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(57) Abstract: There is disclosed a shielded wire harness A comprising: one or more of wires (30); a shielded connector (58) com-
prising one or more terminals (40) respectively connected to the wire(s) (30), and contigured to be connected to a mating connector
(12); and a shielding member (50) substantially formed in a tube shape and configured to collectively enclose the wire(s) (30) and to
be connected to the shielded connector (58), wherein the shielding member (50) comprises a main shield portion (51) made of a con -
ductive pipe (51), and a sub-shield portion (54) connected to the conductive pipe (51) and the shielded connector (58), and wherein
the sub-shield portion (54) comprises a braided member (52) being at least partly covered by a coating (53) which provides flu -
id-tightness when the sub-shield portion (54) is connected to the conductive pipe (51) and the shielded connector (58). Furthermore,
there is disclosed a corresponding shielding member and manufacturing method.
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Description

The present invention relates to a shielded wire harness, to a shielding
member and to a method of producing a shielded wire harness.

It is known in the art to shield wire harnesses used in vehicles, particularly
used in electric vehicleé (EV), in order to avoid unwanted influences in the electric
system thereof. Such shielding can be achieved by individually shielding each wire or
cable or by collectively shielding plural wires or éables by a shield layer such as by a
braided shielding. Furthermore, it has been known e.g. from US 2014/0326479 A1 to
use an electric-wire protection pipe which is a metal pipe that surrounds plural
electric wires.

According to the present inventib_n it is an object to improve shielding properties
and sealability for a wire harness for a vehicle.

This object is solvéd according. to the invention by the features of the
independent claims. Particular embodiments of the invention are subject of the
dependent claims.

| According to one aspect of the invention, there is provided a shielded wire
harness comprising: one or more of wires; a shielded connector comprising one or
more termihals respectively connected to the wire(s), and configured to be

connected to a mating connector; and a shielding member substantially formed in a
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tube shape and configured to collectively enclose the wire(s) and to be connected to
the sﬁielded connector, wherein the shielding member comprises a main shield
portion made of a conductive pipe, and a sub-shield portion connected to the
conductive pipe and the shielded connector, and wherein the sub-shield portion
comprises a braided member being at least partly Covered by or formed With a

coating which provides fluid-tightness or sealability when the sub-shield portion is

~ connected to the conductive pipe and the shielded connector.

Accordingly, by providing the shielding member comprising a main shield
portion made of a conductive pipe and a sub-shield including a braided member
being at least partly covered by a coating high electromagnetic shielding propertie.s
and providing a high sealability (particularly fluid- or water-tightness) for the Wire(s)
arranged in the main shield portion. Moredver, the main shield portioh made of the
conductive pipe particularly allows for easily arranging the wire harness in a vehicle
particularly taking into account its chassis design by bending the conductive pipe

accordingly. Furthermore, particularly due to a stiffness of the conductive pipe, it can

be easily fixed to the vehicle at a reduced number of fixing points and/or it can

efficiently protect the wire(s) against outside interactions (such as hitting of exterior
objects e.g. stones). Accordingly, the shielded wire harness can be advantageously
arranged in an underfloor layout of the vehicle. Moreover, the pipe-shape main shield
portion allows to protect the wire(s) from heat so that routing of the wire harness in
the vehicle is facilitated, since the shielded wire harness may also be arranged close
to the exhaust system, the engine or any other vehicle part which in operation may
be strongly heated. Moreover, the shielded wire harness collectively énclosing plural
wires has a lower overall weight as compared to a bundle of individually shielded

cables.
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According to a particular embodiment, the braided member at Iéast partly is
embedd‘ed in the coating.

According to a further particular embodiment, the conductive pipe is a metal
pipe, preferably madé of a metal selected from iron, aluminum, copper and stainless
steel.

According to such a configuration, the conductive pipe can be easily
manufactured and brought into the shape necessary for mounting it to the vehicle.

Particularly, the sub-shield portion is configured to be deformable.

According to such a configuration, the shielded wire harness can be more
easily mounted to the vehicle, as the sub-shield portion can accommodate for size
tolerances. Furthermore, the deformable sub-shield portion can adsorb vibrations
and thus suppress vibration propagation between components of the vehicie.

