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Description

[0001] The present invention relates to a wire seal, par-
ticularly a single-wire seal for an aluminium wire and an
electric crimp terminal, especially for the automotive in-
dustry. The invention further relates to a cable assembly
or cable harness for the automotive industry, wherein the
cable assembly or the cable harness comprises an in-
ventive wire seal, particularly an inventive single-wire
seal.
[0002] In engineering and in particular in electrical en-
gineering, a large number of electrical connectors and
mating connectors of many different types are known.
These serve to transmit electrical power and/or electrical
signals with the widest possible range of voltages, cur-
rents, frequencies and data rates. Furthermore, electrical
connectors and mating connectors have to fulfil other
functions. For damp, dusty or chemically aggressive en-
vironments, electrical connectors and mating connectors
comprise seals which prevent penetration of surrounding
media into the electrical connectors and mating connec-
tors and corrosion thereof, or the formation of conductive
deposits therein.
[0003] Due to a wide range of applications and condi-
tions of use, a wide variety of optimised electrical (mating)
connectors, terminals and seals can therefore be found.
A new field is the application of aluminium wires or their
strands instead of copper wires or their strands for elec-
trical connectors, particularly in the automotive industry,
because of significantly lower costs and weight of alu-
minium. - However, the application of aluminium has cer-
tain drawbacks. Aluminium has other material properties
than copper, whereby it is prone to overstressing, oxidis-
es when it is exposed to air and it is not as strong as
copper. Furthermore, an aluminium wire or its strands
are more difficult to strip, to splice, to feed, to cut and/or
to crimp than a cable comprising a copper wire. Particu-
larly small aluminium cables and wires raise many chal-
lenges.
[0004] In the following, a wire or an electrical cable
comprises an electric wire surrounded by an electrical
insulation, wherein the wire or the electrical cable is
stripped at a longitudinal end portion. The electric wire
in turn may comprise a plurality or a bundle of strands,
wherein such an electric wire may also be called multi-
stranded electric wire, hereinafter also referred to as
electric wire. Further, the electric wire itself may be a
single strand, i. e. a massive lead. The electric wire or its
strands are preferably made from aluminium or an alu-
minium alloy, also copper or a copper alloy is applicable.
[0005] The biggest problems lie in crimping and sub-
sequently in avoiding bending the electric wire with a
comparatively small radius and/or even buckling of the
electric wire. Particularly overstressing a crimped alumin-
ium wire at an electric crimp terminal has to be avoided.
Here, two problem areas are identified. The first area lies
between a wire crimp section and an insulation crimp
section in the presence of a wire seal also crimped at the

insulation crimp section of the terminal, due to the com-
paratively soft wire seal allowing for too much movement
of the electric wire in the insulation crimp section and
thus at the wire crimp section of the crimp terminal. The
first problem area is addressed by this document. The
second problem area lies at a trailing end of the crimp
terminal or the soft wire seal. At these positions the alu-
minium wire runs the risk of being buckled because of
an improper use of the terminal and/or the electric wire.
[0006] DE 195 46 963 A1 teaches a cylindrical sealing
unit for a wire or an electrical cable, wherein the sealing
unit is composed of two parts. A first part of the sealing
unit is constituted as a cylindrical sealing section having
a plurality of outer sealing lips and an inner mounting
recess for receiving a second part. The second part of
the sealing unit is constituted as a cylindrical crimping
section having a mounting protrusion which may be
mounted in the mounting recess of the first part. For seal-
ing the first part is made from a comparatively flexile ma-
terial and for crimping the second part is made from a
stiffer material.
[0007] JP S64-35676 U teaches a cylindrical sealing
for a wire or an electrical cable, wherein the sealing is
composed of a comparatively soft sealing material. The
sealing comprises two sections, a sealing section for
sealing the wire or the electrical cable against an envi-
ronment, for what the sealing section comprises a plu-
rality of outer sealing lips, and a crimping section for fas-
tening the sealing at an electrical terminal. The crimping
section comprises a window or a recess into which tip
end portions of two crimping wings of the electrical ter-
minal may be received.
[0008] It is an object of the invention to provide an im-
proved wire seal for an electric crimp terminal by means
of which it is at least possible to decrease the problem
of overstressing crimped aluminium wires at the identified
problem area. Further, a two-in-one solution for both
problem areas should be indicated. - Here, a mounting
surrounding of the wire seal should not be affected, i. e.
the electric crimp terminal and/or a contact chamber for
the crimp terminal should not have to be alternated be-
cause of the inventive wire seal. Further, an inventive
wire seal should have a competitive price and should
tighten at least as well as a wire seal according to the
state of the art. Moreover, the inventive wire seal should
be quick and easy to manufacture and thus be cost effi-
cient.
[0009] The object of the present invention is solved by
means of a wire seal, particularly a single-wire seal for
an aluminium wire and an electric crimp terminal, espe-
cially for the automotive industry, according to claim 1;
and by means of a cable assembly or cable harness for
the automotive industry, according to claim 11. Advan-
tageous embodiments, additional features and/or advan-
tages of the invention may be derived from the dependent
claims and the following description.
[0010] The wire seal of the invention comprises a
crimping section for crimping the wire seal to an electric
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crimp terminal, and a sealing section for sealing the elec-
tric crimp terminal against an environment. The sealing
section of the wire seal is made from a comparatively or
relatively soft material, and the crimping section of the
wire seal is made from a comparatively or relatively hard
material, and the wire seal comprises a weakened seg-
ment in a mainly or fully rotation-symmetric portion of the
crimping section. - I. e. these two materials are in relation
to each other, wherein the material of the sealing section
is softer than the material of the crimping section. And
vice versa, i. e. the material of the crimping section is
harder than the material of the sealing section. A choice
of one material is a limitation for the other material.
[0011] According to the invention the weakened seg-
ment is a longitudinal and/or circumferential slot, wherein
the slot extends over essentially the entire longitudinal
length of the crimping section; and/or at least one weak-
ened segment is established in the crimping section in
such a way that it constitutes a predetermined breaking,
folding or deforming area for the crimping section during
crimping to the electric crimp terminal.
[0012] In an embodiment of the invention, in a ready-
for-use wire seal, the sealing section and the crimping
section are held together by an undercut, a back-taper,
a catch mechanism, a latching connection and/or by ad-
hesion. Here, the sealing section and the crimping sec-
tion may be stuck, put, plugged and/or glued together.
Furthermore, the sealing section and the crimping sec-
tion are produced together as a one-piece wire seal,
which may be carried out by a two-component moulding
process. The sealing section is preferably made from a
comparatively soft silicone or rubber, whereas the crimp-
ing section is preferably made from a comparatively hard
silicone or rubber.
[0013] According to the invention, the wire seal may
comprise a weakened segment in a rotation-symmetric
portion, particularly in an essentially hollow-cylindrical
portion of its crimping section, wherein the crimping sec-
tion preferably comprises a recess on an outside and/or
an inside of this portion. Such an inventive recess, weak-
ened segment or deviation from an ideal rotation-sym-
metric circumferential portion of the crimping section ex-
tends in a longitudinal, radial and circumferential direc-
tion of the wire seal. The weakened segment in the ro-
tation-symmetric portion enables the crimping section to
be deformed by an insulation crimp wing of the insulation
crimp section of the terminal such that the wire seal may
be crimped to the crimp terminal.
[0014] The recess, weakened segment or deviation
may be a longitudinal and/or circumferential slot in the
crimping section. Preferably, the longitudinal and/or cir-
cumferential slot completely passes through the crimping
section in radial direction, wherein the slot preferably ex-
tends over essentially the entire longitudinal length of the
crimping section. Here, the wire seal may be constructed
in such a way that the crimping section is at least partially
moveable or slidable at/in the sealing section mainly in
radial direction. Further, at least a circumferential portion

