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(54) ELECTRIC CONNECTION

(57) The invention relates to an electrical connection
comprising an electrical conductor (30), an insulating lay-
er (40), and a bushing (50), wherein the electrical con-
ductor (30) is passed through the bushing (50), wherein
the insulating layer (40) electrically insulates the electri-
cal conductor (30) from the bushing (50), wherein the
electrical conductor (30), the insulating layer (40) and the
bushing (50) are pressed together to hold the electrical
conductor (30) axially immovable and non-rotatable in
the bushing (50), and wherein the electrical conductor
(30) protrudes from the bushing (50) at at least one of its
longitudinal ends. For a reliable electrical connection it
is suggested that the electrical conductor (30) projects
out of the bushing (50) at one longitudinal end and forms
a contact connection (33) there with an integrally formed
thread (33.1), in that a distance section (34) of the elec-
trical conductor (30) is provided in the region between
the thread (33.1) and the bushing (50), in that the distance
section (34) has a flange (36) which is integrally formed
in one piece, has a cross section which is enlarged in
comparison with the cross section of the distance section
(34) and has, towards the thread (33.1), a supporting
surface (37) for the abutment and the electrical contact-
ing of a cable connection piece (60).
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Description

[0001] The present invention refers to an electrical con-
nection comprising an electrical conductor, an insulating
layer, and a bushing, wherein the electrical conductor is
passed through the bushing, wherein the insulating layer
electrically insulates the electrical conductor from the
bushing, wherein the electrical conductor, the insulating
layer and the bushing are pressed together to hold the
electrical conductor axially immovable and non-rotatable
in the bushing, and wherein the electrical conductor pro-
trudes from the bushing at at least one of its longitudinal
ends.
[0002] Such an electrical connection is known from
WO 2021/144055. This known electrical connection is
used to electrify a catalytic converter of an internal com-
bustion engine. The catalytic converter has a housing
with an opening. The electrical connection with its bush-
ing is inserted into this opening. To fix the bushing, a
welded joint is provided which holds the bushing in the
opening. The insulated conductor in the bushing can be
connected to an electric power source from the outside
of the catalytic converter. The part of the conductor held
inside the catalytic converter serves to contact an elec-
trical component in the catalytic converter, in particular
a heating device. This heating device can be used to
preheat the catalytic converter.
[0003] During operation, high temperatures occur in
the area of the catalytic converter. In addition, strong vi-
brations act on the electrical connection. Finally, it is also
necessary for the electrical connection to absorb high
forces, especially torsional forces and tensile forces. In
order to ensure a permanently safe operation, the elec-
trical connection must therefore be reliably connected.
[0004] It is the object of the invention to provide an
electrical connection of the type mentioned above, which
guarantees reliable operation even at strongly fluctuating
operating temperatures and high mechanical alternating
forces.
[0005] This object is solved by an electrical connection
wherein the electrical conductor projects out of the bush-
ing at one longitudinal end and forms a contact connec-
tion there with an integrally formed thread, in that a dis-
tancing section of the electrical conductor is provided in
the region between the thread and the bushing, in that
the distancing section has a flange which is integrally
formed in one piece, has a cross section which is en-
larged in comparison with the cross section of the dis-
tancing section and provides, towards the thread, a sup-
porting surface for the abutment and the electrical con-
tacting of a cable connection piece.
[0006] With such an arrangement, the cable connec-
tion piece can be contacted safely and reliably on the
electrical conductor. For this purpose, the cable connec-
tion piece is placed on the support surface of the flange
so that it can make electrical contact with the electric
conductor here. A fastening part with a counter-thread
can be screwed onto the thread. If the thread of the elec-

