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Description

Title of Invention: TERMINAL CONNECTION STRUCTURE
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Technical Field

The present invention relates to a terminal connection structure in which a male
terminal and a female terminal are connected by being butted to each other.
Background Art

Conventionally, a terminal connection structure is configured from a male terminal
and a female terminal, which are connected to respective ends of electric wires. In this
terminal connection structure, the male terminal and female terminal are connected by
being butted to each other (see Patent Literature (PTL) 1).

Specifically, the male terminal includes a tip end which is flatly formed and pushes
the female terminal to contact therewith. The female terminal includes two terminal
pieces. Each terminal piece is bent at its tip end which contacts with the male terminal.
Each terminal piece has a circular cross section.

Accordingly, when the male terminal and the female terminal are mutually
connected, the two terminal pieces are bent and contact with the male terminal.
Specifically, two connections are formed between the male terminal and the female
terminal. Therefore, it is possible to secure connection reliability between the male

terminal and the female terminal.
Citation List

Patent Literature
PTL 1: JP 08-007967 A

Summary of Invention
Technical Problem

However, in the conventional terminal connection structure as described above, the
two terminal pieces are kept to be bent. It may increase a load to each terminal piece,
and may reduce durability of the female terminal.

Additionally, in the conventional terminal connection structure as described above,
the tip end of the male terminal is formed into a flat shape. This limits the number of
electrical contacts between the male terminal and the female terminal. Especially,
when the tilted female terminal would contact with the male terminal having the flat tip
end, any of the two terminal pieces would insufficiently contact with the flat tip end of
the male contact. In this case, the connection reliability will decrease.

An object of the present invention is to provide a terminal connection structure which
is capable of increasing durability of a female terminal and is capable of securely in-

creasing connection reliability between a male terminal and the female terminal.
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Solution to Problem
An aspect of the present invention is a terminal connection structure comprising: a
male terminal and a female terminal configured to be mutually connected by being
butted to each other, the male and female terminals to be connected with respective
ends of electric wires, the male terminal including a male contact portion formed into a
curved shape opening on a side opposite to the female terminal, the female terminal
including a female contact portion formed into a curved shape opening on the male
terminal side, the curved shape of the female contact portion being configured to
contact with an outer circumferential surface of the male contact portion, and one of
the male contact portion and the female contact portion including contact pieces
protruding toward the other of the male contact portion and the female contact portion.
Each contact piece may include: a base end fixed to the one of the male contact
portion and the female contact portion; a tip end served as a free end; and a contact
point formed between the base end and the tip end, the contact point being configured
to contact with the other of the male contact portion and the female contact portion.
Rows of the contact pieces may be arranged in a longitudinal direction and a
transverse direction
Advantageous Effects of Invention
According to the present invention, it is possible to provide a terminal connection
structure which is capable of increasing a durability of a female terminal and is capable
of securely increasing connection reliability between a male terminal and the female
terminal.
Brief Description of Drawings
[fig.1]Fig. 1 is a perspective view illustrating a non-contact state of a terminal
connection structure according to an embodiment of the present invention.
[fig.2]Fig. 2 is a side view illustrating a non-contact state of the terminal connection
structure according to the embodiment of the present invention.
[fig.3]Fig. 3(a) is a perspective view illustrating a contact state of the terminal
connection structure according to the embodiment of the present invention. Fig. 3(b) is
a perspective view illustrating the contact state of the terminal connection structure
according to the embodiment of the present invention.
[fig.4]Fig. 4(a) is a side view illustrating a contact state of the terminal connection
structure according to the embodiment of the present invention. Fig. 4(b) is a side view
illustrating the contact state of the terminal connection structure according to the em-
bodiment of the present invention.
[fig.5]Fig. 5(a) is a front view only illustrating the female terminal according to the

embodiment of the present invention. Fig. 5(b) is a back view only illustrating the
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female terminal according to the embodiment of the present invention.

[fig.6]Figs. 6(a) and 6(b) are side views illustrating connection states of the male
terminal and the female terminal according to the embodiment of the present invention.
Description of Embodiments

A terminal connection structure according to an embodiment of the present invention
is described hereinafter with reference to drawings. Here, same or similar reference
signs are applied to the same or similar parts in the drawings. The drawings are
schematic, therefore, it should be noted that a proportion of each dimension in the
drawings may be different from real dimension, and the concrete dimension should be
determined with taking into consideration the following description. Further, the
drawings may indicate different dimensions in some parts and may indicate different
ratios of dimensions among the parts.