of the crimping section or the entire crimping section may
be rotationally moveable in relation to the sealing section.
In embodiments of the invention, a leading sealing lip
inside or outside of the wire seal may extend farther in a
radial direction than a vicinal sealing lip at the same cir-
cumferential side of the wire seal.
[0015] Further, the wire seal may be formed such that
at least one weakened segment is established in the
crimping section in such a way that it constitutes a pre-
determined breaking, folding or deforming area for the
crimping section during crimping to the electric crimp ter-
minal. I. e. during crimping the wire seal (containing the
wire) with its crimping section to the insulation crimp sec-
tion of the crimp terminal, the weakened segments of the
crimping section break open or bend in an elastic and/or
plastic manner. Thereby, the wire seal is mounted to the
crimp terminal with its relatively hard component, and its
relatively soft component protrudes from a trailing end of
the crimp terminal ready for sealing the crimp terminal in
a contact chamber against the environment of the contact
chamber.
[0016] Furthermore, the crimping section of the wire
seal is preferably a non-rotation-symmetric section due
to the weakened segment. The sealing section of the
wire seal is preferably a rotation-symmetric section.
Moreover, a structure of the wire seal is kept together by
a force closure, a form closure and/or an adhesive bond.
The latter may be achieved by gluing the crimping section
and the sealing section to each other or by a two-com-
ponent moulding process.
[0017] In a variant the wire seal further comprises an
anti-kink section at a trailing end of the sealing section,
wherein the anti-kink section prevents an electric wire
from being bent or buckled at the trailing end of the seal-
ing section. The anti-kink section preferably comprises
an anti-kink body which is preferably shaped as an es-
sentially hollow-cylindrical portion. Further, the anti-kink
section preferably further comprises a grommet or sleeve
at a trailing end portion of the anti-kink body.
[0018] By means of the anti-kink section, it is possible
to avoid bending the electric wire with a comparatively
small radius. Thus, buckling of the electric wire is effec-
tively avoided. Particularly the grommet or sleeve at the
trailing portion together with the anti-kink body achieves
this goal, because by appearance of a bending or buck-
ling force at the end of a crimped electrical cable the
grommet or sleeve continuously introduces a bending
force into the anti-kink body and from there into a housing
for the crimp terminal. The mechanical tensions do not
remain in the electric wire, as they are expanded and
deflected into the housing.
[0019] A flexibility or a mechanical pliability of the anti-
kink section or the anti-kink body may correspond to a
flexibility or a mechanical pliability of the sealing section.
Here, a median axial section modulus of the anti-kink
section or the anti-kink body preferably corresponds to
a median axial section modulus of the sealing section. I.
e. these values do not differ more than essentially 5%,
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10%, 15%, 20%, 25%, 50%, 75% or 100% from one an-
other. A length of the anti-kink section, a length of the
anti-kink body and/or a length of the grommet may
amount to essentially 50%, 75%, 100%, 125%, 150% or
200% of the length of the sealing section or the crimping
section.
[0020] The wire seal preferably comprises a crimping
section at a leading end of the sealing section for crimping
the wire seal to the electric crimp terminal. Further, the
wire seal is preferably made from a comparatively soft
silicone or rubber, wherein the wire seal may be produced
by preferably a injection moulding process. I. e. the anti-
kink section, the sealing section and if applicable the
crimping section are preferably produced as a one-piece
or integral wire seal. Here, a structure of the wire seal is
kept together by a material bond (adhesion) and/or co-
hesion. Preferably the anti-kink section, the sealing sec-
tion and/or the crimping section, or the wire seal are ro-
tationally symmetrical.
[0021] A changeover of the anti-kink body to the grom-
met or sleeve may be an abrupt (circumferential zone of
discontinuity) or a continuous changeover. A course of
a cavity of the wire seal in the anti-kink section for the
wire may be a tapering in the direction of the trailing end.
At a longitudinal end or end portion of the grommet, an
inner diameter of the grommet may preferably be less
than an outer diameter of an insulation of the wire. Here-
by, it is guaranteed that the wire is sealed also in the anti-
kink section against a surrounding media. Due to a good
flexibility of the grommet, the grommet also seals when
it is bent. Furthermore, before a first inner sealing lip has
to tighten the wire against an environment, this task is
overtaken by the grommet so that an inventive wire seal
achieves better sealing.
[0022] The crimping section may comprise a projection
or collar preferably at a leading end of the crimping sec-
tion. Furthermore, in all embodiments of the invention,
the sealing section preferably comprises at least one out-
er and/or at least one inner sealing lip. The wire seal, i.
e. its sealing section comprises one, two, three or four
outer and/or inner sealing lips, wherein the sealing sec-
tion may comprise more inner than outer sealing lips.
Furthermore, it is preferred that the entire wire seal is
essentially tubular. Naturally, the wire seal is also con-
stituted as a cable seal for an electrical cable.
[0023] The cable assembly or the cable harness com-
prises an inventive wire seal, particularly an inventive
single-wire seal. The cable assembly or the cable har-
ness particularly further comprises at least one crimp ter-
minal and at least one electrical cable. Preferably, the
wire or electric cable has an electric wire comprising alu-
minium, but also an electric wire comprising copper is
suitable. The cable harness may further comprise an in-
ventive cable assembly and/or a non-inventive cable as-
sembly.
[0024] Preferred exemplary variants and embodi-
ments of the present invention are explained below in
more detail with reference to the accompanying drawing.