Further particularly, the bréided member is substantially formed in a tube shape
by braided metal wires.

According to such a configuration, the braided member provides excellent
electromagnetic shielding properties while allowing a sufficient flexibility or
deformability of the sub-shield portion.

Further particularly, the coating is made of an elastomer, wherein the elastomer
preferably is chosen from the group of a silicone elastomer, a polyamide elastomer
and a polyolefin elastomer, wherein the polydlefin elastomer more preferably is
chosen from the group of polyethylene (PE) and polyethylene vinyl chloride (PEVC).

According to such a configuration, the sub-shield portion can be easily
manufactured, have good isolation properties and/or have a good flexibility.

| Further particularly, the sub—shield portion is connected to the conductive pipe

and/or the shielded connector by means of at least one fixing member.



10

15

20

25

WO 2016/142048 PCT/EP2016/000390
4

According to such a configuration, the shielding member can be easily
assembled. |

Further preferably, a connection area of the sub-shield portion to the conductive
pfpe and/or the shielded connector is covered by at least one sealing member.

According to such a configuration, it is possible to ensure sealability (particularly
water-tightness) of the shielding member, as not only the sub-shield portion (by
means of its coating) and the conductive pipe are properly sealed, but also their
connection area is properly sealed by the sealing member.

According to a further aspect of the invention, there is provided a shielding
member for a shielded wire harness comprising one or more of wires and a shielded
connector, wherein: the shielding member is formed in a tube shape and configured
to enclose the wire(s) collectively and to be connected to the shielded connector, thé
shielding member comprises a ma‘in shield portion made of a conductive pipe, and a
sub-shield portion connected to the conductive pipe and the shielded connector, and
the sub-shield portion comprises a braided member being at least partly covered by
or formed with a coating.

Accordingly, by providing the shielding member comprising a main shield
poﬁion made of a conductive pipe and a sub-shield including a braided member
being at least partly covered by or formed with a coating high electromagnetic
shielding properties and providing a high sealability (particularly watef—tightness) for
the wire(s) arranged in the main shield portion. Moreover, fhe above mentioned
advantages can be further achieved.

According to a particular embodiment, the braided member is substantially

formed in a tube shape by braided metal wires, and/or the coating is made of an

“elastomer, wherein the elastomer preferably is chosen from the group of a silicone

elastomer, a polyamide elastomer and a polyolefin elastomer, wherein the polyolefin



10

156

20

25

WO 2016/142048 PCT/EP2016/000390
5

elastomer more preferably is chosen from the group of polyethylene (PE) and
polyethylene vinyl chloride (PEVC).

According to such a configuration, the sub-shield portion can be easily
manufactured, have good isolation properties and/or have a good flexibility.

According to a further aspect of the invention, there is provided a method of
producing a shielded wire harness, in particular according to the above aspect of the
invention or a particular embodiment thereof, comprising the following steps:
providing one or more of wires; collectively enclosing the wire(s) by means of a
shielding member formed in a tube shape; respectively connecting one or more
terminals of a shielded connector to the wire(s); and connecting the shielding
member to the shielded connector; wherein the shielding member comprises a main
shield portion made of a conductive pipe, and a sub-shield portion connected to the
conductive pipe and the shielded connector, and wherein the sub-shield portion
comprises a braided member being at least partly covered by or formed with a
coating which provides fluid-tightness or sealability when the sub-shield portion is
connected to the conductive pipe and the shielded connector..

Accordingly, it is possible to produce a shielded wire harness having good
sealability (particularly water-tightness) of the shielding member.

According to a particular embodiment, fhe coating is made of an elastomer,
wherein the elastomer preferably is chosen from the group of a silicone elastomer, a
polyamide' elastomer and a polyolefin elastomer, wherein the polyolefin elastomer
more preferably is chosen from the group of polyethylene (PE) and polyethylene vinyl
chloride (PEVC). |

Particularly, the braided member at least partly is embedded in the coating.

