20147096881 A1 |1 0000 10 1010 OO OO

S
=

(43) International Publication Date

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(19) World Intellectual Property Ny
Organization é
International Bureau -,

=

\

(10) International Publication Number

WO 2014/096881 Al

(51

eay)

(22)

(25)
(26)
1

(72

74

31

26 June 2014 (26.06.2014) WIPOIPCT
International Patent Classification:
HOIR 13/6582 (2011.01)
International Application Number:
PCT/IB2012/002834

International Filing Date:
17 December 2012 (17.12.2012)

English
Publication Language: English

Applicant: DELPHI INTERNATIONAL OPERA-
TIONS LUXEMBOURG S.A.R.L. [LU/LU]J; Avenue de
Luxembourg, L-4940 Bascharage (LU).

Inventors: SCHMIDT, Rainer; Peter-Ulsch-Str 23, 90411
Nuremberg (DE). PACHER, Franz; 91154 Roth (DE).

Agent: ROBERT, Vincent; Delphi France SAS - IP De-
partment, Bat. Le Raspali - ZAC Paris Nord 2, 22, avenue
des Nations, CS 65059 Villepinte, F-95972 Roissy CDG
Cedex (FR).

Filing Language:

Designated States (unless otherwise indicated, for every
kind of national protection available). AE, AG, AL, AM,

(84)

AO, AT, AU, AZ, BA, BB, BG, BH, BN, BR, BW, BY,
BZ, CA, CH, CL, CN, CO, CR, CU, CZ, DE, DK, DM,
DO, DZ, EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, GT,
HN, HR, HU, ID, IL, IN, IS, JP, KE, KG, KM, KN, KP,
KR, KZ, LA, LC, LK, LR, LS, LT, LU, LY, MA, MD,
ME, MG, MK, MN, MW, MX, MY, MZ, NA, NG, NI,
NO, NZ, OM, PA, PE, PG, PH, PL, PT, QA, RO, RS, RU,
RW, SC, SD, SE, SG, SK, SL, SM, ST, SV, SY, TH, TJ,
T™M, TN, TR, TT, TZ, UA, UG, US, UZ, VC, VN, ZA,
M, ZW.

Designated States (uniess otherwise indicated, for every
kind of regional protection available): ARIPO (BW, GH,
GM, KE, LR, LS, MW, MZ, NA, RW, SD, SL, SZ, TZ,
UG, ZM, ZW), Eurasian (AM, AZ, BY, KG, KZ, RU, TJ,
TM), European (AL, AT, BE, BG, CH, CY, CZ, DE, DK,
EE, ES, FL, FR, GB, GR, HR, HU, IE, IS, IT, LT, LU, LV,
MC, MK, MT, NL, NO, PL, PT, RO, RS, SE, SI, SK, SM,
TR), OAPI (BF, BJ, CF, CG, CIL, CM, GA, GN, GQ, GW,
ML, MR, NE, SN, TD, TG).

Published:

with international search report (Art. 21(3))

(54) Title: ELECTRICAL HIGH POWER CONNECTOR ASSEMBLY

(57) Abstract: The present invention relates to an electrical high power connector assembly (100), suitable to be mated to an elec-
trical device (200), comprising - a connector housing (101), suitable to be mechanically connectable to the electrical device (200), -
a power contact terminal (300) received in an opening (111) of the connector housing (101), suitable to be electrically connectable
to a corresponding counter terminal of the electrical device (200), and - a shielding (600) received by the opening (111) of the con -
nector housing (101), comprising a shielding body arranged around at least a portion of the power contact terminal (300) to provide
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Electrical high power connector assembly.

The present invention relates to an electrical high power connector
assembly with a shielding, in particular to be used in the field of

electric or hybrid vehicles.

In the field of hybrid or electric vehicles, high power requirements
result in large electrical currents and high electrical voltages
transmitted by the electrical conductors. These large electrical currents
and high electrical voltages create electromagnetic fields of high
strength which can interfere with other electrical applications, such as
navigation systems or radios. Those electromagnetic interferences are
disturbing for users and can even lead to damages in the electronics.

