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(54) Title: WATER PROOF CRIMPING TERMINAL AND CRIMPING METHOD THEREOF

(57) Abstract: A water proof crimping
terminal (1) is used. The water proof
crimping terminal (1) has a base plate
part (4) and a pair of core wire crimp-
ing pieces (2, 3) integrally formed
with the base plate part (4) to form an
annular core wire crimping part (5),
during crimping process of an electric
wire, in which an end side of the one
core wire crimping piece (2) is folded
outward to form a folded part (16)
having an outward repelling force, an
end side of the other core wire crimp-
ing piece (3) is arranged outside the
folded part as the covering part (17)
and an outer surface of the folded part
is allowed to come into close contact
with an inner surface of the covering
part by the repelling force.
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DESCRIPTION

WATER PROOF CRIMPING TERMINAL AND CRIMPING METHOD THEREOF

Technical Field

The 'preseht -invention relates | to a water proof‘ crimping
terminal and a crimping method of a water proof crimping terminal in
which an adhesi‘on of a core wire crimping part of. the crimping
terminal is improved to prevent an entry of water to a core wire part
so that an amount of application of an anti-corrosive resin materiavli to

the core wire crimping part is reduced.

Background Art

Usually, in a crimping and connection of a terminal made of a
copper alloy and an insulating coated electric wire having a core wire
parf made of alurﬁinurr.\,' which are dissimilar metals, in order to.
prevent a galvanic corrosion‘(a' dissimilar metal contact corrosivon)
occurring when water sticks to the crimping part of the core wire part

and the terminal, various water proof units are proposed.

For instance, according to the disclosure of PTL 1, as shown
in Figs. 5(a) and 5(b), a UV curing resin 53 resin 53 is applied to
core wire parts exposed in front and rear parts of a pair of right and

- left core wire crimping pieces 52 of a terminal 51 to prevent the ehtry
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‘and adhesion of water to the core wire parts.

In Figs. 5(a) and 5(b), reference numeral 54 designates an
insulating coated crimping piece of the terminal 51 made of a copper
alloy, 55 similarly designates a female type electric contact part and
56 designates an insulating coated part of an aluminum electric wire,
respectively. The patent literature 1 also discloses a‘form in which
~ not only the front and rear parts of the core wire crimpinvg pieces 52,
but also entire parts of the >core wire crimping pieces 52 and an

entire part of the coated crimping piece 54 with a resin layer 53.

PTL 2 discloses one example, not to waterproof, but to
prevent an expansion of a core wire crimping part due to a thermal
expansion of a core wiré pért of an electric wire, that one core wire
crimping piece (a wire barrel) is formed to be longer than the other
core wire crimping piece (a wire barrel), an end part of the one core
wire crimping piece is folded outward to form a stepped part inside,
both the core wire crimping pieces are overlapped and an upward
bent end part of the other (inside) core wire crimping piece is

engéged with the stepped part.

Further, the PTL 2 discloses another example that an end part
of a longer core wire crimping piece of an outer side is folded
outward to form inside a protrudiAng surface which‘ protrudes inward

and a shorter core wire crimping piece of an inner side is bent inward
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to form a recessed surface of an outer side and the protruding

surface is engaged with the recessed surface.

Citation List
Patent Literature
[PTL 1] JP-A-2010-108829 (Fig. 1 to Fig. 4)
[PTL2] JP-A-7-73950 (Fig. 5, Fig. 8)

- Summary of Invention

ﬂTechnicaI Problem

However, in the above-described usual water proof structure
- of the crimping terminal shown in Figs. 5(a) and 5(b) and disclosed in
the patent literature 1, there is a fear that when a gap is occasionally
formed in a joint surface 56 between the a pair of core wire crimping
pieces 52, water may enter the core wire parts inside the core wire
crimping pieces‘ 52 from the gap. To cancel this fear, the entire
parts of the a pai'r of core wire crimping pieces 52 need to be
covered with the _resin material 53, and accordingly, there is
possibility in that much time may be required to cure the resin

material 53.

Further, in the usual crimping terminal disclosed in the PTL 2,
there is possibility in that since the longer core wire crimping piece of

the outer side is folded outward or the shorter core wire crimping
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piece of the inner side is bent inward, a core wire accommodating
area of the inner side is reduced to apply an excessive compressive

deformation to a core wire part.

