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Description

[Technical Field]

[0001] The present invention relates to a technology
to protect a wire harness.

[Background Art]

[0002] In a conventional technology, as disclosed in
Patent Literature 1, a wire bundle is hot-pressed in a state
of being covered by a nonwoven fabric to form a wire
protection member.
[0003] Patent Literature 1 discloses a technology to
form into a path regulating portion and a bendable portion
separately by differentiating a degree of compression,
heating temperature, and the like.
[0004] Patent Literature 2 also discloses a wire har-
ness. Patent Literature 3 corresponds to the preamble
of claim 1.

[Citation List]

[Patent Literature]

[0005]

Patent Literature 1: Japanese Patent Laid-Open
Publication No. 2011-160611
Patent Literature 2: International Patent Application
WO 2008/128022A1
Patent Literature 3: International Patent Application
WO 2011/102013 A1

[Summary of Invention]

[Technical Problem]

[0006] In the technology disclosed in Patent Literature
1, however, the relatively soft bendable portion is ex-
posed in a state of easily contacting an external periph-
eral member. Thus, the bendable portion is likely to be
worn out.
[0007] The present invention is thus intended to pro-
vide excellent wear resistance when a readily bending
portion is partially provided in a protection member
formed by hot-pressing a nonwoven fabric.

[Solution to Problem]

[0008] In view of the circumstance above, a first aspect
provides a wire harness including a wire harness main
body including at least one electric wire and a protection
member. The protection member includes a path regu-
lating portion formed by hot-pressing a nonwoven mem-
ber in a state of covering at least a portion of the wire
harness main body, and a bendable portion formed by
covering the wire harness main body with the nonwoven

member, adjacent to the path regulating portion along an
extending direction of the wire harness main body, the
bendable portion being more readily bent than the path
regulating portion and being more depressed than the
path regulating portion. The protection member includes
a portion where a first nonwoven member having a
square sheet shape is wrapped around at least a portion
of the wire harness main body, and a portion where a
second nonwoven member having a strip shape is par-
tially wound in the extending direction of the wire harness
main body around the portion where the first nonwoven
member is wrapped around, and
the path regulating portion is provided in a portion corre-
sponding to the portion where the second nonwoven
member is wound and the bendable portion is provided
in a portion corresponding to the portion where the sec-
ond nonwoven member is not wound wherein the surface
of the path regulating portion is pressed by a mold surface
of a hot-pressing mold and the surface of the bendable
portion maintains an initial surface state without contact-
ing a mold surface for hot-pressing.
[0009] A second aspect provides the wire harness ac-
cording to the first aspect, in which a surface of the bend-
able portion maintains an initial surface state without con-
tacting a mold surface for hot-pressing.
[0010] A third aspect provides the wire harness accord-
ing to the first or second aspect, in which the protection
member includes a portion where a first nonwoven mem-
ber having a square sheet shape is wrapped around at
least a portion of the wire harness main body, and a por-
tion where a second nonwoven member having a strip
shape is partially wound in the extending direction of the
wire harness main body around the portion where the
first nonwoven member is wrapped around. The path reg-
ulating portion is provided in a portion corresponding to
the portion where the second nonwoven member is
wound, and the bendable portion is provided in a portion
corresponding to the portion where the second nonwo-
ven member is not wound.
[0011] A fourth aspect provides the wire harness ac-
cording to one of the first to third aspects, in which a
plurality of path regulating portions are provided and the
bendable portion is provided between the pluralities of
regulating portions.
[0012] Furthermore, in view of the circumstance
above, a fifth aspect provides a method of producing a
wire harness in which a wire harness main body including
at least one electric wire is covered by a protection mem-
ber in at least a portion. The method includes (a) a proc-
ess of wrapping a first nonwoven member around at least
a portion of the wire harness main body in an extending
direction so as to have an even thickness; (b) a process
of partially wrapping a second nonwoven member around
the first nonwoven member in the extending direction,
the first nonwoven member being wrapped around the
wire harness main body; and (c) a process of hot-press-
ing in a state where a mold surface of a hot-pressing
mold is not pressed against a surface of the first nonwo-
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ven member and is pressed against a surface of the sec-
ond nonwoven member.
[0013] A sixth aspect provides the method of producing
a wire harness according to the fifth aspect, in which, in
the process (a), a square sheet-shaped nonwoven mem-
ber serving as the first nonwoven member is wrapped
around at least the portion of the wire harness main body;
and, in the process (b), a strip-shaped nonwoven mem-
ber serving as the second nonwoven member is wound
around an outer periphery of the first nonwoven member
wrapped around at least the portion of the wire harness
main body.
[0014] A seventh aspect provides the method of pro-
ducing a wire harness according to the fifth or sixth as-
pect, in which, in the process (b), the second nonwoven
member is wrapped around the first nonwoven member
in a plurality of locations at a distance in the extending
direction, the first nonwoven member being wrapped
around the wire harness main body.