trical conductor is an external thread, the fastening part
can be a nut that is screwed onto the thread. If the thread
of the electrical conductor is an internal thread, the fas-
tening part can be a screw that is screwed into the internal
thread with an external thread. The nut or the screw can
be reliably clamped against the integrally moulded
flange, with the cable connector clamped between the
nut/screw and the supporting surface of the flange. In
particular, a sufficiently high pretension can be applied
here without play, which also ensures that a minimum
pretensioning force is not fallen short of in case of chang-
ing temperatures during operation. The fact that the
flange is moulded onto the electrical conductor in one
piece makes cost-effective production possible. On the
other hand, this guarantees that particularly high preten-
sioning forces can be transmitted via the thread. Further-
more, the enlarged diameter of the flange provides a
large contact surface for introducing the current into the
electrical conductor.
[0007] Advantageously, the flange with the increased
diameter is formed directly onto the electrical conductor
by means of a forming process, for example by upsetting.
Due to the resulting material deformation processes, the
flange has a high toughness, which on the one hand sup-
ports the secure fixing of the cable connecting piece and
on the other hand is also suitable for safely transmitting
high forces acting on the electrical conductor.
[0008] It is in particular of advantage when the electric
conductor is formed as a cold roll formed form piece. This
results in a robust design and high tightening torques can
be transmitted whereby the flange provides a high stiff-
ness for a durable securement of the cable connecting
piece.
[0009] Furthermore, the invention offers the advantage
that the flange is positioned accurately on the electrical
conductor, so that a precisely fitting and reproducible po-
sitioning of the cable connecting piece is guaranteed.
[0010] According to a preferred embodiment of the in-
vention, it is suggested that the flange is formed onto the
distance section via a forming region, and in that the form-
ing region widens the cross-section of the distance sec-
tion, preferably continuously, towards the flange, at least
in a partial region. This achieves a stress-optimized tran-
sition of the flange to the distance section. Especially
when a continuous transition is provided, notch stresses
are reduced or prevented.
[0011] According to a further preferred embodiment of
the invention, it is suggested that the supporting surface
of the flange extends radially to the central longitudinal
axis of the thread. This measure provides a large-area
and secure contact for the cable connecting piece and
thus guarantees a reliable contact transition.
[0012] According to another preferred embodiment of
the invention, it is suggested that the distance section
has a circular cross-section, and in that the cross-section
of the forming region, when cut along the central longi-
tudinal axis of the thread, merges in a continuously dif-
ferentiable manner into the contour of the distance sec-
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tion, the forming region being rotationally symmetrical.
Such a configuration is easy to produce and has a low
parts cost. Furthermore, high mechanical loads, espe-
cially torsional stresses, can be reliably transferred with
such a design.
[0013] In case it is provided that at least one integrally
formed projection is provided on the flange in the region
of the supporting surface, which projection projects be-
yond the supporting surface, a reliable fastening of the
cable connecting piece can be achieved. The projections
can dig into the material of the cable connecting piece.
A positive connection is then created in the circumferen-
tial direction of the thread by means of the projections.
The cable connector, once fastened, can then no longer
twist or rotate. This prevents the screw connection from
loosening, especially when strong vibrations or temper-
ature fluctuations act. Accordingly the risk of overheating
can be securely be prevented.
[0014] A possible design of the electrical connection
can be such, that the at least one projection is rib-shaped
and preferably extends radially or in that the at least one
projection protrudes from the supporting surface as a
knob-shaped projection. The rib-shaped projections or
the knob-shaped projections can be easily formed on the
electrical conductor in a forming process.
[0015] According to a preferred embodiment of the in-
vention it is provided that the thread is designed as an
external thread, in that the external thread is passed
through a connection eyelet of the cable connection
piece, in that the cable connection piece bears with a
contact surface on the supporting surface, and in that the
contact surface is pressed onto the supporting surface
by means of a nut screwed onto the external thread. The
external thread can simply be formed onto the electrical
conductor in the forming process, which simplifies pro-
duction considerably. It is in particular of advantage when
the electric conductor with its external thread is formed
as a cold roll formed form piece. This results in a robust
design and high tightening torques can be transmitted.
Furthermore, the proposed electrical connection is easy
and reliable to assemble; in particular incorrect assembly
is almost impossible.
[0016] A particularly preferred variant of the invention
is such that the electrical conductor has a transitioning
section between the end of the thread and the flange, it
preferably being provided that the transitioning section
is continuously transferred into the supporting surface.
[0017] According to another preferred embodiment of
the invention it is suggested, that the connecting section
of the electrical conductor has an external circumferential
surface with at least one of an arithmetic average rough-
ness of at least Ra = 1 mm, protrusions and recesses on
at least part of the external circumferential surface of the
electrical conductor, which is covered by the insulating
layer and/or the bushing has an inner wall with at least
one of an arithmetic average roughness of at least Ra =
1 mm, protrusions and recesses on at least part of an
inner wall of the bushing, which covers the insulating lay-