In order to prevent such electromagnetic interferences, usually
shielded cables and connectors are used and the electrical devices,
such as electrical batteries, are provided with suitable electromagnetic

shieldings.

For example, electric batteries for high power applications can be
arranged within a shielding casing, i.e. for example a suitable box of

aluminum.

To provide shielding continuity throughout the corresponding electrical
high power system, parts of this system need to be provided within
corresponding electrical connectors which connect the cable shielding
to the connector shielding and the connector shielding to the shielding
of the electrical devices.

Such parts need to function reliably and, at the same time, should be

efficiently and inexpensively producible.

Thus, it is desirable that such parts are non-complex and can be

produced with few production steps within a mass production

PCT/IB2012/002834
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procedure while, at the same time, they still fulfill high quality

requirements.

An example of a prior art shielded connector assembly is described in
document EP 0 817 316 A1. According to this document, an inner
tubular member made of insulating material is inserted at a cut portion
of a coaxial cable around an inner insulation and underneath a
dismantled shielding braid of the cable. Additionally, an outer tubular
member made of conductive material is provided around the
dismantled shielding braid, such that the cable shielding is squeezed
in between the inner tubular member and outer tubular member. To
establish an electrical connection between the cable shielding and a
conductive housing of an electrical device, a conductive spring is
arranged around the outer tubular member and held by a flange
portion of the outer tubular member, to electrically contact an inner

surface of the conductive housing.

Document DE 10 2009 053 779 B3 describes a further prior art of a
shielding for an electrical high power connector assembly. According
to this document, a sleeve-like shielding is disclosed which, in an
assembled condition of the assembly; is arranged around a female
contact terminal, being in electrical contact with the shielding of an
electrical high power cable, to provide an electrical shielding continuity
for the assembly. The shielding is produced by bending and stamping
a piece of sheet metal and comprises a polygonal cross-section. Due
to the polygonal cross-section, for mounting of the shielding sleeves, a
proper orientation is required. Further, for fixing the shielding inside of
the assembly, the shielding is provided with latching tongues which
are stamped into the shielding. To provide the desired latching
function, after stamping, these tongues need to be bent, thereby
leaving apertures in the shielding surface. Such apertures are
undesirable, since they interrupt the shielding surface of the shielding
and thus deteriorate the shielding function.

PCT/IB2012/002834



10

15

20

25

30

WO 2014/096881

A further prior art example of an electromagnetic shielding for a high
power electrical connector assembly is disclosed in document DE 10
2010 002 681 A1. According to this document, similarly shielding
sleeves are described which also have a polygonal cross-section,
whereby, in this case, respective coding members are provided on the
connector housing and the shielding sleeve to assure a proper
orientation of the shielding sleeve upon assembly. The shielding is
provided with contact tongues which, upon assembly, need to be
inserted into corresponding openings of the housing. Also for this
reason, a precise placement and orientation of the shielding are

required upon assembly.

In view of this prior art, it is an object of the present invention to
provide an electrical high power connector assembly with a shielding
which is less complex and therefore allows an easier manufacture,
while, at the same time, it offers the same or improved functions as
known in the prior art. Further, it is a task of the present invention to
provide a shielding which allows an improved shielding function.
These and other objects which become apparent upon reading the
following description are solved by an electrical high power connector
assembly according to claim 1.

According to the invention, an electrical high power connector
assembly is provided which is adapted to be mated to an electrical
device. For example, such an electrical device can be a high power
electrical device of a hybrid or electrical vehicle such as a high power
battery or similar components used in this field.

Further, the electrical device can be a counter connector. According to
the invention, the electrical high power connector assembly comprises
a connector housing, suitable to be mechanically connectable to the
electrical device, for example by screwing the connector housing to an

PCT/IB2012/002834
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appropriate surface of the electrical device or by similar mechanical

connection means as they are known to the skilled artisan.

According to the invention, the electrical high power connector
assembly comprises a power contact terminal which, in an assembled
condition of the electrical high power connector assembly, is received
by an opening of the connector housing. Further, the power contact
terminal is suitable to be electrically connectable to a corresponding

counter terminal of the electrical device.

