wo 2013/018352 A1 |1 I} NN A A

(43) International Publication Date

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

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

=

\

(10) International Publication Number

WO 2013/018352 Al

7 February 2013 (07.02.2013) WIPO I PCT
(51) International Patent Classification: (74) Agents: MIYOSHI, Hidekazu et al.; Toranomon Kotohira
HOIR 4/62 (2006.01) HOIR 13/03 (2006.01) Tower, 2-8, Toranomon 1-chome, Minato-ku, Tokyo,
1050001 (JP).
(21) International Application Number: (IP)
PCT/JP2012/004850 (81) Designated States (uniess otherwise indicated, for every
. . ) kind of national protection available). AE, AG, AL, AM,
(22) International Filing Date: 31 Julv 2012 (31079012 AO, AT, AU, AZ, BA, BB, BG, BH, BN, BR, BW, BY,
wy (31.07.2012) BZ, CA, CH, CL, CN, CO, CR, CU, CZ, DE, DK, DM,
(25) Filing Language: English DO, DZ, EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, GT,
L. ) HN, HR, HU, ID, IL, IN, IS, KE, KG, KM, KN, KP, KR,
(26) Publication Language: English KZ, LA, LC, LK, LR, LS, LT, LU, LY, MA, MD, ME,
(30) Priority Data: MG, MK, MN, MW, MX, MY, MZ, NA, NG, NI, NO, NZ,
2011-169460 2 August 2011 (02.08.2011) P OM, PE, PG, PH, PL, PT, QA, RO, RS, RU, RW, SC, SD,
SE, SG, SK, SL, SM, ST, SV, SY, TH, TJ, TM, TN, TR,
(71) Applicant (for all designated States except US): YAZAKI TT, TZ, UA, UG, US, UZ, VC, VN, ZA, ZM, ZW.
CORPORATION [JP/JP]; 4-28, Mita 1-chome, Min- . L
ato-ku, Tokyo, 1080073 (JP). (84) Designated States (uniess otherwise indicated, for every
kind of regional protection available): ARIPO (BW, GH,
(72) Inventor; and GM, KE, LR, LS, MW, MZ, NA, RW, SD, SL, SZ, TZ,
(75) Inventor/Applicant (for US orly): OHNUMA, Kentaro UG, ZM, ZW), Eurasian (AM, AZ, BY, KG, KZ, RU, TJ,

[JP/IP]; ¢/o Yazaki Parts Co., Ltd., 206-1, Nunohikibara,
Makinohara-shi, Shizuoka, 4210407 (JP).

TM), European (AL, AT, BE, BG, CH, CY, CZ, DE, DK,
EE, ES, FL, FR, GB, GR, HR, HU, IE, IS, IT, LT, LU, LV,
MC, MK, MT, NL, NO, PL, PT, RO, RS, SE, SI, SK, SM,

[Continued on next page]

(54) Title: TERMINAL

[Fig. 1]

(57) Abstract: Provided is a terminal, including: a ground
metal part made of a first metallic material; an intermediate
layer made of a second metallic material having a smaller
value of standard electrode potential than that of the first
metallic material, and plated thin on at least a part of a surface
of the ground metal part; and a surface layer made of a third
metallic material having a smaller value of standard electrode
potential than that of the second metallic material, and plated

thin on at least a part of a surface of the intermediate layer.
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Description

Title of Invention: TERMINAL
Technical Field

The present invention relates to a terminal, and particularly, to a terminal which is

installed at an end part of a cable.

Background Art

Conventionally, at an end part of an electric wire (cable) made of copper or an alloy
thereof, a crimp terminal made of copper or an alloy thereof is provided, and the crimp
terminal is connected to a terminal of another equipment to connect the electric wire to
the another equipment.