[Advantageous Effects of Invention]

[0015] According to the wire harness of the first aspect,
the path regulating portion regulates a path of the wire
harness while the bendable portion allows the wire har-
ness to bend partially with ease. Since the bendable por-
tion is more depressed than the path regulating portion,
an external peripheral member is unlikely to be in contact
with the bendable portion, thus achieving good wear re-
sistance.
[0016] According to the second aspect, the surface of
the bendable portion maintains the initial surface state
without contacting the mold surface for hot-pressing, thus
allowing the bendable portion to bend more readily.
[0017] According to the third aspect, depending on the
ways to wrap the square sheet-shaped first nonwoven
member and the strip-shaped second nonwoven mem-
ber, the path regulating portion and the bendable portion
can be formed separately.
[0018] According to the fourth aspect, the wire harness
can bend in the bendable portion between the path reg-
ulating portions.
[0019] According to the fifth aspect, the portion of the
first nonwoven member wound around the wire harness
main body where the second nonwoven member is
wound is processed by the hot-pressing mold so as to
be hardened sufficiently. This allows regulation of the
path for the wire harness. In the portion of the first non-
woven member wound around the wire harness main
body where the second nonwoven member is not wound,
the first nonwoven member maintains flexibility, and thus
the wire harness can be readily bent partially. Further-
more, since the latter portion is more depressed than the
former portion, an external peripheral member is unlikely
to be in contact with the latter portion, thus achieving
good wear resistance.
[0020] According to the sixth aspect, the first nonwo-
ven member can be readily wrapped in an even manner

and the second nonwoven member can be readily wound
in a small area.
[0021] According to the seventh aspect, the path can
be regulated in a plurality of locations and the wire har-
ness can be bent in flexible locations therebetween.

[Brief Description of Drawings]

[0022]

[Fig. 1] A schematic perspective view of a wire har-
ness according to an embodiment.
[Fig. 2] A schematic perspective view of the wire har-
ness in a bent state.
[Fig. 3] A view illustrating a production process of a
wire harness.
[Fig. 4] A view illustrating a production process of
the wire harness.
[Fig. 5] A view illustrating a production process of
the wire harness.
[Fig. 6] A view illustrating a production process of
the wire harness.
[Fig. 7] A view illustrating a production process of
the wire harness.
[Fig. 8] A view illustrating a production process of
the wire harness.
[Fig. 9] A view illustrating a production process of
the wire harness.
[Fig. 10] A view illustrating a production process of
a wire harness according to a modified example.
[Fig. 11] A view illustrating a production process of
the wire harness according to the modified example.
[Fig. 12] A view illustrating a production process of
the wire harness according to the modified example.

[Description of Embodiments]

