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Description

[0001] This patent application is based on the priority
application Number Japan Patent Application
No.2008-014130.

BACKGROUND OF THE INVENTION

Filed of the Invention

[0002] The present invention relates to a crimping ter-
minal, particularly to a crimping terminal which can suit-
ably connect with an aluminum or aluminum alloy electric
wire.

Description of the Related Art

[0003] In the conventional wiring harness arranged in
a vehicle such as a motor vehicle, generally copper elec-
tric wires are used as a conductor. The copper wires are
made of copper material having superior electrical con-
ductivity, and manufactured at low cost. An aluminum
electric wire (including an aluminum alloy electric wire)
is not used often as a conductor since characteristic of
conductive property and intensity is less than’ the copper
wire. However, in recent years, automotive lightening is
desired so as to achieve low fuel consumption from
strong request against environmental issues. Also, wish-
es regarding use of an aluminum electric wire are in-
creasing in the automotive industry.
[0004] Meanwhile, density of an aluminum electric wire
(density of aluminum is 2.7 g/cm3) is about one third light-
er than a conventional useful copper electric wire (density
of copper is 8.96 g/cm3). However, mechanical strength
of aluminum is low. In addition, the surface of conductor
of aluminum is susceptible to oxidation. As a result, ox-
idized aluminum, that is, oxide layer is formed on the
surface. The oxide layer is a very thin layer, but has an
insulation property. Thereby, when the aluminum electric
wire in which the oxide layer was formed is connected,
there is a problem such that electric resistance becomes
high. For this reason, it is required to remove the oxide
layer from the surface of aluminum electric wire when
the aluminum electric wire is connected. Especially, in
case of aluminum electric wire for operating at a low volt-
age such as a signal wire, removal of the oxide layer is
important so as to conduct electricity certainly.
[0005] A crimping terminal is known as a connecting
terminal for connecting an aluminum electric wire to a
non-terminating portion of a vehicle. The crimping termi-
nal has a locking portion and a crimping part. The locking
portion is connected to the non-terminating portion and
formed in one end of the crimping terminal. The crimping
part is connected to the aluminum electric wire and
formed in another end of the crimping terminal. This kind
of the crimping terminal for using an aluminum electric
wire has a U-shaped crimping part in which a slanting
serration is formed on the inside. When the aluminum

electric wire is crimped, the oxide layer formed on the
surface of conductor is destroyed by the serration and
connected (for example, see the patent document 1 : Ja-
pan published patent application 2003-249284). Also, an
electric wire connecting terminal described in the patent
document 2 is known. The electric wire connecting ter-
minal of the patent document 2 (Japan published patent
application 2004-14216) has an insertion hole, a terminal
of male screw side, and a terminal of female screw side.
An aluminum electric wire is inserted into the inset hole.
In the terminal of male screw side, the male screw is
formed on an outer circumference. In the terminal of fe-
male screw side, the female screw for screwing the male
screw is formed. By rubbing the conductor against the
screw formed in an inner wall of the insertion hole and
screwing the screw, the oxide layer is destroyed. There-
by, the electric wire is connected.
[0006] The crimping terminal for aluminum electric wire
disclosed in the patent document 1 mounts a conductor
of aluminum electric wire on the crimping part formed in
a U-shaped, bends an end portion of thereof, and then
is crimped to the conductor. Thereby, when the exposed
conductor is long, a part thereof protrudes from the crimp-
ing terminal for aluminum electric wire easily. Addition-
ally, the part may come into contact with nearby other
components.
[0007] On the other hand, in the electric wire connect-
ing terminal described in the patent document 2, a con-
ductor of aluminum electric wire is inserted into the in-
sertion hole, and then is crimped and fixed. Thereby, a
part of the conductor little protrudes from the electric wire
connecting terminal. However, components are large,
and shape of components is complex. As a result, it caus-
es increase in cost by additions of components. Further-
more, there is room for improvement.
[0008] In addition, the crimping terminals of both the
patent documents 1 and 2 have not processing function
of the oxide layer (specifically, dust of the oxide layer)
removed from the conductor. As a result, the dust of oxide
layer goes in between the conductor and the crimping
surface of the crimping terminal. Thereby, electric resist-
ance may become high.
Further FR 2717960 shows an indicator for the insertion
and placement of a conductor inside a hole.

SUMMARY OF THE INVENTION

[0009] An object of the present invention is to provide
an inexpensive and simple crimping terminal, in particular
a crimping terminal which can securely remove a coating
having insulation properties of the oxide layer formed in
a conductor of aluminum wire, and can be connected to
an electric wire in condition that electric resistance is low.
[0010] The above described object is achieved in the
following construction.