er.
[0018] The electrical connector, the insulating layer
and the bushing can be pressed together e.g. to achieve
a mechanical cold transformation. Due to the mechanical
cold transformation the interconnection between the
bushing and the insulating layer and between the insu-
lating layer and the electric conductor is significantly in-
creased. The electrical connection can absorb much
higher force and torque values without damage. In par-
ticular, the mechanical interconnection between the elec-
tric conductor and the insulating layer and/or between
the insulating layer and the bushing does not loosen and
break up, even if high force and torque values are applied
to the electrical connection.
[0019] The bushing, the insulating layer and the elec-
trical conductor are preferably rotationally symmetric in
respect to the geometric central axis. In particular, in a
cross sectional view the bushing, the insulating layer and
the electrical conductor all have a circular or a circular
ring form.
[0020] The electrical conductor is dimensioned such
that it can withstand a minimum voltage of 52 V DC and
a current of up to 200 A. To this end, it is suggested that
the diameter of the conductor is between 5.0 mm and
8.0 mm, preferably between 6.0 mm and 7.5 mm. The
external diameter of the bushing of the electrical connec-
tion is dictated by the dimensions of a mounting flange
or opening, into which the bushing is fixed, and/or the
intended use of the electrical connection. In particular,
the bushing should neatly fit into the opening in the jacket
or casing. Typical examples for the external diameter of
the bushing are between 12.0 mm and 18.0 mm, prefer-
ably around 14.0 mm. In a cross section, the bushing
preferably has a thickness between the internal circum-
ferential surface and the external circumferential surface
of between 1.0 mm to 5.0 mm, preferably of about 2.0
mm. The thickness of the insulating layer depends of the
given diameters of the electrical conductor and of the
bushing, as well as of the electrical properties to be
achieved by the electrical connection. For example, the
insulating layer should achieve an insulation resistance
of more than 10 MΩ (preferably up to a couple of GΩ)
under ambient environmental conditions (e.g. tempera-
ture 22°C +/-2°C, pressure around 1,000 hPa and relative
humidity 35% - 70%) and at 500 V DC-voltage. In order
to achieve these insulating characteristics, depending on
the material used for the insulating layer, it has a thick-
ness of at least 1.2 mm, preferably around 1.6 mm.
[0021] According to a preferred embodiment of the
present invention, it is suggested that the electrical con-
ductor has an external circumferential surface with at
least one of an arithmetic average roughness of at least
Ra = 1 mm (or higher), protrusions and recesses on at
least part of an external circumferential surface of the
electrical conductor, which is covered by the insulating
layer. The roughness of the circumferential surface is
such that it provides protrusions (i.e. positive peaks)
and/or recesses (i.e. negative peaks or troughs) in an
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irregular distribution in respect to a mean surface exten-
sion. The desired roughness may be achieved during
manufacturing, e.g. during cold roll forming of the elec-
trical conductor.
[0022] During the pressing, e.g. the mechanical cold
transformation, pressure acts in a radial direction onto
the external circumferential surface of the bushing. The
bushing transfers at least part of the radial pressure onto
the insulating layer which is pressed onto the external
circumferential surface of the electrical conductor. Some
of the insulating material is pressed into the recesses
provided on the external circumferential surface of the
electrical conductor and/or the protrusions provided on
the external circumferential surface of the electrical con-
ductor are pressed into the insulating material. Thus, an
interlocking connection is established between the elec-
trical conductor and the insulating layer. This can further
increase the force and torque values which the electrical
connection can absorb without damage. In particular, the
mechanical interconnection between the electric conduc-
tor and the insulating layer does not loosen and break
up, even if high force and torque values are applied to
the electrical connection.
[0023] In order to facilitate the material of the insulating
layer entering and spreading in the grooves and/or the
protrusions entering into the material of the insulating
layer, it is suggested that the insulating layer is made of
a material having a lower hardness than the material of
which the electrical conductor is made. In particular, it is
preferred that the material of the insulating layer has a
hardness lower than 5.5 on the Mohs scale, preferably
a lower hardness than magnesium oxide (MgO). Prefer-
ably, the material of the insulating layer has a hardness
on the Mohs scale of approximately 1.5 to 4.0, in partic-
ular of 2.0 to 3.0. The material of the electrical conductor
has a larger hardness than the insulating material.
[0024] According to a preferred embodiment of the in-
vention, it is suggested that the bushing and/or the elec-
trical conductor is made of a stainless steel, in particular
of a nickel-chromium-iron alloy. In principle, the bushing
and/or the electrical conductor could be made of any suit-
able material provided that it has the necessary physical,
mechanical, electrical and thermal properties of the bush-
ing and/or the electrical conductor required for the elec-
trical connection.
[0025] According to another preferred embodiment of
the invention, it is suggested that the insulating layer is
made of a material comprising at least 50% of a phyllo-
silicate mineral. Preferably, the insulating material com-
prises more than 70%, in particular around 90% of a phyl-
losilicate mineral. The rest of the material may be a lam-
inate or bonding material. Preferably, the material of the
insulting layer is less hygroscopic than magnesium oxide
(MgO). In principle any material may be used for the in-
sulating layer provided that it has the necessary physical,
mechanical, electrical and thermal properties of the in-
sulating material required for the electrical connection.
In particular, the material should be elastic enough to