Further, in order to achieve a more lightweight electric wire, or some other purpose,
the electric wire may be made of aluminum or an alloy thereof instead of copper or an
alloy thereof. As a document related to the conventional technique, Patent literature 1

can be referenced, for example.
Citation List

Patent Literature
PTL 1: Japanese Patent Application Laid-Open Publication No. 2005-276792

Summary of Invention
Technical Problem

By the way, in the case where the electric wire (conductor) is made of aluminum or
an alloy thereof, and the crimp terminal is made of copper or an alloy thereof, water, if
has got into the crimping part (the part where the crimp terminal is engaged with the
electric wire), may cause galvanic corrosion due to the difference in potential between
the dissimilar metals. And, there is the possibility that, in addition to the corrosion of
the electric wire, an increase in electric resistance and a decrease in anchoring force
(bonding force between the crimp terminal and the electric wire) may be caused in the
crimping part, which presents a problem.

The present invention has been made in view of the aforementioned problem, and is
intended to provide a terminal installed on a conductor, which can prevent corrosion of
the conductor, avoiding an increase in electric resistance in the crimping part, and

avoiding a decrease in anchoring force in the crimping part.

Solution to Problem

According to an aspect of the present invention, there is provided a terminal
including: a ground metal part which is made of a first metallic material; an in-
termediate layer which is made of a second metallic material having a lower standard

electrode potential than that of the first metallic material, and which is plated thin on at
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least a part of a surface of the ground metal part; and a surface layer which is made of
a third metallic material having a lower standard electrode potential than that of the
second metallic material, and which is plated thin on at least a part of a surface of the

intermediate layer.
According to an aspect of the present invention, the terminal is a crimp terminal to be

used at an end part of a conductor, being installed on the conductor, and the in-
termediate layer and the surface layer are provided in a portion where the terminal is to
be contacted with the conductor.

According to an aspect of the present invention, the first metallic material is copper
or an alloy thereof; the second metallic material is iron or an alloy thereof, lead or an
alloy thereof, tin or an alloy thereof, nickel or an alloy thereof, or zinc or an alloy

thereof; and the third metallic material is aluminum or an alloy thereof.

Advantageous Effects of Invention

According to aspects of the present invention, there are provided advantageous
effects that, with the terminal installed on a conductor, it is possible to prevent
corrosion of the conductor, avoid an increase in electric resistance in the crimping part,
and avoid a decrease in anchoring force in the crimping part.

Brief Description of Drawings

[fig. 1]FIG. 1 is a perspective view illustrating the state in which a crimp terminal
according to an embodiment of the present invention is installed on a cable.

[fig.2]FIG. 2 is a plan view illustrating a conductor crimping part of the crimp terminal
and a portion in the vicinity thereof.

[fig.3]FIG. 3 is a section view taken on line III-1II in FIG. 2.

Description of Embodiments

A terminal 1 (for example, a crimp terminal which is used, being installed integrally
with an electric wire 3 at an end part of the electric wire 3) according to an em-
bodiment of the present invention includes a ground metal part 5, an intermediate layer
7 and a surface layer 9. The intermediate layer 7 and the intermediate layer 9 are
provided by double plating them on the ground metal part 5.

The ground metal part 5 is made of a first metallic material (such as copper or an
alloy thereof). The intermediate layer 7 is made of a second metallic material (a
material which can be directly plated on the ground metal part 5, such as iron or an
alloy thereof).

As a second metallic material, a material which has a lower standard electrode
potential than that of the first metallic material, such as any of lead or an alloy thereof,
or, tin or an alloy thereof, or, nickel or an alloy thereof, or, zinc or an alloy thereof,

may be adopted.
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The intermediate layer 7 is provided by plating it thin on at least a part of a surface of
the ground metal part 5. The surface layer 9 is made of a third metallic material (such
as aluminum or an alloy thereof).

The third metallic material may be made of, instead of aluminum or an alloy thereof,
a material which has a lower standard electrode potential than that of the second
metallic material (a material which cannot be directly plated on the ground metal part
5, but can be directly plated on the intermediate layer 7). The surface layer 9 is
provided by plating it thin on at least a part of a surface of the intermediate layer 7.