To this end, the power contact terminal can be, for example, provided
with a contact pin or can be adapted to receive a respective contact

pin of the counter terminal.

Preferably, the power contact terminal is adapted to transmit large
currents as they are required, for example in the field of electric or
hybrid vehicles. Preferably, such currents are as large as at least 5 A,
more preferably at least 10 A, even more preferably at least 50 A, yet
even more preferably at least 100 A, and most preferably at least 250
A.

According to the invention, the electrical high power connector
assembly comprises a shielding which, in an assembled condition of
the electrical high power connector assembly, is received by the
opening of the connector housing.

The shielding comprises an shielding body, preferably a essentially
sleeve-like shielding body, which, in an assembled condition, is
arranged around at least a portion of the power contact terminal to
provide an electromagnetic shielding for at least said portion.

In other words, upon assembly, both the shielding and the power
contact terminal are inserted in the opening of the connector housing,

PCT/IB2012/002834
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whereby the power contact terminal is arranged at least partially inside
of the shielding. Thereby, up to fabrication imperfections, the shielding
can have an essentially circular or elliptical cross-section and

preferably does not have a polygonal cross-section.

Preferably, to provide an optimum shielding function, at least the
portion of the shielding which is arranged around at least a portion of
the power contact terminal does not comprise interruptions, such as

apertures or through holes.

According to the invention, the shielding body comprises a flange
portion which is suitable to mechanically and electrically contact a
contact surface of the electrical device, when the connector housing is
connected or assembled to the electrical device.

Thereby, the flange portion can be an external or internal rim at an end
of the shielding, i.e. a material portion which surrounds the end of the
shielding, or is provided inside of the end of the shielding.

Similarly, the flange portion can be designed such that a rim is
provided both in the interior and the exterior of the shielding, i.e. such
that the end of the shielding is provided essentially in the center of the

flange portion.

This flange portion constitutes a non-complex and robust means for
contacting the shielding to a corresponding contact surface of the
electrical device, such as an outer surface of a shielding casing of an
electrical battery.

In a preferred embodiment, to this end, the flange portion forms a ring
surface which is essentially in direct mechanical contact with the
contact surface of the electrical device, when the connector housing is
connected to the electrical device.

PCT/IB2012/002834
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Thereby, as compared to the wall thickness of the essentially
cylindrically formed shielding, the ring surface forms a widened contact
area of essentially circular shape between the shielding and the
contact surface of the electrical device. Preferably, the width of the
contact area is at least 2 times, more preferably 4 times, even more
preferably 6, and most preferably 8 times the thickness of the wall
thickness of the essentially cylindrically formed shielding.

The ring surface is essentially in direct mechanical contact with the
contact surface, i.e. up to fabrication imperfections or a specifically
designed structure, fully contacts the contact surface of the electrical
device.

Preferably, the flange portion has essentially the form of a circular
collar which extends outwardly from an end of the shielding. Thus, due
to the flange portion, a large contact area, which advantageously
allows a very robust and stiff mechanical connection between the
shielding and the contact surface of the electrical device, is provided
which, in particular, secures the connection against lateral forces, i.e.
forces essentially perpendicular to the longitudinal axis of the
shielding, acting on the shielding. Further, due to the flange portion, an
advantageous electrical connection between the shielding and the
contact surface is provided.

In a preferred embodiment, the flange portion comprises a plurality of
contact points which are suitable to mechanically and electrically
contact the contact surface of the electrical device, when the
connector housing is connected to the electrical device.

In other words, for example the ring surface can be provided with a
structure, such that a contact between the shielding and the contact

PCT/IB2012/002834
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surface of the electrical device is provided only at defined portions

such as defined points.

Thereby, the construction is less susceptible to a possibly non perfect
contact caused by fabrication imperfections. Such contact points can

for example be elongated bends formed in the ring surface.

Alternatively, the contact points can be defined essentially circular
punches. Preferably, the contact points are embossed into the flange
portion, thereby providing for example the ring surface with a suitable

structure.