Further particularly, the sub-shield portion is connected to the conductive pipe

and/or the shielded connector by means of at least one fixing member.
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Further particularly, the method further comprises covering at least one of a
connection area of the sub-shield portion to the conductive pipe and the shielded
connector (58) by at least one sealing member.

These and other objects, features and advantages of the present invention will
become more apparent upon reading of the following detailed descriptién of
preferred embodiments and accompanying drawings. It should be understood that
even though embodiments are separately described, single features thereof may be.
combined to additional embodiments.

FIG. 1a is a schematic side view, showing a state in which a shielded wire
harness according to an embodiment of the invention is interposed between two
pieces of equipment;

FIG. 1b is a perspective view of the motor-side end portion of the shielded wire
harness;

FIG. 2 is a perspective view of a part of a shielded wire harness according to an
embodiment of the invention;

FIG. 3 is a longitudinal sectional view of a part of the shielded wire harness;

FIG. 4 is a sectional view of along A-A of Fig. 3; |

FIG. 5 is a longitudinal sectional view of a part of a shielded wire harness
according to a further embodiment of the invention; and

FIG. 6 is a sectional view of along A-A of Fig. 5.

Referring now to the accompanying drawings, a description will be given in
detail of preferred embodiments of the invention.

A shielded wire harness A accordi‘ng to a first particular embodiment of the
present invention, described with reference to FIGS. 1 through 4, is used for

connecting a first equipment 10 (such as an inverter unit) of a vehicle (particularly an



10

15

20

25

WO 2016/142048 PCT/EP2016/000390
7

electric vehicle (EV), a hybrid electric vehicle (EHV), plug-in hybrid electric vehicle

i (PEHV), range extended electric vehicle (REEV) and the like) to a second equipment

20 (such as a motor) respectively disposed in the vehicle.

The first equipment 10 is e.g. disposed in an engine room and is structured
such that an equipment connector 12 (as a particular mating connector) having one
or more equipment-side terminals extended from the first equipment 10 are at least
partly accommodated in a connector housing having shielding properties.

The motor 20 particularly is disposed on a wheel of the electric vehicle and is
structured such that a coil (not shown) and equipment-side terminals (not shown)
connected to the coil are stored in a conductive shield case 21. Each of the
equipment-side terminals may particularly be formed as a thick plate shape referred
to as a bus bar énd includes a bolt hole which penetrates through the terminal in the
thickness direction thereof. In the side wall of the shield case 21, there are formed
one or more mounting holes shaped in oblong so as to correspond to the three
equipment-side terminals, and also there are formed a pair of female screw holes 26
which are situated on the two right and left sides of the mounting holes 25.

Next, description will be given below of the shielded wire harness A according
to the first embodiment. -

The wire harness A includes one or more wires 30, at least one shielded
connector 58 provided on at least one side of the wire(s) 30 and comprising a
shielded housing at least partly accommodating one or more terminals 40, which are
to be electrically connected to the wire(s) 30 and a tube-shaped shielding member
50 (bracket shield) collectively enclosing the one or more wires 30. In other words,
the.wire(s) 30 are arranged inside the conductive tube-shaped shielding member 50
thus shielding the wire(s) 30 from electromagnetic radiation and/or protecting them

from outside interactions (water, hitting objects, etc.). It should be understood that a
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second shielded connector may be provided also at the second end of the wire(s) 30.
Alternatively or additionally, wire-side terminals may be fixedly secured to the other

end portion of each of the one or more wires 30 to be directly connected to an

| equipment e.g. by bolting, i.e. without interposition of a connector and mating

connector. In such case, each of the wire-side terminals may be made of a thick
metal plane member; and, a front portion (particularly a substantially front-half
section) of -each of the wire-side terminals provides an equipment connecting portion
which is formed in a substantially-flat-plate shape and includes a bolt hole
penetrating in a thickness direction of the wire-side terminal through the equipment
connecting portion, while a rear portion (particularly a substantially-rear-half section)
provides an open-barrel-shaped wire pressure connect portion. Specifically, a
conductor 31 of the wire 30 may be crimped or pressure connfeCted to the wire
pressure connect portion 43 in a conductible manner. |

The one or more (e.g. two) wires 30 each include a conductor 31 and an
insulation sheath 32 enclosing the outer periphery of the conductor 31 and,
differently from a shielded wire, no shield layer is arranged in or on the wire 30.