(Terminal Connection Structure)

A configuration of a terminal connection structure 1 according to the present em-
bodiment will be described with reference to the drawings. Figs. 1 and 2 are views il-
lustrating a non-contact state of the terminal connection structure 1 according to the
present embodiment. Figs. 3 and 4 are views illustrating a contact state of the terminal
connection structure 1 according to the present embodiment. Fig. 5(a) is a front view
only illustrating a female terminal 20 according to the present embodiment. Fig. 5(b) is
a back view only illustrating the female terminal 20 according to the present em-
bodiment. The terminal connection structure 1 is supposed to be applied to a connector
which connects electric wires attached to a male housing and a female housing, re-
spectively.

As illustrated in Figs. 1 to 4(b), the terminal connection structure 1 comprises a male
terminal 10 and the female terminal 20 each of which is connected to an end of an
electric wire (not shown). The male terminal 10 and the female terminal 20 are
mutually connected by being butted to each other.

The male terminal 10 is provided in a male housing (not shown). The male terminal
10 is made of an electrically conductive plate having a predetermined shape. The male
terminal 10 is formed by bending of the plate. The male terminal 10 comprises: a wire
connection portion 11 configured to be connected with an electric wire (not shown); a
male contact portion 12 integrally provided with the wire connection portion 11, the
contact portion 12 being configured to contact with the female terminal 20.

The wire connection portion 11 is formed by bending the plate at both side edges so
as to erect therefrom. The wire connection portion 11 is crimped to the electric wire
(not shown) to be fixed thereto. The male contact portion 12 is formed into a curved

shape which opens on a side opposite to the female terminal 20. The male contact
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portion 12 includes an outer circumferential surface 13 to contact with the female
terminal 20. Here, the male contact portion 12 of the embodiment has no uneven part.

The female terminal 20 is provided in a female housing (not shown) fitted to the
male housing. As with the male terminal 10, the female terminal 20 is made of an elec-
trically conductive plate having a predetermined shape, and is formed by bending of
the plate. The female terminal 20 comprises: a wire connection portion 21 configured
to be connected with an electric wire (not shown); a female contact portion 22 in-
tegrally provided with the wire connection portion 21, the female contact portion 22
being configured to contact with the male contact portion 12 of the male terminal 10.

The wire connection portion 21 is formed by bending the plate at both side edges so
as to erect therefrom. The wire connection portion 21 is crimped to the electric wire
(not shown) to be fixed thereto. The female contact portion 22 is formed into a curved
shape which opens on the male terminal 10 side and is capable of contacting with the
outer circumferential surface 13 of the male terminal 10. The female contact portion 22
includes an inner circumferential surface 23 on the male contact portion 12 side. The
female contact portion 22 includes contact pieces 24 that protrude toward the male
contact portion 12 from the inner circumferential surface 23.

As illustrated in Figs. 5(a) and 5(b), each contact piece 24 is formed into a
rectangular shape when viewed from the front. Plural rows of the contact pieces 24 are
arranged in a longitudinal direction LD and a transverse direction SD. Here, the lon-
gitudinal direction LD and transverse direction are normal to a fitting direction FD in
which the male housing and the female housing are fitted to each other.

Each contact piece 24 is flexibly deformable and is integrally formed with a contact
main body 25 formed into a lattice or the like when viewed from the front.
Specifically, as illustrated in Figs. 3(b) and 4(b), each contact piece 24 includes a base
end fixed to the contact main body 25 and a tip end served as a free end. That is, the
contact piece 24 is formed to have a cantilever structure. A contact point 24A is
formed between the base end and the tip end. The contact point 24A is formed most
protruding toward a center of curvature of the female contact portion 22, and contacts
with the male contact portion 12.

(Connection of Male terminal and Female terminal)

Connection of the aforementioned male terminal 10 and female terminal will be
described with reference to the drawings. Figs. 6(a) and 6(b) are side views illustrating
connection states of the male terminal 10 and the female terminal 20.

When the male housing and the female housing are gradually fitted to each other and
they are in a semi-fitting state, the male terminal 10 and the female terminal 20 ap-
proaches to each other, and the contact pieces 24 (contact points 24A) located at a tip

end of (in other words, on an opening side of) the female contact portion 22 comes to
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contact with the male contact portion 12 as illustrated in Fig. 6(a).

When the male housing and the female housing are further fitted to each other and
they are in a fitting-completion state, the inner circumferential surface 23 of the female
contact portion 22 comes to contact with the outer circumferential surface 13 of the
male contact portion 12 as illustrated in Fig. 6(b). The contact piece 24 of each female
contact portion 22 contacts with the outer circumferential surface 13 of the male
contact portion 12, thus bends. Accordingly, such deformation can absorb a tolerance
between the outer circumferential surface 13 of the male contact portion 12 and the
inner circumferential surface 23 of the female contact portion 22. Here, such tolerance
is, for example, a fitting tolerance causing a relative offset between the male contact
portion 12 and the female contact portion 22 in the insertion direction or in a direction
normal to the insertion direction.