[0023] A wire harness 10 according to an embodiment
and a method of producing the same are described be-
low.
[0024] The wire harness 10 is first described. Fig. 1 is
a schematic perspective view of the wire harness 10; Fig.
2 is a schematic perspective view of the wire harness 10
in a bent state.
[0025] The wire harness 10 has a wire harness main
body 12 and a protection member 20.
[0026] The wire harness main body 12 includes at least
one electric wire. The wire harness main body 12 herein
includes a bundle of a plurality of electric wires. The elec-
tric wires are a wiring material that electrically connects
various electric devices in a vehicle body and the like.
The wire harness main body 12 may include an optical
cable and the like.
[0027] The protection member 20 is formed by hot-
pressing a nonwoven member (nonwoven fabric, for ex-
ample) in a state where the nonwoven member covers
at least a portion in a longitudinal direction of the wire
harness main body 12. The protection member 20 may
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cover approximately the entire longitudinal direction of
the wire harness main body 12, and may cover a portion
of the wire harness main body 12.
[0028] The nonwoven member is a material that can
be hardened in a heating process. Such a nonwoven
member can include an elementary fiber and an adhesive
resin (also referred to as a binder) interwoven therewith.
The adhesive resin has a lower melting point (for exam-
ple, 110°C to 115°C) than that of the elementary fiber.
The nonwoven member is heated at a processing tem-
perature lower than the melting point of the elementary
fiber and higher than the melting point of the adhesive
resin, and then the adhesive resin melts and seeps in
between the elementary fibers. Thereafter, the temper-
ature of the nonwoven member lowers below the melting
point of the adhesive resin, and then the adhesive resin
is solidified in a state where the elementary fibers are
bound together. Thus, the nonwoven member becomes
harder than in a pre-heating state and is maintained in a
shape formed at the time of heating. The melted adhesive
resin also seeps into and is solidified at portions where
nonwoven members touch each other. Thereby, the
touching portions of the nonwoven members are bonded.
[0029] Any fiber capable of maintaining a fibrous state
at the melting point of the adhesive resin can be used as
the elementary fiber. Other than a resin fiber, various
kinds of fibers can be used. In addition, a thermoplastic
resin fiber having a melting point lower than the melting
point of the elementary fiber can be used as the adhesive
resin. The adhesive resin may be granular or fibrous.
Alternatively, a binder fiber may be provided by forming
an adhesive resin layer around an outer periphery of a
core fiber and be interwoven with the elementary fibers.
The core fiber in this case can be the same material as
the elementary fiber.
[0030] An exemplary combination of the elementary
fiber and the adhesive resin may include a resin fiber
composed of PET (polyethylene terephthalate) as the
elementary fiber and a copolymer resin composed of PET
and PEI (polyethylene isophthalate) as the adhesive res-
in. In this case, the melting point of the elementary fiber
is approximately 250°C, while the melting point of the
adhesive resin is 110°C to 150°C. Thus, when the non-
woven member is heated at a temperature of 110°C to
250°C, the adhesive resin melts and seeps in between
the elementary fibers, which do not melt and hold a fi-
brous shape. When the temperature of the nonwoven
member then lowers below the melting point of the ad-
hesive resin, the adhesive resin is solidified in a state
where the elementary fibers are bound together, and the
nonwoven member is hardened and maintained in a
shape formed at the time of heating.
[0031] The hot-pressing herein refers to a process in
which the nonwoven member is heated and pressed
against a mold to be formed into a predetermined shape.
The heating process and the process of forming into the
predetermined shape may be performed simultaneously,
or may be performed separately and sequentially. For