compensate for the thermal expansion of the different
materials used in the electrical connection due to the
large range of thermal variation during the intended use
of the electrical connection, without breaking or cracking.
Hence, a high degree and long lasting air tightness of
the electrical connection can be guaranteed.
[0026] Further features and advantages of the present
invention are described hereinafter with reference to the
accompanying drawings. It is noted that each of the fea-
tures shown in the drawings and described hereinafter
may be important for the present invention on its own,
even if not explicitly shown in the drawings or mentioned
in the description. Furthermore, a combination of any of
the features shown in the drawings and described here-
inafter may be important for the present invention, even
if that combination of features is not explicitly shown in
the drawings or mentioned in the description. The draw-
ings show:

Figure 1 is a schematic representation of a catalytic
converter with an electrical connection according to
the invention.

Figure 2 is an enlarged representation of the electri-
cal connection taken from Figure 1,

Figures 3a to 5b show various configurations of an
electrical conductor of the electrical connection,

Figure 6 a magnified representation of a detail of
Figure 2,

Figure 7 an exploded view of a part of the electrical
connection and

Figure 8 an enlarged view of the detail marked A in
Figure 7.

[0027] Figure 1 shows a schematic representation of
a catalytic converter 10 for an internal combustion engine
(not shown). The catalytic converter 10 has a casing 11.
A unit is held in the casing which has the catalytically
active surfaces. This unit is associated with an electrical
component 12 in the form of a heating device. The heat-
ing device 12 is shown schematically in Figure 1. In par-
ticular, it can be designed as a heating grid which can be
heated electrically.
[0028] The electrical component 12 is connected to the
casing 11 by means of an electrical connection line and,
via this casing 11, for example to the negative pole of a
voltage supply, in particular a battery.
[0029] Furthermore, the electrical component 12 is
connected to an electrical connection 20 via an electrical
conductor. Via the electrical connection 20, the electrical
component 12 can be connected to a voltage supply, for
example a battery, in particular to its positive pole.
[0030] As shown in Fig 2 the electrical connection 20
is inserted into a mounting flange or opening 13 of the
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casing 11, and the bushing 50 is fixed in the mounting
flange or opening 13, e.g. by welding to the casing 11.
Alternatively, the bushing 50 could also be fixed in the
mounting flange or opening 13 to the casing 11 in any
other way, e.g. by means of a threading or the like.
[0031] The electrical connection 20 is shown in more
detail in Figure 2. As this figure illustrates, the electrical
connection 20 comprises an electrical conductor 30
which is passed through a bushing 50.
[0032] The electrical conductor 30 is made of a metal
material, in particular stainless steel. The electrical con-
ductor 30 has a connection section 32 in the lead-through
region through the bushing 50. The electrical conductor
30 protrudes from the bushing 50 on one side by means
of an end region 31. The end region 31 projects into the
receiving space 14 of the housing 11.
[0033] Facing away from the end region 31, a contact
section 33 is formed on the connecting section 32. The
contact section 33 has a thread 33.1. The thread 33.1 is
in the form of an external thread.
[0034] The electrical conductor 30 has a distance sec-
tion 34 between the contact section 33 and the connect-
ing section 32. This distance section 34 merges into a
flange 36 via a forming area 35.
[0035] The distance section 34 can be circular in cross-
section in particular. However, another cross-sectional
shape is also conceivable.
[0036] As Figure 2 shows, the forming area 35 can
advantageously be designed in such a way that it tran-
sitions the outer contour of the distance section 34 into
the flange 36, in particular continuously and preferably
without continuity jumps. The forming area 35 can pref-
erably be designed as a rotationally symmetrical body.
As Figure 2 shows, the generating contour of this rota-
tional body can be an ellipse or a circle, so that in cross-
section through the central longitudinal axis of the elec-
trical conductor 30, an elliptical or circular outer contour
results at the forming area 35. This enables a stress-
optimized transition between the distance section 34 and
the flange 36.
[0037] The flange 36 can have a support surface 37 at
its side facing away from the end region 31 or at its end
facing away from the bushing 50. Preferably, the sup-
porting surface 37 is annular and, particularly preferably,
radially aligned with the central longitudinal axis of the
electrical conductor 30 and/or, in particular, radially
aligned with the central longitudinal axis of the thread
33.1.
[0038] As figures 3a to 5b illustrate, the supporting sur-
face 37 can be configured differently in different embod-
iments of the invention. Figures 3a and 3b show that the
supporting surface 37 can be equipped with at least one
projection 37.1. In particular, the projection 37.1 can pro-
trude over the supporting surface 37 as a rib-shaped pro-
jection 37.1 and, in particular, be integrally formed ther-
eon. Preferably, the rib-shaped projections 37.1 are ori-
ented in the radial direction.
[0039] Figures 4a and 4b illustrate that one or more

