
Processed by Luminess, 75001 PARIS (FR)

(19)
EP

4 
20

3 
20

4
A

1
*EP004203204A1*

(11) EP 4 203 204 A1
(12) EUROPEAN PATENT APPLICATION

(43) Date of publication: 
28.06.2023 Bulletin 2023/26

(21) Application number: 21217325.6

(22) Date of filing: 23.12.2021

(51) International Patent Classification (IPC):
H01R 43/26 (2006.01) H01R 4/26 (2006.01)

H01R 4/34 (2006.01) H01R 4/06 (2006.01)

H01R 13/03 (2006.01)

(52) Cooperative Patent Classification (CPC): 
H01R 4/26; H01R 4/34; H01R 43/26; H01R 4/06; 
H01R 13/03 

(84) Designated Contracting States: 
AL AT BE BG CH CY CZ DE DK EE ES FI FR GB 
GR HR HU IE IS IT LI LT LU LV MC MK MT NL NO 
PL PT RO RS SE SI SK SM TR
Designated Extension States: 
BA ME
Designated Validation States: 
KH MA MD TN

(71) Applicant: Aptiv Technologies Limited
St. Michael (BB)

(72) Inventors:  
• WALKOWSKI, Jakub

32-851 Jadowniki (PL)

• MOMOT, Piotr
34-116 Spytkowice (PL)

• CIESZYNSKI, Michal
30-612 Kraków (PL)

• JANICKI, Karol
34-130 Kalwaria Zebrzydowska (PL)

(74) Representative: Bardehle Pagenberg 
Partnerschaft mbB 
Patentanwälte Rechtsanwälte
Prinzregentenplatz 7
81675 München (DE)

(54) BUSBAR CONNECTION

(57) The present invention relates to an electrical
connector for connecting a conductive element to a coun-
ter connector, comprising a terminal, of the conductive
element, having a first surface and defining a
through-hole in the first surface extending through the
terminal; a first element separate from the terminal and
in engagement with the terminal; wherein the first ele-
ment comprises a hollow portion extending through the
through-hole of the terminal and a collar covering at least

a part of a periphery of the through-hole on the first sur-
face of the terminal, wherein a main surface of the collar
facing the first surface of the terminal is structured such
that rotation of the element in the through-hole is pre-
vented. It further relates to an electrical connector sys-
tem, a first element for facilitating an electrical connec-
tion, a method for assembling an electrical connection
and a method for connecting an electrical connector to
a counter connector.
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Description

Field of the invention

[0001] The present invention relates to an electrical
connector, an electrical connector system, a first element
for an electrical connector, a method of assembling an
electrical connector and a method of connecting an elec-
trical connector to a counter connector. In particular the
present invention relates to support electrical connection
by an electrical connector comprising a terminal and an
element.

Background

[0002] Electrical current carrying structures or conduc-
tive elements, such as busbars are well known in the art.
They are used for conducting electrical power, particu-
larly for conducting high electrical current, potentially in
regimes of high voltages. With the emerging numbers of
electric vehicles, such as electric cars, busbar are in-
creasingly used in the automotive sector. For instance,
busbars are used to provide an electrical connection be-
tween a vehicle’s drive, a vehicle’s battery and/or a charg-
ing unit. In addition, further industry sectors are subject
to a drastic increase in the number of electrical compo-
nents. For instance, the air traffic sector is facing a par-
adigm shift to all-electric-aircrafts, wherein controls are
performed mostly electrically. In general, any evolving
technology relies at least in some part of electrical power
transmission and thus requires electrical connection.
[0003] For instance, during assembly of a vehicle, bus-
bars have to be connected to further parts, such as a
further busbars, busbar portions and/or terminals. As an
example, the busbar may be connected to a terminal of
the vehicle’s drive, battery and/or charging unit.
[0004] In this field, there are specific requirements that
must be met. Among these are a proper electrical con-
nection for high reliability to cope with highly demanding
environmental conditions, such as high or low tempera-
ture regimes, dust, dirt or interference with any foreign
object that could adversely affect the connection. Further
challenges are high current density prevailing at small
contact points and the potential of arising contact corro-
sion. In addition, simplified assembling of the parts is
required, which is a predominant factor to avoid making
mistakes during assembling.
[0005] In the prior art, attempts have been made to
address these requirements. For instance, for busbar
connections, an aluminum busbar is first welded to a cop-
per terminal by resistance welding, brazing or ultrasonic
welding technology. Then the terminal is screwed to an-
other electrical carrying part, for instance to battery pins.
[0006] Other attempts target the connection of a bus-
bar to another part, wherein flat surfaces of aluminum,
copper or bronze are connected using a contact bolt,
which passes through holes of both parts to connect both
parts. Further, the contact bolt passes through a contact

disc, arranged between the contact surfaces of both
parts. During the assembly, the contact disc gets in con-
tact with the terminal surfaces and provides for electrical
connection.
[0007] However, in the prior art there pertains a gap
between the existing solutions and the stringent require-
ments imposed on busbar connections by the industry
sector. In particular, some solutions necessitate welding,
which is expensive and subject to failure. In addition, the
existing material gets adversely affected by the thermal
treatment. Further, additional and exhaustive process
steps are required for providing a connection between a
busbar and other electrical carrying parts. Other solu-
tions, relying on a connection by screwing or using bolts,
require exact placement of a contact disc before estab-
lishing the connection, which adversely affects the as-
sembly and is subject to failure, for instance if the disc
falls off before assembly. In addition, it cannot cope prop-
erly with vibrating regimes.