When the crimp terminal 1 is installed on the electric wire (conductor) 3, the surface
layer 9 is contacted with the electric wire 3 made of a fourth metallic material (such as
aluminum or an alloy thereof). The standard electrode potential of the third metallic
material and the standard electrode potential of the fourth metallic material are equal to
each other, or slightly different from each other to such a degree that galvanic
corrosion will not be caused.

In addition, in the crimp terminal 1, the intermediate layer 7 and the surface layer 9
are provided in, for example, a portion (a conductor crimping part) 19 where the crimp
terminal 1 is contacted with the electric wire 3, or in the conductor crimping part 19
and the vicinity thereof.

More particularly, the crimp terminal 1 is used, being installed on the cable 11. The
cable 11 includes an electric wire (an electric wire made of, for example, aluminum or
an alloy thereof) 3 and a sheath 13 covering this electric wire 3 (a sheath made of a
material, such as a synthetic resin having electrical insulation), and in the end part of
the cable 11 where the crimp terminal 1 is installed, the sheath 13 is removed over a
predetermined length, the electric wire 3 being exposed.

The crimp terminal 1 includes an electrode connecting part 15 and a cable crimping
part 17. The electrode connecting part 15 is a portion for connecting with a terminal
(not shown) of another equipment. The cable crimping part 17 is a portion for
engaging with the cable 11. The cable crimping part 17 includes a conductor crimping
part (an electric wire crimping part; a terminal crimping part) 19 and a sheath crimping
part 21. The conductor crimping part 19 is a portion where the crimp terminal 1, when
installed on the cable 11, is engaged with the electric wire 3 which is exposed at an end
part of the cable 11, and the sheath crimping part 21 is a portion where the crimp
terminal 1, when installed on the cable 11, is engaged with the sheath 13 of the cable
11 in the vicinity of the electric wire 3, which is exposed.

The ground metal part 5 of the crimp terminal 1 is produced by working (for
example, blanking) a flat plate-like blank to a predetermined geometry, and then
bending at the boundary between the electrode connecting part 15 and the cable

crimping part 17 at, for example, 90-degree angle.
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In the state in which the flat plate-like blank having been worked to a predetermined
geometry, it has a geometry including a portion (a first portion) 23 which has a prede-
termined width, one end part thereof being semi-circular; a second portion 25 which is
connected to the first portion 23 on the side of the other end part of the first portion 23;
a third portion 27 which is connected to the second portion 25 on the side of the other
end part (the side opposite to the first portion 23) of the second portion 25; and a fourth
portion 29 which is connected to the third portion 27 on the side of the other end part
(the side opposite to the second portion 25) of the third portion 27. The width of the
first portion 23 and the width of the third portion 27 are, for example, equal to each
other. The width of the second portion 25 is wider than the width of the first portion
23. The width of the fourth portion 29 is equal to the width of the second portion 25, or
wider than the width of the second portion 25.

The 90-degree angle bending of the ground metal part 5 of the crimp terminal 1 is
made in an area of the first portion 23 in the vicinity of the second portion 25.
Therefore, a part of the first portion 23 which is located on the side opposite to the
second portion 25 with respect to the 90-degree angle bending line, constitutes the
electrode connecting part 15. In addition, the second portion 25 constitutes the
conductor crimping part 19, while the fourth portion 29 constitutes the sheath crimping
part 21.

In the electrode connecting part 15, there is provided a through-hole 31, which is
used when the crimp terminal 1 is connected to a terminal of another equipment.

In the conductor crimping part 19, a concave part 33 is formed which is provided for
preventing displacement of the electric wire 3 when the conductor crimping part 19 is
engaged with the electric wire 3.

