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(54) POWER CONNECTOR WITH A CONDUCTIVE SEAL

(57)  An electrical power connector (1), comprising
- a housing (2) having cavities (12) in which are accom-
modated power terminals (6) electrically connected to
respective shielded cables (13), each having an individ-
ual shielding layer (15),
- an shielding element (4) being mounted outside said
cavities (12).

The power connector (1) further comprises an elas-

tomeric conductive seal (11) mounted on an outer sur-
face of the housing (2), inserted between the housing (2)
and the outer shielding element (4), this elastomeric con-
ductive seal (11) having connection means (23) passing
through passages (17) made in the housing (2) so as to
electrically connect the shielding layers (15) to the outer
shielding element (4).
Method for assembling such a power connector;
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Description
Technical Field

[0001] The disclosure below relates to the field of pow-
er connectors. More particularly, this disclosure relates
to power connectors equipped with electromagnetic
shielding. Such power connectors can be used in motor
vehicles.

Prior Art

[0002] Indeed, for example, in the field of motor vehi-
cles and in particular electric, hybrid or plug-in hybrid
vehicles, high currents can be transmitted in wiring net-
works and/or electrical power circuits, such as those in-
terconnecting elements such as a battery, a motor, a volt-
age converter, etc. Due to the electrical power involved
in these applications, the shielding of cables and con-
nectors is of paramount importance. It is therefore im-
portant to ensure the continuity of the shielding in the
cable harnesses involved in these applications and in
particular at the level of the connectors included in these
harnesses.

[0003] Typically, there are two types of shielded con-
nectors for power applications: the connectors compris-
ing a global shielding and the connectors in which the
shielding is provided by a shielding continuity through
individual shielded wires.

[0004] Further, these types of connectors are usually
sealed against ingress of water. Then, depending on the
shielding technology (global or through individual shield-
ed wires), the shielding elements are placed inside or
outside the sealed area.

[0005] For example, the patent document
EP3155692A1 discloses a connector with shielding ele-
ments inside the sealed area and the patent document
FR3032835A1 discloses a connector with shielding ele-
ments outside the sealed area.

[0006] The respective architectures of these two types
of connectors are very different from each other. As a
consequence, the counter-connectors designed to con-
nect respectively each one of these types of connectors
are also different. This multiplies the number of parts to
be manufactured, stored, supply, etc., which has disad-
vantages in terms of economics, logistics, etc.

[0007] The presentdisclosure is intended to provide a
solution that at least partially reduces these drawbacks.

Summary of the invention

[0008] For this purpose, it is proposed a power con-
nector according to claim 1. Thanks to this power con-
nector, the shielding layer of individual shielded wires are
connected, via the elastomeric conductive seal to the out-
er shielding elements. Thus, this connector can be used
for both shielding technologies: global or through individ-
ual shielded wires. The connector interface remains com-

10

15

20

25

30

35

40

45

50

55

patible with a single reference of counter-connector. It is
not necessary to manufacture two counter-connectors
for use in each of these two shielding technologies.
[0009] Advantageously, this electrical connector pos-
sibly comprises one or more of the features mentioned
in claims 2 to 6, each one of these features being con-
sidered independently of each other or in combination of
one or several others.

[0010] Itis also disclosed below a method for assem-
bling an electrical power connector. Advantageously, this
method possibly comprises one or more of the features
mentioned in claims 8 to 10, each one of these features
being considered independently of each other or in com-
bination of one or several others.

Brief description of the drawings

[0011] Otherfeatures, purposes and advantages ofthe
disclosure will become apparent on reading the following
detailed description given with reference to the appended
drawings and by way of non-limiting examples and in
which:

Figure 1is a schematicrepresentation in perspective
of an example embodiment of power connector (from
which the seal retainers have been removed);
Figure 2 is a schematic perspective cross-section of
the power connector shown in Figure 1;

Figure 3 is a schematic perspective cross-section of
a portion of the power connector shown in Figure 2;
Figure 4 is a schematicrepresentation in perspective
of a first embodiment example of elastomeric con-
ductive seal;

Figure 5 is a schematic elevation front view of a sec-
ond embodiment example of elastomeric conductive
seal;

Figure 6 is a schematicrepresentation in perspective
of the second embodiment example of elastomeric
conductive seal mounted in an outer shielding ele-
ment.

Detailed description

[0012] An example of an embodiment of a power con-
nector 1 is shown in Figures 1 to 3. In this example, the
power connector 1 is a 2-way female connector, but this
disclosure can be transposed to other types of connec-
tors.