Summary

[0008] It is thus an object of the present invention to
overcome some or all of the deficiencies of the prior art.
In particular, it is an object of the invention to provide for
an electrical connector with improved vibration resist-
ance and/or improved electrical contact for improved
transmission of electrical power, for instance in high-volt-
age regimes. It is a further object of the invention to pro-
vide for robust and repeatable connections, wherein the
production of the connections is facilitated and simplified
with less complex parts which should alleviate potential
failures during the assembly. The time required for the
assembling step should further be reduced. It is a further
object to improve the impediment that could arise by con-
tact corrosion, high or low temperature environments,
dusty environments or environments that are subject to
any foreign matter and/or particles.
[0009] These objects are at least partially achieved by
an electrical connector, an electrical connector system,
a first element for an electrical connector, a method for
assembling an electrical connector and a method for con-
necting an electrical connector to a counter connector
according to the independent claims. Preferred aspects
are subject of the dependent claims, and the skilled per-
son finds hints for other suitable aspects of the present
invention through the overall disclosure of the present
application.
[0010] According to a 1st embodiment of the invention,
there is provided an electrical connector for connecting
a conductive element to a counter connector, which com-
prises a terminal, of the conductive element, having a
first surface and defining a through-hole in the first sur-
face extending through the terminal. The electrical con-
nector further comprises a first element separate from
the terminal and in engagement with the terminal, where-
in the first element comprises a hollow portion extending
through the through-hole of the terminal and a collar cov-
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ering at least a part of a periphery of the through-hole on
the first surface of the terminal, wherein a main surface
of the collar facing the first surface of the terminal is struc-
tured such that rotation of the element in the through-
hole is prevented.
[0011] The terminal could be a part of a conductive
element, a busbar, a busbar portion or anything that can
carry electrical current, and which is to be connected to
another part, e.g. a counter connector. The terminal has
a through-hole, which could be a recess on the first sur-
face. This through hole may be extending through the
terminal and may have the shape of an empty cylinder,
but also other shapes are possible. The separate first
element is another part that engages with the terminal.
It may be fixed, attached or somehow connected to the
terminal, preferably it is substantially rigidly fixed to the
terminal. This beneficially provides for electrical current
from the terminal to the first element. The first element
further has a hollow portion that extends through the
through-hole of the terminal. Preferably this hollow por-
tion has the shape of a cylinder, but also other shapes
are possible. Preferably, the shape of the outer surface
of the hollow portion is similar or equal to the shape of
the through-hole. This advantageously provides for a
proper positioning within the through-hole. The collar
covers at least a part of a periphery of the through-hole.
This periphery could be the circumference of the through-
hole on the first surface but also this periphery is not
limited to this and can also be a surface, preferably a ring
circle around the through-hole on the first surface. The
main surface of the collar that faces the first surface of
the terminal is structured to substantially prevent rotation
of the element in the through-hole. This rotation could be
understood as a rotation around a longitudinal axis along
the hollow portion of the first element, which may be sub-
stantially perpendicular to the first surface of the terminal
and which may be parallel to a longitudinal axis of the
through-hole. By way of this structured main surface, the
element is maintained in its position, for instance if a ro-
tating force acts on it, which could be the case if a screw
nut was rotated while touching the first element. This
could be the case if the electrical connector was to be
connected to a counter connector by a screw. By pre-
venting rotation of the element, its position is beneficially
maintained during any screwing process. Thus, this first
element prevents any mistakes during setup of an elec-
trical connection of an electrical connector to a counter
connector. Thereby, assembling is improved and simpli-
fied. Further, the electrical connection does not require
expensive welding of a conductive element, such as a
busbar portion to other parts. Thereby, assembling is fa-
cilitated because users do not require extensive teach-
ing. The through-hole has an axis along the direction of
the through-hole which may be substantially perpendic-
ular to the first surface of the terminal and thereby also
to the main surface of the collar.
[0012] According to a 2nd embodiment, in the first em-
bodiment the main surface of the collar that is facing the

first surface of the terminal is structured along a circum-
ferential direction of the collar.
[0013] With this embodiment, a structure of the main
surface along a circumferential direction is provided. This
structure could be uniformly or non-uniformly. Preferably
the circumferential direction of the collar is a direction
around and perpendicular to a longitudinal direction of
the hollow portion. Further preferably, this circumferential
direction is the direction in which rotation is prevented by
way of the structure of the main surface. This provides
the benefit that the structure can easily be manufactured
by appropriate machines. Further, it improves that a ro-
tation of the element is prevented. Having such a struc-
tured main surface of the collar could mean for instance
that a circular ring, forming part of the main surface, is
structured, i.e. it could have elevations and dimples or
grooves in the circumferential direction of the collar.
Thus, it may a certain structure. In one example this could
mean that in the circumferential direction, the surface
has a pattern or relief, distinct from a substantially flat
surface. In one example the main surface has a non-
unitary structure in a circumferential direction. This non-
unitary structure could further improve preventing a ro-
tation.
[0014] According to a 3rd embodiment, in any one of
the preceding embodiments, the first element further
comprises at least one protrusion on the main surface of
the collar.
[0015] This protrusion is located on the main surface
of the collar and is preferably directed towards or faces
the first surface of the terminal. This is to be understood
that, for instance if the protrusion has an elongate or
pointed shape, the axis of elongation or the direction, in
which the pointed shape points is substantially perpen-
dicular to the first surface of the terminal. The protrusion
could be located anywhere on the main surface and
amounts to its structured characteristic. The protrusion
could be anything that extends from the main surface of
the collar towards the first surface of the terminal. It could
be for instance a bump, preferably it has a pointed or
sharper tip. Further, the at least one protrusion could
have a tapered shape, an elongated shape, a cylindrical
shape, a cubic shape, a cuboid shape, a pointed shape,
a conical and/or a pyramidical shape or combinations
thereof.
[0016] According to a 4th embodiment, in the preced-
ing embodiment, the at least one protrusion comprises
a tip portion and a base portion, wherein the tip portion
is facing the terminal and the base portion is opposite of
the tip portion and located on the main surface of the
collar, wherein a peripheral dimension of the tip portion
is smaller than a peripheral dimension of the base portion.
[0017] The peripheral dimension could be for instance
a circumference. If the protrusion is a conical cylinder,
the top circumference would thus be smaller than the
bottom circumference. In this example, the top circum-
ference of the cylinder is a peripheral dimension of the
top portion and the bottom circumference of the cylinder
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is a peripheral dimension of the base portion. By provid-
ing a smaller peripheral dimension of the tip portion, this
could be more easily inserted or pressed into another
material and advantageously provides for a fixed con-
nection.
[0018] According to a 5th embodiment, in any one of
the embodiments 3 or 4, the at least one protrusion is
pressed at least partially into the terminal, wherein at
least 5 % of a height of the at least one protrusion ex-
tending from the main surface of the collar is pressed
into the terminal, preferably at least 10%, more preferably
at least 40%, even more preferably at least 60%, even
more preferably at least 80%, most preferably 100% of
the height of the at least one protrusion.
[0019] The height could be measured from a tip portion
to a bottom portion of the protrusion. Preferably the height
is measured from a part of the tip portion of the protrusion
that has the furthest distance to the base portion, pref-
erably wherein the distance is perpendicular to the main
surface. With this embodiment, the at least one protru-
sion is pressed into the terminal, preferably the protrusion
is pressed completely, that is to about 100% of its height
into the terminal. This bears the potential that a great
contact area is provided for the electrical current to flow
from the terminal to the element. Further, any oxidation
that might be present on the terminal or busbar portion,
on which the element could be connected, in particular
any oxidation of the first surface of the terminal is thus
broken and electrical current can flow beneficially. Thus,
there is no need to provide any additional connection
point, for instance by welding an additional part to the
terminal. Instead, the element can be used as for instance
a substantially mechanical fixed bushing. Next to the ad-
vantage of breaking any surface oxidation of the terminal,
the protrusion also improves that a rotation of the element
is prevented. It could be said that a further pressing of
the protrusion into the terminal, provides for an even bet-
ter prevention of a rotation. Further, pressing the protru-
sion into the terminal substantially prevents any dirt or
dust from outside to penetrate into a gap that could be
formed between the first surface of the terminal and the
main surface of collar. Thus, corrosion is beneficially pre-
vented.
[0020] According to a 6th embodiment, in any one of
the embodiments 3 to 5, wherein the at least one protru-
sion has a height of at least 0.2 mm, preferably at least
0.4 mm, more preferably at least 0.6 mm, even more
preferably at least 0.8 mm, most preferably of at least
1.0 mm; and/or wherein the at least one protrusion has
a height of at most 15 mm, preferably at most 8 mm,
more preferably at most 5 mm, even more preferably at
most 3 mm, most preferably of at most 1 mm.
[0021] The height may be measured as described
above. A greater height of the protrusion may provide for
an even better advantage with respect to breaking an
oxidation layer of the terminal and preventing a rotation
of the first element. However, it could be the case that a
greater height may be difficult to manufacture. Thus, if

