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is slit in the longitudinal direction, in which the sleeve edges (10) formed along a slit (6) are bent inwards and protrude into the
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Abstract:

An integral stamped-rolled electrical contact element (3) comprising a terminal portion (4) and an
adjoining soldered portion (5) for electrically contacting a contact face by means of a soldered
connection, the soldered portion (5) having the form of a sleeve which is slit in the longitudinal
direction, in which the sleeve edges (10) formed along a slit (6) are bent inwards and protrude into
the interior (11) of the sleeve-like soldered portion (5). The electrical contact element makes it
possible to implement an economical contact which allows good stability in the assembly whilst
requiring a small amount of space on the circuit board. Optionally, the solder inside can rise to an
intended height in order to further increase the strength of the soldered connection.
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Electrical Contact Element

Description

[0001] The present invention relates to an integral, stamped-rolled electrical contact
element comprising a terminal portion and an adjoining soldered portion for
electrically contacting a contact face.

[0002] Such contact elements are used for electrically contacting a contact face on
a printed circuit board, preferably by means of a soldered connection, and are
typically inserted in the longitudinal direction into a contact carrier. Depending on
the embodiment, the rear terminal portion serves to either directly connect an
electrical conductor to the contact element or to establish the contact by means of
a contact pin which can be inserted into the contact element in the longitudinal
direction and is connected to an electrical conductor.

[0003]In principle, given products that are used for the surface mounting of printed
circuit boards for SMD population are preferably produced as a turned part or as a
stamped-rolled part. For reasons of space in the pin arrangement of the plug-in
region, only a wall thickness or sheet metal thickness of 0.2 to 0.25 mm is possible
so that the fixing normally takes place via an interference fit between contact and a
contact carrier / insulating body. This allows necessary accuracies to be realized
for all surfaces to be soldered, in particular given SMD products. Beyond the
positional accuracy of the surfaces to be soldered, there are rules regarding the
design of the geometries with respect to the face to be soldered. Particularly when
a sufficient mechanical stability must be ensured due to the geometric boundary
conditions for high-density, cylindrically arranged contact systems having a small
space requirement, the known terminals are less suitable.

[0004] Thus, for example, the L-shaped wall terminal is only suitable to a limited
extent since a de-concentration of the contacts in the direction of the printed circuit
board has a high space requirement. In addition, this terminal is slightly elastic due
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to the typically used thin plates in the soldering region (generally the region in which
a soldering takes place) so that the surface cannot be used simultaneously for
mounting the contact in the contact body. For this purpose, a plane to which the
mounting force may be applied must additionally be provided at the contact. This
leads to inaccuracies in the manufacturing process since the tolerances from force
application plane to solder face must additionally be taken into account.

[0005] Furthermore, so-called ] -terminals are known in which the sheet metal is bent
in the soldering region in order to in this way achieve more solder area given thin
sheet metal thicknesses. In comparison to the above-described L-terminals, these
terminals have a smaller space requirement and increased rigidity, provided that the
work is performed with doubled sheet metal thickness in order to stabilize the
soldering region. However, the production of such a terminal is more expensive
since the sheet metal strip for the production of the contact must have greater
dimensions corresponding to the material bent by 180°.

[0006] Given another type of terminals with solder joints, correspond to turned contacts.
Here, a solid rear region is provided for soldering, which enables both sufficient solder
area and stability for the assembly process. The front region is sleeve-like for the
insertion of a contact pin. Via this coaxial construction, this terminal has the smallest
space requirement. A realization via a stamped-rolled contact must be placed on a
stepped plate due to the necessarily thin sheet metal strip given a pin arrangement of
0.2 to 0.25 mm. So that sufficient stability for the assembly process and sufficient area
for soldering are available, a thicker plate is used in the basic state but must then be
reduced in a complicated manner to the required thin sheet metal thickness for the front
region. This makes production more expensive and increases the weight of the contact.