[0013] In this description, adjectives such as "rear",
"front", etc. refer to the mating direction of the connector
1, the front side corresponding to the mating interface of
the connector 1 with a counter-connector.

[0014] The connector 1 is a cable connector. It com-
prises in particular a housing 2, a mate assist system 3,
an outer shielding element 4 (which can be formed by
one or several parts), two ferules 5, two female terminals
6, two front single-wire seals 7, two seal retainers 8, two
rear single-wire seals 9, a global seal 10 and an elasto-
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meric conductive seal 11.

[0015] The housing 2, the mate assist system 3 and
the seal retainers 9 are made of a dielectric material (for
example they are made by molding). The outer shielding
element 4 and the ferules 5 are made of a conductive
material (for example the ferules 5 are made by deep-
drawing of a sheet metal). The female terminals 6 are
made for example of copper or a copper alloy (although,
other conductive metals can be used, such as aluminum
for example). The front single-wire seals 7, the rear sin-
gle-wire seals 9 and the global seal 10 are made of elas-
tomeric material. The elastomeric conductive seal 11 is
made of elastomeric material with conductive fillers (For
example, the elastomeric material is a silicone or fluoro-
silicone, and the fillers may comprise carbon, graphite,
silver and/or copper particles). For example, the elasto-
meric conductive seal 11 is made of a graphite mixed dry
silicone. Such an elastomeric conductive seal 11 has
properties which are suitable for sealing the connector
1, as well as a suitable electrical conductivity. For exam-
ple, the elastomeric material with conductive fillers is cho-
sen to achieve aresistance of less than 100mOhms, and
more advantageously less than 50mOhms (for example,
about 30mOhms). It has been confirmed that such a ma-
terial does not reduce the performances of the shielding
properties (attenuation) of the overall connector 1.
[0016] The housing 2 comprises two cavities 12, each
one accommodating one female terminal 6. Each female
terminal 6 is mechanically attached and electrically linked
to a shielded cable 13. Each shielded cable 13 compris-
es, from the outside in, an outer insulating sheath 14, a
shielding layer 15 (for example a shielding braid), aninner
insulating sheath and a core wire (not shown). A ferule
5 is mounted on a stripped area of each shielded cable
13, on which a portion of the outer insulating sheath 14
is removed to expose the shielding layer 15. A rear single
wire seal 9 is mounted on each shielded cable 13, on a
rear portion of this stripped area. Each rear single-wire
seal 9 seals a cavity 12 between an inner surface of the
housing 2 and the outer insulating sheath 14 of a shielded
cable 13. A front single wire seal 7 is mounted on each
shielded cable 13, between the stripped area and a fe-
male terminal 6. For example, each front single wire seal
7 is maintained on a shielded cable by a crimping portion
of a female terminal 6. Each front single-wire seal 7 seals
a cavity 12 between an inner surface of the housing 2
and the inner insulating sheath of a shielded cable 13.
Accordingly, each cavity 12, as in prior art configurations,
is sealed at the front and at the rear, respectively by a
front single-wire seal 7 and a rear single-wire seal 9. In-
deed, in prior configurations, each cavity 12 is only open
at its rear and front ends. But, further in this embodiment
example, each cavity 12 has a peripheral wall 16 com-
prising passages 17. In other words, passages 17 are
made in the housing 2, between the outer surface and
the inner surface of the peripheral wall 16 of each cavity
12. Then, an elastomeric conductive seal 11 is required
to complete the sealing of the cavity 12 at the passages
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17. Further, the elastomeric conductive seal 11 provides
an electrical continuity between the outer shielding ele-
ment 4 and the ferules 5.

[0017] Indeed, the outer shielding element 4 is placed
outside each cavity 12, on an outer surface of the housing
2 and each ferule 5 is placed inside each cavity 12. More
precisely, each ferule 5 has a fixation portion 18 and fun-
nel portion 19 (see Figure 3). The funnel portion 19 serves
to guide a free end of the shielded cable 13 towards and
in the fixation portion 18. The funnel portion 19 also pro-
vides a smoother and larger electrical contact area that
the fixation portion 18. This improves the electrical con-
tact between the elastomeric conductive seal 11 and the
ferule 5. The fixation portion 18 is tightly held on the
stripped portion of the shielded cable 13 so as to establish
an electrical contact and connection between the shield-
ing layer 15 of the shielded cable 13. The elastomeric
conductive seal 11 is in electrical contact both with the
with outer shielding element 4 and the funnel portion 19,
which is itself electrically connected to the fixation portion
18. Therefore, an electrical continuity is established be-
tween the outer shielding element 4 and the shielding
layer 15 of the shielded cable 13 through the passages
17 via the elastomeric conductive seal 11.