The shielding member 50 includes: a main shield portion 51 which is long in
dimension, conductive, and particularly extends for more than about two thirds
(particularly almost the entire length) of the shielding member 50; and a sub-shield
portion 54 as a particulaf connector end portion of the shielding member 50, and i»s
shorter than the main shield portion 51.

The main shield portion 51 includes a (particularly substantially cylindrical or
eIIiptiCél shaped) pipe or tubular member rﬁade of conductive material such as metall

(e.g. iron, aluminum, copper, or stainless steel), and has an inside diameter that

~ allows the one or more (e.g. two) wires 30 to be inserted through the main shield

portion 51.'The main shield portion 51 substantially is bent along the wiring route of
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the wire harness A. That is, the portion of the main shield portion 51 situated
adjacent to the motor 20 provides a long horizontal portion 51a e.g. extending
substantially in thé horizontal direction, while part of the long horizontal portion Sia is
formed low in position. The low portion is a lowest portion 51b that is lowest in ‘the
wiring route of the wire harness A and, in the lowest portion 51b, there particularly
may be formed at least one drain hole 52’ which is open on the lower surface side
thereof. A rising portion 51c is formed so as to substantially extend upwardly from
the end portion of the long horizontal portion 51a of the main shield portion 51 on the
opposite side to the motor 20 and, from the upper or distal end portion of the rising
portion 51c, there is formed a short horizontal portion 51d in such a manner that it
extends substantially horizontally toward the first equipment 10. Also, a motor-side
end portion of the long horizontal portion 51a provides a substantially elliptic 'poftion
51e which substantially spreads in a tapered shape in the lateral direction. In or at
the open edge portion of the substantially elliptic portion 51e, there are formed one
or more, particularly a pair of moun‘ting portions 51f which project in the lateral
directions and, in (particularly each of) the mounting portion(s) 51f, there is formed a
bolt hole 51g. On the other hand, the connector end portion of the short horizontal
portion 51d particularly may be formed in a substantially circular shape.

The sub-shield portion 54 includes a (particularly substantially tube-shaped)
braided member 52 which is at least partly covered by or formed with or embedded
in a coating 53.

The (tube-shaped) braided member 52 particularly is formed by braiding
together conductive thin lines particularly made of metal (e.g. copper or aluminum) in
a mesh-like manner. Particularly, the braided member 52 at least partly is embedded
in the coating 53 so that the thin lines at least partly are surrounded by the

(particularly elastomeric) material of the coating 53. Thus, an increased sealability or
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fluid-tightness is achieved. In view of allowing a simple electric connection to the

' nﬁain shield portion 51 and/or the shielded connector 58, the braided member 52 is

not completely embedded in the coating 53, but one or more portions thereof are left
not embedded or non-coated so that at least part of the thin lines can be electrically
connected to the main shield portion 51 and/or the shielded connector 58,
respectively. In specific applications, additional plastic wires or yarn may be meshed
into the braided member 52 to improve the mechanical properties of the sub-shield
portion 54. One end portion (main-shield-portion-side) of the tube-shaped braided
member 54 is formed as a pipe-side portion 54a having a diameter dimension
necessary for insertion of the one or more wires 30 and to be connectable to the
respective part of the conductive pipe 51, while the other (connector-side) end
portion thereof is formed as a connector-side portion 54b which is able to store the
one or more wires 30 (and potentially also the one or more wire-side terminals in
such a manner that they are arranged spaced apart from each other in the lateral
direction thereof). Moreover, in case the braided member 52 is connected to the
shielded connector 58, the connector-side portion 54b is dimensioned such that it
can be connécted to a braided-member side connector portion 58a.

