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(54) Title: CONNECTION TERMINAL

(57) Abstract: A connection terminal (1) includes: a terminal connection
portion (2) to be connected with a mating terminal; a wire connection por-
tion (10) including a pair of crimping pieces (13) crimped to an exposed
conductor (30) and insulation sheath (31) of a wire (W); an anticorrosion
material (25) provided to cover the exposed conductor (30) and insulation
sheath (31) exposed on an outside of the wire connection portion (10) and
cover a gap provided in a portion where edges of the respective crimping
pieces (13) face and come into contact with each other; and an anticorrosion
material holding portion (14) provided in the portion where the edges of the
respective crimping pieces (13) tace and come into contact with each other.
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Description

Title of Invention: CONNECTION TERMINAL
Technical Field

The present invention relates to a connection terminal including a terminal
connection portion and a wire connection portion, in which a part of a wire exposed on
the outside of the wire connection portion is covered with an anticorrosion material.
Background Art

PTL 1 discloses a conventional connection terminal. As illustrated in Figs. 1 to 3, a
conventional connection terminal 50 includes a terminal connection portion 51 to be
connected with a mating terminal, a wire connection portion 52 connected to a wire W,
and a neck portion 53 connecting the terminal connection portion 51 to the wire
connection portion 52. The wire connection portion 52 includes a pair of crimping
pieces 52a. The exposed part of a conductor 60 of the wire W and a part of an in-
sulation sheath 61 are integrally crimped by the crimping pieces 52a. In the wire
connection portion 52, an area where water may be poured to the wire W is covered
with solder 55 as an anticorrosion material. In particular, the solder 55 is provided to
cover an exposed part of the conductor 60 on an outside of the crimping pieces 52a,
and cover a gap provided in a portion where the crimping pieces 52a face and come
into contact with each other.

In the conventional connection terminal 50, it is possible to prevent pouring water to
the conductor 60 even when the connection terminal 50 pours water. In particular, in a
case where the conductor 60 is made of aluminum, galvanic corrosion can be
prevented.

As illustrated in Fig. 4(a), the conductor 60 is crimped by the crimping pieces 52a in
a manner such that the respective edges of the crimping pieces 52a sink into the
conductor 60. On the other hand, as illustrated in Fig. 4(b), the insulation sheath 61 is
crimped by the crimping pieces 52a in a manner such that the respective edges of the
crimping pieces 52a merely face and come into contact with each other. This is
because, for example, the edges of the crimping pieces 52a cannot sink into the in-
sulation sheath 61 by crimping.

Thus, although a recess 56 is provided in the edge portions of the crimping pieces
52a where the conductor 60 is crimped, the edge portions of the crimping pieces 52a
where the insulation sheath 61 is crimped, are not provided with a recess. Solder 55 as
an anticorrosion material is applied to the area where the respective crimping pieces
52a having such a configuration come into contact with each other. The solder 55 is

provided in a manner such that the solder in a molten state is applied by use of a
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soldering iron, or soldering paste is applied and then heated. The solder 55 in the
molten state is stored in the recess 56 in the edge portions of the crimping pieces 52a
where the conductor 60 is crimped.

Citation List

Patent Literature
PTL 1: WO 2011/125626 Al
Summery of Invention

The solder 55 in the molten state tends to flow out of the edge portions of the
crimping pieces 52a where the insulation sheath 61 is crimped. As a result, the amount
of the solder 55 covering the gap in the crimping pieces 52a decreases and a water cut-
off performance of the solder 55 thus decreases. The decrease of the water cut-off per-
formance may cause a resistance increase of the wire connection portion 52 and a
decrease of a wire fixing capacity.

Therefore, the present invention has been made in view of the above-described con-
ventional problem. It is an object of the present invention to provide a connection
terminal capable of preventing a resistance increase of a wire connection portion and a
decrease of a wire fixing capacity derived from a decrease of a water cut-off per-
formance of an anticorrosion material.