instance, the nonwoven member may be heated in a
compressed state and then be pressed against a prede-
termined mold for bending before being cooled and so-
lidified. Thus, the bent shape can be maintained. An ex-
ample of the hot-pressing suitable for production of the
protection member 20 according to the present embod-
iment will be described later in detail.
[0032] The protection member 20 has a path regulating
portion 22 and a bendable portion 24.
[0033] The path regulating portion 22 is formed by hot-
pressing a nonwoven member that covers the wire har-
ness main body 12. The path regulating portion 22 is
compressed and hardened sufficiently by hot-pressing
so as to have a level of shape maintaining capability that
allows a path to be maintained for the wire harness main
body 12. The path regulating portion 22 may have a
shape (may be linear or curved) in accordance with a
wiring path of the wire harness main body 12 in a vehicle
or the like, and thus the wire harness main body 12 is
regulated to the shape. A plurality of (two herein) path
regulating portions 22 are provided at a distance there-
between. The path regulating portion 22 has a circular
shape in cross section herein, but may have an elliptical
shape, a polygonal shape, or another shape in cross sec-
tion.
[0034] The bendable portion 24 is formed of the non-
woven member that covers the wire harness main body
12, adjacent to the path regulating portion 22 along an
extending direction of the wire harness main body 12.
The bendable portion 24 herein is provided between the
plurality of (two herein) path regulating portions 22. The
bendable portion 24 is more readily bent than the path
regulating portion 22. To make the bendable portion 24
more readily bent than the path regulating portion 22, the
bendable portion 24 is preferably neither brought into
contact with a hot-pressing mold nor hot-pressed. In oth-
er words, a surface of the bendable portion 24 preferably
maintains an initial surface state without contacting a hot-
pressing mold surface. Of course, the bendable portion
24 may be brought into contact with a hot-pressing mold
for hot-pressing to the extent that the bending portion 24
is more readily bent than the path regulating portion 22.
The bendable portion 24 is more depressed than the path
regulating portion 22. Specifically, the bendable portion
24 is more depressed in a circumferential direction there-
of than the path regulating portion 22.
[0035] A specific exemplary configuration to form into
the path regulating portion 22 and the bendable portion
24 separately will be described later, together with an
exemplary production method.
[0036] According to the wire harness 10 configured as
above, the path regulating portion 22 can regulate a path
of the wire harness 10. In addition, the bendable portion
24 allows the wire harness 10 to bend partially as shown
in Fig. 2. Thus, for transportation of the wire harness 10,
for example, the wire harness 10 can be folded in two at
the bendable portion 24 to shorten the entire length and,
in this state, the wire harness 10 can be efficiently stored
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in a container box and the like for transportation, thus
allowing transportation to be carried out efficiently. Fur-
thermore, for assembly of the wire harness 10 in a vehicle
or the like, the wire harness 10 can be assembled as
being bent at the bendable portion 24. In particular, to
assemble the wire harness 10 in a vehicle or the like by
passing through a narrow gap therein, the wire harness
10 can be bent in the bendable portion 24 so as to be in
a compact form for passing through the narrow gap, thus
facilitating assembly of a vehicle or the like. When the
wire harness 10 is actually assembled in a vehicle or the
like, the wire harness 10 is flexibly deformed at the bend-
able portion 24 according to an actual wiring path in the
vehicle or the like, thus facilitating assembly work.
[0037] Due to a lower degree of compression and heat-
ing compared to the path regulating portion 22, the bend-
able portion 24 is more flexible and thus may have lower
wear resistance. The bendable portion 24 is therefore
depressed more than the path regulating portion 22.
Thus, a peripheral member is unlikely to be in contact
with the bendable portion 24 during transportation, in a
state of assembly, and the like, of the wire harness 10.
Accordingly, the protection member 20 has good wear
resistance as a whole. In particular, when the bendable
portion 24 is bent only during transportation and is
straightened in a state of assembly to a vehicle, a pe-
ripheral member is unlikely to be in contact with the bend-
able portion 24.
[0038] An exemplary method of producing the protec-
tion member 20 by hot-pressing is described.
[0039] With respect to Figs. 3 and 4, a first nonwoven
member 30 is first wrapped around at least a portion of
the wire harness main body 12 so as to be even in thick-
ness in the extending direction thereof (thickness in a
diameter direction of a tubular form in a wrapped state).
The thickness of the first nonwoven member 30 in the
wrapped state may vary to some degree in the extending
direction of the wire harness main body 12, depending
on flexibility of the first nonwoven member 30 or a vari-
ation in a degree of overlap of the first nonwoven member
30 due to a wrapping method.
[0040] In the present example, a square sheet-shaped
nonwoven fabric is used as the first nonwoven member
30, which is wrapped around the wire harness main body
12 at least one time. Thus, the first nonwoven member
32 can be wrapped in a state as even as possible over
a relatively wide range. The first nonwoven member 30
is preferably wrapped one to one and half times. Of
course, a strip-shaped nonwoven fabric may be used as
the first nonwoven member 30, which is spirally wound
around the wire harness main body 12.
[0041] In order to prevent a surface of the first nonwo-
ven member 30 from contacting a mold surface of a hot-
pressing mold in a hot-pressing process (described lat-
er), a cross-sectional outer shape of the wrapped first
nonwoven member 30 is preferably formed smaller than
a cross-sectional shape of a space for hot-pressing de-
fined by a lower mold surface 63 and an upper mold sur-