In contrast to prior art contact solutions, such as contact tongues,
which precisely have to fit into corresponding apertures or precisely
have to match with corresponding contact elements, due to the
inventive flange portion, precision upon mating the electrical high
power connectors with the electrical device is less critical.

For example, in the case of the prior art contact tongues described
above in the introduction, an insertion precision required which allows
for a tolerance of only up to 10 hundredth of a millimeter, preferably up
to 5 hundredth of a millimeter .

In contrast, an exact placement of the inventive shielding with respect
to the electrical device is not required, as long as the flange portion is
in mechanical contact with the contact surface of the electrical device.
In addition, an exact orientation of the shielding around its longitudinal

axis is not required.

In a preferred embodiment, as opposed for example to prior art
bending and stamping, the shielding is produced as an integral part via
deep-drawing and preferably comprises no seam.

PCT/IB2012/002834
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Such seams are inevitable, for example, in the case of components
which are produced by bending and stamping using flat sheet metal
blanks being the result from the necessary rolling step by means of
which the edges of the originally flat sheet metal blank are connected.
Similar as apertures, such seams form undesirable discontinuities
within the shielding surface of the shielding which deteriorate the
shielding function.

Further, the deep-drawing process allows that necessary structures,
such as locking elements, can be formed within surfaces of the
shielding without the necessity of stamping corresponding apertures
into the surface.

Thus, due to the use of such a deep-drawing process, it becomes
possible that; in a preferred embodiment; the shielding forms a
continuous shielding surface which is not interrupted by any apertures.

The advantageous shielding capability which becomes feasible with
the inventive shielding, allows in a preferred embodiment a shielding
function of at least 40 dB, preferably at least 55 dB, most preferably at
least 70 dB in the range of 10 kHz-5 MHz and at least 40 dB,
preferably at least 55 dB, most preferably at least 65db and more
preferably at least 70 dB in the range of 5 MHz-500 MHz can be
reached.

Similarly, in a preferred embodiment, the inventive electrical high
power connector assembly is adapted to transmit an electrical power
of at least 10 kW more preferably of at least 50 kW, even more
preferably of at least 100 kW, and most preferably of at least 150 kW.

A further advantage of the shielding is that it allows for a beneficial
sealing, e.g. of the interior of the connector housing against moisture

or contamination by dust.

PCT/IB2012/002834
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Preferably, a shielding seal, preferably an O-ring, is arranged around
the shielding body, in between the flange portion and the contact
surface of the connector housing, to at least seal the interior portion of
the connector housing, such that even if the electrical high power
connector assembly is not mated to an electrical device, said interior

portion is sealed.

The present invention relates to an electrical high power connector
assembly comprises at least one contact pin. Moreover, the electrical
high power connector assembly according to the present invention

may also comprise two contact pins or more.

Of course, different features, alternatives and/or embodiments of the
present invention can be combined with each other in various
arrangement to the extent that they are not incompatible or mutually

exclusive of others.

The present invention will be better understood and other features and
advantages will become apparent upon reading the following detailed
description including embodiments for illustrative purposes with
reference to the figures, presented as non-limitative examples, which
can be used to complete the understanding of the present invention
and the description and, where appropriate, contribute to its definition,
in which:

- Fig. 1 shows an exploded view of an electrical high
power connector assembly and a schematic illustration of an
electrical device according to the present invention,

- Fig. 2 shows a perspective illustration of a shielding
according to the present invention,

- Fig. 3A shows a perspective view of the electrical high
power connector assembly mated with the electrical device
according to the present invention,

PCT/IB2012/002834
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— Fig. 3B shows a perspective schematic view of the
shieldings and power contact terminals mounted to the
electrical device according to the present invention,

- Fig. 4 shows a front view, along the mating direction as
shown in Fig. 3B,

- Fig. 5 shows a partially cut view through the electrical
high power connector assembly mated to the electrical device
of Fig. 3A,

— Fig. 6A shows a cut view of the electrical high power
connector assembly according to the present invention, and

— Fig. 6B shows the components of Fig. 3B with the

shieldings partially cut .