[0007] The present invention is therefore based on the object of proposing an
integral, stamped-rolled contact part which, given a small space requirement on the
printed circuit board, enables good stability during assembly, is optimally
solderable, and is inexpensive to realize.
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[0008] This object is achieved according to the invention by an electrical contact
element having the features of Claim 1. Further advantageous embodiments are to
be learned from the dependent claims.

[0009] According to the invention, the contact element has a soldered portion which
has the shape of a slit sleeve and is designed as such. This rolled sleeve has a slit
which results from the production and is as narrow as possible for reasons of
stability, in extreme cases approximates zero because the sleeve edges abut
against one another. Depending on the embodiment, the interior space of the
soldered portion is continuously hollow, interrupted, or at least partially filled in the
longitudinal direction. The embodiment is oriented toward the required stability of
the soldered portion and the available solder quantity on the solder pad of the
printed circuit board, to which the soldered portion is soldered. Due to capillary
forces, the solder rises in the interior space and thus serves to increase stability in
addition to a solder fillet that forms on the printed circuit board on the outer
circumference of the soldered portion. If insufficient solder quantity is present on
the solder pad or if the additional stability is not necessary, a solder resist is
required. The soldered portion may thus be continuous over the entire length, have
an interior space to be filled with solder only over a certain distance, or have no
interior space at all. A contact element designed in such a way thus has a
significantly lower weight than a turned contact element, wherein the stability may
be or is increased not only by further measures in the soldering region but also by
the in-flowing solder. The invention is suitable for both SMD and THR/THT. In this
respect, given SMD, the contact ends above a printed circuit board and given
THR/THT, the contact does not end above a printed circuit board but rather dips
through bore holes into the printed circuit board or through the printed circuit board.

[0010] The soldered portion expediently has, at least partially in the interior space,
a surface taking up solder and beginning at the free end on the inner surface. Said
surface is produced galvanically and brings about good wetting capability of the
inner surface by inflowing solder. Depending on the purpose, the electroplating
may also take place after the rolling.
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[0011] According to one embodiment of the invention, a solder barrier is arranged in
the interior space against solder rising from the free end into the interior space.
Depending on the embodiment of the soldered portion, this may be designed
differently. In one embodiment of the invention, in which the soldered portion is in
principle continuously tubular in design, i.e., the sleeve edges are arranged completely
or also somewhat at a distance from one another but still impart a tubular impression,
the solder barrier is a curved flap which is punched out of the circumferential surface
of the contact portion, is located in the interior space, and seals the latter against
further rising solder. This flap preferably has an omega-like shape so that the circular
diameter of the interior space is also sealed as tightly as possible and the rising solder
cannot pass the solder barrier. This solder barrier is punched out of the blank and bent
after the rolling. It may be arranged at any point in the length of the soldered portion.

[0012] According to another preferred embodiment of the invention, the sleeve edges
formed along the slit are bent inward and protrude into the interior space of the
sleeve or the sleeve-shaped soldered portion. In cross-section, the contact element
thus has a contour which is known from crimping contacts with wires. The cross-
sectional contour may be designed such that the slit is completely closed in the
longitudinal direction and thus no distance is present between the bent sleeve
edges, or that the slit is provided with a distance ensuring sufficient stability and is
thus only slightly open. Furthermore, the cross-sectional contour may be completely
or only partially closed so that either no interior space or an interior space extending
in the longitudinal direction of the soldered portion is present. Due to the complete
closure, a cross-sectional contour is achieved which corresponds to a turned contact
and thus has the advantages in stability and small space requirement, but without
the cost of a deposited contact, the higher weight, or a higher material requirement in
the sheet metal strip as in the known solder terminals mentioned above.

[0013] Given a completely closed cross-sectional contour, solder is prevented from
penetrating into the free end, which is placed from above onto a solder face given SMD,
or into the soldered portion given a soldered portion penetrating the printed circuit



CA 03167412 2022-8-9

board (THR/THT), and soldering thus only takes place on the outside of the soldered
portion.