projections 37.1 in the form of knob-like projections may
be provided on the support surface 37.
[0040] Figures 5a and 5b illustrate that the support sur-
face 37 can also be designed without projections 37.1.
[0041] Figures 3a to 5b also illustrate that the thread
33.1 preferably does not directly connect to the support-
ing surface 37. Preferably, the thread 33.1 is indirectly
connected to the supporting surface 37 via a transition
section 33.2 in order to reduce possible notch stresses
and thus create a stress-optimized transition. It may be
the case that the transition section 33.2 has a cylindrical
region and/or a region which widens continuously or dis-
continuously in the direction of the supporting surface 37.
[0042] Figures 1 and 2 further illustrate that a cable
connecting piece 60 may be connected to the electrical
conductor 30. The cable connecting piece 60 comprises
a cable receptacle 61. In the cable receptacle 61, a cable
66 is fixed at the end and electrically contacted.
[0043] Preferably, the cable connection piece 60 has
a connection eyelet 62 indirectly or directly adjacent to
the cable receptacle 61. The connection eyelet 62 forms
a contact surface 63 and a connection surface 64 on
opposite sides. The contact surface 63 and preferably
also the connection surface 64 are designed and ar-
ranged to be able to establish an electrical connection
with an adjoining component.
[0044] As Figure 6 illustrates, the cable connector 60
has a hole 65 in the area of the connecting eylet. Hole
65 passes through the connecting surface 64 and
through contact surface 63, whereby it can be provided
that the connecting surface 64 and the contact surface
63 encircle the hole 65 completely and are advanta-
geously coplanar to each other.
[0045] Figure 2 shows that the cable connector 60 is
pushed with hole 65 of connecting eyelet onto the thread
33.1, whereby the hole is slightly larger than the outer
diameter of the thread. In the assembled state, the con-
tact surface 63 of the cable connecting piece 60 lies flat
against the supporting surface 37 of the flange 36.
[0046] A nut 38 is screwed onto the thread 33.1. The
nut 38 has a press piece 38.1 which has a lower clamping
surface 39. In the assembled state, the nut 38 sits with
its clamping surface 39 on the connecting surface 64.
[0047] With the nut 38 and the thread 33.1, onto which
the nut 38 is screwed, the connection eyelet 62 can be
pressed and electrically connected to the electrical con-
ductor 30. The nut 38 has a tool receptacle 38.2 adjacent
to the press piece 38.1. A suitable screwing tool can be
applied to this tool receptacle 38.2 and the nut 38 can be
turned with it. Preferably, the cross-section of the press-
ing piece 38.1 is enlarged compared to the cross-section
of the tool receptacle 38.2.
[0048] The electrical connection 20 has an insulating
layer 40 in the area between the electrical conductor 30
and the bushing 50.
[0049] The structure of the electrical connection 20 is
detailed in Figures 7 and 8.
[0050] As shown in these drawings the electrical con-