By cbnsidering the abové-described problems, it.is an object
o\f the present invention to provide a water proof crimping terminal .
and a crimpin'g method of a water proof crimping terminal that can
,notv only prevent water from entering a core wire part of an inner side
from a joint surface between a pair of core wire crimping pieces, but
also prevent an excessive compressi\)e deformation of the core wire

part.

Solution to Problem

In order to achieve the above-described object, a water proof
crimping terminal according to a first aspect of the present invention
comprises a base plate part;' and a pair of core wire crimping pieces
integrally formed with the base plate part to form an annular core
wire crimping part during crimping _process of an electric wire;
~wherein an end side of one of the core wire crimping pieces is folded
outward to form a folded part having an outward repelling force, an
end side of the other of the Core wire crimping pieces is arranged
outside the folded part as a covering part, and an outer surface of
the folded pért is allowed to come into close contact with an inner

surface of the covering part by the repelling force.
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According to the above-described structure, under-a state that
a core wire part of the electric wire is attached under pressure and
- connected the core wire crimping part, the‘folded part of the end side
of the one bent core wire crimping piece comes into sfrong and tight
contact with the covering part of the end side of the other bent core
wire crimping piece without a gap by the repelling force (a resilient
force) that is apt to restore the folded part outward on a folded base
end as a supporting point. = Accordingly, water is assuredly
prevented from entering inside (the core wire part side) frbm a part‘
between the covering part and the foldevd part. Thus, an
anti-corrosive resin material does not need to be applied over an
entire length of the core wire crimpingy part. The anti-corrosive resin
material-may be merely applied to two positions of core wire exposed

parts protruding to front and rear parts of the core wire crimping part.

For instance, when the end side of the other core wire
crimping piece is folded inward to form a foided part,'t_h.e other core
wire crimping piece formed integrally with the folded part is urged
outward by an inward repelling force of the inward folded part (since
one core wire crimping piece located inside the folded part strongly
abuts on the core wire part of an inner side), the repelling force
escapes outside to lower an adhesion to the one core wire crimping
piece. When the outward folded part is formed in the one core wire
Crimping piece and the covering part of the other core wire crimping

piece separate (discontinuous to) from the folded part is arranged
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outside the folded part, the repelling force of the folded part does not
escape outside and the folded part strongly comes into close contact

with the covering part as the separate member.

In a water proof crimping terminal defined in a second aspect
of the present invention, -an end of the covering part is extended to
be longer than an end of the folded part in the water proof crimping

terminal according to the first aspect of the invention.

According to the above-described structure, the covering part
which is extended to be long comes into close contact with the folded
part with an inward crimping force larger than that when the covering
‘part is. not extended to improve ‘an adhesion (a water proof property)
between the inner surface of the covering part and the outer surface

of the folded part.

A crimping method of a water proof crimping terminal defined
in a third aspect of the present invention relates to a crimping
method of the water proof crimping terminal according to the first
aspect of the present invention comprises continuously forming a pair
of curved surfaces through a stepped surface in a crimper that is
opposed to an anvil; arranging the other of the curved surfaces
outside a virtual extending surface of one of the curved surfaces;
arranging the one of the core wire crimping pieces along the one of

the curved surfaces; arranging the other of the éore wire crimping
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‘pieces along the other of the curved surfaces; and allowing an end of
the covering part to abut on the stepped surface and pressing the‘

core wire crimping part by the anvil and the crimper.

According to the above-described structure, the end of the
other core wire crimping piece, that is, the end of the covering part
abuts on the stepped surfa_ce of the crimper. The covering part is
accommodated in a space (a space formed by the stepped surface)
between a virtual éxtending line of the onel curved surface and the
other curved surface. The folded part of an outer side of the end of
the one core wire' crimping piece slides along the inner surface of the
covering part from the one curved surface, and at this time, both the |
core wire crimping pieces are smoothly attached under pressure in a
bent form so as to reduce a diameter (crimping). Since the covering
part is engaged with the space formed by the stepped surface, an
unnecessa‘ry inward compressive deformation of the folded part by
the covering part is prevented, an accommodating space of the core
wire part is ensured and an excessive compressive deformation of

the core wire part is prevented.