[0018] According to the embodiment example shown
in Figure 4, the elastomeric conductive seal 11 has an
essentially oval shape. This essentially oval shape forms
a closed loop or ring. This ring has an outer circumfer-
ential surface 20 and an inner surface 21. The outer cir-
cumferential surface 20 faces radially outward (of the ring
shape) and is smooth. The inner surface 21 is essentially
opposite the outer circumferential surface 20, faces ra-
dially inward and includes two crenelated sections 22 on
which contacting projections 23 extend radially inward
from the inner surface 21. For example, the contacting
projections 23 form a single piece with the ring. For ex-
ample, each crenelated section 22 comprises five con-
tacting projections 23. The elastomeric conductive seal
11 is placed on the outer surface of the housing 2, with
one contacting projection 23 in each passage 17. The
elastomeric conductive seal 11 is shared by the two cav-
ities 12 of the connector 1, but the elastomeric conductive
seal 11 comprises one crenelated section 22 for each
cavity 12. The elastomeric conductive seal 11 is essen-
tially inserted between the outer surface of the housing
2 and the outer shielding element 4, even though each
contacting projection 23 penetrates, through a passage
17, in a cavity 12 to make an electrical contact with the
corresponding ferule 5. In other words, the elastomeric
conductive seal 11 has connection means (i. e. contact-
ing projection 23) passing through at least one passage
17, and such connection means electrically connects the
shielding layer 15 to at least one outer shielding element
4,

[0019] According to another embodiment example
shown in Figure 5, the elastomeric conductive seal 11 is
manufactured as an open strip. This open strip can be
bent so as to form a ring (see Figure 6). Then, the elas-
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tomeric conductive seal 11 has four contacting projec-
tions 23, as well as fixation projections 26, 27. The fixation
projections 26, 27 are intended to be inserted in opposite
openings or notches made in the housing 2. More par-
ticularly, the elastomeric conductive seal 11 has two end
fixation projections 26 each respectively located at a free
end of the open strip and one central fixation projection
27 located essentially in the middle of the open strip.
When inserted in an opening or a notch, the two end
fixation projections 26 (which are each respectively
equivalent to half of the central fixation projection 27)
maintain the strip as a ring.

[0020] Each contacting projection 23 penetrates
through a passage 17 to establish an electrical contact
with a ferule 5. In the ring formed by the elastomeric con-
ductive seal 11, the contacting projections 23 are sym-
metrically arranged with regard to a plane P (horizontal
in Figure 6) passing through the longitudinal axis of the
two ferules 5. They are also symmetrically arranged with
regard to a plane P’ (vertical in Figure 6) passing through
the end fixation projections 26, 27.

[0021] The elastomeric conductive seal 11 shown in
Figure 5 and 6 is easier to manufacture and to assemble
on the housing 2, than the one shown in figure 4. The
elastomeric conductive seal 11 shown in Figure 5 and 6
is essentially inserted between the outer surface of the
housing 2 and the outer shielding element 4 as described
for the previous embodiment (the one shown in Figure 4).
[0022] For assembling the electrical power connector
1, the following steps, for example, are implemented.

- preparing the shielded cables 13 : removing the out-
erinsulating sheath 14 over a portion of the free end
of the shielded cables 13 (and shielding layer 15 and
the inner insulating sheath over other portions of the
free end of the shielded cables 13, threading the seal
retainers 10, the rear single-wire seals 9, the ferules
5 (the ferules 5 being positioned in electrical contact
with the shielding layer 15) and the front single-wire
seals 7 on the free end of the shielded cables 13,
crimping the female terminals 6 on the free end of
the shielded cables 13 (with a crimping portion
crimped over a portion of the respective front single-
wire seals 7 and another crimping portion over a por-
tion of the core wire),

- mounting the elastomeric conductive seal 11 on the
outer surface of the housing 2,

- mounting the outer shielding element 4 on the hous-
ing 2,

- inserting each free ends of the shielded cables 13
previously prepared in its respective cavity 12,

- attaching the seal retainers to the housing 2.

[0023] The order of these steps can be possibly
changed by the skilled person.
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Claims

1.