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nection 20 comprises the bushing 50 having a geometric
central axis. The bushing 50 has the form of a hollow
cylinder. Further, the connection 20 comprises an elec-
trical conductor 30 passing through said bushing 50
along the geometric central axis and an insulating layer
40 electrically insulating said bushing 50 from said con-
ductor 30.
[0051] The bushing 50, the insulating layer 40 and the
electrical conductor 30 are preferably rotationally sym-
metric in respect to the geometric central axis. In partic-
ular, in a cross sectional view the bushing 50, the insu-
lating layer 40 and the electrical conductor 30 all have a
circular or a circular ring form.
[0052] The bushing 50, the insulating layer 40 and the
electric conductor 30 are pressed together e.g. in order
to achieve a mechanical cold transformation. First, the
bushing 50, the insulating layer 40 and the electric con-
ductor 30 are arranged coaxially in respect to the geo-
metric central axis of the bushing 50 (see Figure 7). To
this end, before the mechanical cold transformation, an
internal diameter of an inner wall 51 of the bushing 50 is
slightly larger than an external diameter of the insulating
layer 40. For example, the internal diameter of the bush-
ing 50 may be larger by approximately 0.1 mm than the
external diameter of the insulating layer 40, in order to
be able to slip the bushing 50 over the insulating layer
40. Similarly, an external diameter of an external circum-
ferential surface 32.3 of the electrical conductor 30 is
slightly smaller than an internal diameter of the insulating
layer 40, e.g. smaller by approximately 0.1 mm.
[0053] After arranging the bushing 50, the insulating
layer 40 and the electric conductor 30 coaxially in respect
to the geometric central axis of the bushing 50, these
components are pressed together in order to achieve a
mechanical deformation e.g. a cold transformation.
[0054] The bushing 50, the insulating layer 40 and the
electric conductor 30 are preferably pressed together
during a rotary forging process thereby achieving the me-
chanical cold transformation. The pressure acts on the
outer wall 52 of the bushing 50 of the electrical connection
20.
[0055] It is suggested that the electrical conductor 30
has an external circumferential surface 32.3 with an arith-
metic average roughness of at least Ra = 1 mm (or higher)
and/or protrusions and/or recesses 32.1, 32.2, 32.4 on
at least part of the external circumferential surface 32.3
which is covered by the insulating layer 40 when assem-
bled. The roughness of the circumferential surface 32.3
is such that it provides protrusions (i.e. positive peaks)
32.4 and/or recesses (i.e. negative peaks or troughs)
32.1, 32.2.
[0056] During the mechanical cold transformation,
pressure acts in a radial direction onto the outer wall 52
of the bushing 50. The bushing 50 transfers at least part
of the radial pressure onto the insulating layer 40 which
is pressed onto the external circumferential surface 32.3
of the electrical conductor 30. Some of the insulating ma-
terial is pressed into the recesses 32.2 provided on the