In a crimping method of a water proof crimping terminal
defined in a fourth aspect of the present invention, the folded part is
separated outward from the one of the core wire crimping pieces
before the crimping process of the electric wire in‘ the crimping

method of the water proof crimping terminal according to the third
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aspect of the invention.

According to the above-described struc_ture, under a state
before the crimping process ('during a formation of the terminal), the
folded part is folded outward at an opening angle (an’acute angle) to
so‘rhe degfee on a bent part as a supporting point. Thus, the

outward repelling force is given to the folded part.

Ad\)antageous Effects of Invention

According to the first aspect of the present invention, since a
pair of outward folded parts of the one core wire crimping-piece are
allowed to come into resiliently close contact with the covering part
of the other core wire crimping piece of the outer side to change the
repell'ing force of the folded parts to an adhesion without freeing the
repelling force, water can be assuredly prevented from entering the
core wire part from the part between the folded parts and the‘
covering part. Thus, the anti-corrosive resin material does not need
to be applied over the entire length of the core wire crimping part.
The aﬁti-corrosive resin material may.be merely applied to the core
wire exposed parts in the front and rear parts of the core wire
crimping part. Thus, the curing time of the anti-corrosive resin
material can be shortened, an amount of use (cost) of the
anti-corrosive resin material can be reduced. and the number of
production processes and the cost of the crimping terminal having

the electric wire can be reduced.
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.According to the second aspect of the present invention, since
the extended covering part is allowed to strongly come into close
contact with the folded part of an inner side with a large inward
crimping force, the water proof property of the core wire crimping

part can be improved.

According fothe third aspect of the present invention, the one |
curved surface of ‘an inner side and the other curved surface of an
outer side continuous to the stepped surface are formed in the
crimper. The covering part is accommodated in an inner space of
the curved surface of the outer side. The folded part is slid along the
inner surface of the covering part, so that both the core wire crimping
pieces can be smoothly and ass‘uredly attached under pressure
without a forcible deformation. Thus, the covering part can be
smoothly and assuredly allowed to come into close contact with the
fblded part ’go improve the water proof property and prevent the
forcible compressive deformation of the core wire part or element
wires from being cut due to the forcible compressive deformation of

the core wire part.

According to the fourth aspect of the present invention, since
the outward repelling force is given to the folded part under a free
state of the crimping terminal, the folded part can be allowed to

resiliently come into close contact with the cbvering part of the outer
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side due to the repelling force during the crimping process of the
electric wire. Thus, the water proof property can be improved

between the folded part and the covering part.

Brief Description of Dvrawings

Fig. 1 is a perspective view showing one exemplary
embodiment of a water proof crimping terminal according to the
present invention.

Fig. 2 is a sectional view taken along a line A-A Of Fig. 1
which shows one example of a core wire- crimping part of the
crimping terminal.

Fig. 3 is a sectional view showing one example of a form of
the core wire crimping part before a crimping operation.

Figs. 4(a) to Fig. 4(c) are longitudinally sectional views
showing in order a method for allowing a core wire part of an electric
wire to come into crimping with the core wire crimping part by an
anvil and a crimper.

Fi'g. 5 (a) and Fig. 5(b) show one form of a usual water proof
crimping terminal. Fig. 5(a) is a side view and Fig. 5(b) is a plan

view.

Description of Embodiments
Fig. 1 shows one exemplary embodiment of a water proof
crimping terminal according to the present invention. Fig. 2 similarliy

shows a structure of a core wire crimping part of the water proof

10
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crimping terminal (an illustration of an electric wire is omitted). Fig.
3 to Figs. 4(a) to 4(c) similarly show one exemplary embodiment of a

crimping method of the water proof crimping terminal.

- As shown in Fig. 1, the water proof crimping terminal 1
includes an annular core wire crimping part 5 having a pair of right
and left overlapped core wire crimping pieces 2 and 3, an annular
‘insulating coat crimping part 8 having a pair of right and left
insulating coat crimping pieces 6 and 7 in a rear part of the core wire
crifnping part 5 and a box shaped female type electric confact part 10
continuo.us to the core wire crimping part 5 through a horizontal base
plate part (a bottom plate part) 4 and right and left vertical side walls

9 in the front part of the core wire crimping part 5.