A connection terminal according to a first aspect of the present invention includes: a
terminal connection portion to be connected with a mating terminal; a wire connection
portion including a pair of crimping pieces crimped to an exposed conductor and in-
sulation sheath of a wire; an anticorrosion material provided to cover the exposed
conductor and insulation sheath exposed on an outside of the wire connection portion,
and cover a gap provided in a portion where edges of the respective crimping pieces
face and come into contact with each other; and an anticorrosion material holding
portion provided in the portion where the edges of the respective crimping pieces face
and come into contact with each other and the insulation sheath is crimped to the
crimping pieces.

The anticorrosion holding portion may be further provided in a portion corre-
sponding to a portion where the exposed conductor is crimped to the crimping pieces.
The exposed conductor and the insulation sheath may be integrally crimped by the

crimping pieces. The anticorrosion material may be solder.

In accordance with the connection terminal according to the first aspect of the present
invention, when the anticorrosion material is provided in the portion where the edges
of the respective crimping pieces face and come into contact with each other, the anti-
corrosion material in a molten state is stored in the anticorrosion material holding

portion provided also in the portion where the insulation sheath is crimped, so that the
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anticorrosion material does not easily flow out. Therefore, it is possible to prevent a re-
sistance increase of the wire connection portion and a decrease of a wire fixing
capacity derived from a decrease of a water cut-off performance of the anticorrosion
material.

Brief Description of Drawings

[fig.1]Fig. 1 is a perspective view of a main part of a connection terminal according to
a conventional example before solder is applied thereto.

[fig.2]Fig. 2 is a perspective view of the main part of the connection terminal
according to the conventional example.

[fig.3]Fig.3 is a cross sectional view of the main part of the connection terminal
according to the conventional example.

[fig.4]Fig. 4(a) is a cross sectional view along the line C-C in Fig. 3, and Fig. 4(b) is a
cross sectional view along the line D-D in Fig. 3.

[fig.5]Fig. 5(a) is a perspective view of a connection terminal according to an em-
bodiment, Fig. 5(b) is a cross sectional view of a portion where a conductor is crimped
to the contact terminal according to the embodiment, and Fig. 5(c) is a cross sectional
view of a portion where an insulation sheath is crimped to the contact terminal
according to the embodiment.

[fig.6]Fig. 6 is a partially exploded cross sectional view of the connection terminal
according to the embodiment.

[fig.7]Fig. 7 is a plan view of the connection terminal according to the embodiment
before solder is applied thereto.

[fig.8]Fig. 8 is a cross sectional view along the line A-A in Fig. 7.

[fig.9]Fig. 9(a) is a cross sectional view along the line B1-B1 in Fig. 7, and Fig. 9(b) is
a cross sectional view along the line B2-B2 in Fig. 7.

Description of Embodiments

Hereinafter, embodiments according to the present invention will be explained with
reference to the drawings.

(Embodiment)

Figs. 5 to 9 illustrate an embodiment of the present invention.

A connection terminal 1 according to the embodiment includes a terminal connection
portion 2 to be connected with a mating terminal (not illustrated), a wire connection
portion 10 connected to a wire W, and a neck portion 20 connecting the terminal
connection portion 2 to the wire connection portion 10. The terminal connection
portion 2, the wire connection portion 10, and the neck portion 20 are formed in a
manner such that a conductive metal plate made of a copper alloy having a prede-

termined shape is bent.



WO 2013/145707 PCT/JP2013/002030

[0017]

[0018]

[0019]

[0020]

[0021]

[0022]

The terminal connection portion 2 includes a square cylindrical portion 3, and an
elastic contact piece (not illustrated) disposed inside the cylindrical portion 3. When
the mating terminal is inserted into the cylindrical portion 3, the mating terminal comes
into close contact with the cylindrical portion 3 by an elastic restoring force of the
elastic contact piece. As a result, the mating terminal is electrically connected to the
terminal connection portion 2.