The braided member 52 is at least partly coyered by or formed with or
embedded in arﬂexible coating 53, so that the sub-shield portion 54 is overall
configured to be deformable. The coating 53 particularly is made of an elastomer,
particularly chosen from the group of a silicone elastomer, a polyamide elastomer
and a polyolefin elastomer, such as polyethylene (PE) or polyethylene vinyl chloride
(PEVC). The sub-shield portion 54 particularly is configured such that the coating 53
is substantially provided only on the outside surface of the braided nﬁember 52.
Accordingly, the braided member 52 is at least partly exposed to the inner side of the

substantially tubular sub-shield portion 54. In some instances, the braided member
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52 may be (particularly slightly) immersed or embedded in the coating 53, but inner.

5 parts of the braided member 52 may still be exposed in order to contact the main

shield portion 51 (as described hereinafter). By providing the coating 53, fluid-
tightness (particularly water-tightness) is achieved for the sub-shield portion 54.

The connector portion 58a of the connector particularly may be made of metal
(e.g. iron, aluminum, copper or stainless steel) and/or particularly may be formed in‘ a
cylindrical shape having a dimension substantially equal to the short horizontal
portion 51d of the main shield portion 51. The connector portion 58a particularly has
a length necessary and sufficient to connect together the tube-shaped braided
member 54 and the main shield portion 51, while the length dimension thereof is
much shorter than that of the main shield portion 51.

The pipe-side portion 54a of the tube-shaped braided member 54 is fittéd with
the outer surface of the first equipment-éide end portion of the main shield portion 51
(particularly on the short horizontal portion 51d), at least one caulking ring or clamp
60 is fitted with the outer surface of the pipe-side portion 54a from outside, and, by
caulking or deforming the caulking ring 60, the pipe-side portion 54a of the tube-
shaped braided member 54 is conductively fixed to the distal end portion (particularly
on the short horizontal portion 51d) of the main shield portion 51. N this respect it is
noted that the braided member 54 is at least partly exposed to the inner side of the
sub-shield portion 54 so that it can ‘be easily electrically connected to the main shield
portion 51. Accordingly, the electromagnetic shielding properties are improved. Also,
a tin plating treatment (not shown) particularly is enforced or may be provided on the
outer peripheral surface of the main shield portion 51, that is, particularly on the
surface thereof to be contacted with the tube-shaped braided member 54.
Specifically, the tin plating treatment can reduce the contac_t resistance between the

main shield portion 51 and (particularly tube-shaped) braided member 54.
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Incidentally, in the embodiment, on the surface of the main shield portion 51 with

" which the tube-shaped braided member 54 is not directly contacted, particularly

there is not enforced or prdvided a plating treatment for reduction of the contact
resistance between them. However, an anti-corrosion plate may be enforced or
provided (for example, in case where the main shield portion 51 is made of iron, a
zinc plating treatment may be enforced oh the surface thereof). |

Furthermore, a sealing member 62 may be provided in correspondence of the
connecting area of the braided member 54 and the main shield portion 51. The
sealing member 62 may be provided by arranging a heat-shrinkable tube over the
connecting area and subsequently shrinking it to seal the connection of the braided
member 54 and the main shield portion 51. Alternatively or additionally, the sealing
member 62 may comprise taping wound over the connecting area.

The ' connector-side portion 54b of the tube-shaped braided member 54 is
placed on the braided-member side connector portion 58a of the shielded connector
58, a caulking ring 59 is fitted with the connector-side portion 54b from the outside
thereof and, by caulking or deforming the caulking ring 59, the connector-side portion
54b of the tube-shaped braided member 54 is conductively fixed to the connector
portion 58a of the shielded connector 58.

To connect the wire harness A above configured to the first equipment 10,
firstly, the shielded connector 58 housing the one or more terminals 40 electrically
connected to the wire(s) 30 and electrically connected to the shielding member 50 is
connected to a mating connector 12 provided at the first equipment 10 such as an
electric device (particularly an inverter).

Although not shown, the connection of the wire harness A and the second
equipment (e.g. the motor) 20 is also executed similarly to the connection of the wire

harness A and first equipment (e.g. the inverter unit) 10. Alternatively, one or more
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wire-side terminals (not shown) projected from the substantially-elliptic-shaped

- portion 51e forming the end portion of the long horizontal portion 51a are inserted

into their associated mounting holes 25 of the shield case 21 to thereby place the
equipment-side connecting portion onto equipment-side terminals (not shown), and
the (particularly two kinds of) terminals are then conductively connected to each
other using bolts and nuts. Incidentally, the main shield portion 51 is fixed to a
vehicle body (not shown) at one or more positions in the intermediate portion of the
wiring route of the wire harness A.