the height was too large, this could be disadvantageous
out of a manufacturing perspective. The heights could
also be understood relative to other dimensions of the
element. For instance, if a diameter of the collar was de-
fined as being 100%, then the protrusion could have a
height of at least 0.5%, preferably at least 1%, more pref-
erably at least 2%, most preferably of at least 4% of that
diameter. Further, the at least one protrusion could have
a height of at most 10%, preferably at most 8%, more
preferably at most 6%, most preferably of at most 5% of
that diameter.
[0022] According to a 7th embodiment, in any one of
the preceding embodiments, the first element comprises
a plurality of protrusions on the main surface of the collar,
wherein the plurality of protrusions is preferably distrib-
uted equally on the main surface of the collar facing the
first surface of the terminal.
[0023] The plurality of protrusions could comprise any
number of protrusions of at least 2, preferably of at least
5, more preferably of at least 10, even more preferably
of at least 20, most preferably of at least 40. Further, the
plurality of protrusions could comprise any number of pro-
trusions of at most 200, preferably of at most 150, more
preferably of at most 100, even more preferably of at
most 80, most preferably of at most 60. A higher number
of protrusions can provide for an even better effect in
terms of preventing any rotation of the element and for
breaking an oxidation layer of the terminal. Thus, elec-
trical connection between the terminal and the first ele-
ment is further improved and assembling this electrical
connector to other parts by way of a screw is facilitated
and simplified. As a screw, a size of M2, M4, M6, M8 or
M10, representing diameters of the screw of 2 mm to 10
mm respectively, may be used. However, also larger or
smaller screws may be employed. Preferably M6 or M8
screws maybe employed. The number of protrusions that
are comprised may also depend on the size of the screws
used. It may be the case that, if larger screws were used,
the number of protrusions is beneficially increased. The
plurality of protrusions may also advantageously provide
for a pattern on the main surface of the collar, wherein
the pattern has the appearance of elevations and lower-
ings or elevations and sinkings. This beneficially provides
for improved prevention of rotation of the element, for
instance if a force acts on the element in an attempt to
rotate the element. Thus, the element is physically sta-
bilized better at its location. Further, breaking an oxida-
tion layer of the terminal may be improved by the pattern.
[0024] According to an 8th embodiment, in any one of
the preceding embodiments, a material of the first ele-
ment is harder than a material of the terminal, preferably
a material of the first element has a Brinell hardness
number which is larger by at least 10%, preferably by at
least 30%, more preferably by at least 80%, even more
preferably by at least 140%, further even more preferably
by at least 200%, most preferably by at least 300% as
compared to the Brinell hardness number of a material
of the terminal. As an example, if the Brinell hardness
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number of the first element is larger by at least 30% than
the Brinell hardness number of the terminal, this means
that if the terminal is of pure aluminum, having a Brinell
hardness of 15 HB, then the first element has 19,5 HB.
If may also be possible that the hardness is measured
according to the Rockwell or Vickers scale.
[0025] By providing a harder material of the element
as compared to the material of the terminal, the protru-
sions can beneficially be better pressed into the terminal.
The protrusions preferably comprise the same material
as the element. Preferably the protrusions do not sub-
stantially deform from a first state before they are pressed
into the terminal with respect to a second state after they
are pressed into the terminal to form an electrical con-
nector.
[0026] According to a 9th embodiment, in any one of
the preceding embodiments, the terminal has a second
surface opposite of the first surface and wherein the
through-hole extends through the terminal from the first
surface to the second surface. The connector further
comprises a second element separate from the terminal
and the first element, the second element having a hollow
portion received within the hollow portion of the first ele-
ment, wherein the second element has a collar covering
at least a part of a periphery of the through-hole on the
second surface of the terminal.
[0027] The through-hole may substantially form an
empty cylinder within the terminal and connects the first
and the second surface of the terminal. The first and the
second surface of the terminal could be substantially par-
allel to each other. The through-hole has an axis along
the direction of the through-hole, wherein the axis maybe
substantially perpendicular to the first surface of the ter-
minal. The axis of the through hole may be substantially
perpendicular to the second surface of the terminal. The
second element has a collar similar to the collar of the
first element and it covers a periphery of the through-
hole, such as a circumference of the ring surface around
the through-hole on the second surface. This provides
the benefit that the second element can be connected to
the terminal and further supports transmission of electri-
cal power by way of an increased surface area. The outer
surface of the hollow portion of the second element and
the inner surface of the hollow portion of the second el-
ement preferably have a cylindrical shape, however dif-
ferent shapes are possible as described with reference
to the hollow portion of the first element. By receiving the
hollow portion of the second element within the hollow
portion of the first element, a connection of both elements
could be improved.
[0028] According to a 10th embodiment, in the preced-
ing embodiment, an outer surface of the hollow portion
of the second element is in form-fit connection with the
inner surface of the hollow portion of the first element.
[0029] Preferably the outer surface of the hollow por-
tion of the second element and the inner surface of the
hollow portion of the first element have a cylindrical
shape. By way of a form-fit connection an easy and sim-

plified connection between the first and second element
and the terminal can be established. Beneficially, the sec-
ond element could also have protrusions as described
with reference to the first element. Thus, the protrusions
of the second element are located on a main surface of
the collar of the second element facing the second sur-
face of the terminal. This further enhances to prevent any
rotation of the first and the second element and further
improves breaking an oxidation layer of the terminal and
thereby facilitates electrical connection.
[0030] An 11th embodiment of this invention is directed
to an electrical connector system, comprising an electri-
cal connector according to any one of the embodiments
1 to 10 and a counter connector. The electrical connector
system further comprises fixing means, optionally a
screw, extending through the hollow portion of the first
element and fixing the electrical connector to the counter
connector.
[0031] With this embodiment an electrical connection
of the terminal to a counter connector is provided in a
simple and easy way. Assembling of the electrical con-
nector to a counter connector is improved, because the
elements are substantially rigidly connected to the termi-
nal and rotation is prevented. This is also the case if a
screw nut was used to fix a screw on the first or second
element.
[0032] An 12th embodiment of this invention is directed
to a first element for facilitating an electrical connection
of a conductive element to a counter connector. The first
element comprises a hollow portion extending along a
longitudinal axis and having two opposite ends on the
longitudinal axis; a collar extending perpendicular to the
longitudinal axis from one end of the first element, the
collar having a main surface facing towards a second
end of the first element along the longitudinal axis; at
least one protrusion, preferably a plurality of protrusions,
on the main surface of the collar; wherein the main sur-
face of the collar is structured along a circumferential
direction of the collar, preferably wherein the at least one
protrusion comprises a tip portion and a base portion,
wherein the tip portion is facing the second end and the
base portion is opposite of the tip portion and located on
the surface of the collar, wherein a peripheral dimension
of the tip portion is smaller than a peripheral dimension
of the base portion. With this embodiment the first ele-
ment beneficially supports to electrically connect two
parts to each other, for instance a terminal to a counter
connector as described above. The first element of this
embodiment can comprise all aspects that were men-
tioned with respect to the first and/or second element of
the previous embodiments. Thus, this first element it can
be beneficially used to provide an assembly of an elec-
trical connector, wherein substantially rotation of the el-
ement with respect to a longitudinal axis of the hollow
portion is prevented.
[0033] A 13th embodiment of this invention is directed
to a method of assembling an electrical connector, the
method comprising the steps of:
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(a) providing a terminal having a first surface and
defining a through-hole in the first surface extending
through the terminal;
(b) providing a first element according to the 12th
embodiment;
(c) inserting the first element into the through-hole
such that the main surface of the collar of the first
element faces the first surface of the terminal; and
(d) deforming the first element at least partially such
that the first element is fixed to the terminal.

