example, circular or rectan-
gular when viewed from above or may also have any other shape.

Figure 3 is a schematic, perspective view of the second portion 3 which is illustrated in Figure 1
and which constitutes the crimped wire portion 5 with the crimped insulation portion 6 and
crimped core portion 7. In particular, it is possible to see clearly here the openings 10 of the
second portion 3 through which the extensions 9 of the first portion are guided. There is further
illustrated an advantageous embodiment of the end 19 which faces the first portion 2 and which
is connected thereto in the finished component. The configuration of the end 19 shown here is
adapted to the inner contour of the first portion 2.

For further mechanical stabilisation, additional elements, such as, for example, beads, may also
be provided on one of the portions.
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Figure 4 is a schematic perspective view of the lower portion 14 of the first portion 2 illustrated
in Figure 1. The first portion 2 illustrated here is punched from sheet metal and bent. In particu-
lar, the flaps 13 which act as extensions 9 are produced by means of bending.
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CLAIMS

1. Crimped contact element (1) comprising a crimped wire portion (34) for securing a wire or a
cable and a contact member (3) for connection to a mating connector, the crimped contact ele-
ment (1) being produced from at least two portions, characterised in that the at least two por-
tions are joined together by means of at least one pressure-shaped connection element (17).

2. Crimped contact element (1) according to claim 1, characterised in that the crimped wire por-
tion (3) comprises a crimped insulation portion (6) for being crimped with respect to an insula-
tion of a cable and a crimped core portion (7) for being crimped with respect to a metal core of
the cable.

3. Crimped contact element (1) according to claim 1 or claim 2, characterised in that one portion
(3) has at least one pressure-shaped extension (11) which protrudes through an opening (10) of
the other portion (2).

4. Crimped contact element (1) according to either claim 1 or claim 2, characterised in that the
at least one pressure-shaped connection element (17) is produced by means of clinching.

5. Crimped contact element (1) according to any one of claims 1 to 4, characterised in that at
least two portions are additionally welded to each other.

6. Crimped contact element (1) according to any one of claims 1 to 5, characterised in that at
least two portions comprise different materials.

7. Method for producing a crimped contact element (1) from at least two portions, characterised
in that at least one of the two portions is pressure-shaped and the at least one portion is con-
nected to at least another of the two portions during the pressure-shaping operation.

8. Device for producing a crimped contact element (1) from at least two portions, characterised
in that the device comprises a pressure-shaping connection unit for producing a pressure-
shaped connection element which connects at least two portions of the crimped contact ele-

ment.
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