As described above, the wire harness A according to the embodiment is
structured such that the shielding member 50 enclosing the one or more wires 30
col.lectively comprises the main shield portion 51 composed of a metal-rﬁade pipe
'and the sub-shield portion 54 formed to be deforfnable particularly because it is
shorter than the main shield portion 51 and/or it uses the tube-shaped braided
member 52 ‘(at least partly) covered by or formed with or embedded in a flexible
coating 53. As a result, the wire harness A can provide the following advantages.

Since the main shield portion 51 particularly is made of a metal-made pipe, it
not only can fulfill a shield function but also can positively protect the one or more
wires 30 from objects such as bouncing stones. In this manner, because the main
shield portion 51 (particularly constituting or forming a major part of the shielding
member 50) serves also as means for protecting the wire(s) 30, the number of parts
can be reduced when compared with a structure in which protect means is disposed
separately from the shielding member 50.

Since the main shield portion 51 particularly is made of a metal pipe, if the two
ends of the main shield portion 51 are fixed generated stresses in the fixed portions
due to the vibrations thereof. However, in the embodiment, because the sub-shield

portion 54 particularly is formed flexible, it can absorb the vibrations, thereby being
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able to avoid the generation of the stresses in the fixed portion thereof to the first

h equipment.

Also, the sub-shield portion 54 includes the substantially tube-shaped braided
member 52 and, because the tube-shaped braided member 52 is composed of or
comprises metal thin lines braided together, it can be deformed flexibly. Therefore,
the sub-shield portion 54 is able to cope with even a case in which the one or more
wires 30 are bent and/or wired with large curvature in the neighbouring portion of the
equipment.

Since the (tube-shaped) braided member 52. is made of metal thin lines, the
contact area thereof with the main shield portion 51 (particularly with the short
horizontél portion 51d thereof) is small and thus the two parts 52 and 51 can be
lowered in reliability. However, according to the embodiment, because a platihg
treatment for reducing the contact resistance of the main shield portion 51 with
respect to the (tube-shaped) braided member 52 particularly is enforced e.g. in
correspondence of the short horizontal portion 51d, the contact reliability of the two
parts 52 and 51 is high..

Moreover, the plate treatment may be enforced substantially only on the part of
the main shield portion 51 which is to be contacted with the tube-shaped braided
member 52, and no plating is necessary on the long main shield portion 51.
Therefore, it is possible to‘reduce the cost of the wire harness A down to a low level.

In addition, in the main shield portion 51 of the shielding member 50,
specifically, in the lowest portion of the wiring route of the wire harness, there
particularly is formed the drain hole 52’ which is open in the substantially downward
direction, thereby being able to discharge the water that collects in the interior of the
shielding member 50. DQe to the above configuration, it can positively prevent

occurrence of an unfavourable phenomenon such as corrosion due to the existence
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of the water.

A shielded wire harness according to a further particular embodiment of the
invention is described with reference to Figs. 5 and 6. It should be understood that
elements of the further embodiment similar to or substantially same as the first
embodiment are denoted by the same reference numerals and a description is
omitted herein.

Unlike the first embodiment, in this embodiment the sub-shield portion 54 is
such that the coating 53 is provided along the longitudinal extension of the
(particularly tube-shaped) braided member 52 except on one or more distal ends of
the sub-shield portion 54 so as to create one or more exposed portions 52a of the
(particularly tube-shaped) braided member 52 (see Fig. 5). The exposed end
portions 52a may be created by stripping-off a respective part of the coating 53 or by
not providing the coating 53 on these portions 52a from the outset. The exposed end
portion(s) 52a may then be fixed to énd electrically connected with the main shield
portion 51 (particularly to/with the short horizontal portion 51d thereof) and/or the

shielded connector 58 (particularly with/to the braided-member side connector

'portion 58a thereof) by means of at least one caulking ring or clamp 60/59.