[0034] This method provides the benefit for assem-
bling an electrical connector in an easy and simplified
way. The advantages and benefits described with refer-
ence to the previous embodiments equally apply in here.
Further, the aspects mentioned with reference to the ter-
minal and the first element are also applicable to the ter-
minal, the first element of the method of this embodiment.
The deformation of the first element provides for a proper
fixation of the first element to the terminal. In particular,
the deformation could be established by pressing means,
such as a clinching mandrel, which is removed after de-
forming the first element. Substantially the connection is
established by press-fitting the first element to the termi-
nal.
[0035] According to a 14th embodiment, in the preced-
ing embodiment, the method further comprises the steps
of:

(b2) providing a second element comprising a hollow
portion extending along a longitudinal axis and hav-
ing two opposite ends on the longitudinal axis, a col-
lar extending perpendicular to the longitudinal axis
from one end of the second element, the collar hav-
ing a main surface facing towards second end of the
second element along the longitudinal axis;
(c2) at least partially inserting the second element
into the through-hole such that the main surface of
the collar of the second element faces a second sur-
face of the terminal opposite of the first surface of
the terminal, thereby bringing an outer surface of the
hollow portion of the second element in communica-
tion with an inner surface of the hollow portion of the
first element;
wherein step (d) comprises deforming the second
element at least partially such that the second ele-
ment deforms the first element at least partially such
that the first element is fixed to the terminal.

[0036] Thus, a second element is beneficially provid-
ed, which improves a connection of the first and second
element to the terminal. Further, the aspects mentioned
with reference to the terminal and the first element are
also applicable to the terminal and the second element
of the method of this embodiment. For instance, in this
embodiment, the second element could also have all the
features as described with reference to the first element,
e.g. it could have protrusions on the main surface of the

collar. The second element is inserted into the through-
hole. Preferably the hollow portion of the second element
overlaps with the hollow portion of the first element. Even
more preferably, the hollow portion of the second element
extends completely through the hollow portion of the first
element. Thus, a rotation of the first and the second el-
ement is beneficially prevented.
[0037] A 15th embodiment of this invention is directed
to a method of connecting an electrical connector to a
counter connector, the method comprising the steps of:

(a) providing an electrical connector according to any
one of embodiments 1 to 10;
(b) providing a counter connector comprising a
through-hole;
(c) inserting a fixing means, optionally a screw,
through the hollow portion of the first element of the
electrical connector such that the fixing means ex-
tends through the hollow portion, through the
through-hole of the electrical connector, and through
the through-hole of the counter connector, and
(d) connecting the electrical connector to the counter
connector by means of the inserted fixing means
such that the electrical connector is fixed to the coun-
ter connector.

[0038] With this embodiment a method for connecting
an electrical connector to a counter connector is provid-
ed. in a simple and easy way. This method provides for
a simplified assembling of the electrical connector to a
counter connector. Further, this method does not require
welding, which could be expensive, to connect a terminal
to a counter connector. Further, the elements provide for
improved electrical contact, by breaking an oxidation lay-
er of the terminal. Further, the elements to not move dur-
ing assembling of the fixing means, such as a screw. This
in particular is advantageous if this method was per-
formed in different environments that are subject to vi-
bration, or where access to the electrical parts to be con-
nected is not easy. As a screw, a size of M2, M4, M6,
M8 or M10, representing diameters of the screw of 2 mm
to 10 mm respectively, may be used. However, also larg-
er or smaller screws may be employed. Preferably M6
or M8 screws may be employed.

Brief description of the figures

[0039] In the following, the accompanying figures are
briefly described.

Figure 1A: shows an electrical connector, according
to an embodiment of the invention, in a per-
spective view.

Figure 1B: shows an electrical connector, according
to the embodiment of Fig. 1A of the inven-
tion, in a side view.
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Figure 2: shows an electrical connector, according
to an embodiment of the invention.

Figure 3: shows an electrical connector, according
to an embodiment of the invention.

Figure 4: shows an electrical connector, according
to an embodiment of the invention, in a dis-
assembled and assembled arrangement.

Figure 5A: shows an element for an electrical connec-
tor, according to an embodiment of the in-
vention.

Figure 5B: shows another element for an electrical
connector, according to an embodiment of
the invention.

Figure 6: shows an element for an electrical connec-
tor, according to an embodiment of the in-
vention.

Figure 7: shows shapes of protrusions as used in
the elements, according to embodiments
of the invention.

Figure 7B: shows an electrical connector system, ac-
cording to an embodiments of the inven-
tion.

Figure 8: shows a flow diagram of a method, accord-
ing to an embodiments of the invention.

Figure 9: shows a flow diagram of another method,
according to an embodiments of the inven-
tion.

Figure 10: shows an electrical connector with a
clinching mandrel as used in a step of a
method according to an embodiments of
the invention.

Figure 11: shows an electrical connector with a
clinching mandrel as used in a step of a
method according to an embodiments of
the invention.

Figure 12: shows a flow diagram of a further method,
according to embodiments of the inven-
tion.

Detailed description of the figures

[0040] In the following, exemplary embodiments of the
present invention are described in more detail. However,
the present invention is not limited to these, and a mul-
titude of other embodiments are applicable without de-
parting from the spirit of the invention.