It should be noted that, on figures, structural and/or functional elements
which are common to different embodiments may have the same reference
sign. Thus, unless otherwise stated, these elements have structural,

dimensional and material properties which are identical.

Fig. 1 shows an electrical high power connector assembly 100 which
comprises a connector housing 101, a housing seal 501, two
shieldings 600, two terminal carriers 400 and two power contact

terminals 300.

For mating the electrical high power connector assembly 100 to an
electrical device 200, the connector housing 101 is screwed to the
electrical device 200 by means of screws 113, which to this end are
inserted into through holes 115 and screwed into screw holes 201 of

the electrical device 200.

The connector housing 101 comprises a rectangular portion 109,
which forms a mating surface for mating with the electrical device 200,
and a tubular portion 103, which, for example, can be inserted into a

PCT/IB2012/002834
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corresponding counter connector housing, which is not currently

shown, in an assembly direction indicated by arrow 705.

To facilitate the insertion, the tubular portion 103 of the connector
housing 101 is provided with guide rails 105 and a cam pin 107, which,
for the insertion, can interact with a corresponding lever mechanism,

as it is known in the art.

Upon assembly of the electrical high power connector assembly 100,
each shielding 600, each terminal carrier 400 and each power contact
terminal 300 are received in openings 111.

To this end, the shielding 600 is inserted into the opening 111, such
that a cylindrical ring portion 607 of an enlarged diameter of the
shielding 600 is arranged in contact with an inner surface 112 of the
opening 111.

Thereby, a shielding seal 505, for example an O-ring, is placed around
the cylindrical ring portion 607 adjacent to a flange portion 609, being
pressed by said portion against a corresponding surface of the
connector housing 111.

Such sealing means are provided as sealing against moisture , dust or
dirt, and allow a sealing function for the interior of the connector
housing 101, even if the electrical high power connector assembly 100
is not mated to the electrical device 200.

Further, upon assembly of the electrical high power connector
assembly 101, the terminal carrier 400, which preferably is made of an
insulating material such as for example a plastic material, is at least
partially received in the shielding 600, thereby being at least partially
arranged around the power contact terminal 300.

PCT/IB2012/002834



10

15

20

25

30

WO 2014/096881

12

To this end, a terminal base portion 401 is inserted into the shielding
600, up to an intermediate portion 405 of the terminal carrier 400 is
placed inside of the cylindrical ring portion 607 of the shielding 600.

A terminal carrier seal 507 is provided around the intermediate portion
405 of the terminal carrier 400, such that, in an assembled condition,
the interior of the shielding 600 is sealed.

Further, upon assembly, the power contact terminal 300 is inserted
through an opening inside a conical portion 403 of the terminal carrier
400, thereby being at least partially arranged inside the shielding 600,
such that, at least, a main body 303 of the power contact terminal 300
is electromagnetically shielded.

The power contact terminal 300 is further provided with a fixation
recess 307 with a fixation stop 305, the function of which will be
described below with reference to Fig. 6A.

The power contact terminal 300 is provided with a power terminal seal
509, which, in an assembled condition, is arranged between the power
contact terminal 300 and an inner surface of the terminal carrier 400,
to seal the interior of the terminal carrier 400 and, thereby, the interior
of the shielding 600.

When the electrical high power connector assembly 100 is mated with
the electrical device 200, contact pins 301 of the power contact
terminals 300 protrude through terminal openings 203 of the electrical
device 200, such that they can be electrically connected to
corresponding female terminals, not currently shown, inside of the

electrical device 200.

The electrical device 200 is further provided with an interlock opening
205 for a corresponding interlock connection, not currently shown, of

PCT/IB2012/002834
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the electrical high power connector assembly 100 which, inside of the
electrical high power connector assembly 100, is provided with a
corresponding interlock seal 503. Preferably, the interlock seal 503 is
arranged in the connector housing 101.