Elements of the same design and function that appear
in different figures (fig.) of the drawing are identified by
the same reference numerals. In the drawing:

fig. 1 shows a first embodiment of a variant of an in-
ventive wire seal constituted as a two-compo-
nent single-wire seal in a perspective view;

fig. 2 shows a cable assembly comprising an electri-
cal cable, an electric crimp terminal and the in-
ventive wire seal from fig. 1 in a three-dimen-
sional front view from above;

fig. 3 shows a second embodiment of the variant of
the inventive wire seal comprising a crimping
section made from a hard component and a seal-
ing section made from a soft component in a
central cross-sectional view;

fig. 4 shows the wire seal of fig. 3 in a front view,
wherein also a weakened segment in the crimp-
ing section, constituted as a clearance slot can
be seen;

fig. 5 shows an embodiment of a second variant of a
wire seal constituted as a single-wire seal com-
prising an anti-kink section in a central cross-
sectional view;

fig. 6 shows the wire seal from fig. 5 in a contact cham-
ber and in a back-tolerance position (an electri-
cal cable and a crimp terminal are omitted) in a
central cross-sectional view;

fig. 7 shows in an analogous manner the wire seal
from fig. 6, wherein the wire seal is in a middle-
tolerance position; and

fig. 8 shows in an analogous manner the wire seal
from fig. 6, wherein the wire seal is in a front-
tolerance position.

[0025] The invention will be described hereinafter in
greater detail based on exemplary embodiments of two
exemplary variants of a single-wire seal 10 for a wire 30
and an electric crimp terminal 20 for electric connections
in a motor vehicle. However, the invention is not limited
to these embodiments, but may be applied to diverse
electric contacts or electrical connectors, also to a non-
single-wire seal. Further, the invention is not restricted
to the automotive industry. Wherever electricity in form
of currents, voltages, signals, frequencies and/or data
has to be transmitted the invention may be applied. Fur-
ther, the invention is applicable to optical cables or wires
(pigtails) as well as to optoelectrical or optoelectronic
means, devices and/or apparatuses.
[0026] Fig. 1 to 4 show a variant of an inventive wire
seal 10 which is constituted as a two-component wire
seal 10, particularly a two-component single-wire seal
10, formed as a radial and mechanical sealing 10, gasket
10 or sealing plug 10 particularly for an electric contact
20 which can be seen in fig. 2. The electric contact 20 is
preferably constituted as a crimp terminal 20, a crimp
contact 20 or an electrical connector (not depicted). The
crimp terminal 20 comprises a wire crimp section 210
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having at least one wire crimp wing by means of which
a stripped tip end portion of a wire 30 or an electrical
cable 30 may be crimped onto the crimp terminal 20. The
wire 30 preferably comprises a plurality or a bundle of
aluminium strands. Copper strands are also applicable.
Furthermore, the wire 30 or electric cable 30may be con-
stituted as a cable harness or as a part of it.
[0027] At a leading portion of the crimp terminal 20,
the crimp terminal 20 itself comprises an electric contact
section 220 or contact body 220 which may be constituted
as a receptacle (cf. fig. 2), socket, tab, pin (rest is not
shown) etc. Furthermore, at a trailing portion 14 of the
crimp terminal 20, the crimp terminal 20 itself comprises
an insulation crimp section 200 (cf. fig. 2) which has at
least one insulation crimp wing. By means of the insula-
tion crimp wing, an electrically isolated portion of the wire
30 or electric cable 30 may be crimped onto the crimp
terminal 20. Furthermore, between the insulation crimp
wing of the crimp terminal 20 and the isolated portion of
the wire 30, the wire seal 10 may also be crimped onto
the crimp terminal 20.
[0028] Fig. 2 shows an inventive cable assembly 1 or
part of an inventive cable harness comprising the inven-
tive wire seal 10 and the wire 30 crimped to each other
at the electric crimp terminal 20. In a manufacturing proc-
ess, the wire seal 10 and the wire 30 are simultaneously
crimped to the electric terminal 20. The crimped terminal
20 constituting a tip end portion of the cable assembly 1
is afterwards locked (not depicted) in a contact chamber
400 of a housing 40 or casing 40 (cf. 6 to 8) of an electrical
connector, device etc. (not shown). The crimped wire
seal 10 seals off the crimped terminal 20 against an en-
vironment of the housing 40.
[0029] The inventive wire seal 10 according to the fig.
1 to 4 is composed as a two-component seal 10 wherein
a first component 11 of the wire seal 10 is made from a
first material 11 and a second component 12 of the wire
seal 10 is made from a second material 12. The first ma-
terial 11 is preferably a comparatively soft material 11
and the second material 12 is preferably a comparatively
hard material 12, both materials being preferably made
from a silicone and/or a rubber. The comparatively soft
component 11 is for tightening or sealing and the com-
paratively hard component 11 is for crimping the wire
seal 10 to the insulation crimp section 200 of the crimp
terminal 20.
[0030] Preferably both components 11, 12 are essen-
tially hollow-cylindrical parts connected to each other by
a form closure (cf. fig. 3), a force closure and/or by an
adhesive or material bond. - The comparatively soft com-
ponent 11 constitutes a sealing section 110 of the wire
seal 10 preferably comprising a hollow-cylindrical base
112 having at least one, preferably a plurality of particu-
larly radial inner sealing lips 115. The inner sealing lips
115 serve to seal off a fluid passage to the crimp terminal
20 at an electrical insulation of the wire 30. Further, the
base 112 comprises at least one, preferably a plurality
of particularly radial outer sealing lips 114. The outer seal-

