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(54) Electrical component and process for the manufacture thereof

(57) The invention relates to an electrical compo-
nent having a functional unit (2) which is secured to a
header (1) and which generates or is sensitive to sound,
and having terminal elements (3) which are mechanical-
ly secured to the header (1) and electrically and acous-
tically coupled to the functional unit (2) and which project
through holes in the header (1) onto the side of the head-

er (1) remote from the functional unit (2) and which have
a modulus of elasticity of EA > 50 MPa, in which the ter-
minal elements are partially encased in a viskoelastic
material (4) having a modulus of elasticity of Ew < 10
MPa. By encasing the terminal elements (3) in a viskoe-
lastic material (4), effective sound-damping can be pro-
duced. Furthermore, the invention relates to a process
for manufacturing the component.
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Description

[0001] The invention relates to an electrical compo-
nent having a functional unit which is secured to a head-
er and which generates or is sensitive to sound, and
having terminal elements which are electrically and
acoustically coupled to the functional unit and which
project through holes in the header onto the side of the
header remote from the functional unit, whereby the
functional unit is acoustically isolated.
[0002] Electrical components of the type mentioned
at the outset, which form a relay and in which the sound-
generating functional unit is the electromagnetic drive
of the relay, are known. Electrical components of this
type are used for example in cars. The switching noise
of electrical components of this type is in many cases
so loud that it can even be heard in the passenger com-
partment of the car. To increase driving comfort in the
car, it is consequently necessary to dampen the switch-
ing noise of the relay.
[0003] A sound-dampened relay in which the terminal
elements are connected to the electromagnetic drive by
way of lines which have a pronounced vibration-damp-
ing effect is known. A relay of this type has the disad-
vantage, however, that the lines having a pronounced
vibration-damping effect, which are usually made from
stranded conductors or sheet-metal strips punched in a
meandering shape, have an ohmic resistance which
cannot be disregarded. This means that the load circuit
resistance of the relay increases to a value which in
some cases is no longer acceptable.
[0004] Furthermore, sound-dampened relays in
which dampen elements are arranged in the holes in a
header or between the header and the terminal ele-
ments, are known. These sound-dampened relays have
the disadvantage that because of the sound-damping
transition between the terminal element and the header,
the terminal elements have only a low level of mechan-
ical strength in the header. Thus, sound-dampened re-
lays of this type cannot be used for plug relays, that is
to say relays which are plugged into a socket together
with other electronic components.
[0005] It is therefore the object of the present inven-
tion to provide an electrical component which is sound-
dampened, in which there is no occurrence of increased
electrical resistance in the load circuit and in which the
terminal elements have sufficient mechanical strength
for the electrical component to be used in plug sockets.
[0006] This object is achieved in accordance with the
invention by an electrical component according to Claim
1. Advantageous embodiments of the invention and
processes for manufacturing the invention can be found
in the additional claims.
[0007] The invention specifies an electrical compo-
nent on a functional unit which is secured to a header
and which generates or is sensitive to sound. Mechan-
ically secured to the header are terminal elements which
are electrically and acoustically coupled to the functional

unit. The terminal elements project through holes in the
header onto the side of the header remote from the func-
tional unit. The terminal elements have a modulus of
elasticity of EA > 50 megapascals, and are partially en-
cased in a viskoelastic material having a modulus of
elasticity of EW < 10 megapascals. A viskoelastic mate-
rial should be understood to mean a material which can
be plastically deformed and is elastic enough to return
to its original shape again slowly after the deformation.
The material is plasto-elastic.
[0008] As a result of the encasing of the terminal ele-
ments, in accordance with the invention, in a viskoelas-
tic material, effective dampening of the sound transmit-
ted by or to the functional unit by way of the terminal
elements is achieved. The solution according to the in-
vention makes use of the effect that when sound is
transmitted between two different materials shear stress
losses of the vibrational energy occur. These losses are
larger the greater the difference in the moduli of elastic-
ity of the materials concerned.
[0009] Particularly advantageously, the terminal ele-
ments are made from a copper alloy or a similar mate-
rial. These materials have a modulus of elasticity which
is greater than 100 megapascals. For the viskoelastic
material, a casting compound of one-component or two-
component synthetic material is possible. A viskoelastic
material of this type typically has a modulus of elasticity
which is smaller than one megapascal. Furthermore,
and also according to the invention, a viskoelastic ma-
terial which is a thermoplastic is possible. Furthermore,
a component in which a viskoelastic thermoplastic is
partially moulded around the terminal elements is par-
ticularly advantageous. This means that the compo-
nents are particularly easy and inexpensive to make.
[0010] Moreover, a component in which the terminal
elements are arranged in troughs formed by the header,
with part sections provided for the encasing, is particu-
larly advantageous. In this case, the volume contained
between an inner wall of the trough and the correspond-
ing terminal element is at least partially filled with viskoe-
lastic material. As a result of constructing the header in
the form of one or more troughs, in accordance with the
invention, the component is easy to manufacture with
the aid of liquid viskoelastic material, which is poured
into the trough and then cured. In particular, the viskoe-
lastic material is then only located at the points provided
for the encasing.
[0011] As the functional unit, for example the magnet
system of an electromagnetic relay is possible. The re-
duced switching noise of an electromagnetic relay of this
type is particularly critical when it is used in motor vehi-
cles, where the invention is used particularly advanta-
geously.
[0012] Furthermore, the invention discloses a proc-
ess for manufacturing a component in which a viskoe-
lastic thermoplastic is moulded partially around the ter-
minal elements.
[0013] As a result of moulding a viskoelastic thermo-
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plastic around the terminal elements, in accordance with
the invention, the component is particularly easy and in-
expensive to make.
[0014] Furthermore, the invention discloses a proc-
ess for manufacturing a component, where a viskoelas-
tic material in the liquid state is poured into a trough con-
taining a terminal element and then cured.
[0015] As a result of manufacturing the component
with the aid of a viskoelastic material poured into a
trough in the liquid state, in accordance with the inven-
tion, the component is particularly easy and inexpensive
to make.
[0016] Moreover, the invention discloses a process
for manufacturing a component, having the following
steps:

a) introducing a viskoelastic material in the solid
state into a trough containing a terminal element,
b) heating the viskoelastic material until it liquefies,
and
c) cooling the viskoelastic material until it solidifies.

[0017] As a result of manufacturing the component
with the aid of a viskoelastic material which is introduced
into a trough in the solid state, in accordance with the
invention, soiling of the regions adjacent to the trough
is largely avoided, since it is much easier to apply the
viskoelastic material with precise positioning in the solid
state than in the liquid state.
[0018] The invention will be explained in more detail
below with reference to example embodiments and the
associated figures:

Figure 1 shows an electrical component according
to the invention, in diagrammatic cross-section; and
Figure 2 shows the header, forming a trough, of an
electrical component with a terminal element ar-
ranged therein, in diagrammatic cross-section.

[0019] Figure 1 shows an electrical component hav-
ing a header 1 and a functional unit 2. The header 1 may
be for example of synthetic material. The functional unit
2 may be for example the electromagnetic drive system
of a relay. Through a hole in the header 1 there projects
a terminal element 3 which is secured to the header 1
for example by adhesion. A section of the terminal ele-
ment 3 is encased in a viskoelastic material 4. The func-
tional unit 2 is electrically and acoustically coupled to
the terminal element 3 by means of a coupling element
5.
[0020] Figure 2 shows a header 1 which is construct-
ed to form a trough 7. A section 6 of the terminal element
3 is located in the trough 7 and projects through the
header 1 onto the side of the header 1 opposite the
trough 7. The functional unit (not illustrated in Figure 2)
is located on the same side of the header 1 as the trough
7. Viskoelastic material 4 may be put into the trough 7,
for example in liquid form, and subsequently cured.

[0021] The invention is not restricted to the embodi-
ments shown by way of example, but is defined in its
most general form in Claim 1.

Claims

1. An electrical component comprising a functional
unit (2) which is secured to a header (1) and having
terminal elements (3) which are mechanically se-
cured to the header (1) and electrically and acous-
tically coupled to the functional unit (2) and which
project through holes in the header (1) onto the side
of the header (1) remote from the functional unit (2)
and which have a modulus of elasticity of EA > 50
MPa, in which the terminal elements are partially
encased in a viskoelastic material (4) having a mod-
ulus of elasticity of EW < 10 MPa.

2. An electrical component according to Claim 1, in
which EA > 100 MPa and EW < 1 MPa.

3. An electrical component according to Claim 1 or 2,
in which the viskoelastic material (4) is a casting
compound of one-component or two-component
synthetic material.

4. An electrical component according to Claim 1 or 2,
in which the viskoelastic material (4) is a thermo-
plastic.

5. An electrical component according to Claim 4, in
which a viskoelastic thermoplastic (4) is partially
moulded around the terminal elements (3).

6. An electrical component according to Claim 1 to 4,
in which the terminal elements (3) are arranged in
troughs (7) formed by the header (1), with part sec-
tions (6), and in which the volume contained be-
tween an inner wall of the trough and the corre-
sponding terminal element (3) is at least partially
filled with viskoelastic material (4).

7. An electrical component according to Claim 1 to 6,
in which the functional unit (2) is the magnet system
of an electromagnetic relay.

8. A process for manufacturing a component accord-
ing to Claim 5, in which a viskoelastic thermoplastic
(4) is moulded partially around the terminal ele-
ments (3).

9. A process for manufacturing a component accord-
ing to Claim 6, whereby a viskoelastic material (4)
in the liquid state is poured into a trough (7) con-
taining a terminal element (3) and then cured.

10. A process for manufacturing a component accord-
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ing to Claim 6, comprising the following steps:

a) introducing a viskoelastic material (4) in the
solid state into a trough (7) containing a termi-
nal element (3),
b) heating the viskoelastic material (4) until it
liquefies, and
c) cooling the viskoelastic material (4) until it so-
lidifies.
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