[0041] Fig. 1A shows an electrical connector 1 accord-
ing to an embodiment of the invention, which comprises
a terminal 10 and a first element 20 that is separate from
the terminal. The terminal 10 has a first surface 11, and
the terminal has a through-hole 15 on the first surface
11. In this embodiment, the through-hole extends through
the terminal. The terminal could be for instance part of a
conductive element such as a busbar or anything that is
suitable for carrying electrical current and which should
be electrically connected to another part to transfer elec-
trical power. In this embodiment, the terminal is a portion
of a busbar which is to be electrically connected to an-
other terminal, part, busbar or the like. The first element
20 is made of aluminum or copper alloy material and the
terminal 10 is made of aluminum. The material of the first
element 20 is harder than the material of the terminal 10.
If a second element 30 is used (not shown in the embod-
iment of Fig. 1, the second element 30 is made of alumi-
num or copper alloy and is harder than the material of
the terminal 10. In a further preferred example of this
embodiment, the first element 20 and the second element
30 (if available) is treated by plating to be substantially
safe from oxidation. In this case, plating is an oxidation-
reduction reaction, where one material gives up electrons
and the other material gains electrons. The first element
20 has a hollow portion 21, which has an outer and an
inner surface in the shape of a cylinder. In one example
of this embodiment, each of the outer and inner surface
has the shape of a cylinder. The outer and an inner sur-
face of the hollow portion could also have different
shapes. In one example of this embodiment, the shape
of the outer and inner surface deviates slightly from a
cylinder, for instance the shape is a rounded shape. In
another example of this embodiment, they have a shape
corresponding to a slotted hole. This hollow portion 21
extends through the through-hole 15, such that it is in-
serted into the through-hole. The through-hole has the
shape of a cylindrical hole or cavity, in which the material
of the terminal is not present. The outer surface of the
hollow portion is in substantially direct vicinity of the
through-hole, i.e. the cylindrical hole of the terminal. For
instance, the outer surface of the hollow portion could be
in contact and/or in form-fit with the through-hole. The
first element 20 further comprises a collar 25, which ex-
tends radially in a perpendicular direction to the longitu-
dinal direction of the hollow portion. This collar is located
on one end of the first element 20 and covers a periphery
of the through-hole on the first surface of the terminal.
The collar has a main surface 26 that faces the first sur-
face 11 of the terminal. This main surface 26 of the collar
25 is structured such that rotation of the first element 20
in the through-hole 15 is prevented.
[0042] By this configuration, if a rotating force would
act on the first element 20, the first element 20 could
resist this rotation and beneficially maintains its position.
Thereby, damage of the first surface of the terminal 10
and/or the surface of the collar facing the first surface of
the terminal 10 is prevented. This damage could lead to
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corrosion and thus adversely affect an electrical contact.
Thus, corrosion is alleviated by that.
[0043] In an embodiment, the first element 20 further
comprises at least one protrusion 50 on the surface of
the collar 21 facing the first surface 11. This protrusion
is at least partially pressed into the terminal. This is ben-
eficial, for instance the protrusions can penetrate through
an oxide layer of the surface of the first element 20 and
thereby further enhance electrical contact between the
terminal and the first element 20. This protrusion also
supports that a rotation of the first element 20 is prevent-
ed in case a rotating force acts on the first element 20.
This could for instance be the case if the first element 20
is to be brought in electrical contact with a counter con-
nector and screws were used to connect the terminal with
the first element 20 to the counter connector. These
screws could entail a rotating force on the first element
20. In one embodiment, the protrusions can comprise a
plurality of protrusions.
[0044] Fig. 1B shows an electrical connector 1 accord-
ing to the embodiment of the invention of Fig. 1A in a
side view. In this example a multitude of protrusions 50
are shown. The protrusions are pressed into the terminal
along their total height or length of a base portion to the
tip portion of the protrusion. They are pressed through
the first surface 11 of the terminal along a longitudinal
direction 22 of the hollow portion of the first first element
20. The outer surface of the hollow portion of the first
element 20 is in form-fit with the inner surface of the
through-hole.
[0045] Fig. 2 shows an electrical connector 1 according
to an embodiment of the invention, which comprises a
terminal and a first element 20 that is separate from the
terminal. The terminal could be for instance a part of a
conductive element such as a busbar or anything that is
suitable for carrying electrical current and which should
be electrically connected to another part to transfer elec-
trical power. In this embodiment, the terminal is a portion
of a busbar which is to be electrically connected to an-
other terminal, part, busbar or the like. This embodiment
further comprises a second element 30, that is separate
from the terminal 10 and the first element 20. The first
element 20 and the second element 30 are made of alu-
minum or copper alloy material and the terminal 10 is
made of aluminum. The material of the first element 20
and the second element 30 is harder than the material
of the terminal 10. The terminal 10 has a first surface 11,
and a second surface 12 opposite of the first surface 11
and a through-hole 15, which extends through the termi-
nal 10 from the first surface 11 to the second surface.
This through-hole is a through hole extending through
the material of the terminal. The first element 20 is similar
to the first element 20 as described in an embodiment
with reference to Fig. 1A and comprises protrusions 50
on the main surface 26 of the collar 25 facing the first
surface 11 of the terminal 10. The second element 30
has a hollow portion 31 that is received within the hollow
portion 21 of the first element 20. The hollow portion of

the second element has an outer and an inner surface
in the shape of a cylinder. The outer and an inner surface
of the hollow portion of the second element could also
have different shapes. The second element has a collar,
which extends radially in a perpendicular direction to the
longitudinal direction of the hollow portion of the hollow
portion of the second element. The collar of the second
element covers a periphery of the through-hole on the
second surface of the terminal. In this embodiment the
hollow portion of the second element is in form-fit con-
nection with the inner surface of the hollow portion of the
first element. In one embodiment, the first element, the
second element and the terminal are connected to each
other. This could be done for instance like connections
of two rivets to another part.
[0046] In one embodiment the first element 20, the sec-
ond element 30 and the terminal 10 are connected to
each other such that the at least one protrusion or the
plurality of protrusions of the surface of the collar of the
first element are at least partially pressed into the termi-
nal. In one embodiment the protrusions are pressed
along their total length into the terminal. The length of a
protrusion of the first element is measured from an out-
ermost point of a protrusion to the surface of the collar
substantially in a parallel direction towards the longitudi-
nal axis of the hollow portion of the first element.
[0047] Fig. 3 shows an electrical connector 1 according
to an embodiment of the invention, which comprises a
terminal and a first element 20 that is separate from the
terminal. The terminal could be for instance a part of a
conductive element such as a busbar or anything that is
suitable for carrying electrical current and which should
be electrically connected to another part to transfer elec-
trical power. In this embodiment, the terminal is a portion
of a busbar which is to be electrically connected to an-
other terminal, part, busbar or the like. The first element
is similar to the first element as described in an embod-
iment with reference to Fig. 1A and Fig. 2 and comprises
protrusions on the side of the collar facing the first surface
of the terminal. The second element is similar to the sec-
ond element as described in an embodiment with refer-
ence to Fig. 2 and further comprises protrusions on the
side of the collar facing the second surface of the termi-
nal. In one embodiment the protrusions of the second
element are pressed along their total length into the ter-
minal. The length of a protrusion of the second element
is measured from an outermost point of a protrusion to
the surface of the collar substantially in a parallel direction
towards the longitudinal axis of the hollow portion of the
second element. In one embodiment all protrusions of
the first element and the second element are pressed
into the terminal.
[0048] Fig. 4 shows on the left side a disassembled
electrical connector according to an embodiment of the
invention, which comprises a terminal and a first element
that is separate from the terminal and a second element
that is separate from the terminal. The first and second
element are shown apart from the terminal in a state prior
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to assembly for illustrative purposes Fig. 4 shows on the
right side an electrical connector 1 according to an em-
bodiment of the invention, which comprises a terminal
and a first element that is separate from the terminal and
a second element that is separate from the terminal.
[0049] Fig. 5A shows an element 20, 30 for an electrical
connector according to an embodiment of the invention.
This element 20, 30 can be a first element 20 or a second
element 30. In this example it is referred to as the first
element 20. This element 20 could be used for instance
as an element in the embodiments shown in previous
Figures. The element has a hollow portion extending
along a main axis and a collar extending perpendicular
to the main axis from one end of the element. The collar
has a surface facing the second end of the element. The
surface of the collar is structured nonuniformly along a
circumferential direction and the element further com-
prises at least one protrusion on the surface of the collar.
The hollow portion has an outer and an inner surface in
the shape of a cylinder. The outer and an inner surface
of the hollow portion could also have different shapes.
This hollow portion could be received in a through-hole,
such that it could be inserted into the through-hole. In
one embodiment the element has a plurality of protru-
sions on the surface of the collar. These protrusions all
have substantially the same shape and are positioned
substantially in an equidistant manner. The protrusions
have a tip portion and a base portion, wherein the tip
portion is facing the second end and the base portion is
opposite of the tip portion and located on the surface of
the collar. In this embodiment the distance from the tip
to the base portion is a length of the protrusion and is
about 1 mm. The size of the length of the protrusion 50
depends on the overall size of the element and could be
greater if the element is greater.
[0050] Fig. 5B shows an element 30, 20 for an electrical
connector according to an embodiment of the invention.
This element 20, 30 can be a first element 20 or a second
element 30. In this example it is referred to as the second
element 30. This second element 30 is similar to the first
element 20 as described in an embodiment with refer-
ence to Fig. 5A. The second element 30 comprises a
different hollow portion as compared to the embodiment
of Fig. 5A. The hollow portion has an outer diameter of
the hollow portion that is not greater than an inner diam-
eter of the hollow portion of the embodiment in Fig. 5A,
i.e. the first element 20. This facilitates that the hollow
portion of the second element 30 can be received within
the hollow portion of the first element 20 in the embodi-
ment of Fig. 5A.
[0051] Fig. 6 shows an element 20, 30 for an electrical
connector according to an embodiment of the invention.
This element 20, 30 can be a first element 20 or a second
element 30. In this embodiment, different locations of the
at least one protrusion 50 on the surface of the collar of
the element are exemplarily shown. However, further lo-
cations are also possible. The surface of the collar faces
the opposite, i.e. the second end of the element. The at