ing lips 114 serve to seal off a fluid passage to the crimp
terminal 20 at an inside of the contact chamber 400 (cf.
6 to 8).
[0031] The comparatively hard component 12 consti-
tutes a crimping section 120 of the wire seal 10. The
crimping section 120 is arranged at a leading or front side
14 and the sealing section 110 is arranged at a trailing
or back side 16 of the wire seal 10. I. e. the sealing section
110 constitutes a trailing portion and the crimping section
120 constitutes a leading portion of the wire seal 10. In
the depicted embodiment, the crimping section 120 and
the sealing section 110 are locked to, latched to, clicked
to and/or engaged with each other. In other embodiments
of the invention (not shown), the crimping section 120
and the sealing section 110 my be glued to each other.
[0032] As shown in fig. 3, at the trailing side 16 of the
crimping section 120 a locking element 126, particularly
a locking projection 126 is provided which is locked with
a locking element 116, particularly a locking recess 116
of the sealing section 110 at its leading side 14, or vice
versa. Here, the locking elements 116, 126 are formed
as complementary or corresponding locking elements
116, 126. The locking elements 116, 126 extend in a
circumferential direction C of the wire seal 10, wherein
the locking element 126 of the crimping section 120 may
be interrupted by preferably only one recess 122 (see
below).
[0033] The crimping section 120 and the sealing sec-
tion 110 may be produced independently from each other
and may afterwards be mechanically stuck, put or
plugged to each other. Moreover, the sealing section 110
and the crimping section 120 may be produced at the
same time by a two-component moulding process, par-
ticularly a two-component injection moulding process. I.
e. the two-component wire seal 10 is produced as a one-
piece wire seal 10. In such embodiments, the crimping
section 120 and the sealing section 110 may at least
partially adhere to each other, or the crimping section
120 and the sealing section 110 may be rotationally
moveable against each other in circumferential direction
C.
[0034] For good crimping results, the crimping section
120 may comprise a weakened segment 122 which
weakens the crimping section 120 in its circumferential
direction C so that it is possible to reduce a diameter of
the crimping section 120 during crimping the wire seal
10 at the terminal 20. I. e. a wall thickness of a longitudinal
portion of the crimping section 120 is not constant in cir-
cumferential direction C, wherein a mechanical strength
of the crimping section 120 is degraded at the location
of the weakened segment 122. During crimping, the fac-
ing circumferential portions of the crimping section 120
act as crimp wings which may be moved towards each
other, the diameter of the crimping section 120 being
reduced in the process.
[0035] The weakened segment 122 serves for a me-
chanical deformability of the crimping section 120 during
crimping. Such a mechanical deformability may be an
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elastic and/or plastic deformability of the crimping section
120. In the case of an nearly exclusively elastic deforma-
tion of the crimping section 120 during crimping, the
crimping section 120 is a resilient or spring-loaded crimp-
ing section 120 (see below, weakened segment 122 as
a clearance slot 122). Further, the weakened segment
122 may be a mechanically, elastically and/or plastically
deformable weak spot 122 of the crimping section 120
of the inventive wire seal 10. Despite of this, the other
portions of the crimping section 120 may also be me-
chanically, elastically and/or plastically deformed during
crimping, but not to an extend of the weakened segment
122.
[0036] The weakened segment 122 mainly extends in
longitudinal direction L in the crimping section 120,
wherein the weakened segment 122 preferably com-
pletely passes through the crimping section 120 (cf. fig.
3, first embodiment). Further, the weakened segment
122 may also extend in circumferential direction C as
depicted in fig. 1 (second embodiment), wherein the
weakened segment 122 may just extend in an inclined
manner with regard to the longitudinal axis L or may be
part of a helix or spiral. In the shown embodiments, the
weakened segment 122 is a slot 122, particularly a slot
completely passing through (clearance slot 122) the
crimping section 120 in radial R and longitudinal direction
L which gives the crimping section 120 the appearance
of an open jacket or round cramp.
[0037] Instead of a slot 122, it is also possible to apply
a deviation from a thickness of a wall of the crimping
section 120, a recess, especially a clearance recess, a
hole, especially a clearance hole, etc. Of course it is pos-
sible to apply more than one of such weakened segments
122 in the crimping section 120. Further, the weakened
segment 122 may be designed as a predetermined
breaking, folding or deforming area for the crimping sec-
tion 120 during crimping. In such cases a cross-section
of the crimping section 120 may be formed as an oval, a
triangle, a cross or may be shaped as a star. Further, the
crimping section 120 may comprise integral hinges which
fold, collapse or break open when the crimping section
120 is crimped to the terminal 20. All such cross-sections
of the crimping section 120 may be regular or irregular
cross-sections.
[0038] The relatively hard crimping section 120 (sec-
ond component 12) according to the invention provides
a good fixation of the wire 30 at the insulation crimp sec-
tion 200 (insulation crimp barrel 200 in crimped state, cf.
fig. 2) of the terminal 20. Thus, the crimping section 120
prevents a transfer of a bending force of the wire 30 or
the strands of the wire 30 into the wire crimp section 210
(wire crimp barrel 210 in crimped state, cf. fig. 2) of the
crimp terminal 20. The inventive fixation minimises any
load and deformation caused by wire bending behind the
insulation crimp barrel 200. According to the invention,
a present design of the crimp terminal 20 may be kept,
merely new wire seals 10 have to be applied to signifi-
cantly improve the bending or buckling problems at a