electrical conductor 30 and/or the protrusions 32.1, 32.2
provided on the electrical conductor 30 are pressed into
the insulating material of this insulating layer 40. Thus,
an interlocking connection is established between the
electrical conductor 30 and the insulating layer 40. This
can further increase the force and torque values which
the electrical conductor 30 can absorb without damage.
In particular, the mechanical interconnection between
the electric conductor 30 and the insulating layer 40 does
not loosen and break up, even if high force and torque
values are applied to the electrical connection 20.
[0057] Further, it is suggested that the bushing 50 has
inner wall 50 with at least one of an arithmetic average
roughness of at least Ra = 1 mm (or higher), protrusions
and recesses 53 on at least part of the inner wall 52,
which covers the insulating layer 40 when assembled.
Hence, the bushing 50 may have the form of a hollow
cylinder and the inner wall 52 of the bushing 50, where
the insulating layer 40 is located, comprises the desired
roughness, protrusions and/or recesses 53.
[0058] During mechanical cold transformation pres-
sure acts in a radial direction onto the outer wall 52 of
the bushing 50. The inner wall 51 of the bushing 50 is
pressed in a radial direction onto the insulating layer 40.
Some of the insulating material of the insulating layer 40
is pressed into the recesses 53 and/or the protrusions
provided on the inner wall 51 are pressed into the insu-
lating material of the insulating layer 40. Thus, an inter-
locking connection is established between the bushing
50 and the insulating layer 40. This can further increase
the force and torque values which the electrical conductor
30 can absorb without damage. In particular, the me-
chanical interconnection between the bushing 50 and the
insulating layer 40 does not loosen and break up, even
if high force and torque values are applied to the electrical
connection 20.

Claims

1. An electrical connection comprising an electrical
conductor (30), an insulating layer (40), and a bush-
ing (50),

wherein the electrical conductor (30) is passed
through the bushing (50),
wherein the insulating layer (40) electrically in-
sulates the electrical conductor (30) from the
bushing (50),
wherein the electrical conductor (30), the insu-
lating layer (40) and the bushing (50) are
pressed together to hold the electrical conductor
(30) axially immovable and non-rotatable in the
bushing (50),
and wherein the electrical conductor (30) pro-
trudes from the bushing (50) at at least one of
its longitudinal ends,
characterized in
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that the electrical conductor (30) projects out of
the bushing (50) at one longitudinal end and
forms a contact connection (33) there with an
integrally formed thread (33.1),
in that a distance section (34) of the electrical
conductor (30) is provided in the region between
the thread (33.1) and the bushing (50),
in that the distance section (34) has a flange (36)
which is integrally formed in one piece, has a
cross section which is enlarged in comparison
with the cross section of the distance section
(34) and has, towards the thread (33.1), a sup-
porting surface (37) for the abutment and the
electrical contacting of a cable connection piece
(60).

2. Electrical connection according to claim 1, charac-
terised in that the flange (36) is formed onto the
distance section (34) via a forming region (35), and
in that the forming region (35) widens the cross-
section of the distance section (34), preferably con-
tinuously, towards the flange (36), at least in a partial
region.

3. Electrical connection according to claim 2, charac-
terised in that the supporting surface (37) of the
flange (36) extends radially to the central longitudinal
axis of the thread (33.1).

4. Electrical connection according to one of the claims
1 to 3, characterised in that the distance section
(34) has a circular cross-section, and in that the
cross-section of the forming region (35), when cut
along the central longitudinal axis of the thread
(33.1), merges in a continuously differentiable man-
ner into the contour of the distance section (34), the
forming region (35) being rotationally symmetrical.