face 72 (described later).
[0042] Then, with reference to Figs. 5 and 6, a second
nonwoven member 32 is partially wrapped around an
outer periphery of the first nonwoven member 30 in the
extending direction, the first nonwoven member 30 being
wrapped around the wire harness main body 12. Specif-
ically, the second nonwoven member 32 is wrapped
around a portion corresponding to the path restricting
portion 22.
[0043] In the present example, a strip-shaped nonwo-
ven fabric is spirally wound as the second nonwoven
member 32. With the strip-shaped nonwoven fabric used
as the second nonwoven member 32, the second non-
woven member 32 is readily wound in a small area. The
second nonwoven member 32 is preferably wound ap-
proximately once around the outer periphery of the first
nonwoven member 30.
[0044] In other words, in the bendable portion 24, the
first nonwoven member 30 as a nonwoven member is
preferably wrapped approximately one to one and half
times; and, in the path regulating portion 22, the first non-
woven member 30 and the second nonwoven member
32 as nonwoven members are preferably wrapped ap-
proximately two to two and half times.
[0045] Of course, a square sheet-shaped nonwoven
fabric may be used as the second nonwoven member
32, which is spirally wound around the outer periphery
of the first nonwoven member 30.
[0046] In the present example, since a plurality of path
regulating portions 22 are provided as described above,
the second nonwoven member 32 is wound in a plurality
of locations (two locations) with a distance in the outer
periphery of the first nonwoven member 30.
[0047] Subsequently, hot-pressing is performed. A
configuration example of a hot-pressing mold is de-
scribed below. Fig. 7 illustrates a hot-pressing mold 60;
Fig. 8 is a schematic cross-sectional view of the hot-
pressing mold 60 during hot-pressing; and Fig. 9 is a
schematic cross-sectional view of a portion of the hot-
pressing mold 60 during hot-pressing.
[0048] The hot-pressing mold 60 has a lower mold 62
and an upper mold 70.
[0049] The lower mold 62, which is an elongated mem-
ber formed of metal or the like having excellent thermal
conductivity, has a lower mold surface 63 on one main
surface (upper surface) thereof. The lower mold surface
63 is formed into substantially a groove shape having a
semitubular bottom surface and open upward. A longitu-
dinal length of the lower mold surface 63 is substantially
the same as a length of a protected portion (portion to
be covered by the protection member 20) of the wire har-
ness main body 12. The lower mold surface 63 has a
shape extending according to a path when the protected
portion of the wire harness main body 12 is provided in
a vehicle body (linear shape in Fig 7; may be curved).
[0050] The upper mold 70, which is an elongated mem-
ber formed of metal or the like having excellent thermal
conductivity, has an upper mold surface 72 on one main
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surface (lower surface) thereof. The upper mold surface
72 is formed into a groove shape having a semitubular
upper surface and open downward. The upper mold sur-
face 72 has a width capable of closing the upper opening
of the lower mold surface 63 and being placed in the
lower mold surface 63. The upper mold surface 72 has
a shape extending according to a bending shape of the
lower mold surface 63 along the path.
[0051] The upper mold surface 72 is placed in the lower
mold surface 63, and then a space is defined between
the upper mold surface 72 and the lower mold surface
63 to enable the protection member 20 to be formed. A
heating portion 66, such as a heater or the like, is provided
to the lower mold 62 and upper mold 70.
[0052] A hot-pressing method using the hot-pressing
mold 60 is described.
[0053] Specifically, the portion of the wire harness
main body 12 where the first nonwoven member 30 and
the second nonwoven member 32 are wrapped are
pressed into the lower mold surface 63.
[0054] Thereafter, the upper mold surface 72 of the
upper mold 70 is inserted into the lower mold surface 63,
and, in this state, hot-pressing is performed in the hot-
pressing mold 60. In this state, the lower mold surface
63 and the upper mold surface 72 are pressed against
an outer periphery of the second nonwoven member 32,
but are not pressed against an outer periphery of a portion
of the first nonwoven member 30 where the second non-
woven member 32 is not wound
[0055] (refer to Fig. 9). In other words, the second non-
woven member 32 is compressed, while the portion of
the first nonwoven member 30 where the second non-
woven member 32 is not wound is not compressed. In
the state above, the lower mold 62 and the upper mold
70 are heated for hot-pressing, and then the second non-
woven member 32 portion is heated in a compressed
state. The portion of the first nonwoven member 30 where
the second nonwoven member 32 is not wound is not
compressed, and heating is prevented from reaching a
high temperature. In this state, an adhesive resin is not
preferably melt in the portion of the first nonwoven mem-
ber 30 where the second nonwoven member 32 is not
wound. To the extent, however, that the portion is even-
tually more readily bent than the path restricting portion
22, the adhesive resin may melt to some degrees.
[0056] The first nonwoven member 30 and the second
nonwoven member 32 are cooled thereafter. In the por-
tion where the second nonwoven member 32 is wound,
a surface thereof is then hardened in a shape defined by
the lower mold surface 63 and the upper mold surface
72, and thus the path regulating portion 22 is formed.
Furthermore, in the portion where the second nonwoven
member 32 is wound, the nonwoven members are bond-
ed in a touch portion, and thus a state of covering the
wire harness main body 12 is maintained. In the portion
of the first nonwoven member 30 where the second non-
woven member 32 is not wound, the second nonwoven
member 32 maintains good bendability possessed in an