An insulating coat 12 in an end side of an insulatiﬁg coated
electric wire 11 is peeled off to expose a core wire part 13 composed
of a plurality of element wires 13a so that an outer surface of the
core wire part 13 comes into close contact with an inner surface of
the one (the right side) core wire crimping piece 2 and an inner
surface of the other (the left side) core wire crimping piece 3 lapped
on (overlapped on) an outer side of the one core wire crimping piece
2. Thus, joint surfaces 14 of the a pair of core wire crimping pieces
2 and 3 come into diametricelly strong and tight contact with each
other to prevent water from entering inside from the joint surfaces

14.

C11
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Thus, in the core wire crimping part 5 (in a range from rear
ends 5a to front ends 5b of the core wire crimping pieces 2 and 3),
an anti-corrosive resin material 15 does not need to be applied.
Accordingly, the anti-corrosive resin material 15 (shown by a chain
line) may be merely applied to two parts in totai including a periphery
(an upper side) of the insulating coat crimping part 8 and a periphery
of a core wire end part protruding short from the front end 5b of the
core wire crimping part 5. Thus, a curing time of the anti-corrosive
resin material 15 necessary when‘the anti-corrosive resin material 15
is applied to the core wire crimping part‘5 longer than the insulating
coat crimping part 8 can be reduced and the short and small
anti-corrosive resin material 15 of the two parts can be cured in a

short time.

The core wire crimping part 5 includes the pair of core wire
crimping pieces 2 and 3 and the base plate part 4 integrally formed
with the pair of core wire crimping pieces 2 and 3 and continuous to
a lower side of the pair of core wire crimping pieces 2 and 3 within a}
range of the length of the core wire Crimping pieces 2 and 3 in a
forward and rearward direction. Similarly, the insulating coat crimping
part 8 inciudeé the pair of insulating coat crimping pieces 6 and 7 |
and the baSe-pIate part 4 integrally formed with the pair of insulating
coat crimping pieces 6 and 7 and continuous to a lower side of tiie

pair of insulating coat crimping pieces 6 and 7 within a range of the

12
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length of the insulating coat crimping pieCes 6 and 7. The base
plate pért 4 is also referred to as the bottom plate part and integrally
continuous from the rear end of the insulating cbat crimping part 8 to
the front end of the female type electric contact part 10 in the

longitudinal direction of the terminal.

As shown in Fig‘. 2, the annulvar core wire crimping part 5, after
the electric wire is caulked, includes the circular arc shaped base
plate part 4 in a lower side, the one core wire crimping piece.2 benf
(a bent part is designated by reference nurﬁeral 2a) inward in a
diametrical direction subseqUentIy to one side part (a right side part
in this exemplary embodi>ment) 4a of the base plate part 4 and folded
(a folded part is designated by reference numeral 16) upward and
outward in the diametrical direction in an end side of the bent part 2a
and the other core wire crimping piece 3 bent (a bent part is
designated by reference numeral 3a) inward in the diametrical
direction subsequently to the other side part (a left side part in this
exemplary embodiment) 4b of the base plate part 4 and having a
covering part 17 lapped on (overlapped on) an upper side of the
folded part 16 to come _into closie contact therewith in an end side of

the bent part 3a.

In an example of Fig. 2, an end side (an upper side) part of
the one (the right side) bent part 2a is slightly inclined leftward and

downward (an inclined part is designated by reference numeral 2b).

13
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An end 2b’ of the inclined part 2b is located in the ot.her (the left)
side from a virtual central line of the core wire crimping part 5 in a
vertical direction. The folded part 16 slightly inclined rightward and
upward is located in the upper side of the inclined part 2b. An end
16a of the folded part 16 is substantiallyv Iobated on the virtual central

line in the vertical direction.

A base end of the folded part 16 is integrally continuous to the
end of the inclined part 2b through a circular arc (a semicircular)
shaped bent part 18. Thel folded part 16 has a resilient force (a
’repelling force) directed outward in the diametrical direction as
shown by an arrow mark F relatiye to the inclined part 2b on the bent
-part 18, that is, an intersecting part of the inclined part 2b and the
folded part 16 as a supporting pdint. Thus, a curved outer surface
16b of the folded part 16 comes into strong and tight contact with a
curved inner surface~17_b of the covering part 17 of an outer side by

the resilient force of the folded part 16.