All of the contact pieces 24 contact with the male contact portion 12, and the male
terminal 10 and the female terminal are mutually connected. Even if the tilted female
terminal 20 would contact with the male terminal 10, all of the contact pieces 24 can
contact with the male contact portion 12. Additionally, as illustrated in Fig. 6(b), the
outer circumferential surface 13 of the male contact portion 12 and the inner circum-
ferential surface 23 of the female contact portion 22 are butted to each other, and this
limits further contact therebetween. Therefore, excess deformation of each contact
piece 24 can be suppressed.

(Operations and Advantageous Effects)

In the aforementioned embodiment, the female contact portion 22 includes the
contact pieces 24 protruding toward the male contact portion 12 from the inner circum-
ferential surface 23. Therefore, the number of contacts between the male terminal 10
and the female terminal 20 is increased. Consequently, compared with a load to con-
ventional two terminal pieces, a load generated by contact between the male terminal
10 and the female terminal 20 effectively disperses to the contact pieces 24. Thus
durability of the male terminal 10 and female terminal 20 can be improved.

The male contact portion 12 is formed into a curved shape. The female contact
portion 22 is formed into a curved shape which can contact with the male contact
portion 12. Therefore, even if the male terminal 10 and the female terminal 20 are
contacted with each other while being tilted, the female contact portion 22 can securely
contact with the male contact portion 12. Consequently, connection reliability of the
male terminal 10 and the female terminal 20 can be securely improved.

In the present embodiment, the base end of each contact piece 24 is fixed to the
contact main body 25, and the tip end thereof is formed as a free end. The contact
points 24A is formed between the base end and the tip end to contact with the male

contact portion 12. The contact points 24A contact with the outer circumferential
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surface 13 of the male contact portion 12, thus bend. Accordingly, a load generated by
contact between the male terminal 10 and the female terminal 20 effectively disperses
to the contact pieces 24. Thus, durability of the male terminal 10 and female terminal

20 can be improved.
In the present embodiment, the rows of the contact pieces 24 are arranged in the lon-

gitudinal direction LD and the transverse direction SD. Accordingly, the contact pieces
24 securely contact with the outer circumferential surface 13 of the male contact
portion 12. Thus, connection reliability of the male terminal 10 and the female terminal
20 can be further improved.

(Other embodiments)

The disclosure of the present embodiment has been made to explain the present
invention. However, it should be noted that this disclosure does not limit the present
invention. Specifically, this disclosure provides to the person skilled in the art various
alternative embodiments and techniques.

For example, the present embodiment can be modified as follows. Specifically, in the
above explanation, the terminal connection structure 1 is applied to connectors (not
shown) for connecting electric wires respectively attached to a male housing and
female terminal. Alternatively, this structure can be applied to others in which the male
terminal 10 and the female terminal 20 are butted to each other and are mutually
connected.

In addition, the contact pieces 24 may be provided in the male contact portion 12.
The contact pieces 24 may be provided in at least one of the male contact portion 12
and the female contact portion 22. Specifically, they may be provided in both of the
male contact portion 12 and the female contact portion 22.

In the present embodiment, the contact pieces 24 are arranged in the longitudinal
direction LD and the transverse direction SD. However, rows of the contact pieces 24
may be aligned in any one of the longitudinal direction LD and the transverse direction
SD.

Further, the contact points 24A may be provided at the tip ends of the contact pieces
24.

Industrial Applicability

According to the present invention, it is possible to provide a terminal connection
structure which is capable of increasing durability of a female terminal and is capable
of securely increasing connection reliability between a male terminal and the female

terminal.
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Claims

A terminal connection structure comprising:

a male terminal and a female terminal configured to be mutually
connected by being butted to each other, the male and female terminals
to be connected with respective ends of electric wires,

the male terminal including a male contact portion formed into a curved
shape opening on a side opposite to the female terminal,

the female terminal including a female contact portion formed into a
curved shape opening on the male terminal side, the curved shape of
the female contact portion being configured to contact with an outer
circumferential surface of the male contact portion, and

one of the male contact portion and the female contact portion
including contact pieces protruding toward the other of the male
contact portion and the female contact portion.

The terminal connection structure according to claim 1, wherein each
contact piece includes: a base end fixed to the one of the male contact
portion and the female contact portion; a tip end served as a free end;
and a contact point formed between the base end and the tip end, the
contact point being configured to contact with the other of the male
contact portion and the female contact portion.

The terminal connection structure according to claim 1 or 2, wherein
rows of the contact pieces are arranged in a longitudinal direction and a

transverse direction.
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[Fig. 5]
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