least one protrusion can be positioned at an outer region
of the surface of the collar and/or at an inner region of
the surface of the collar and/or in the middle thereof. The
protrusion of this example is depicted as a having pyra-
mid portion or pyramid shape. However, different shapes
or also possible. The tip portion of the protrusion, i.e. the
tip of the pyramid in one example is facing in the direction
of the second end of the element in the examples on the
left side of collar in Fig. 6. On the right side in Fig. 6 an
exemplary protrusion is shown having a pyramid portion
or shape, wherein the tip of the pyramid is facing a radial
outer direction, substantially perpendicular to a longitu-
dinal axis 22 of the hollow portion 21 of the element 20,
30. This exemplary protrusion is still contacting the sur-
face of the collar facing the second end of the element.
As another example a protrusion having a cylindrical por-
tion or shape is also depicted in Fig. 6 on the outer region
of the surface of the collar on the right side. Although Fig.
6 shows a multitude of protrusions, not all of these must
be present, i.e. not all of these must be comprised by the
element. At least one protrusion is comprised in this em-
bodiment. However, also combinations of the depicted
protrusions, their portions or shapes and their locations
are possible.
[0052] Fig. 7 shows different shapes of protrusions ac-
cording to an embodiment of the invention. These differ-
ent shapes of protrusions can be applied for any protru-
sion used in any embodiment of the invention and the
examples shown in Fig. 7 are not limiting. The illustrated
shapes of protrusions are just examples and further
shapes are also possible. Example a) shows a pyramid
shape. Reference signs are applied to example a) and
are to be understood equally present in the remaining
examples. The protrusion 50 has a base portion 51 and
a tip portion 52. As can be seen in example a), a periph-
eral dimension of the tip portion 52 is smaller than a pe-
ripheral dimension of the base portion 51. In this example
a peripheral dimension of the base portion 51 is the length
of the circumference of the base portion 51 and a periph-
eral dimension of the tip portion 52 is the length of the
circumference of the tip portion 52. The pyramid in ex-
ample a) can have a square ground surface forming part
of the base portion 51, i.e. a surface having four corners,
such as a rectangular or quadradic surface. However,
different ground surfaces are also encompassed, such
as a triangle, pentagon, hexagon, heptagon and octagon.
In case of a triangular ground surface, the shape is a
tetrahedron. Further, example b) shows a pyramid shape
with 5 corners of the ground surface that can be seen
from this perspective. The examples a) and b) can also
have a plurality of corners on the ground surface. The
pyramid shapes can also have a flatter tip as compared
to the illustrated tip. Example c) shows a cylindrical
shape. Example d) shows a conical shape. Example e)
shows one of many examples of a tapered shape.
[0053] A protrusion can also have a combination of the
illustrated shapes. In this case, one specific shape may
be referred to as a portion of the protrusion. For instance,
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example f) comprises a cylindrical portion and a conical
portion. In this case, the base portion 51 and the tip por-
tion 52 of the protrusion 50 are still referred to with respect
to the overall protrusion 50 and not with respect to the
cylindrical portion and the conical portion. The height or
length of the protrusion is indicated in Fig. 7 with refer-
ence sign 53. Then a surface has such protrusions, as
shown in Fig. 7, according to an embodiment of the in-
vention those can be pressed into a terminal to a degree
of 100% of the height 53.
[0054] Fig. 7B shows an electrical connector system
500 according to an embodiment of the invention. An
electrical connector 1 is shown a counter connector 100.
Furthermore, fixing means 200 are shown that connect
the electrical connector 1 and the counter connector 100.
In this example a screw 200 is used that extends through
the hollow portion of the second element 30 and thereby
also through the hollow portion of the first element 20
and through the through-hole. A screw nut 210 fixes one
end of the screw, i.e. the bottom end in the Fig. 7B. As
a further preferred example of this embodiment, a M6
screw is employed. As another preferred example of this
embodiment, a M8 screw is employed. In this embodi-
ment, the electrical connector 1 is in physical contact with
the counter connector 100. Thus, the transmission of
electrical power from the terminal 10 to the counter con-
nector 100 by way of the first element 20 and/or the sec-
ond element 30 is beneficially ensured. As a preferred
example of this embodiment, a multitude of protrusions,
e.g. 20 to about 60 protrusions, are applied to the main
surface of the collar of the first element 20 and/or the
second element 30. All of which beneficially provide for
electrical contact by being pressed into the terminal 10.
[0055] Fig. 8 shows a flow diagram of the method for
connecting a first element 20 to a terminal 10 to provide
an electrical connector according to an embodiment of
the invention. The method 1000 comprises the steps of
providing a terminal 1100, which has a first surface and
a through-hole on the first surface, which extends through
the terminal. In step 1200 a first element configured as
described above, for instance according to the embodi-
ment of Fig. 6, is provided. Then in step 1300 the first
element is inserted into the through-hole from the first
surface side. Then in step 1400 the first element is de-
formed and thereby pressed into the terminal by pressing
means. This is done by inserting a clinching mandrel into
the hollow portion of the first element. Apart from a clinch-
ing mandrel also any other suitable pressing means, such
as rods, would work. The clinching mandrel has a bigger
diameter than the inner diameter of the hollow portion of
the first element. Thus, when the clinching mandrel is
inserted into the hollow portion of the first element, the
first element is pressed along the longitudinal axis of the
hollow portion of the first element against the terminal,
e.g. by deformation. Thereby, the first element is con-
nected to the terminal. The protrusions of the surface of
the collar are thereby also pressed into the terminal. In
this step, the first element is also deformed by the forces