initial state, and thus the bendable portion 24 is provided.
[0057] According to the method of production, the por-
tion of the first nonwoven member 30 wound around the
wire harness main body 12 where the second nonwoven
member 32 is wound is processed by the hot-pressing
mold 60 so as to be hardened sufficiently. This allows
regulation of a path for the wire harness 10. In the portion
of the first nonwoven member 30 wound around the wire
harness main body 12 where the second nonwoven
member 32 is not wound, the first nonwoven member 30
maintains flexibility, and thus the wire harness 10 can be
readily bent partially. Thereby, the wire harness 10 can
be formed with ease.
[0058] In the example of the embodiment above, the
first nonwoven member 30 and the second nonwoven
member 32 are separate. As in a modified example
shown in Fig. 10, however, a combined form may be used
in which a second nonwoven member 132, which corre-
sponds to the second nonwoven member 32, extends
from a first side edge portion of a first nonwoven member
130, which corresponds to the first nonwoven member
30. In the modified example, the second nonwoven mem-
bers 132 extend from two end portions of the first side
edge portion of the first nonwoven member 130 at a dis-
tance therebetween.
[0059] Then, the wire harness main body 12 is placed
along a second side edge portion of the first nonwoven
member 130, and, as shown in Fig. 11, the first nonwoven
member 130 is wrapped around the wire harness main
body 12. Subsequently, with reference to Fig. 12, the
second nonwoven members 132 are wrapped around an
outer periphery of the first nonwoven member 130 which
has been wrapped around.
[0060] Thereafter, similar to the embodiment above,
portions where the second nonwoven members 132 are
wrapped are hot-pressed using the hot-pressing mold
60, and then a wire harness similar to that in the embod-
iment above is produced. In particular, according to the
present modified example, one nonwoven sheet is used
for production. This reduces the kind and number of com-
ponents and facilitates production. Another advantage is
that the portions where the second nonwoven members
132 are wrapped are readily aligned.

Claims

1. A wire harness (10) comprising:

a wire harness main body (12) including at least
one electric wire; and
a protection member (20) comprising:

a path regulating portion (22) formed by a
nonwoven member in a state of covering at
least a portion of the wire harness main
body (12); and
a bendable portion (24) formed by covering
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the wire harness main body (12) with the
nonwoven member, adjacent to the path
regulating portion along an extending direc-
tion of the wire wire harness main body (12),
the bendable portion (24) being more read-
ily bent than the path regulating portion and
being more depressed than the path regu-
lating portion, characterized in that the
protection member comprises:

a portion where a first nonwoven mem-
ber (30) having a square sheet shape
is wrapped around at least a portion of
the wire harness main body (12); and
a portion where a second nonwoven
member (32) having a strip shape is
partially wound in the extending direc-
tion of the wire harness main body
around the portion where the first non-
woven member (30) is wrapped
around, and

the path regulating portion (22) is provided in a
portion corresponding to the portion where the
second nonwoven member (32) is wound and
the bendable portion (24) is provided in a portion
corresponding to the portion where the second
nonwoven member (32) is not wound wherein
the surface of the path regulating portion is
pressed by a mold surface of a hot-pressing
mold and the surface of the bendable portion
maintains an initial surface state without con-
tacting a mold surface for hot-pressing.

2. The wire harness according to claim 1, wherein a
plurality of path regulating portions (22) are provided
and the bendable portion (24) is provided between
the pluralities of regulating portions (22).

3. A method of producing a wire harness in which a
wire harness main body including at least one elec-
tric wire is covered by a protection member in at least
a portion, the method comprising:

(a) a process of wrapping a first nonwoven mem-
ber around at least a portion of the wire harness
main body in an extending direction so as to
have an even thickness;
(b) a process of partially wrapping a second non-
woven member around the first nonwoven mem-
ber in the extending direction, the first nonwoven
member being wrapped around the wire har-
ness main body; and
(c) a process of hot-pressing in a state where a
mold surface of a hot-pressing mold is not
pressed against a surface of the first nonwoven
member and is pressed against a surface of the
second nonwoven member, wherein

in the process (a), a square sheet-shaped nonwoven
member serving as the first nonwoven member is
wrapped around at least the portion of the wire har-
ness main body, and
in the process (b), a strip-shaped nonwoven member
serving as the second nonwoven member is wound
around an outer periphery of the first nonwoven
member wrapped around at least the portion of the
wire harness main body.