In the example of Fig. 2, the covering part 17 is extended
clockwise to be longer than the end 16a of the folded part 16. An |
end inner surface 17a of the covering part 17 comes into contact with
an outer surface of a base part side part 2b” of the inclined part 2b.
The covering part 17 has a resilient force directed inward in the
diametrical direction. The outer surface 16b of the folded part 16

comes into close contact with the inner surface 17b of the covering

14
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part 17 by the outward resilient force of the folded part 16. At the
‘'same time, the inner surface 17b of the covering part 17 extended to
be long comes into close contact with the outer surface 16b of the
folded part 16 by the inward resilient force of the covering part 17.
Thus, the water is assuredly prevented from entering the core Wire
part 13 (Fig. 1) of an inner side from a part (the joi»nt surfaces 14)
between the folded part 16 and the covering part 17, and, in Fig. 1,
the anti-corrosive resin material 15 does not need to be applied over
an entire length of the core wire crimping part 5 (from the front end

5b to the rear end 5a).

In’Fig. 2, even when the covering part 17 is not extended and
is formed so as to have suvbstantially the same length as that of the
folded part 16, since the covering part 17 has the inward resilient
force, which is not the same as that obtained when the covering part
17 is extended, and the folded part 16 has an unchanged outward
resilient force, the covefing parts 17 assuredly comes into contact
with the folded part 16 without a gap, the water is prevented from
entering the core wire part 13 from the joint surfaceS'14 and the
anti-corrosive resin material 15 does not need to be applied over the

entire length of the core wire crimping part 5.

Fig. 3 shows a free state of the. core wire crimping part 5
shown in Fig.2 before a crimping operation thereof. .The one (the

right side) core wire crimping piece 2 includes a long inclined part 2c

15
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which is inclined rightward and upward (outward) and the folded part
16 which is shortI‘y inclined rightward and downward (outward). The
base end (the upper end) of the folded part 16 is integrally
continuous to an end (an upper end) of the inclined part 2c through
the circula}r} arc shaped bent part 18 having a small diametér. An
opening angle © formed by the inclined part 2¢ and the folded part
16 is substantially about 35° (preferably, an acute angle) as one
example, and a little smaller than an opening angle formed by the
one (the right side) core wire crimping piece 2 and the other (the left
side) core wire crimping piece 3 of this exemplary embodiment. The
folded part 16 has a resilient force in the direction (inward and
outward) of thickness of a plate relative to the inclined part 2c on the

bent part 18 as a supporting point.

The other (the left side) core wire crimping piece 3 is
extendéd and inclined leftward and upward (outward) s'ub‘stantially to
the same heighvt as that of the bent part 18 as the upper end of the
one core wire crimping piece 2. An end (an upper end) of the other
core wire crimping piece 3 is designated by reference numeral 17a.
The width (the Ien'gth in the forward and rearward direction in Fig. 1)
and the thickness of the plate of the right and left core wire crimping
pieces 2 and 3 are respectively the same. The core wire crimping
pieces 2 and 3 shown in Fig. 3 respectively protrude obliquely and
outward (raised) from the base plate part 4 be‘nt in a circular arc

shape. The core wire crimping part 5 is formed by the base plate

16
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part 4 and the core wire crimping pieces 2 and 3 respectively. The
core wire crimping part 5 shown in Fig. 3 is deformed by a crimping
operation as shown in Fig. 2 in accordance with crimping processes

shown in Figs. 4(a) to 4(c).

Namely, as shown in Fig. 4(a), the core wire crimping part 5
shown in Fig. 3 is set on an anvil 21 as a lower mold made of metal
and a crimper 22 as an upper mold made of metal is located in an
upper part of the core wire crimping part 5. The crimping terminal 1
(Fig. 1) including the core wire crimping part 5 of the present
exemplary embodiment is formed with a copper alloy good in its

resiliency.