crimp terminal 20. The invention is applicable to nearly
all electrical terminals of nearly all design principles, par-
ticularly for aluminium terminations.
[0039] Fig. 5 to 8 show the second variant of the wire
seal 10 which is constituted as a one-component wire
seal 10, particularly a one-component single-wire seal
10. The sealing section 110 and/or the crimping section
120 of the wire seal 10 may be constituted as the sealing
section 110 and/or the crimping section 120 of the first
inventive variant. The crimping section 120 may com-
prise a radial collar 124, at least one radial projection
124, hook 124 or catch 124 at its tip end, i. e. at the
leading end 14 of the wire seal 10. Such a projection 124
prevents the wire seal 10 from slipping out or disengaging
from a crimped insulation crimp section 200 (insulation
crimp barrel 200) of the terminal 20.
[0040] The wire seal 10 may comprise an anti-kink sec-
tion 100 particularly made from a sealing material (cf.
above, e. g. the first material 11). Preferably, the anti-
kink section 100 is joined to the sealing section 110 of
the wire seal 10 now constituting a middle portion of the
wire seal 10 in a fixed manner. The anti-kink section 100
and the sealing section 110 and/or the crimping section
120 of the wire seal 10 may be produced as a one-piece
(essentially material bond) or integral (essentially cohe-
sion) wire seal 10. The anti-kink section 100 comprises
a preferably hollow-cylindrical anti-kink body 102 consti-
tuting a tube-like portion 102 of the wire seal 10. At a
trailing end 16 of the anti-kink body 102, the wire seal 10
preferably comprises a grommet 104 or sleeve 104.
[0041] A thickness (radial direction R) of the grommet
104 may be considerably smaller than a thickness of the
directly adjacent anti-kink body 102. Preferably, a
changeover of the anti-kink body 102 to the grommet 104
may be constituted by a sharp curve in a longitudinal
cross-section (cf. fig. 5), but may also be uninterrupted,
i. e. a steady changeover from the anti-kink body 102 to
the grommet 104 may be applied. - The elongated wire
seal 10, particularly the new anti-kink section 100 or body
102 are adapted to an acceptable or maximally admissi-
ble bending radius of the wire 30. Furthermore, the di-
mensions of the anti-kink body 102 are adapted to toler-
ances of the contact chamber 400 in the housing 40 for
the crimped terminal 20. Hence, a more stable system
is achieved.
[0042] Before crimping the wire seal 10 to the insula-
tion crimp section 200 of the crimp terminal 20, the wire
seal 10 is preferably moved with its trailing side 16 ahead
onto the stripped wire 30. Here, the wire 30 is placed in
a cavity 130 or through-hole 130 inside of the wire seal
10, wherein a wall of the cavity 130, particularly the inner
sealing lips 115, preferably an inner area of the anti-kink
body 102 and preferably an inside of the grommet 104
sit at the insulation of the wire 30 in a sealing manner. A
portion of the cavity 130 in the anti-kink section 100 is
preferably conical, wherein the cavity 130 is reducing its
diameter towards its trailing end 16. This ensures a good
sealing effect of the grommet 104 and consequently of
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the anti-kink section 100. - Further, the longitudinal axis
L of the wire seal 10 is a rotational axis L for the rotation-
symmetric portions 100, 110, 120 of the wire seal 10.
[0043] Due to extending the wire seal 10 at the side of
the wire 30 (trailing side 16), better sealing results are
achieved wherein the wire seal 10 and/or the cable as-
sembly 1 may still be handled with already existing ma-
chines and/or an adjustment/pre-setting of such a ma-
chine. The elongated wire seal 10 follows a bend of the
wire 30 or electric cable 30 (cf. fig. 6 to 8) and does not
allow for water ingress into the wire seal 10. Here, the
appliance of the grommet 104 is of advantage. Due to a
larger bracing length of the wire seal 10, i. e. its entire
length, a buckling of the electric wire is avoided and
hence failures during transport and/or an appliance of
the wire seal 10 or the cable assembly 1 in a contact
chamber 400 in the housing 40 are avoided.
[0044] According to the invention, one or a plurality of
features of the variant according to figs 5 to 8 is applicable
to the variant according to figs 1 to 4, and vice versa.

List of reference numerals

[0045]

1 cable assembly, cable harness particularly for au-
tomotive industry, e. g. for motor vehicles

10 wire seal, one- or two-component wire seal; par-
ticularly single-wire seal, (radial, mechanical)
sealing, gasket, sealing plug, particularly for a
crimp terminal 20

11 first component of the wire seal 10, first material;
comparatively soft component for tighten-
ing/sealing, soft section of the wire seal 10 made
from a comparatively soft material particularly sil-
icone and/or rubber

12 second component of the wire seal 10, second
material; comparatively hard component for
crimping, hard section of the wire seal 10 made
from a comparatively hard material particularly
silicone and/or rubber

14 leading, font side/portion/end of the wire seal 10,
trailing side/portion of the crimp terminal 20

16 trailing, back side/portion/end of the wire seal 10
20 electric crimp terminal/contact, electrical connec-

tor; electric contact element, receptacle, socket,
tab, pin etc.

30 electrical cable, wire (one or preferably a plurality
or a bundle of strands), preferably comprising an
aluminium or copper wire (electric wire), (part of
a) cable harness

40 housing, casing of an electrical connector, device
etc. for the crimp terminal 20

100 (trailing, back) anti-kink section made from the
first material 11

102 anti-kink body, preferably hollow-cylindrical por-
tion

104 grommet, sleeve

110 (trailing/back, middle) sealing section made from
the first material 11

112 base of the sealing section 110
114 outer (radial) sealing lip
115 inner (radial) sealing lip
116 locking element, particularly locking recess
120 (leading, front) crimping section made from the

first material 11 or the second material 12
122 weakened segment for mechanical, elastic

and/or plastic deformability of the of the crimping
section 120, weak spot; recess, deviation, clear-
ance recess/hole/slot; longitudinal slot which may
also extend in circumferential direction

124 collar, projection, hook, catch
126 locking element, particularly locking projection
130 cavity, through-hole for the wire 30
200 insulation crimp section of crimp terminal 20, in-

sulation crimp barrel in crimped state of the ter-
minal 20, with at least one, preferably two insu-
lation crimp wings