The wire connection portion 10 includes a wire connection portion bottom wall 11, a
pair of wire connection portion side walls 12 extending from both side edges of the
wire connection portion bottom wall 11, and a pair of crimping pieces 13 further
extending from the respective wire connection portion side walls 12.

Each of the crimping pieces 13 includes a conductor crimping portion 13a located
towards a front side, and a sheath crimping portion 13b connected to the conductor
crimping portion 13a and located towards a rear side. The sheath crimping portion 13b
connected to the conductor crimping portion 13a includes a portion formed in a tapered
shape. In each of the crimping pieces 13, an extending height of the sheath crimping
portion 13b is higher than that of the conductor crimping portion 13a. The crimping
pieces 13 hold a conductor 30 of the wire W, which is made of aluminum or aluminum
alloy, by crimping the conductor crimping portions 13a, and hold an insulation sheath
31 of the wire W by crimping the sheath crimping portions 13b. Namely, the conductor
30 and the insulation sheath 31 are integrally crimped by the crimping pieces 13.

The pair of the crimping pieces 13 is crimped in a manner such that each edge of the
crimping pieces 13 faces and comes into contact with each other. In particular, as il-
lustrated in Fig. 9(a), the conductor crimping portions 13a are crimped in a manner
such that each edge sinks into the conductor 30. Therefore, a recess 16 is provided in
the edge portions of the conductor crimping portions 13a. As illustrated in Fig. 9(b),
the sheath crimping portions 13b are crimped in a manner such that the respective
edges merely face and come into contact with each other. The sheath crimping portions
13b are provided with an anticorrosion material holding portion 14 formed into a V-
like shaped groove in the portion where the respective edges face and come into
contact with each other.

The anticorrosion material holding portion 14 is formed in a manner such that each
edge of the sheath crimping portions 13b is cut into a tapered shape. The anticorrosion
material holding portion 14 holds solder 25 in a molten state inside the V-like shaped
groove so as to prevent the solder 25 from flowing out. The anticorrosion material
holding portion 14 is provided at least in the area corresponding to the portion where
the insulation sheath 31 is crimped to the sheath crimping portions 13b.

The fixing position of the wire W to the wire connection portion 10 is shifted to some

extent. In this case, a boundary between the conductor 30 and the insulation sheath 31
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is also shifted within an area where the crimping pieces 13b are provided. A front end
position of the anticorrosion material holding portion 14 is determined in a manner
such that the anticorrosion material holding portion 14 includes at least the area where
the boundary between the conductor 30 and the insulation sheath 31 is shifted. A rear
end position of the anticorrosion material holding portion 14 may be the rear end of the
sheath crimping portions 13b. The anticorrosion material holding portion 14 is thus
provided at least in the area corresponding to the portion where the insulation sheath
31 is crimped to the sheath crimping portions 13b.

The neck portion 20 includes a neck portion bottom wall 21, and a pair of neck
portion side walls 22 elongated upward from both edges of the neck portion bottom
wall 21. The neck portion bottom wall 21 and the neck portion side walls 22 are in-
tegrated with the terminal connection portion 2 and with each wall of the wire
connection portion 10.

An area in the wire connection portion 10 where water may be poured the wire W, is
covered with the solder 25 as an anticorrosion material. In particular, the solder 25 is
provided to cover the exposed part of the conductor 30 on an outside of the crimping
pieces 13, and cover a gap between the pair of the crimping pieces 13. The solder 25
may be provided in a manner such that the solder in a molten state is applied by use of
a soldering iron, or soldering paste is applied and then heated.