5. Electrical connection according to one of claims 1 to
4, characterised in that at least one integrally
formed projection (37.1) is provided on the flange
(36) in the region of the supporting surface (37),
which projection (37.1) projects beyond the support-
ing surface (37).

6. Electrical connection according to claim 5, charac-
terised in that the at least one projection (37.1) is
rib-shaped and preferably extends radially or in that
the at least one projection (37.1) protrudes from the
supporting surface (37) as a knob-shaped projec-
tion.

7. Electrical connection according to one of the claims
1 to 6, characterized in that the thread (33.1) is
designed as an external thread, in that the external
thread is passed through a connection eyelet (62) of
the cable connection piece (60), in that the cable
connection piece (60) bears with a contact surface

(63) on the supporting surface (37), and in that the
contact surface (63) is pressed onto the supporting
surface (37) by means of a nut (38) screwed onto
the external thread.

8. Electrical connection according to claim 7, charac-
terized in that the nut (38) has a pressing piece
(38.1), in that the pressing piece (38.1) has a clamp-
ing surface (39) with which it rests on a connecting
surface (64) of the cable connection piece (60), in
that a tool receptacle (38.1) extends from the press-
ing piece (38.1), and in that the pressing piece (38.1)
has a larger cross-sectional area perpendicular to
the central longitudinal axis of the thread (33.1) than
the tool receptacle (38.2).

9. Electrical connection according to any one of claims
1 to 8, characterised in that the electrical conductor
(30) has a transitioning section (33.2) between the
end of the thread (33.1) and the flange (36), it pref-
erably being provided that the transitioning section
(33.2) is continuously transferred into the supporting
surface (37).

10. The electrical connection according to one of claims
1 to 9, wherein

the connecting section (32) of the electrical con-
ductor (30) has an external circumferential sur-
face (32.3) with at least one of an arithmetic av-
erage roughness of at least Ra = 1 mm,protru-
sions and recesses (32.4 32.1; 32.2) on at least
part of the external circumferential surface
(32.3) of the electrical conductor (30), which is
covered by the insulating layer (40)
and/or the bushing (50) has an inner wall (51)
with at least one of an arithmetic average rough-
ness of at least Ra = 1 mm,protrusions and re-
cesses (53) on at least part of an inner wall (51)
of the bushing (50), which covers the insulating
layer (40).

11. The electrical connection according to claim 10,
wherein
at least one of the protrusions and recesses (32.4,
32.1; 32.2, 53) have at least one of a circumferential
extension and an axial extension.

12. The electrical connection according to one of the pre-
ceding claims, wherein
the insulating layer (40) is made of a material having
a lower hardness than the material of which the elec-
trical conductor (30) is made and/or a lower hardness
than the material of which the bushing (50) is made.

13. The electrical connection according to one of the pre-
ceding claims, wherein
at least one of the bushing (50) and the electrical
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conductor (30) is made of a stainless steel, in par-
ticular of a nickel-chromium-iron alloy and or the in-
sulating material (40) is made of a material compris-
ing at least 50% of a phyllosilicate mineral.

14. An exhaust-gas system of an internal combustion
engine comprising a casing (11) with at least one
opening (13) and an electrical connection mounted
therein, wherein the electrical connection being in-
troduced into the casing (11) through the opening
(13) and fixedly attached to the casing (11),
characterized in that
the electrical connection is in accordance with one
of the claims 1 to 13

15. The exhaust-gas system according to claim 14,
wherein

the exhaust-gas system comprises a catalytic
converter (10), the casing (11) being part of the
catalytic converter (10) and housing an electrical
component (12) in the form of an electrically
heatable grid or honeycomb body,
the electrical conductor (30) of the electrical con-
nection introduced into the casing (11) through
the opening (13) and fixedly attached to the cas-
ing (11) is electrically connected to the grid or
honeycomb body inside the casing (11).
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