210 wire crimp section of crimp terminal 20, wire crimp
barrel in crimped state of the terminal 20), with at
least one, preferably two wire crimp wings

220 electric contact section, contact body, receptacle,
socket, tab, pin etc. of crimp terminal 20

400 contact chamber in housing 40 for the crimped
terminal 20 with its wire seal 10, for the tip end
portion of cable assembly 1

C circumferential direction of wire seal 10
L longitudinal direction, longitudinal axis of wire

seal 10, crimp terminal 20, cable assembly 1, ro-
tational axis of wire seal 10

R radial, radius direction of wire seal 10

Claims

1. Wire seal (10), particularly single-wire seal (10) for
an electric wire (30), for example an aluminium wire
(30) and an electric crimp terminal (20), especially
for the automotive industry, having
a crimping section (120) for crimping the wire seal
(10) to the electric crimp terminal (20) and a sealing
section (110) for sealing off the electric crimp termi-
nal (20) against an environment, wherein the sealing
section (110) of the wire seal (10) is made from a
comparatively soft material (11), and the crimping
section (120) of the wire seal (10) is made from a
comparatively hard material (12) characterized in
that
the wire seal (10) comprises a weakened segment
(122) in a mainly or fully rotation-symmetric portion
of the crimping section (120), wherein the weakened
segment (122) is either a longitudinal (L) and/or cir-
cumferential (C) slot (122), wherein the slot (122)
extends over essentially the entire longitudinal (L)
length of the crimping section (120); or the at least
one weakened segment (122) is established in the
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crimping section (120) in such a way that it consti-
tutes a predetermined breaking, folding or deforming
area for the crimping section (120) during crimping
to the electric crimp terminal (20).

2. Wire seal (10) according to claim 1, characterised
in that in a ready-for-use wire seal (10), the sealing
section (110) and the crimping section (120) are held
together by an undercut, a back-taper, a catch mech-
anism, a latching connection and/or by adhesion,
wherein
the sealing section (110) and the crimping section
(120) may be stuck, put, plugged and/or glued to-
gether, or the sealing section (110) and the crimping
section (120) are produced together as a one-piece
wire seal (10).

3. Wire seal (10) according to claim 1 or 2, character-
ised in that the wire seal (10) comprises the weak-
ened segment (122) in an essentially hollow-cylin-
drical portion of its crimping section (120), wherein
the crimping section (120) preferably comprises a
recess (122) at/in an outside and/or an inside of its
rotation-symmetric portion.

4. Wire seal according to any of the claims 1 to 3, char-
acterised in that the longitudinal (L) and/or circum-
ferential (C) slot (122) is completely passing through
the crimping section (120) in radial direction (R).

5. Wire seal (10) according to any of the claims 1 to 4,
characterised in that:

• the crimping section (120) is at least partially
moveable or slidable at/in the sealing section
(110);
• the wire seal (10) is produced by a two-com-
ponent moulding process;
• a structure of the wire seal (10) is kept together
by a form closure, a force closure and/or an ad-
hesive bond; and
• the sealing section (110) is made from a com-
paratively soft silicone (11) or rubber (11); and/or
• the crimping section (120) is made from a com-
paratively hard silicone (12) or rubber (12).

6. Wire seal (10) according to any of the claims 1 to 5,
characterised in that the wire seal (10) comprises
an anti-kink section (100) at a trailing end of the seal-
ing section (110), wherein the anti-kink section (100)
prevents the electric wire (30) from being bent or
buckled at the trailing end of the sealing section
(110), wherein
the anti-kink section (100) comprises an anti-kink
body (102), wherein the anti-kink section (100) com-
prises a grommet (104) or sleeve (104) at a trailing
end portion of the anti-kink body (102).

7. Wire seal (10) according to claim 6, characterised
in that the anti-kink body (102) is shaped as an es-
sentially hollow-cylindrical portion (102).

8. Wire seal (10) according to claims 6 or 7, charac-
terised in that a flexibility or a mechanical pliability
of the anti-kink section (100) or the anti-kink body
(102) corresponds to a flexibility or a mechanical pli-
ability of the sealing section (110), wherein
a median axial section modulus of the anti-kink sec-
tion (100) or the anti-kink body (102) preferably cor-
responds to a median axial section modulus of the
sealing section (110).

9. Wire seal (10) according to any of the claims 6 to 8,
characterised in that the anti-kink section (100),
the sealing section (110) and the crimping section
(120) are produced as a one-piece or integral wire
seal (10); and/or
a structure of the wire seal (10) is kept together by
a material bond and/or cohesion;

10. Wire seal (10) according to any of the claims 1 to 9,
characterised in that:

• the crimping section (120) comprises a projec-
tion (124) or collar (124) at a leading end of the
crimping section (120);
• the sealing section (110) comprises at least
one outer (114) and/or at least one inner sealing
lip (115);
• essentially the entire wire seal (10) is tubular;
and/or
• the wire seal (10) is constituted as a cable seal
(10) for an electrical cable (30).

11. Cable assembly or cable harness for the automotive
industry, characterised in that the cable assembly
(1) or the cable harness (1) comprises a wire seal
(10), particularly a single-wire seal (10), according
to any of the claims 1 to 10.

Patentansprüche

1. Drahtdichtung (10), insbesondere Einzeldrahtdich-
tung (10) für einen Stromdraht (30), beispielsweise
einen Aluminiumdraht (30) und eine elektrische
Crimpklemme (20), insbesondere für die Kraftfahr-
zeugindustrie, mit
einer Crimpsektion (120) zum Crimpen der Draht-
dichtung (10) an die elektrische Crimpklemme (20)
und einer Dichtsektion (110) zum Abdichten der
elektrischen Crimpklemme (20) gegenüber einer
Umgebung, wobei die Dichtsektion (110) der Draht-
dichtung (10) aus einem vergleichsweise weichen
Material (11) hergestellt ist und die Crimpsektion
(120) der Drahtdichtung (10) aus einem vergleichs-
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weise harten Material (12) besteht,
dadurch gekennzeichnet, dass die Drahtdichtung
(10) ein geschwächtes Segment (122) in einem
hauptsächlich oder vollständig rotationssymmetri-
schen Abschnitt der Crimpsektion (120) umfasst,
wobei das geschwächte Segment (122) entweder
ein longitudinaler (L) und/oder ein Um-
fangs(C)-Schlitz (122) ist, wobei sich der Schlitz
(122) im Wesentlichen über die ganze longitudinale
(L) Länge der Crimpsektion (120) erstreckt; oder das
mindestens eine geschwächte Segment (122) in der
Crimpsektion (120) derart etabliert ist, dass es einen
vorbestimmten Bruch-, Falt- oder Verformungsbe-
reich für die Crimpsektion (120) während des Crim-
pens an die elektrische Crimpklemme (20) bildet.