[0014] Given an only partially closed cross-sectional contour, referred to below as an
open cross-sectional contour, solder is not only located in the outer region of the
soldered portion, where it forms a solder fillet, but also partially draws up on the
inside of the soldered portion. The thereby increased wetting surface for the solder
ensures a greater strength of the soldering zone between contact element or
soldered portion and solder pad. Due to this higher specific stability in the soldering
region, depending on the nature of the printed circuit board, a smaller area for the
solder pad is required in order to achieve a strength of the connection of contact
element to printed circuit board that is comparable to the prior art. This enables
simpler and more compact printed circuit board designs to have smaller stencil
openings or, given use of larger stencil openings, enables a greater force
transmission and thus greater robustness of the soldered connection.

[0015] The production of such a contact element advantageously takes place in
such a way that the bending of the sleeve edges into the interior space takes place
after the electroplating of the contact element.

[0016] According to a further embodiment of the contact element, the length of the
bent sleeve edges protruding into the interior space is 70 to 90% of the inner diameter
of the sleeve-shaped soldered portion given an open cross-sectional contour. In that
the sleeve edges running substantially in parallel protrude far into the interior space of
the sleeve-shaped soldered portion, the rigidity is increased. Depending on the degree
of protrusion, the cross-section for the quantity of the rising solder is influenced.

[0017] According to a further embodiment, the cross-sectional contour is completely
closed. As stated above, this has the effect that no solder rises on the inside of the
soldered portion.
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[0018] According to a particularly preferred embodiment, the cross-sectional contour of
the sleeve-shaped soldered portion at the free end of said soldered portion is not
completely closed in a front region and is completely closed in an adjoining rear
region. In this way, a solder barrier that can be adjusted as desired in its height is also
provided in this embodiment. This embodiment has the advantage that the solder fillet
is formed on the outside in the front region of the soldered portion and the solder
draws upward on the inside along the sleeve edge of the front region, and an
additional stability with respect to the outer soldered connection is thereby produced
on the inside of the soldered portion. This can be adjusted depending on the use case.

[0019] The features and feature combinations mentioned above in the description, and
the features and feature combinations mentioned below in the description of the
figures and/or shown in the figures alone can be used not only in the respectively
specified combination but also in other combinations or alone. All features and/or
advantages emerging from the claims, the description, or the drawing may be
essential to the invention both individually and in a wide variety of combinations. In the
figures, identical or similar components are denoted by identical or similar reference
signs. The invention is presented below using an exemplary embodiment. Shown are:

[0020] Figure 1 a contact with a stamped-rolled contact on a sheet metal strip;

[0021] Figure 2 an enlarged representation of a sleeve-shaped contact element
with a soldered portion having sleeve edges bent into an interior space;

[0022] Figure 3 various soldered portions of contact elements according to Figure 2
in a perspective view and a sectional view given SMD, with a contact element
completely closed in its cross-sectional contour (Figure 3A), with a contact element
closed from a defined height in its cross-sectional contour (Figure 3B), and with a
contact element completely open in its cross-sectional contour (Figure 3C); and

[0023] Figure 4 soldered portions of contact elements with a soldered portion in
which the cross-sectional contour is circular in a perspective view and a sectional
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view given SMD, with a solder barrier at the free end (Figure 4A) and a solder
barrier arranged remotely from the free end (Figure 4B).

[0024] A contact 1 in Figure 1 shows a sheet metal strip 2 on which is fastened a
stamped-rolled contact element 3. According to Figure 2, the contact element 3 has
a connection region 4 and a soldered portion 5. In this case, the connection

region 4 serves for insertion of a contact pin (not shown). The soldered portion 5 is
sleeve-shaped and has a slit 6, which adjoins the connection region 4 and, given
SMD, runs in the longitudinal direction up to the free end or contact region 7 with
respect to a printed circuit board (not shown), bent edges 10 of the sleeve-shaped
soldered portion 5 abutting against one another at said slit. The edges 10 of the
sleeve-shaped soldered portion 5 are bent inward and compressed more or |less
strongly. In this representation, the edges 10 of the sleeve-shaped soldered
portion 5 are compressed only to such an extent that solder 12" may rise from the
free end 7 into the entire soldered portion 5, as shown in Figure 3C.