4. The method of producing a wire harness according
to claim 3, wherein, in the process (b), the second
nonwoven member is wrapped around the first non-
woven member in a plurality of locations at a distance
in the extending direction, the first nonwoven mem-
ber being wrapped around the wire harness main
body.

Patentansprüche

1. Kabelbaum (10), aufweisend:

einen Kabelbaumhauptkörper (12), der mindes-
tens einen elektrischen Draht aufweist; und
ein Schutzteil (20) aufweisend:

einen Pfadregulierungsabschnitt (22), der
aus einem Vliesstoff in einem Zustand ge-
bildet ist, in dem er zumindest einen Teil
des Kabelbaumhauptkörpers (12) bedeckt;
und
einen biegbaren Abschnitt (24), der durch
Bedecken des Kabelbaumhauptkörpers
(12) mit dem Vliesstoff gebildet ist, und zwar
angrenzend an den Pfadregulierungsab-
schnitt in einer Richtung, in der sich der Ka-
belbaumhauptkörper (12) erstreckt, wobei
der biegbare Abschnitt (24) leichter biegbar
ist als der Pfadregulierungsabschnitt und
mehr eingedrückt ist als der Pfadregulie-
rungsabschnitt, dadurch gekennzeich-
net, dass:

das Schutzteil Folgendes aufweist:

einen Abschnitt, in dem ein erster Vliesstoff
(30) mit einer quadratischen flachen Form
um zumindest einen Teil des Kabelbaum-
hauptkörpers (12) gewickelt ist; und
einen Abschnitt, in dem ein zweiter Vlies-
stoff (32) mit einer Streifenform teilweise in
der Richtung, in der sich der Kabelbaum-
hauptkörper erstreckt, um den Abschnitt ge-
wickelt ist, um den der erste Vliesstoff (30)
gewickelt ist, und

der Pfadregulierungsabschnitt (22) in einem Ab-
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schnitt vorgesehen ist, der dem Abschnitt ent-
spricht, um den der zweite Vliesstoff (32) gewi-
ckelt ist, und der biegbare Abschnitt (24) in ei-
nem Abschnitt vorgesehen ist, der dem Ab-
schnitt entspricht, um den der zweite Vliesstoff
(32) nicht gewickelt ist, wobei die Oberfläche
des Pfadregulierungsabschnitt durch eine
Formoberfläche eines Heißpressformwerk-
zeugs gepresst ist und die Oberfläche des bieg-
baren Abschnitts ohne mit einer Formoberfläche
zum Heißpressen in Kontakt zu kommen ihren
ursprünglichen Oberflächenzustand erhält.

2. Kabelbaum gemäß Anspruch 1, wobei mehrere Pf-
adregulierungsabschnitte (22) vorgesehen sind und
der biegbare Abschnitt (24) zwischen den mehreren
Pfadregulierungsabschnitten (22) vorgesehen ist.

3. Verfahren zum Herstellen eines Kabelbaums in wel-
chem einen Kabelbaumhauptkörper, der mindes-
tens einen elektrischen Draht aufweist, zumindest
abschnittsweise durch ein Schutzteil bedeckt ist, wo-
bei das Verfahren Folgendes aufweist:

(a) einen Schritt zum Wickeln eines ersten Vlies-
stoffs zu einer gleichmäßigen Dicke um zumin-
dest einen Abschnitt des Kabelbaumhauptkör-
pers in einer Richtung in der sich derselbe er-
streckt;
(b) einen Schritt zum teilweisen Wickeln eines
zweiten Vliesstoffs um den ersten Vliesstoff in
der Richtung in der sich derselbe erstreckt, wo-
bei der erste erste Vliesstoff um den Kabel-
baumhauptkörper gewickelt ist; und
(c) einen Schritt zum Heißpressen in einem Zu-
stend in welchem eine Formoberfläche eines
Heißpressformwerkzeugs nicht gegen einer
Oberfläche des ersten Vliesstoffs gepresst aber
gegen eine Oberfläche des zweiten Vliesstoffs
gepresst ist,

wobei in dem Schritt (a) ein quadratischer flächiger
Vliesstoff als erster Vliesstoff um zumindest einen
Abschnitt des Kabelbaumhauptkörpers gewickelt
ist, und
in dem Schritt (b) ein streifenförmiger Vliesstoff als
zweiter Vliesstoff um einen äußeren Umfang des
ersten Vliesstoffs gewickelt ist, der um zumindest
einen Teil des Kabelbaumhauptkörpers gewickelt
ist.