The anvil 21 includes a receiving circular arc shaped curved
surface 23 and side walls 21b at both. right and left sides of the
curved surface 23. The crimper 22 includes a pair of right and left
pressing circular arc shaped curved surfaces' 24 and 25 having
substantially the same inside diameter as that of the curved surface
23 of the anvil 21. The right side (the one) curved surface 24 is
continuous to the left side ('the other) curved surface 25 through an
inclined stepped surface 26 which is inclined leftward and upward
and nearly vertical. The left side curved surface 25 is arranged
diametrically outside a virtual extending surface of the right side

curved surface 24 which is not shown in the drawing.

w
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An apex 24a of the right side curved surface 24 is continuous
to a lower end of the stepped surface 26 and an upper end of the
stepped surface 26 is continuous to an apex 25a of the left side_
curved surface 25. The apex 25a of the left side curved surface 25
is located at a position higher than the apex 24a of the right side
curved surface 24. Lower ends 24b and 25b of the right and left
curved surfaces 24 and 25 are located substantially at the same
height. The lower ends 24b and' 25b of the right and ‘Ieft curved
surfaces 24 and 25 are respe'ctive,ly continuous to tapered inclined
surfaces 27 which are slightly inclined outward and nearly vertical.
The i‘nclined surfaces 27 cdme close respectively to right and left
upper ends 21a of the anvil 21. In Fig. 4(a), sign W designates a
mold C/W (crimper wide), namely, a dimension of width between the
lower ends 24b and 25b of the right and _Ieft curved surfaces 24 and

25 of the crimper 22.

In Fig. 4(a), the base plate part (the bottom plate part) 4 of the
core wire crimping part 5 comes into contact with a central part in the
direction of width of the curved surface 23 of the anvil 21. The core
wire part 13 compdsed)of the plurality of element wires 13a of the
electric wire 11 (Fig. 1) is set inside the core wire crim_ping pért 5.
An outer surface of an end (a lower end) side of the folded part 16 in
~ the end side of the right side core wire crimping piece 2 abuts on an
upper end side of the inclined surface 27 of the crimper 22. At this

time, the folded partv16 is slightly pressed inward to be bent on the

18
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bent part 18 of the upper side of the folded part 16 as a supporting
point. An outer end of the end (the upper end) 17a of the left side
core wire crimping piece 3 abuts on a lower end side of the left side

curved surface 25.

The crimper 22 is integrally lowered by a ram of a hydraulic
cylinder not shown in the drawinvg from a state shown in Fig. 4(a).
- During a lowering movement, as shown in Fig. 4(b), the outer surface
of the folded part 16 comes into contact with the right side curved‘
surface 24 of the crimper 22, and, at this ti'me, the folde.d part 16 is
pressed inWard in a diametrical direction of the electric wire to be
bent in the direction of thickness of the plate on the bent part 18 as a
supporting point. At the same time, the core wire crimping piece 2
is bent (thé bent part is designated by reference numeral 2a). Thus,
an inner surface of the folded part 16 comes into contact with an
outer surface of the bent part 2a or comes close thereto. An end
side part 3b of‘the left side core wire crimping piece 3 is bent along
the left side curved surface 25 of the crimper 22. The base plate
part 4 is bent in the shape of a circular arc along the curved surface

23 of the anvil 21.

When the crimper 22 is further lowered from a state shown in
Fig. 4(b), as shown in Fig. 4(c), the right side core wire crimping
piece 2 is bent inward to reduce a diameter. At this ti.me, the folded

part 16 passes the stepped surface 26 at the center of the crimper 22
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and the ehd 16a of the folded part 16 is located substantially in a
lower side of the stepped surface 26. The end 17a of the left side
core wire crimping piece 3 abuts on the stepped sUrface 26, and at
this time, the end side part of the core wire crimping piece 3 is bent
inward to form the covering part 17. The folded part 16 is guided
leftward along the inner s'urface of the covering part 17 to smoothly
enter inside the covering part 17. The covering p'art 17 is pressevd
to the folded part 16 in a lower side by the left sidev curved surface 25

to come into close contact with the folded part 16.

The folded part 16 is pressed inward by the covering part 17
to allow the leftward and downward inclined part 2b in the end sid‘e of
the bent part 2a to bite inward to the core wire part 13. The core
wire part 13 is surrounded by the bent parts 2a and 3a of the right
and left core wire crimping pieces 2 and 3, the right side inclined part
2b and‘the bent base plate part 4, compressed in the diametrical
~ direction to come into close contact with inner surface-s of the parts

2a, 3a, 2b and 4 respectively and connected thereto.