Accordingly, since the main shield portion particularly is composed of a metal-

made pipe, it not only can fulfill a shielding function but also can positively protect the

wires from object such as bounced stones. Further, because the main shield portion,

which constitutes a major part of the shielding member, serves also as member to

protect the wires, the number of parts can be reduced when compared with a wire

‘harness which uses protecting members in addition to the shielding member. Since

the main shield portion is made of a metal pipe, if the two ends of the main shield

portion are fixed directly to the shield case, there can be generated stresses in the
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fixed portions due to vibrations or the like. However, because the sub-shield portion

. is deformable and thus can absorb the vibrations, actually, there can be prevented

occurrence of the stresses in the fixed portions of the main shield portion to the
shield case.

The present invention is not limited to the embodiments respectively discussed
through the foregoing description and drawings but, for example, the following
embodiments also fall within the technical scope of the invention. Also, other various
changes and modifications than the following embodiments are also possible without
departing from the scope of the claims.

(1) It should be understood that the braided member 52, particularly its exposed
end portion(s) 52a may be connected to the main shield portion 51 and/or the
shielded connector 58 by means other than a caulk ring 60/59 such as by welding or
soldering or mechanical crimping, a hose clamp or th‘e like. -

(2) In the embodiments described above, the sub-shield portion is connected to
the first equipment such as inverter unit. However, according to the invention, the
sub-shield portion can al_so be alternatively or additionally connected to the motor.

(3) In the embodiments described above, the majdr area of the main shield
portion is _formed so as to have a substantially circular section except for the end
portion thereof. However, according to the invention, the major area of the main
shield portion may also be formed so as to have another section shape such as an
elliptic section or a square shape.

(4) In the embodiments described above, the connecting pipe is formed so as
to have a circular section. However, according to the invention, fhe connecting pipé
may also be formed so as to have another section shape such as an elliptic section

shape or a square section shape.
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(5) In the embodiments described above, the tube-shaped braided member is

~ directly connected to the main shield portion. However, according to the invention,

tube-shaped braided member may be connected to the main shield portion through a
connecting pipe fixedly connected to the main shield portion.

(6) In the embodiments described above, description has been given of a case
in which the wire harness is used for connecting together the inverter unit and motor
of an electric vehicle. However, the invention can also be applied to a wire harness
which is arranged between other pieces of equipment.

Although the present invention has been shown and described with reference to
a specific embodiment, various changes and modifications will be apparent to those
skilled in the art from the teachings herein. Such changes and modifications as are
obvious are deemed to come within the spirit, scope and contemplation of thev

invention as defined in the appended claims.

Reference List

A shielded wire harness

10 first equipment (e.g. inverter)

12 .. equipment connector (mating connector)
20 second equipment (e.g. motor)

21 conductive shield case

25 mounting hole

26 hole

30 wires

31 conductor
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" 40

50
51
51a
51b
51c
51d
51e
51f
519
52’
52
52a
53
54
54a
54b
58 -

58a

59, 60...

61, 62...

18

insulation sheath

terminal

shielding member
conductive pipe (main shield portion)
horizontal portion

lowest portion

rising portion

short horizontal portion
substantially elliptic portion
mounting portion

bolt hole

drain hole

braided member

exposed end portion
coating

sub-shield portion
pipe-side portion
connector-side portion

shielded connector

braided-member side connector portion

caulk ring (fixing member)

heat-shrinkable tube (sealing member)
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Claims

1. A shielded wire harness (A) comprising:
one or more of wires (30); |
~ a shielded connector (58) comprising one or more terminals (40) respectively
connected to the wire(s) (30), and configured to be connected to a mating
5 connector (12); and
a shielding member (50) substantially formed in a tube shape and configured |
to collectively enclose the w'ire(s) (30) and to be connected to the shielded
connector (58),
wherein the shielding member (50) comprises a main shield portion (51)
10  made of a conductive pipe (51), and a sub-shield portion (54) connected to the
conductive pipe (51) and the shielded connector (58), and
wherein the sub-shield portion (54) comprises a braided member (52) being
at least partly covered by a coating (53) which provides fluid-tightness whén the
sub-shield portion (54) is connected to the conductive pipe (51) and the shielded

15  connector (58).