After the ground metal part 5 having been formed, the intermediate layer 7 is
provided by plating. The intermediate layer 7 is provided, for example, only in the
second portion 25 (including the concave part 33) in the shape of a rectangle, or only
in the second portion 25, a part of the first portion 23 in the vicinity of the second
portion 25, and a part of the third portion 27. Further, the intermediate layer 7 is
provided only on one surface perpendicular to the direction of thickness of the second
portion 25, or the like, (a surface on the side opposite to the surface on the side where
the electrode connecting part 15 extends, being bent; a surface appearing in FIG. 2).

The concave part 33 is formed in the shape of a long and slender rectangular paral-
lelepiped. Thereby, in the opening part of the concave part 33, the angle of the wall
part of the conductor crimping part 19 is 90-degree angle, however, in the opening part
of the concave part 33, the angle of the wall part of the conductor crimping part 19
may be an obtuse angle. In other words, the geometry of the concave part 33 may be of

a truncated quadrangular pyramid. In the case where the geometry of the concave part
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33 is of a truncated quadrangular pyramid, the opening part in the shape of a
rectangular parallelepiped of the concave part 33 shall be larger than the bottom part in
the shape of a rectangular parallelepiped of the concave part 33.

After the intermediate layer 7 having been provided, the surface layer 9 is provided
by plating it only on the surface of the intermediate layer 7.

For installing the crimp terminal 1 thus produced on the cable 11, the electric wire 3,
which is exposed in the end part of the cable 11, is disposed in the area of the
conductor crimping part 19 (disposed such that the surface layer 9 is contacted with the
electric wire 3), and the sheath 13 located in the vicinity of the conductor 3 exposed is
disposed in the area of the sheath crimping part 21. And, a pair of the conductor
crimping parts 19 is caulked in the shape of a pair of cylinders, and a pair of the sheath
crimping parts 21 is caulked in the shape of a pair of cylinders, thereby the crimp
terminal 1 being integrally installed on the cable 11. As a result of this, the cable 11 is
extended on the side opposite to the electrode connecting part 15.

In the state in which the crimp terminal 1 has been installed on the cable 11, the
electric wire 3 is contacted only with the surface layer 9 of the crimp terminal 1, and
the electric wire 3 is not directly contacted with the ground metal part 5.

According to the crimp terminal 1, when it is installed on the cable 11, the electric
wire 3 made of aluminum or an alloy thereof and the ground metal part 5 of the crimp
terminal 1 made of copper or an alloy thereof will not be directly contacted with each
other, and the crimp terminal 1 is engaged with (electrically connected to) the electric
wire 3 of the cable 11 through the intermediate layer 7 and the surface layer 9,
whereby corrosion of the electric wire 3 can be prevented, with an increase in electric
resistance in the conductor crimping part 19 being avoided, and a decrease in
anchoring force in the conductor crimping part 19 being avoided.

In other words, when the crimp terminal 1 has been installed on the cable 11, the
surface layer 9, which is provided in the conductor crimping part 19 of the crimp
terminal 1, is contacted with the electric wire 3 of the cable 11, but, the surface layer 9
of the conductor crimping part 19 of the crimp terminal 1 is made of aluminum or an
alloy thereof, and the electric wire 3 is also made of aluminum or an alloy thereof,
thereby there being practically no difference in potential between the conductor
crimping part 19 of the crimp terminal 1 and the surface layer 9 of the cable 11.
Therefore, if, after the crimp terminal 1 having been installed on the cable 11, water, if
has got into such an area as the conductor crimping part 19 of the crimp terminal 1, or
the like, galvanic corrosion will not be caused, which allows corrosion of the electric
wire 3 to be prevented, an increase in electric resistance in the conductor crimping part
19 to be avoided, and a decrease in anchoring force in the conductor crimping part 19

to be avoided.
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In addition, it is impossible to directly provide a layer of aluminum or an alloy
thereof for the ground metal part 5 of the crimp terminal 1 by plating, since the
difference in standard electrode potential between aluminum or an alloy thereof and
copper or an alloy thereof is too great. However, using iron or an alloy thereof as an in-
termediate layer 7 has made it possible to provide the ground metal part 5 with the
surface layer 9 of the crimp terminal 1 made of aluminum or an alloy thereof.