The solder 25 in the molten state applied on the gap between the pair of the crimping
pieces 13 enters the recess 16 in the conductor crimping portions 13a (where the
conductor 30 is crimped) provided by bending the pair of the crimping pieces 13, and
the solder 25 is thus stored therein, as illustrated in Fig. 5(b). The solder 25 also enters
the corrosion material holding portion 14 in the sheath crimping portions 13b (where
the insulation sheath 31 is crimped, and where a part of the conductor 30 is located),
and the solder 25 is thus stored therein, as illustrated in Fig. 5(c). Therefore, the solder
25 does not easily flow out from the recess 16 and the corrosion material holding
portion 14. Since the gap between the pair of the crimping pieces 13 is covered with a
preferred amount of the solder 25, a water cut-off performance is increased. As a
result, it is possible to prevent a resistance increase of the wire connection portion 10
and a decrease of a wire fixing capacity derived from a decrease of the water cut-off
performance. In particular, in the case in which the conductor 30 is made of aluminum
or an aluminum alloy, galvanic corrosion of the conductor 30 can surely be prevented.

Once heat caused by the solder 25 in the molten state is transmitted to the insulation
sheath 31, an outer surface of the insulation sheath 31 is deformed to fill gaps "d" (see
Fig. 9(b)) present between the outer surface of the insulation sheath 31 and the inner
surface of the wire connection portion 10. Such deformation can also improve the

water cut-off performance and thereby prevent the resistance increase of the wire
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connection portion 10 and the decrease of the wire fixing capacity.
The anticorrosion material holding portion 14 is provided at least in the area corre-

sponding to the portion where the insulation sheath 31 is crimped to the sheath
crimping portions 13b. Therefore, the portion where the insulation sheath 31 is
crimped can surely be covered with a preferred amount of the solder 25.

(Modified Examples)

In the connection terminal 1 according to the embodiment, the anticorrosion material
holding portion 14 is provided at least in the area corresponding to the portion where
the insulation sheath 31 is crimped to the sheath crimping portions 13b. However, in
the case of crimping by the conductor crimping portions 13a which are not provided
with the recess 16, the anticorrosion material holding portion 14 may be provided in
the entire area where the respective edges of the pair of the crimping pieces 13 face
and come into contact with each other.

The anticorrosion material holding portion 14 of the connection terminal 1 according
to the embodiment has a V-like shaped groove, which can be obtained in a manner
such that each edge of the crimping pieces 13 is cut into a tapered shape. Therefore, the
anticorrosion material holding portion 14 can be easily manufactured. However, the
anticorrosion material holding portion 14 is not limited to the V-like shaped groove as
long as the anticorrosion material holding portion 14 can hold and store the anti-
corrosion material in the molten state such as solder.

Although the solder 25 is used as the anticorrosion material in the connection
terminal 1 according to the embodiment, grease, hot-melt adhesive, or the like may be
used as the anticorrosion material.

Although the conductor 30 in the connection terminal 1 according to the embodiment
is made of aluminum or aluminum alloy, the conductor 30 may be made of copper or
the like.

Industrial Applicability

The present invention can provide a connection terminal capable of preventing a re-

sistance increase of a wire connection portion and a decrease of a wire fixing capacity

derived from a decrease of a water cut-off performance of an anticorrosion material.
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Claims

A connection terminal comprising:

a terminal connection portion to be connected with a mating terminal;
a wire connection portion including a pair of crimping pieces crimped
to an exposed conductor and insulation sheath of a wire;

an anticorrosion material provided to cover the exposed conductor and
insulation sheath exposed on an outside of the wire connection portion,
and cover a gap provided in a portion where edges of the respective
crimping pieces face and come into contact with each other; and

an anticorrosion material holding portion provided in the portion where
the edges of the respective crimping pieces face and come into contact
with each other and the insulation sheath is crimped to the crimping
pieces.

The connection terminal according to claim 1, wherein the anti-
corrosion holding portion is further provided in a portion corresponding
to a portion where the exposed conductor is crimped to the crimping
pieces.

The connection terminal according to claim 1 or 2, wherein

the exposed conductor and the insulation sheath are integrally crimped
by the crimping pieces, and

the anticorrosion material is solder.
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