2. A shielded wire harness according to claim 1, wherein the braided |

member (52) at least partly is embedded in the coating (53).

20 3. A shielded wire harness according to any one of the preceding

claims, wherein the conductive pipe (51) is a metal pipe, preferably made of a
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claims, wherein the conductive pipe (51) is a metal pipe, preferably made of a

metal selected from iron, aluminum, copper and stainless steel.

4. A shielded wire harness according to any one of the preceding

claims, wherein the sub-shield portion (54) is configured to be deformable.

5. A shielded wire harness according to any one of the preceding
claims, wherein the braided member (52) is substantially formed in a tube shape

by braided metal wires.

6. A shielded wire harness according to any one of the preceding
claims, wherein the coating (53) is made of an elastomer, wherein the elastomer
preferably is chosen from the group of a silicone elastomer, a polyamide
elastomer and a polyolefin elastomer, wherein the polyolefin elastomer more
preferably is chosen from the group of polyethylene (PE) and polyethylene vinyl
chloride (PEVC).

7. A shielded wire harness according to any one of the preceding
claims, wherein the sub-shield portion (54) is connected to the conductive pipe

(51) and/or the shielded connector (58) by means of at least one fixing member

| (60; 59).

8. A shielded wire harness according to any one of the preceding
claims, wherein a connection area of the sub-shield portion (54) to the conductive
pipe (51) and/or the shielded connector (58) is covered by at least one sealing

member (62; 61).

9. A shielding member (50) for a shielded wire harness (A) comprising
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one or more of wires (30) and a shielded connector (58), wherein:

the shielding member (50) is formed in é tube shape and configured to
enclose the wire(s) (30) collectively and to be connected to the shielded connector
(58),

the shielding member (50) compriseé a main shield portion (51) made of a
conductive pipe (51), and a sub-shield portion (54) connected to the conductive
pipe (51) and the shielded connector (58), and

the sub-shield portion (54) comprises a braided member (52) being at least

partly covered by a coating (53).

10. A shielding member according to claim 9, wherein:

the braided member (52) is substantially formed in a tube shape by braided
metal wires, and/or | |

wherein the coating (53) is made of an elastomer, wherein the elastomer
preferably is chosen from the group of a silicone elastomer, a polyamide
elastomer and a polyolefin elastomer, wherein the polyolefin elastomer more
preferably is chosen from the group of polyethylene (PE) and polyethylene vinyl

chloride (PEVC).

11. A method of producing a shielded wire harness (A) comprising the
following steps: |
providing one or more of wires (30);
collectively enclosing the wire(s) (30) by means of a shielding member (50)
formed in a tube shape;
respectively connecting one or more terminals (40) of a shielded connector
(58) to the wire(s) (30); and

connecting the shielding member (50) to the shielded connector (58);
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wherein the shielding member (50) comprises a main shield portion (51)

.made of a conductive pipe (51), and a sub-shield portion (54) connected to the

conductive pipe (51) and the shielded connector (58), and

wherein the sub-shield portion (54) comprises a braided member (52) being
at least partly covered by a coating (53) which provides fluid-tightness when the
sub-shield portion (54) is connected to the conductive pipe (51) and the shielded

connector (58).

12. A method accordihg to claim 11, wherein the coating (53) is made of
an elastomer, wherein the elastomer preferably is chosen from the group of a
silicone elastomer, a polyamide elastomer and a polyolefin elastomer, wherein the
polyolefin elastomer more preferably is chosen from the group of polyethylene'

(PE) and polyethylene vinyl chloride (PEVC).

13. A method according to claim 11 or 12, wherein the braided membef

(52) at least partly is embedded in the coating (53).

14. A method according to any one of the preceding claims 11 to 13,
wherein the sub-shield portion (54) is connected to the conductive pipe (51) and/or

the shielded connector (58) by means of at least one fixing member (60; 59).

15. A method according to any one of the preceding claims 11 to 14,
further comprising covering at least one of a connection area of the sub-shield
portion (54) to the conductive pipe (51) and the shielded connector (58) by at least

one sealing member (62; 61).
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