(1) A crimping terminal includes a crimping part, an
insertion hole having a bottom provided in the crimp-
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ing part, and projections provided on an inner bottom
surface of the insertion hole. The crimping part is
crimped onto a conductor at a tip of an electric wire
inserted in the insertion hole so as to electrically con-
nect with the electric wire, and the conductor abuts
against the inner bottom surface of the insertion hole,
which surface forms a deepest portion of the inser-
tion hole.
(2) With the construction described above, when the
electric wire is rotated around the longitudinal axis
thereof on condition that a surface of the tip of the
conductor abuts on the inner bottom surface, the pro-
jections remove an insulating coat covered in the
surface of the tip of the conductor.
(3) Preferably, the projections are arranged at the
inner bottom surface in spirals
(4) Preferably, the electric wire is an aluminum elec-
tric wire having an aluminum conductor or an alumi-
num alloy electric wire having an aluminum alloy con-
ductor.

[0011] According to the above construction, the pro-
jections are arranged on the inner bottom surface of the
insertion hole. The inner bottom surface is formed on a
deepest portion of the insertion hole, and the conductor
of the electric wire abuts thereon. Thereby, when the
electric wire is inserted into the insertion hole, in condition
that the conductor at the tip of an electric wire abuts on
the inner bottom surface, the electric wire is relatively
rotated against the crimping terminal or moved up-and-
down. As a result, a surface of the conductor is removed
by the projections. For example, even if an insulating
coating such as an oxide layer is formed on the surface
of the conductor of the aluminum electric wire, the insu-
lating coating can be removed from the conductor effi-
ciently. Therefore, the electric wire and the crimping ter-
minal can be connected in condition that electric resist-
ance is low.
[0012] According to the above construction, when the
electric wire is rotated around the longitudinal axis thereof
on condition that the surface of the tip of the conductor
abuts on the inner bottom surface, preferably an insulat-
ing coat covered in the surface of the tip of the conductor
is removed by the projections. That is to say, the insulat-
ing coat can be removed from the conductor efficiently
by screwing the electric wire and inserting it into the in-
sertion hole. Therefore, the surface of the conductor can
be chipped with the projections simply by inserting an
aluminum electric wire into the insertion hole. Further-
more, the electric wire and the crimping terminal can be
connected securely in condition that electric resistance
is low.
[0013] With the construction described above, the pro-
jections are arranged on the inner bottom surface of the
insertion hole in spirals. Thereby, when the crimping ter-
minal is relatively rotated by the electric wire which is
screwed and inserted into the insertion hole, a dust of
the insulating coat removed from the electric wire by the

projections moves outward of a radial direction of the
inner bottom surface. As a result, the dust of oxide layer
is effectively removed from a contact portion between
the conductor and the crimping terminal. Therefore, the
electric wire can be securely connected in low electric
resistance without influence from the dust of the insulat-
ing coat. Also, according to combination of the construc-
tion described above, an effect removing the dust of the
oxide layer is increased.
[0014] With the construction described above, the
electric wire is an aluminum electric wire having an alu-
minum conductor or an aluminum alloy electric wire hav-
ing an aluminum alloy conductor. Thereby, the insulating
oxide layer which is formed on the surface of the con-
ductor and made of oxidized aluminum can be removed,
and the electric wire can be connected. Therefore, a con-
ventional copper electric wire can be changed to an alu-
minum electric wire or an aluminum alloy electric wire.
Furthermore, a wiring harness arranged in a vehicle can
be reduced in weight and increase fuel consumption.

Effect of the invention

[0015] According to the present invention, an inexpen-
sive and simple crimping terminal can be provided. The
crimping terminal can remove a coating having insulation
properties of an oxide layer formed in a conductor of alu-
minum wire. Furthermore, the crimping terminal can be
connected in condition that electric resistance is low.
[0016] As described above, the present invention is
briefly explained. Moreover, the present invention is more
clearly understood by reading preferred embodiments
below.
[0017] The above and other objects and features of
this invention will become more apparent from the fol-
lowing description taken in conjunction with the accom-
panying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

[0018]

FIG. 1 is a perspective view of a crimping terminal
according to the present invention;
FIG. 2 is a longitudinal cross-sectional view of the
crimping terminal in FIG. 1;
FIG. 3 is a drawing viewed from arrow A in the crimp-
ing terminal shown in Fig. 2; and,
FIG. 4A, 4B and 4C are a cross-sectional view show-
ing a process attaching and connecting the alumi-
num electric wire 20 to the crimping terminal 10.