An electrical power connector (1), comprising

- a housing (2) made of a dielectric material, the
housing (2) having at least one cavity (12), said
at least one cavity (12) being configured for ac-
commodating a power terminal (6), said power
terminal (6) being electrically connected to a re-
spective shielded cable (13) having anindividual
shielding layer (15),

- at least one outer shielding element (4) being
mounted outside said at least one cavity (12)
and configured to be electrically connected to a
respective shield of a counterpart connector
when said power connector (1) is mated to said
counterpart connector, characterized in that it
comprises at least one elastomeric conductive
seal (11) mounted on an outer surface of the
housing (2), this outer surface being opposite to
an inner surface of said at least one cavity (12),
at least one passage (17) made in the housing
(2), between said outer surface and said inner
surface, said at least one elastomeric conduc-
tive seal (11) being inserted between the hous-
ing (2) and said at least one outer shielding el-
ement (4), said atleast one elastomeric conduc-
tive seal (11) having connection means (23)
passing through at least one passage (17), and
said connection means (23) electrically connect-
ing the shielding layer (15) to said at least one
outer shielding element (4).

The electrical power connector (1) according to claim
1, comprising at least one ferrule (5) in electrical con-
tact with the shielding layer (15) of a respective
shielded cable (13), said at least one elastomeric
conductive seal (11) being electrically connected to
the shielding layer (15) via said ferrule (5).

The electrical power connector (1) according to claim
1 or 2, wherein said at least one elastomeric con-
ductive seal (11) has a shape forming a closed ring,
said at least one elastomeric conductive seal (11)
having an outer circumferential surface (20) provid-
ing a sealing barrier to said at least one outer shield-
ing element (4), and said connection means (23) of
the conductive seal being formed as contacting pro-
jections extending radially from an inner surface (21)
of said at least one elastomeric conductive seal (11)
into said at least one cavity (12).

The electrical power connector (1) according to claim
1 or 2, wherein said at least one elastomeric con-
ductive seal (11) is manufactured as an open strip
configured to be bent to have an outer circumferen-
tial surface (20) providing a sealing barrier to said at
least one outer shielding element (4), and said con-
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nection means (23) of the conductive seal being
formed as contacting projections extending radially
from an inner surface (21) of said at least one elas-
tomeric conductive seal (11) into said at least one
cavity (12).

The electrical power connector (1) according to claim
4, wherein said at least one elastomeric conductive
seal (11) comprises fixation projections (26, 27) ex-
tending radially from the inner surface (21) of said
at least one elastomeric conductive seal (11) and
inserted in notches made in the housing (2).

The electrical power connector (1) according to any
preceding claim, wherein said at least one elasto-
meric conductive seal (11) is made of a graphite
mixed dry silicone.

A method for assembling an electrical power con-
nector (1), this method comprising the steps of

- mounting at least one outer shielding element
(4) on a dielectric housing (2), the housing (2)
having at least one cavity (12), said at least one
cavity (12) being configured for accommodating
apower terminal (6), the outer shielding element
(4) being outside said at least one cavity (12)
and configured to be electrically connected to a
respective shield of a counterpart connector
when said power connector (1) is mated to said
counterpart connector,

- inserting an electrical power terminal (6) in said
at least one cavity (12), said power terminal (6)
being electrically connected to a respective
shielded cable (13) having an individual shield-
ing layer (15),

characterized in that this method further compris-
es, prior to the step of mounting said at least one
outer shielding element (4), a step of mounting an
elastomeric conductive seal (11) on an outer surface
of the housing (2), this outer surface being opposite
to an inner surface of said at least two cavities (12),
the elastomeric conductive seal (11) being inserted,
once said at least one outer shielding element (4)
mounted on the housing (2), between the housing
(2) and said at least one outer shielding element (4),
the elastomeric conductive seal having connection
means (23) passing through at least one passage
made in the housing (2), between said outer surface
and said inner surface, for electrically connecting the
shielding layer (15) to said at least one outer shield-
ing element (4).

The method of claim 7, comprising a step of mounting
at least one ferrule (5) in electrical contact with the
shielding layer (15) of a respective shielded cable
(13) and comprising a step of inserting, in said at
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10.

least one cavity (12), the corresponding power ter-
minal (6), a portion of the shielded cable (13) con-
nected to this power terminal (6) and said at least
one ferrule (5), so that the elastomeric conductive
seal be electrically connected to the shielding layer
(15) via said at least one ferrule (5).

The method of claim 7 or 8, wherein the step of
mounting said at least one elastomeric conductive
seal (11) on the housing (2), comprises providing the
elastomeric conductive seal (11) as a strip extending
betweentwo free ends, and bending iton the housing
(2) so as to form a ring shape.

The method of any of claims 7 to 9, wherein the step
of mounting said at least one elastomeric conductive
seal (11) on the housing (2), comprises inserting fix-
ation projections (26, 27) in notches formed in the
housing (2).
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