4. Verfahren zum Herstellen eines Kabelbaums gemäß
Anspruch 3, wobei in dem Schritt (b), der zweite
Vliesstoff an mehreren Stellen um den ersten Vlies-
stoff gewickelt ist, die in der Erstreckungsrichtung
beabstandet sind, wobei der erste Vliesstoff um den
Kabelbaumhauptkörper gewickelt ist.

Revendications

1. Faisceau de câbles (10) comprenant :

un corps principal de faisceau de câbles (12)
comportant au moins un câble électrique ; et
un élément de protection (20) comprenant :

une partie de réglage de trajet (22) formée
par un élément non tissé dans un état avec
recouvrement d’au moins une partie du
corps principal de faisceau de câbles (12) ;
et
une partie pouvant être cintrée (24) formée
en recouvrant le corps principal de faisceau
de câbles (12) avec l’élément non tissé de
manière adjacente à la partie de réglage de
trajet suivant une direction longitudinale du
corps principal de faisceau de câbles (12),
la partie pouvant être cintrée (24) pouvant
être cintrée plus facilement que la partie de
réglage de trajet et étant plus en retrait que
la partie de réglage de trajet, caractérisé
en ce que
l’élément de protection comprend :

une partie sur laquelle un premier élé-
ment non tissé (30) présentant une for-
me de feuille carrée est enroulé autour
d’au moins une partie du corps principal
de faisceau de câbles (12) ; et
une partie sur laquelle un second élé-
ment non tissé (32) présentant une for-
me de bande est partiellement enroulé
dans la direction longitudinale du corps
principal de faisceau de câbles autour
de la partie sur laquelle le premier élé-
ment non tissé (30) est enroulé, et
la partie de réglage de trajet (22) est
formée sur une partie correspondant à
la partie sur laquelle le second élément
non tissé (32) est enroulé et la partie
pouvant être cintrée (24) est formée sur
une partie correspondant à la partie sur
laquelle le second élément non tissé
(32) n’est pas enroulé, dans lequel la
surface de la partie de réglage de trajet
est pressée par une surface de moule
d’un moule de pressage à chaud et la
surface de la partie pouvant être cintrée
conserve un état de surface initial sans
entrer en contact avec une surface de
moule pour pressage à chaud.

2. Faisceau de câbles selon la revendication 1, dans
lequel une pluralité de parties de réglage de trajet
(22) est agencée et la partie pouvant être cintrée
(24) est formée entre des parties de la pluralité de
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parties de réglage (22).

3. Procédé de production d’un faisceau de câbles dans
lequel un corps principal de faisceau de câbles com-
portant au moins un câble électrique est recouvert
par un élément de protection sur au moins une partie,
le procédé comprenant :

(a) une opération d’enroulement d’un premier
élément non tissé autour d’au moins une partie
du corps principal de faisceau de câbles dans
une direction longitudinale de manière à présen-
ter une épaisseur régulière ;
(b) une opération d’enroulement partiel d’un se-
cond élément non tissé autour du premier élé-
ment non tissé dans la direction longitudinale,
le premier élément non tissé étant enroulé
autour du corps principal de faisceau de câbles ;
et
(c) une opération de pressage à chaud dans un
état dans lequel une surface de moule d’un mou-
le de pressage à chaud n’est pas pressée contre
une surface du premier élément non tissé et est
pressée contre une surface du second élément
non tissé, dans lequel

dans l’opération (a), un élément non tissé en forme
de feuille carrée servant en tant que premier élément
non tissé est enroulé au moins autour de la partie
du corps principal de faisceau de câbles, et
dans l’opération (b) un élément non tissé en forme
de bande servant en tant que second élément non
tissé est enroulé autour d’une périphérie externe du
premier élément non tissé enroulé au moins autour
de la partie du corps principal de faisceau de câbles.

4. Procédé de production d’un faisceau de câbles selon
la revendication 3, dans lequel, dans l’opération (b),
le second élément non tissé est enroulé autour du
premier élément non tissé en une pluralité d’empla-
cements agencés à une certaine distance suivant la
direction longitudinale, le premier élément non tissé
étant enroulé autour du corps principal de faisceau
de câbles.
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