In addition, in the case where the electric wire 3 of the cable 11 is made of aluminum
or an alloy thereof, it may be conceived that, in order to prevent galvanic corrosion
from being caused, the whole of the crimp terminal 1 is made of aluminum or an alloy
thereof. However, if the whole of the crimp terminal 1 is made of aluminum, or the
like, the toughness or modulus of elasticity of the crimp terminal 1 will be lowered,
thereby holding the end part of the cable 11 with the crimp terminal 1 being made
difficult. In other words, a sufficient contact load (a sufficient force of holding the
cable 11) may not be secured in the spring contact point part of the conductor crimping
part 19 or the sheath crimping part 21 of the crimp terminal 1.

However, if the ground metal part 5 of the crimp terminal 1 is made of copper or an
alloy thereof, the toughness or modulus of elasticity is increased, and whereby the
cable 11 can be reliably held with the crimp terminal 1.

By the way, with the crimp terminal 1, as can be seen from the above description, the
value of the standard electrode potential of the first metallic material constituting the
ground metal part 5 is, for example, positive with respect to the value of the potential
of the hydrogen electrode (0 volts).

The value of the standard electrode potential of the second metallic material con-
stituting the intermediate layer 7 is, for example, negative with respect to the value of
the potential of the hydrogen electrode. The absolute value of the standard electrode
potential of the second metallic material is a value of 30% to 250%, or so, with respect
to the absolute value of the standard electrode potential of the first metallic material.

In addition, the value of the standard electrode potential of the third metallic material
constituting the surface layer 9 is further smaller than the value of the standard
electrode potential of the second metallic material. Further, the absolute value of the
standard electrode potential of the third metallic material is a value of 400% to 700%,
or so, with respect to the absolute value of the standard electrode potential of the first
metallic material.

In the above explanation, the crimp terminal 1 is provided with the intermediate layer
7 and the surface layer 9, but, instead of or in addition to providing the crimp terminal
1 with the intermediate layer 7 and the surface layer 9, the electric wire 3 of the cable
11 may be provided with the intermediate layer 7 and the surface layer 9. And, when

the crimp terminal 1 is installed on the cable 11, the portion of the electric wire 3 of the
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cable 11 that is provided with the intermediate layer 7 and the surface layer 9 may be
contacted with the conductor crimping part 19 of the crimp terminal 1.
Reference Signs List
[0040] 1 crimp terminal (terminal)
3 electric wire (conductor)
5 ground metal part
7 intermediate layer

9 surface layer
19 conductor crimping part (conductor contacting portion)
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[Claim 1]

[Claim 2]

[Claim 3]
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Claims

A terminal comprising:

a ground metal part which is made of a first metallic material;

an intermediate layer which is made of a second metallic material
having a lower standard electrode potential than that of the first
metallic material, and which is plated thin on at least a part of a surface
of the ground metal part; and

a surface layer which is made of a third metallic material having a
lower standard electrode potential than that of the second metallic
material, and which is plated thin on at least a part of a surface of the
intermediate layer.

The terminal of claim 1, wherein

the terminal is a crimp terminal to be used at an end part of a
conductor, being installed on the conductor, and

the intermediate layer and the surface layer are provided in a portion
where the terminal is to be contacted with the conductor.

The terminal of claim 1 or claim 2, wherein

the first metallic material is copper or an alloy thereof;

the second metallic material is iron or an alloy thereof, lead or an alloy
thereof, tin or an alloy thereof, nickel or an alloy thereof, or zinc or an
alloy thereof; and

the third metallic material is aluminum or an alloy thereof.
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