DESCRIPTION OF THE PREFERRED EMBODIMENT

[0019] Hereinafter, preferred embodiments of crimp-
ing terminal of the present invention will be described
with reference to the drawings.
[0020] As shown in FIGS. 1 and 2, a crimping terminal
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10 of the present invention is integrally molded by casting
metallic material such as aluminum, an aluminum alloy,
copper, a copper alloy, brass and so on or by processing
a sheet metal. In the crimping terminal 10, one end there-
of is arranged at a flat-shaped connecting portion 11. The
connecting portion 11 is previously formed by pressing,
and is connected to a non-terminating portion (not
shown) of electric apparatus. In another end, a cylindri-
cally-shaped crimping part 12 is arranged. In the crimping
part 12, an insertion hole 13 is formed so as to insert a
conductor 22 of a tip of an aluminum electric wire 20. The
insertion hole 13 has a bottom. A depth of the insertion
hole 13 is equal to a length of the conductor 22.
[0021] In the flat-shaped connecting portion 11, a
through hole 14 is arranged. The through hole 14 can
insert a bolt (not shown) and so on. For example, by
inserting the bolt into the through hole 14 and fastening
the bolt to the non-terminating portion of the electric ap-
paratus, the crimping terminal 10 is connected to the elec-
tric apparatus and conducts electricity. The conductor 22
of the aluminum electric wire 20 is inserted into the in-
sertion hole 13, and is compressed from the outside of
the crimping part 12 and fixed. As a result, the crimping
terminal 10 is electrically connected to the conductor 22
of the aluminum electric wire 20.
[0022] The insertion hole 13 is a pouched hole, and
includes an inner bottom surface 15. In the surface of the
inner bottom surface 15, a deepest portion with which
the conductor 22 of the aluminum electric wire 20 comes
into contact is formed. As shown in FIG. 3, a plurality of
projections 16 is arranged in spirals. A tip of the projection
16 is formed in a tapered shape. Preferably, the plurality
of the projections 16 are formed with materials having
hardness higher than an oxide layer so as to scrape off
the oxide layer of the aluminum electric wire 20 from the
aluminum electric wire 20.
[0023] As shown in FIG. 1, the aluminum electric wire
20 has the conductor 22 made of aluminum or aluminum
alloy. The conductor 22 made of aluminum or aluminum
alloy is formed in a plurality of aluminum wires or alumi-
num alloy wires. An outer circumference of the conductor
22 is covered an outer covering 21 made of insulating
resin such as vinyl chloride so that the whole conductor
22 is surrounded with the outer covering 21.
[0024] Next, process connecting the aluminum electric
wire 20 to the crimping terminal 10 described above will
be explained as below.
[0025] As shown in FIG. 4A, the outer covering 21 of
one end of the aluminum electric wire 20 is removed in
predetermined length and exposed. The exposed tip of
the conductor 22 is inserted into the insertion hole 13 of
the crimping terminal 10. The inserted tip of the conductor
22 abuts on the plurality of the projections 16 formed in
the inner bottom surface 15 of the insertion hole 13.
[0026] And then, as shown in FIG. 4B, in condition
pressing the aluminum electric wire 20 into the plurality
of the projections 16, the aluminum electric wire 20 is
rotated around the axis of longitudinal direction. That is,