2. Drahtdichtung (10) nach Anspruch 1, dadurch ge-
kennzeichnet, dass bei einer gebrauchsfertigen
Drahtdichtung (10) die Dichtsektion (110) und die
Crimpsektion (120) durch eine Hinterschneidung, ei-
ne Verjüngung, einen Rastmechanismus, eine Ver-
riegelungsverbindung und/oder durch Adhäsion zu-
sammengehalten werden, wobei
die Dichtsektion (110) und die Crimpsektion (120)
aneinander gehängt, gesetzt, gesteckt und/oder ge-
klebt werden können oder die Dichtsektion (110) und
die Crimpsektion (120) zusammen als eine einstü-
ckige Drahtdichtung (10) hergestellt werden.

3. Drahtdichtung (10) nach Anspruch 1 oder 2, da-
durch gekennzeichnet, dass die Drahtdichtung
(10) das geschwächte Segment (122) in einem im
Wesentlichen hohlzylindrischen Abschnitt ihrer
Crimpsektion (120) umfasst, wobei
die Crimpsektion (120) bevorzugt eine Ausnehmung
(122) an/in einer Außenseite und/oder einer Innen-
seite ihres rotationssymmetrischen Abschnitts um-
fasst.

4. Drahtdichtung nach einem der Ansprüche 1 bis 3,
dadurch gekennzeichnet, dass der longitudinale
(L) und/oder Umfangs(C)-Schlitz (122) in radialer
Richtung (R) vollständig durch die Crimpsektion
(120) hindurch verläuft.

5. Drahtdichtung (10) nach einem der Ansprüche 1 bis
4, dadurch gekennzeichnet, dass:

• die Crimpsektion (120) an/in der Dichtsektion
(110) zumindest teilweise beweglich und/oder
gleitfähig ist;
• die Drahtdichtung (10) durch einen Zweikom-
ponenten-Ausformprozess hergestellt wird;
• eine Struktur der Drahtdichtung (10) durch ei-
nen Formschluss, einen Kraftschluss und/oder
eine adhäsive Bindung zusammengehalten
wird; und
• die Dichtsektion (110) aus einem vergleichs-

weise weichen Silikon (11) oder Kautschuk (11)
hergestellt ist; und/oder
• die Crimpsektion (120) aus einem vergleichs-
weise harten Silikon (12) oder Kautschuk (12)
hergestellt ist.

6. Drahtdichtung (10) nach einem der Ansprüche 1 bis
5, dadurch gekennzeichnet, dass die Drahtdich-
tung (10) eine Knickschutzsektion (100) an einem
hinteren Ende der Dichtsektion (110) umfasst, wobei
die Knickschutzsektion (100) verhindert, dass der
elektrische Draht (30) an dem hinteren Ende der
Dichtsektion (110) gebogen oder geknickt wird, wo-
bei
die Knickschutzsektion (100) einen Knickschutzkör-
per (102) umfasst, wobei die Knickschutzsektion
(100) eine Durchführung (104) oder Muffe (104) an
einem hinteren Endabschnitt des Knickschutzkör-
pers (102) umfasst.

7. Drahtdichtung (10) nach Anspruch 6, dadurch ge-
kennzeichnet, dass der Knickschutzkörper (102)
als ein im Wesentlichen hohlzylindrischer Abschnitt
(102) geformt ist.

8. Drahtdichtung (10) nach Anspruch 6 oder 7, da-
durch gekennzeichnet, dass eine Flexibilität oder
eine mechanische Nachgiebigkeit der Knickschutz-
sektion (100) oder des Knickschutzkörpers (102) ei-
ner Flexibilität oder einer mechanischen Nachgie-
bigkeit der Dichtsektion (110) entspricht, wobei
ein mittleres axiales Widerstandsmoment der Knick-
schutzsektion (100) oder des Knickschutzkörpers
(102) bevorzugt einem mittleren axialen Wider-
standsmoment der Dichtsektion (110) entspricht.

9. Drahtdichtung (10) nach einem der Ansprüche 6 bis
8, dadurch gekennzeichnet, dass die Knickschutz-
sektion (100), die Dichtsektion (110) und die Crim-
psektion (120) als eine einstückige oder integrale
Drahtdichtung (10) hergestellt werden; und/oder
eine Struktur der Drahtdichtung (10) durch eine Ma-
terialbindung und/oder Kohäsion zusammengehal-
ten wird.

10. Drahtdichtung (10) nach einem der Ansprüche 1 bis
9, dadurch gekennzeichnet, dass

• die Crimpsektion (120) einen Vorsprung (124)
oder Kragen (124) an einem vorderen Ende der
Crimpsektion (120) umfasst;
• die Dichtsektion (110) mindestens eine äußere
(114) und/oder mindestens eine innere Dichtlip-
pe (115) umfasst;
• im Wesentlichen die ganze Drahtdichtung (10)
schlauchförmig ist; und/oder
• die Drahtdichtung (10) als eine Kabeldichtung
(10) für ein elektrisches Kabel (30) gebildet ist.
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11. Kabelbaugruppe oder Kabelbaum für die Kraftfahr-
zeugindustrie, dadurch gekennzeichnet, dass die
Kabelbaugruppe (1) oder der Kabelbaum (1) eine
Drahtdichtung (10), insbesondere eine Einzeldraht-
dichtung (10), gemäß einem der Ansprüche 1 bis 10
umfasst.