When the electrical high power connector assembly 100 is mated to
the electrical device 200, the housing seal 501 is placed within a
sealing channel 121 provided within the rectangular portion 109 of the
connector housing 101 and is pressed against a corresponding
surface of the electrical device 200.

Fig. 2 shows a perspective view of the shielding 600 which comprises
a shielding body 603, which is not interrupted by any apertures or
seams. Due to the continuous surface of the shielding 600, particularly
of the shielding body 603, an optimum shielding function is provided.
The shielding body 603 comprises the cylindrical ring portion 607.

This is a particular advantage which can be achieved by a deep-
drawing process which does not require, for example, closing of the
cylindrical part of the shielding 600 via a welding seam, as it is usually
the case when the shielding is produced via bending and stamping

sheet metal blanks.

The deep-drawing process also allows for the production of more
complex structures, such as a locking element 604, which is preferably
formed within an outer surface of the shielding body 603, preferably
via a combination of deep-drawing and punching, which is adapted to
interact with a corresponding shield fixation latch 117, as shown on
Fig. 5, of the connector housing 101 to lock the shielding 600 in the

opening 111 of the connector housing 101.

PCT/IB2012/002834
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Further, the deep-drawing process allows to produce complex
structures, in particular when combined with punching, such as a
locking stop 606 and locking tongues 605, which are formed within the
surface of the shielding 600.

Preferably, the locking element 604 comprises locking tongues 605,
which are formed by deforming a step 608 located between the
shielding body 603 and the cylindrical ring portion 607, preferably via
deep-drawing process, such locking tongue 605 protrudes outwardly
from an outer surface of the shielding body 603. The locking tongues
605 advantageously support the interaction of the locking elements
604 with the corresponding shield fixation latch 117 such that the
shielding 600 can be safely locked within the opening 111, in particular
during transport and handling.

In a preferred embodiment, the cylindrical ring portion 607 is provided
with an enlarged diameter as compared to the shielding body 603. In
addition, the flange portion 609 extends outwardly from said cylindrical

ring portion 607 as a circular collar.

As shown in Fig. 2, the flange portion 609 is provided with a plurality of
contact points 611 which form a circular array around the
circumference of the cylindrical ring portion 607. These contact points
611 are preferably embossed into the flange portion 609 and, in a
mated condition of the electrical high power connector assembly 100
with the electrical device 200, a ring surface 602, which, due to the
perspective of the Fig. 2 is not visible thereon, is in contact with a
contact surface 207, shown on Fig. 3B, of the electrical device 200 via
said contact points 611.

Preferably, at an end opposing the flange portion 609, the shielding
600 comprises a tapered area 601, which preferably is oriented

PCT/IB2012/002834
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inwardly. Thereby, for example, insertion of the shielding body 603 into

a further shielding sleeve, which is not currently shown, is eased.

Fig. 3A shows the electrical high power connector assembly 100 being
mated with the electrical device 200. Particularly, the rectangular
portion 109 of the connector housing 101 is screwed to electrical
device 200 via screws 113.

Fig. 3B shows the same view as Fig. 3A, whereby the connector
housing 101 as well as the screws 113 are omitted. Therefore, in Fig.
3B, the shieldings 600 are visible, whereby the respective flange
portions 609 are in mechanical and electrical contact with contact
surface 207 of the electrical device 200.

Due to the contact area of the shielding 600 with the contact surface
207, which is widened as compared to the width of the cylindrical wall
of the shielding 600, a connection is provided which is robust against
lateral forces acting on the shielding 600 and which is beneficial in

terms of electrical conduction.

As one can see further in Fig. 3B, when the electrical high power
connector assembly 100 is mated to the electric device 200, the
conical portion 403 of the terminal carrier 400 protrudes through the
terminal openings 203 of the electrical device 200 surrounding contact
pins 301 of the power contact terminal 300.

Fig. 4 shows a front view, along the mating direction of the
components of Fig. 3B described above along the contact surface 207
of the electrical device 200. As shown, in the mated state here above
described, the ring surface 602 of the shielding 600 is in contact with

the contact surface 207 via contact points 611.
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Due to this contact mechanism, upon assembly the exact position of
shieldings 600 with respect to the terminal openings 203 is less
critical, as for example compared to the above discussed prior art
contact tongue mechanisms, since the electrical contact is
independent of the exact position of the shieldings 600 with respect to

the contact surface 207.