by screwing the aluminum electric wire 20 and inserting
it into the insertion hole 13, the crimping terminal 10 and
the aluminum electric wire 20 rotate relatively. Thereby,
the tip of the conductor 22 is rubbed off with the plurality
of the projections 16, and the oxide layer (oxidized alu-
minum) formed in the conductor 22 is scraped off. As a
result, a fresh base metal of aluminum which is not oxi-
dized is exposed, and comes into contact with the crimp-
ing terminal 10 in condition that electric resistance is low.
[0027] Meanwhile, as shown in FIG. 3, dust of the oxide
layer 23 (hereafter, dust 23) which is scraped off by the
projections 16 moves outward of a radial direction ac-
cording to a row of the projections 16 arranged in spirals
with relative rotation of the aluminum electric wire 20.
Thereafter, the dust 23 is removed to the outmost cir-
cumference of the inner bottom surface 15 of the insertion
hole 13. Therefore, the dust 23 being insulator is pre-
vented from getting into a contact portion between the
aluminum electric wire 20 (the conductor 22) and the
crimping terminal 10. Additionally, low electric resistance
is held, and the aluminum electric wire 20 is electrically
connected to the crimping terminal 10.
[0028] The projections 16 shown in FIG. 3 are formed
with a left spiral type. Thereby, preferably the aluminum
electric wire 20 is pressed into the projections 16 with
rotating the aluminum electric wire 20 to a left direction
relatively. The projections 16 may be formed with a right
spiral type. In this case, the aluminum electric wire 20 is
pressed into the projections 16 with rotating the alumi-
num electric wire 20 to a right direction relatively. There-
by, the dust 23 is removed to the outmost circumference
of the insertion hole 13.
[0029] As shown in FIG. 4C, the aluminum electric wire
20 (the conductor 22) is further pressed into the inner
bottom surface 15 of the insertion hole 13. And then, the
crimping part 12 is pressed from the outside by a crimping
jig (not shown). Thereafter, the conductor 22 and the out-
er covering 21 are fixed by crimping each other. As a
result, a dent 17 is formed on an outer surface of the
crimping part 12. Thereby, the conductor 22 and the outer
covering 21 are securely fixed each other. Additionally,
the aluminum electric wire 20 does not come off the
crimping terminal 10 easily.
[0030] On the other hand, the conductor 22 extends to
a longitudinal direction of the aluminum electric wire 20
by pressed from the outside. Furthermore, a tip of the
conductor 22 is pressed into the projections 16, is stuck
thereon and connected to the projections 16. Thereby,
the aluminum electric wire 20 is securely and electrically
connected in condition that electric resistance is low.
[0031] As described above, according to the present
invention, the plurality of the projections 16 is arranged
on the inner bottom surface 15 of the insertion hole 13,
which comes in contact with the conductor 22 of the alu-
minum electric wire 20 and forms the deepest portion.
Thereby, the conductor 22 of the aluminum electric wire
20 rotates relatively against terminal 10 by shaking and
inserting the aluminum electric wire 20 into the insertion
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hole 13. As a result, the oxide layer formed on the surface
of the conductor 22 is efficiently removed by the projec-
tions 16. That is, by only shaking and inserting the alu-
minum electric wire 20 into the insertion hole 13, the sur-
face of the conductor 22 can be removed by the projec-
tions 16. Furthermore, the aluminum electric wire 20 and
the crimping terminal 10 are connected in condition that
electric resistance is low.
[0032] Also, the projections 16 are spirally arranged
on the inner bottom surface 15 of the insertion hole 13
and formed. Thereby, when the crimping terminal 10 is
relatively rotated by the aluminum electric wire 20 shaken
and inserted, the insulating dust 23 , which abuts against
the projections 16 and is removed from the aluminum
electric wire 20, moves outward of a radial direction of
the inner bottom surface 15. Therefore, the aluminum
electric wire 20 can be securely connected in condition
of low electric resistance without influence of the dust 23
having insulation performance.
[0033] Herewith, the copper electric wires used in a
wiring harness arranged in a vehicle such as a motor
vehicle, in which weather resistance (for example, high
temperature and humidity, bending and tension)is re-
quired, can be changed into the aluminum wires. Addi-
tionally, by using the aluminum wire in the vehicle, it is
possible to reduce weight of the vehicle and to improve
fuel cost.
[0034] For example, when a space between an outer
periphery surface of the aluminum electric wire 20 and
an inner periphery surface of the insertion hole 13 is larg-
er than a certain size, the oxide layer of the aluminum
electric wire 20 can be scraped off by moving the con-
ductor 22 of the aluminum electric wire 20 up and down.
However, when the plurality of the projections 16 is ar-
ranged in spirals, it is preferable that the aluminum elec-
tric wire 20 is rotated around a longitudinal axis thereof.
In this case, the dust 23 of the oxide layer moves effec-
tively toward the outside of a radial direction of the inner
bottom surface 15 of the insertion hole 13. Therefore, the
aluminum electric wire 20 can be more securely connect-
ed in condition that electric resistance is lower. In this
preferred embodiment, the plurality of projections 16 is
arranged on the inner bottom surface 15 of the insertion
hole 13. However, instead, in the present invention, the
projections 16 may be one projection if the object of the
present invention can achieve. In this case, it seems that
one linear projection formed in a projected shape is pro-
vided in a bent condition (including a spiral form). More-
over, in the above embodiment, the crimping terminal 10
is explained as the crimping terminal 10 in which the con-
necting portion is formed in one end but not limited there-
to. It is possible to apply a crimping terminal in which the
connecting portion is not arranged such as a crimping
part of a transit connection terminal of electric wires. Also,
not only the aluminum electric wire but also various elec-
tric wires such as copper electric wires can be applied.
[0035] The above described embodiments are only ex-
emplary but not limited thereto. Any modifications and

alterations thereof are within the scope of the present
invention.