Revendications

1. Joint de fil (10), en particulier joint de fil unifilaire (10)
pour un fil électrique (30), par exemple un fil d’alu-
minium (30) et une cosse électrique à sertir (20), en
particulier pour l’industrie automobile, ayant
une section de sertissage (120) pour sertir le joint
de fil (10) à la cosse électrique à sertir (20) et une
section d’étanchéité (110) pour assurer l’étanchéité
de la cosse électrique à sertir (20) par rapport à un
environnement, la section d’étanchéité (110) du joint
de fil (10) étant constituée d’un matériau compara-
tivement mou (11), et la section de sertissage (120)
du joint de fil (10) étant constituée d’un matériau
comparativement dur (12), caractérisé en ce que
le joint de fil (10) comprend un segment affaibli (122)
dans une partie principalement ou totalement symé-
trique en rotation de la section de sertissage (120),
dans lequel
le segment affaibli (122) est une fente longitudinale
(L) et/ou circonférentielle (C) (122), la fente (122)
s’étendant sur pratiquement la longueur longitudina-
le (L) entière de la section de sertissage (120) ; ou
l’au moins un segment affaibli (122) est établi dans
la section de sertissage (120) de telle sorte qu’il
constitue une zone de rupture, de pli ou de déforma-
tion prédéterminée pour la section de sertissage
(120) pendant le sertissage à la cosse électrique à
sertir (20).

2. Joint de fil (10) selon la revendication 1, caractérisé
en ce que dans un joint de fil prêt à l’emploi (10), la
section d’étanchéité (110) et la section de sertissage
(120) sont maintenues ensemble par une contre-dé-
pouille, une dépouille latérale, un mécanisme de sai-
sie, un raccord à verrouillage et/ou par adhérence,
dans lequel
la section d’étanchéité (110) et la section de sertis-
sage (120) peuvent être attachées, assemblées,
branchées et/ou collées l’une à l’autre, ou la section
d’étanchéité (110) et la section de sertissage (120)
sont produites ensemble comme un joint de fil mo-
nobloc (10).

3. Joint de fil (10) selon la revendication 1 ou 2, carac-
térisé en ce que le joint de fil (10) comprend le seg-
ment affaibli (122) dans une partie essentiellement
cylindrique creuse de sa section de sertissage (120),
dans lequel
la section de sertissage (120) comprend de préfé-

rence une encoche (122) au niveau de/dans un ex-
térieur et/ou un intérieur de sa partie symétrique en
rotation.

4. Joint de fil selon l’une quelconque des revendica-
tions 1 à 3, caractérisé en ce que la fente longitu-
dinale (L) et/ou circonférentielle (C) (122) traverse
complètement la section de sertissage (120) dans
une direction radiale (R).

5. Joint de fil (10) selon l’une quelconque des revendi-
cations 1 à 4, caractérisé en ce que :

• la section de sertissage (120) est au moins
partiellement mobile ou coulissante au niveau
de/dans la section d’étanchéité (110) ;
• le joint de fil (10) est produit par un procédé de
moulage bicomposant ;
• une structure du joint de fil (10) est maintenue
unie par une fermeture par forme, une fermeture
par force et/ou une liaison adhésive ; et
• la section d’étanchéité (110) est constituée
d’un silicone (11) ou caoutchouc (11) compara-
tivement mou ; et/ou
• la section de sertissage (120) est constituée
d’un silicone (12) ou caoutchouc (12) compara-
tivement dur.

6. Joint de fil (10) selon l’une quelconque des revendi-
cations 1 à 5, caractérisé en ce que le joint de fil
(10) comprend une section anti-entortillement (100)
à une extrémité de queue de la section d’étanchéité
(110), la section anti-entortillement (100) empêchant
le fil électrique (30) d’être plié ou tordu à l’extrémité
de queue de la section d’étanchéité (110), dans le-
quel
la section anti-entortillement (100) comprend un
corps anti-entortillement (102), la section anti-entor-
tillement (100) comprenant un passe-fil (104) ou
manchon (104) au niveau d’une partie d’extrémité
de queue du corps anti-entortillement (102).

7. Joint de fil (10) selon la revendication 6, caractérisé
en ce que le corps anti-entortillement (102) est fa-
çonné comme une partie essentiellement cylindri-
que creuse (102).

8. Joint de fil (10) selon les revendications 6 ou 7, ca-
ractérisé en ce qu’une flexibilité ou une pliabilité
mécanique de la section anti-entortillement (100) ou
du corps anti-entortillement (102) correspond à une
flexibilité ou une pliabilité mécanique de la section
d’étanchéité (110), dans lequel
un module de section axiale médian de la section
anti-entortillement (100) ou du corps anti-entortille-
ment (102) correspond de préférence à un module
de section axiale médian de la section d’étanchéité
(110).
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9. Joint de fil (10) selon l’une quelconque des revendi-
cations 6 à 8, caractérisé en ce que la section anti-
entortillement (100), la section d’étanchéité (110) et
la section de sertissage (120) sont produites comme
un joint de fil monobloc ou intégral (10) ; et/ou
une structure du joint de fil (10) est maintenue unie
par une liaison et/ou cohésion entre matériaux.

10. Joint de fil (10) selon l’une quelconque des revendi-
cations 1 à 9, caractérisé en ce que :

• la section de sertissage (120) comprend une
saillie (124) ou un collier (124) à une extrémité
de tête de la section de sertissage (120) ;
• la section d’étanchéité (110) comprend au
moins une lèvre d’étanchéité extérieure (114)
et/ou au moins une lèvre d’étanchéité intérieure
(115) ;
• le joint de fil pratiquement entier (10) est
tubulaire ; et/ou
• le joint de fil (10) est constitué comme un joint
de câble (10) pour un câble électrique (30).

11. Ensemble de câbles ou harnais de câbles pour l’in-
dustrie automobile, caractérisé en ce que l’ensem-
ble de câbles (1) ou le harnais de câbles (1) com-
prend un joint de fil (10), en particulier un joint de fil
unifilaire (10), selon l’une quelconque des revendi-
cations 1 à 10.
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