In other words, if the position of one of the shieldings 600 deviates
from the shown ideal case, the electrical contact between shielding

600 and contact surface 207 will still be established.

A further advantage of the present design is that, due to the simple
contact mechanism, the terminal openings 203 and the interlock
opining 205 can be realized smaller as compared to the prior art
examples, which allows that the terminal openings 203 and the
interlock opining 205 can be produced as non-connected holes. This
allows to produce the terminal openings 203 and the interlock opining
205 in a simply way, for example by drilling.

More complicated structures, as they are required when the terminal
openings and the interlock opining overlap due to the required size,
have to be fabricated by more complicated milling procedures.

Fig. 5 shows a partial cut view of the components of Fig. 3A. The Fig.
5, in particular, illustrates the sealing function of the sealing

components.

As shown, the housing seal 501 is arranged between the rectangular
portion 109 of the connector housing 101 and the contact surface 207
of the electrical device 200. Moreover, the shielding seal 505 is
arranged between the flange portion 609 of the shielding 600 and a
corresponding surface surrounding the opening 111 of the connector
housing 101.

PCT/IB2012/002834



10

15

20

25

30

WO 2014/096881

17

Similarly, the terminal carrier seal 507 is placed in a recess provided in
the intermediate portion 405 of the terminal carrier 400 being pressed
against an inner surface of the shielding 600.

Further, in Fig. 5, the above mentioned shielding fixation latches 117
are in engagement with the locking element 604 of the shielding 600.
Preferably, to this end, the locking element 604 comprises the locking
stop 606, which protrudes outwardly from an outer surface of the
shielding body 603 and which is adapted to engage the shielding
fixation latch 117 to lock the shielding 600 in the opening 111.

Fig. 6A shows a partial cut view of Fig. 5 in which the electrical device
200 has been removed, as it is the case, for example, during transport

or storage of the electrical high power connector assembly 100.

As shown in Fig. 6A, due to the engagement of shielding fixation latch
117 with the locking stop 606 of the locking element 604 of the
shielding 600, the shielding 600 is locked within the connector housing
111, such that the locking is secured, for example, against push out
forces, which act essentially along the direction of arrow 701, as they

can, for example, occur during transport.

Further, in its interior, the terminal carrier 400 is provided with terminal
fixation latches 407 with locking projections 409, which interact with
fixation stops 305 provided within the fixation recess 307 of the power
contact terminal 300 to lock the power contact terminal 300 inside of
the terminal carrier 400. The terminal carrier 400 is locked inside the
shielding 600 by terminal carrier fixation elements 411, only one of
which is visible in Fig. 6A.

Fig. 6B shows a cut through the components of Fig. 3B. As one may
derive from Fig. 6B, due to the provision of the flange portion 609, a
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particularly stable and stiff mechanical contact between shielding 600

and the contact surface 207 of the electrical device 200 is provided.

Due to this design, the contact between the shieldings 600 and the
contact surface 207 is, in particular, less susceptible influences of
lateral forces, as they can act in the direction of arrows 703 shown in
Fig. 6B.

Obviously, the present invention is not limited to embodiments which are
here above described and provided only as examples. It also includes
different modifications, and alternatives that may be considered by the
person skill in the art as part of the present invention, including all
combinations of different embodiments here above described, taken alone or

in combination.
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Claims
1. Electrical high power connector assembly (100), suitable to be

mated to an electrical device (200), comprising

— a connector housing (101), suitable to be mechanically
connectable to the electrical device (200),

— a power contact terminal (300) received in an opening (111)
of the connector housing (101), suitable to be electrically
connectable to a corresponding counter terminal of the
electrical device (200), and

— a shielding (600) received by the opening (111) of the
connector housing (101), comprising a shielding body (603)
arranged around at least a portion of the power contact
terminal (300) to provide an electromagnetic shielding for at
least said portion,

characterized in that the shielding body (603) comprises a flange
portion (609) suitable to mechanically and electrically contact a contact
surface (207) of the electrical device (200), when the connector
housing (101) is connected to the electrical device (200).