Claims

1. A crimping terminal (10) comprising:

a crimping part (12);
an insertion hole (13) having a bottom provided
in the crimping part (12); and
wherein the crimping part (12) is crimped onto
a conductor (22) at a tip of an electric wire (20)
inserted in the insertion hole (13) so as to elec-
trically connect with the electric wire (20),
characterized in that projections (16) provided
on an inner bottom surface (15) of the insertion
hole (13);
wherein the conductor (22) abuts against the in-
ner bottom surface (15) of the insertion hole (13),
which surface forms the deepest portion of the
insertion hole, and
wherein a tip of the projection (16) is formed in
a tapered shape.

2. The crimping terminal as claimed in claim 1, wherein
when the electric wire (20) is rotated around the lon-
gitudinal axis thereof on condition that a surface of
the tip of the conductor (22) abuts on the inner bottom
surface (15), the projections (16) remove an insulat-
ing coat covered in the surface of the tip of the con-
ductor (22).

3. The crimping terminal (10) as claimed in claim 1,
wherein the projections (16) are arranged on the in-
ner bottom surface (15) in spirals.

4. The crimping terminal as claimed in claim 1, wherein
the electric wire (20) is an aluminum electric wire
having an aluminum conductor or an aluminum alloy
electric wire having an aluminum alloy conductor.

Patentansprüche

1. Crimpanschluss (10), umfassend:

einen Crimpteil (12), und
ein mit einem Boden versehenes Einsteckloch
(13), das in dem Crimpteil (12) vorgesehen ist,
wobei der Crimpteil (12) auf einen Leiter (22) an
einem Ende eines in das Einsteckloch (13) ein-
gesteckten Elektrodrahts (20) gecrimpt wird, um
eine elektrische Verbindung mit dem Elektrod-
raht (20) herzustellen,
dadurch gekennzeichnet, dass Vorsprünge
(16) an einer inneren Bodenfläche (15) des Ein-
stecklochs (13) vorgesehen sind,
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wobei der Leiter (22) gegen die innere Boden-
fläche (15) des Einstecklochs (13) anstößt, wo-
bei diese Fläche den tiefsten Teil des Einsteck-
lochs bildet und wobei ein Ende jedes Vor-
sprungs (16) mit einer sich verjüngenden Form
ausgebildet ist.

2. Crimpanschluss nach Anspruch 1, wobei, wenn der
Elektrodraht (20) um seine Längsachse gedreht wird
und eine Fläche des Endes des Leiters (22) gegen
die innere Bodenfläche (15) anstößt, die Vorsprünge
(16) einen die Fläche des Endes des Leiters (22)
bedeckenden Isolationsmantel entfernen.

3. Crimpanschluss (10) nach Anspruch 1, wobei die
Vorsprünge (16) spiralförmig an der inneren Boden-
fläche (15) angeordnet sind.

4. Crimpanschluss nach Anspruch 1, wobei der Elek-
trodraht (20) ein Aluminiumelektrodraht mit einem
Leiter aus Aluminium oder ein Aluminiumlegierungs-
elektrodraht mit einem Leiter aus einer Aluminium-
legierung ist.

Revendications

1. Borne de sertissage (10) comprenant :

une pièce de sertissage (12) ;
un trou d’insertion (13) comportant un fond pour-
vu dans la pièce de sertissage (12) ; et
dans laquelle la pièce de sertissage (12) est ser-
tie sur un conducteur (22) à une extrémité d’un
fil électrique (20) insérée dans le trou d’insertion
(13) de manière à établir une connexion électri-
que avec le fil électrique (20),
caractérisée par des projections (16) pourvues
sur une surface de fond interne (15) du trou d’in-
sertion (13) ;
dans laquelle le conducteur (22) vient à butée
contre la surface de fond interne (15) du trou
d’insertion (13), ladite surface formant la partie
la plus profonde du trou d’insertion, et
dans laquelle une extrémité de la projection (16)
présente une forme conique.

2. Borne de sertissage selon la revendication 1, dans
laquelle, quand le fil électrique (20) est tourné autour
de son axe longitudinal sous la condition qu’une sur-
face de l’extrémité du conducteur (22) vient à butée
contre la surface de fond interne (15), les projections
(16) éliminent un revêtement isolant recouvert sur la
surface de l’extrémité du conducteur (22).

3. Borne de sertissage (10) selon la revendication 1,
dans laquelle les projections (16) sont agencées sur
la surface de fond interne (15) en formant des spi-

rales.

4. Borne de sertissage selon la revendication 1, dans
laquelle le fil électrique (20) est un fil électrique en
aluminium comportant un conducteur en aluminium
ou un fil électrique en alliage d’aluminium compor-
tant un conducteur en alliage d’aluminium.
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