of the clinching mandrel that are acting upon it. Due to
the deformation, a proper clamping force between the
first element and the terminal is established. In this step
1400, the terminal is hold in position by means that pro-
vide a counter-force, that acts on the opposite side to the
first surface of the terminal where the through-hole is
located.
[0056] Fig. 9 shows a flow diagram of the method for
connecting two elements, i.e. a first element 20 and a
second element 30 to a terminal to provide an electrical
connector according to an embodiment of the invention.
The method 2000 comprises the steps of providing a ter-
minal 2100, which has a first surface, and a second sur-
face opposite of the first surface and a through-hole,
which extends through the terminal from the first surface
to the second surface. In step 2200 a first element 20
and a second element 30 are provided. The first element
20 is configured as described above, for instance accord-
ing to the embodiment of Fig. 6. The second element can
also be configured as described above, for instance ac-
cording to the embodiment of Fig. 6. However, the second
element does not necessarily have to have the at least
one protrusion on the surface of the collar facing the ter-
minal. Then in step 2300 the first element 20 is inserted
into the through-hole from the first surface side and the
second element 30 is inserted into the through-hole from
the second surface side. Thereby the outer surface of
the hollow portion of the second element 30 is brought
in close contact or in close vicinity to the inner surface of
the hollow portion of the first element 20. Thus, they over-
lap within the through-hole. Then in step 2400 the first
element 20 and the second element 30 are deformed
and thereby pressed into the terminal by pressing means.
This is done by inserting a clinching mandrel into the
hollow portion of the second element 30. Apart from a
clinching mandrel also any other suitable pressing
means, such as rods would work as well. This clinching
mandrel has a bigger diameter than the inner diameter
of the hollow portion of the second element 30. Thus,
when the clinching mandrel is inserted into the hollow
portion of the second element 30, the second element
30 is pressed along the longitudinal axis of the hollow
portion of the second element 30 and against the ele-
ment, e.g. by deformation. Thereby, the first element 20
and the second element 30 are connected to the terminal.
The protrusions of the surface of the collar of the first
element 20 are thereby also pressed into the terminal,
e.g. through the first surface. In case the second element
30 comprises protrusions, these are also pressed into
the terminal, e.g. through the second surface. In this step,
the second element 30 and the first element 20 are de-
formed by the forces of the clinching mandrel that are
acting upon the second element 30 and thereby also on
the first element 20. Due to the deformation, a proper
clamping or clinching force between the first element 20,
the second element 30 and the terminal is established.
In this step 2400, the terminal is hold in position by means
that provide a counter-force, that acts on the opposite
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side to the insertion side of the clinching mandrel, i.e. this
counter-force acts on the collar of the first element 20.
[0057] In both methods 1000 and 2000, the through-
hole has the shape of a cylindrical hole and the hollow
portions have a cylindrical outer and inner surface. The
material of the first and/or second element 30 is harder
than the material of the terminal. The terminal is a busbar
made of Aluminum and the elements are made of alumi-
num or copper alloy, which is treated by platting to be
safe from oxidation.
[0058] Fig. 10 shows part of step 2400 of the method
described above. The clinching mandrel is pressed into
the second element 30 along the longitudinal direction
of the hollow portion of the first element 20. In this em-
bodiment, the overlapping region of the hollow portions
of the first and second element 30 extends along the
overall length of the hollow portion of the first element 20.
[0059] Fig. 11 shows another part of step 2400 of the
method described above. The clinching mandrel is
pressed with force F2 into the second element 30 along
the longitudinal direction of the hollow portion of the sec-
ond element 30 and thereby creates a force in the radial
outer direction that deforms the second element 30 and
further presses it against the first element 20, which de-
forms as well. Force F1 acts as a force to press the pro-
trusions into the terminal and acts on the top and is di-
rected downward in a vertical direction. This could be
achieved for instance by providing a counter force F1
acting at the bottom and being directed upwards in a
vertical direction as indicated in Fig. 11, i.e. at the element
20. The element 20 could for instance be supported by
laying on a ground, or table, thereby providing a corre-
sponding counter force F1 being directed downward in
a vertical direction. The force F1 acting on the top and
being directed downward in a vertical direction as indi-
cated in Fig. 11 may be a force additional to the force F2,
i.e. for instance by separate pressing means or by way
of the clinching mandrel that provides for this force in the
downward vertical direction.
[0060] Fig. 12 shows a flow diagram of the method for
connecting an electrical connector to a counter connector
according to an embodiment of the invention. The meth-
od 3000 comprises the steps of providing an electrical
connector 3100 as described above, for instance as pro-
vided by the method 2000. Then another busbar or an-
other terminal is provided as a counter connector in step
3200. In step 3300 the electrical connector is connected
to the counter connector by inserting a screw through the
hollow portion of the second element 30. Thereby, the
screw is also within the through-hole of the terminal and
within the hollow portion of the first element 20. The screw
is then connected to the counter connector. Also within
this step 3300 one end of the screw is fixed by a screw
nut that is screwed such that is touches a surface of the
collar of the first element 20, which is opposite to the
surface that has the protrusions and contacts the termi-
nal. By fixing the screw nut a rotating force acts on the
first element 20. The first element 20 is prevented from

rotation and/or movement by way of the surface that fac-
es the first side of the terminal and which has protrusions
pressed into the terminal.

List of reference signs

[0061]

1 electrical connector
10 terminal
11 first surface of the terminal
12 second surface of the terminal
15 through-hole
20 first element
21 hollow portion of the first element
22 longitudinal axis
25 collar of the first element
26 main surface of the collar of the first element

(facing the first surface of the terminal)
30 second element
31 hollow portion of the second element
35 collar of the second element
36 main surface of the collar of the second element

(facing the second surface of the terminal)
50 at least one protrusion, plurality of protrusions
51 base portion of a protrusion
52 tip portion of a protrusion
53 height of a protrusion
100 counter connector
200 fixing means, e.g. a screw
210 screw nut
500 electrical connector system
1000 method for connecting an element to a terminal
2000 method for connecting two elements to a termi-

nal
3000 method for connecting an electrical connector

to a counter connector

Claims

1. An electrical connector (1) for connecting a conduc-
tive element to a counter connector (100), compris-
ing:

a terminal (10), of the conductive element, hav-
ing a first surface (11) and defining a through-
hole (15) in the first surface (11) extending
through the terminal (10);
a first element (20) separate from the terminal
(10) and in engagement with the terminal (10);
wherein the first element (20) comprises a hol-
low portion (21) extending through the through-
hole (15) of the terminal (10) and a collar (25)
covering at least a part of a periphery of the
through-hole (15) on the first surface (11) of the
terminal (10),
wherein a main surface (26) of the collar (25)
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facing the first surface (11) of the terminal (10)
is structured such that rotation of the first ele-
ment (20) in the through-hole (15) is prevented.