[0025] Figure 3A shows the soldered portion 5, in which the edges 10 are completely
compressed so that, as is apparent from the cross-sectional representation, only one
solder fillet with solder 12 may be formed by the solder pad (not shown) located on
the printed circuit board. In this embodiment, the soldered portion 5 has a closed
cross-sectional contour. In Figure B, the soldered portion 5 is subdivided into a front
region 8 and a rear region 9. In the front region 8, the bent sleeve edges 10 are not
completely closed (open cross-sectional contour), i.e., there is an interior space 11 in
which the solder 12’ can rise in the soldered portion 5 up to the rear region 9 with a
closed cross-sectional contour. In this embodiment, in addition to the solder fillet with
solder 12, the stability of the entire connection is reinforced by the solder 12’ rising in
the interior space 11. The length of the front region 8 and the rear region 9 may be
variably adjusted. Finally, Figure 3¢ shows a variant in which the entire soldered
portion 5 is not closed (open cross-sectional contour) so that the solder 12 may rise
in the interior space 11 until no further solder 12’ is available. In this embodiment, the
stability with respect to the embodiment of Figure 3B is even further increased by

additional solder 12" with respect to the solder fillet with solder 12.



[0026] Shown in Figure 4 is the embodiment with a circular tubular soldered

portion 5, wherein identical reference signs denote the same components known
from preceding figures. In Figure 4A, a solder barrier 13 is formed at the free end 7,
is folded over at the face end of the soldered portion 5, seals the interior

space 11 (not visible in this representation), and prevents the penetration of solder,
which is located only as a solder fillet on the circumference of the soldered portion 5.
Figure 4B shows a solder barrier 13 remote from the free end 7, wherein the
distance from the free end 7 can be adjusted as desired.

[0027] List of reference signs:

Contact

Sheet metal strip

Contact element

Terminal portion

Soldered portion

Slit

Free end / contact region with respect to printed circuit board

Front region

O 00 N OO U kW N

Rear region

—
o

Sleeve edge

—
=

Interior space
12,12 Solder
13 Solder barrier
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Claims

Integral stamped-rolled electrical contact element (3) having a terminal
portion (4) and an adjoining soldered portion (5) for electrically contacting a
contact face by means of a soldered connection, characterized in that the
soldered portion (5) has the shape of a sleeve slit in the longitudinal
direction, wherein the interior space (11) of the soldered portion (5) is,
depending on the embodiment, continuously hollow, interrupted, or at least
partially filled in the longitudinal direction.

Contact element (3) according to Claim 1, characterized in that the
soldered portion (5) has, at least partially in the interior space (11), a surface
that takes up solder and begins at the contact region (7),

Contact element (3) according to Claim 1 or 2, characterized in that, in the
interior space (11), a solder barrier (13) is arranged against solder rising in
the interior space (10) from the contact region (7).

Contact element (3) according to Claim 3, characterized in that the solder
barrier (13) is a bent, preferably omega-like, flap which is punched out of the
circumferential surface of the contact portion (5), which flap, located in the
interior space (11), seals the latter against further-rising solder.

Contact element (3) according to any one of Claims 1 to 3, characterized in
that the sleeve edges (10) formed along a slit (6) are bent inward and protrude
into the interior space (11) of the sleeve-shaped soldered portion (5).

Contact element according to Claim 5, characterized in that the length of
the bent sleeve edges (10) protruding into the interior space (11) is 70 to
90% of the inner diameter of the sleeve-shaped soldered portion (5).
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Contact element according to Claim 5 or Claim 6, characterized in that the
sleeve-shaped soldered portion (5) has a cross-sectional contour which is
completely closed.

Contact element according to any one of the preceding Claims 5to 7,
characterized in that the sleeve-shaped soldered portion (5) has, at the free
end of the soldered portion (5), a cross-sectional contour which is not completely
closed in a front region (8) and completely closed in an adjoining rear region (9).
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