2. Electrical high power connector assembly (100) according to
claim 1, characterized in that the flange portion (609) forms a ring
surface (602) essentially in direct mechanical contact with the contact
surface (207) of the electrical device (200), when the connector
housing (101) is connected to the electrical device (200).

3. Electrical high power connector assembly (100) according to
any one of claims 1 or 2, characterized in that the flange portion
(609) has essentially the form of a circular collar which extends
outwardly from an end of the shielding (600).

4. Electrical high power connector assembly (100) according to
any one of the preceding claims, characterized in that the flange
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portion (609) comprises a plurality of contact points (611), suitable to
mechanically and electrically contact the contact surface (207) of the
electrical device (200), when the connector housing (101) is connected
to the electrical device (200) and which preferably form a circular

array.

5. Electrical high power connector assembly (100) according to
claim 4, characterized in that the flange portion (609) comprises at
least 8, preferably at least 16, more preferably at least 32 contact
points (611).

6. Electrical high power connector assembly (100) according to
any one of claims 4 or 5, characterized in that the contact points
(611) are embossed into the flange portion (609).

7. Electrical high power connector assembly (100) according to
any one of the preceding claims, characterized in that the shielding
body (603) comprises a cylindrical ring portion (607) of enlarged
diameter, and in that the flange portion (609) extends outwardly from

said cylindrical ring portion (607).

8. Electrical high power connector assembly (100) according to
any one of the preceding claims, characterized in that the shielding
(600) comprises a locking element (604) formed within an outer
surface of the shielding body (603), suitable to interact with a
corresponding shield fixation latch (117) of the connector housing
(101) to lock the shielding (600) in the opening (111) of the connector
housing (101).

9. Electrical high power connector assembly (100) according to
claim 8, characterized in that the locking element (604) comprises a
locking stop (606), which protrudes outwardly from an outer surface of
the shielding body (603), suitable to engage a shielding fixation latch
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(117) of the connector housing (101) to lock the shielding (600) in the

opening (111) of the connector housing (101).

10.  Electrical high power connector assembly (100) according to
claim 8, characterized in that the locking element (604) comprises at
least one locking tongue (605) formed by deforming a step (608)
arranged between the shielding body (603) and the cylindrical ring
portion (607), such that the locking tongue (605) protrudes outwardly
from the outer surface of the shielding body (603).

11.  Electrical high power connector assembly (100) according to
any one of the preceding claims, characterized in that the shielding
(600) comprises a tapered area (601) at an end opposing the flange
portion (609), preferably oriented inwardly.

12.  Electrical high power connector assembly (100) according to
any one of the preceding claims, characterized in that the shielding
(600) is produced as an integral part, preferably whereby the shielding

(600) comprises no seam.

13.  Electrical high power connector assembly (100) according to
any one of the preceding claims, characterized in that the shielding
body (603), preferably the shielding (600), forms a continuous,
shielding surface which is not interrupted by any apertures.

14.  Electrical high power connector assembly (100) according to
any one of the preceding claims, further comprising a terminal carrier
(400), preferably made of insulating material, characterized in that
terminal carrier (400) is at least partially received by the shielding
(600) and at least partially arranged around the power contact terminal
(300).
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15.  Electrical high power connector assembly (100) according to
any one of the preceding claims, further comprising a housing seal
(501) and a shielding seal (505),

characterized in that the housing seal (501) is arranged in between a
sealing surface (121) of the connector housing (101) and the contact
surface of the electrical device (200), and in that the shielding seal
(505) is arranged between the flange portion (609) of the shielding
(600) and a corresponding surface surrounding the opening (111) of

the connector housing (101).

16.  Electrical high power connector assembly (100) according to
any one of the preceding claims, further comprising an interlock seal
(503),

characterized in that the interlock seal (503) is arranged in the

connector housing (101).
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