2. The electrical connector (1) according to claim 1,
wherein the main surface (26) of the collar (25) facing
the first surface (11) of the terminal (10) is structured
along a circumferential direction of the collar (25).

3. The electrical connector (1) according to any one of
the preceding claims, wherein the first element (20)
further comprises at least one protrusion (50) on the
main surface (26) of the collar (25).

4. The electrical connector (1) according to claim 3,
wherein the at least one protrusion (50) comprises
a tip portion (52) and a base portion (51), wherein
the tip portion (52) is facing the terminal (10) and the
base portion (51) is opposite of the tip portion (52)
and located on the main surface (26) of the collar
(25), wherein a peripheral dimension of the tip por-
tion (52) is smaller than a peripheral dimension of
the base portion (51).

5. The electrical connector (1) according to claim 3 or
4, wherein the at least one protrusion (50) is pressed
at least partially into the terminal (10),
wherein at least 5 % of a height (53) of the at least
one protrusion (50) extending from the main surface
(26) of the collar (25) is pressed into the terminal
(10), preferably at least 10%, more preferably at least
40%, even more preferably at least 60%, even more
preferably at least 80%, most preferably 100% of the
height (53) of the at least one protrusion (50).

6. The electrical connector (1) according to any one of
claims 3 to 5,

wherein the at least one protrusion (50) has a
height (53) of at least 0.2 mm, preferably at least
0.4 mm, more preferably at least 0.6 mm, even
more preferably at least 0.8 mm, most preferably
of at least 1.0 mm; and/or
wherein the at least one protrusion (50) has a
height (53) of at most 15 mm, preferably at most
8 mm, more preferably at most 5 mm, even more
preferably at most 3 mm, most preferably of at
most 1 mm.

7. The electrical connector (1) according to any one of
the preceding claims, wherein the first element (20)
comprises a plurality of protrusions (50) on the main
surface (26) of the collar (25), wherein the plurality
of protrusions (50) is preferably distributed equally
on the main surface (26) of the collar (25) facing the
first surface (11) of the terminal (10).

8. The electrical connector (1) according to any one of

the preceding claims, wherein a material of the first
element (20) is harder than a material of the terminal
(10),
preferably wherein a material of the first element (20)
has a Brinell hardness number which is larger by at
least 10%, preferably by at least 30%, more prefer-
ably by at least 80%, even more preferably by at
least 140%, further even more preferably by at least
200%, most preferably by at least 300% as com-
pared to the Brinell hardness number of a material
of the terminal (10).

9. The electrical connector (1) according to any one of
the preceding claims, wherein the terminal (10) has
a second surface (12) opposite of the first surface
(11) and wherein the through-hole (15) extends
through the terminal (10) from the first surface (11)
to the second surface (12), the connector further
comprising:

a second element (30) separate from the termi-
nal (10) and the first element (20), the second
element (30) having a hollow portion (31) re-
ceived within the hollow portion (21) of the first
element (20);
wherein the second element (30) has a collar
(35) covering at least a part of a periphery of the
through-hole (15) on the second surface (12) of
the terminal (10).

10. The electrical connector (1) according to claim 9,
wherein an outer surface of the hollow portion (31)
of the second element (30) is in form-fit connection
with the inner surface of the hollow portion (21) of
the first element (20).

11. An electrical connector system (500), comprising:

an electrical connector (1) according to any one
of claims 1 to 10;
a counter connector (100); and
fixing means (200), optionally a screw, extend-
ing through the hollow portion (21) of the first
element (20) and fixing the electrical connector
(1) to the counter connector (100).

12. A first element (20) for facilitating an electrical con-
nection of a conductive element to a counter con-
nector (100), the first element (20) comprising:

a hollow portion (21) extending along a longitu-
dinal axis and having two opposite ends on the
longitudinal axis;
a collar (25) extending perpendicular to the lon-
gitudinal axis from one end of the first element
(20), the collar (25) having a main surface (26)
facing towards a second end of the first element
(20) along the longitudinal axis;
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at least one protrusion (50), preferably a plurality
of protrusions (50), on the main surface (26) of
the collar (25);
wherein the main surface (26) of the collar (25)
is structured along a circumferential direction of
the collar (25),
preferably wherein the at least one protrusion
(50) comprises a tip portion (52) and a base por-
tion (51), wherein the tip portion (52) is facing
the second end and the base portion (51) is op-
posite of the tip portion (52) and located on the
surface (26) of the collar (25), wherein a periph-
eral dimension of the tip portion (52) is smaller
than a peripheral dimension of the base portion
(51).

13. A method of assembling an electrical connector (1),
the method comprising the steps of:

(a) providing a terminal (10) having a first sur-
face (11) and defining a through-hole (15) in the
first surface (11) extending through the terminal
(10);
(b) providing a first element (20) according to
claim 12;
(c) inserting the first element (20) into the
through-hole (15) such that the main surface
(26) of the collar (25) of the first element (20)
faces the first surface (11) of the terminal (10);
and
(d) deforming the first element (20) at least par-
tially such that the first element (20) is fixed to
the terminal (10).

14. The method of claim 13, further comprising the steps
of:

(b2) providing a second element (30) comprising
a hollow portion (31) extending along a longitu-
dinal axis and having two opposite ends on the
longitudinal axis, a collar (35) extending perpen-
dicular to the longitudinal axis from one end of
the second element (30), the collar (35) having
a main surface (36) facing towards the second
end of the second element (30) along the longi-
tudinal axis;
(c2) at least partially inserting the second ele-
ment (30) into the through-hole (15) such that
the main surface (36) of the collar (35) of the
second element (30) faces a second surface
(12) of the terminal (10) opposite of the first sur-
face (11) of the terminal (10), thereby bringing
an outer surface of the hollow portion (31) of the
second element (30) in communication with an
inner surface of the hollow portion (21) of the
first element (20);
wherein step (d) comprises deforming the sec-
ond element (30) at least partially such that the

second element (30) deforms the first element
(20) at least partially such that the first element
(20) is fixed to the terminal (10).

15. A method of connecting an electrical connector (1)
to a counter connector (100), the method comprising
the steps of:

(a) providing an electrical connector (1) accord-
ing to any one of claims 1 to 10;
(b) providing a counter connector (100) compris-
ing a through-hole;
(c) inserting a fixing means (200), optionally a
screw, through the hollow portion (21) of the first
element (20) of the electrical connector (1) such
that the fixing (200) means extends through the
hollow portion (21), through the through-hole
(15) of the electrical connector (1), and through
the through-hole of the counter connector (1),
and
(d) connecting the electrical connector (1) to the
counter connector (100) by means of the insert-
ed fixing means (200) such that the electrical
connector (1) is fixed to the counter connector
(100).
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