Under a state shown in Fig. 4(c), the crimping processes are
completed. Thus, the crimper 22 is lifted together with the ram and
the annular core wire crimping! part 5 is released from a pressing
force of the crimper 22 and the ‘anvil 21. The folded part 16 is
pressed to the covering part 17 to come into close contact therewith

by an outward restoring force of itself and an outward repelling force
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of the core wire part 13 acting on the inclined pért 2b. Thus, water
is assuredly prevented from entering the core wire part 13 from a
part between the covering part 17 and the folded part 16. To
prevent a corrosion of the terminal and the core wire part made of
dissimilar metals, for instance, the terminal 1 made of a copper alloy
and the core wire pakt 13 made of aluminum, the above-described
close contact‘operation of the folded part 16 and the covering part 17

is especially effective.

In an example shown in Fig. 4(c), the end 17a of the covering
part 17 and the end 16a of the folded part 16 are iocated.
substantially on the same virtual vertical plane in the vertical
direction. However, for instance, in Fig. 4(a), when the stepped
surface 26 is shifted rightwa.r‘d from the center and the left sidé
curved surface 25 is set to be longer than tvhe righf side curved
surface 24 (in Fig. 3, the left side core wire crimping piece 3 is
preferably set to be longer fhan the right side core wire crimping
piece 2), the form of the extended covering part 17 shown in Fig. 2is

obtained.

As shown in Fig. 4(c), since the covering part 17 as the end
side part Of' the left side core wire crimping piece 3 is accommodated
in a space 28 (Fig. 4(b)) iocated inside the stepped surface 26 and.
the left s_ide curved surface 25 subsequent thereto, the covering part

17 does not allow the folded part 16 of the lower side or the inclined
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part 2b to forcibly bite inside the core wire part 13. Thus, an
accommodating space of the of the core wire part 13 in the coré wire
crimping part 5 is held to have a substantially circular form, an
unreasonable compressidn force is not applied to the core wire part
and an excessive compression deformation of the core wire part 13 is

prevented.

In the exemplary embodiment shown in Fig. 1, as the terminal,
a female side crimping terminal 1 is used that has the box shaped
electric contact part (having a resilient contact piece therein) 10.
However, a male type crimping terminal may be used in which a male
type electric contact part (not shown in the drawing) such as a tab
type or a pin type is formed continuously to a base plate part 4.
Further, a crimping terminal for a joint may be used in which an
electric contact part 10 is not formed and a core wire part 13 of a
plurality 6f electric wires 11 is attached to a core wir_e crimping part 5

by a joint crimping.

Further, in the above-described exemplary embodiment, the
folded part 16 is formed in the right side core wire crimping piece 2
and the covering part 17 is formed in the left side core wire crimping
piecé 3, however, a covering part 17 may be formed in a right side
core wire crimping piece 2 and a folded part 16 may be formed in a
left side core wire crimping piece_ 3 symmetri'cally with the form of the

above-described exemplary embodiment (the folded part 16 is
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arranged inside the covering part 17 similérly to the above-described

exemplary embodiment).

Further, the present invention may be effectively applied to a
structure of a core wire crimping part of a crimping terminal or a
method for forming a core wire crimping part as well as to the water
~ proof crimping terminal and‘the crimping method of the water proof

crimping terminal.

Industrial Applicability

The water proof crimping terminal and the contact pressure
method of the water proof crimping‘terminal can be used to reduce
an amount of application of the anti-corrosive resin material to the
core wire crimping part of the crimping terminal, shorten a curing
time of the anti-corrosive resin materiavl, suppress a consumed cost
of the anti-corrosive resin material and shorten a cycle time, for
in_sltance, from a production of a crimping terminal having an electric
wire to an insertion of the crimping terminal having the electric wire
into a connector housing made of an insulating resin which forms a

connector of a wire harness.
The present application is based on Japanese Patent

Application No. 2010-231394 filed on October 14, 2010, the contents

of which are incorporated herein for reference.
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Reference Signs List

1: water proof crimping terminal
2, 3: core wire crimping piece
4: base plate part

5: core wire crimping part

16: folded part

17: covering part

21: anvil

22: crimper

24, 25: curved surface

26: stepped surface
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CLAIMS

1. A water proof crimping terminal comprising:

a base plate part; and

a pair of core wire crimpihg pieces integrally formed with the
bése plate part to form an annular core wire crimping part dui'ing
érimping procéss of an electric wife;

wherein an end side of one of the core wire crimping pieces is
folded outward to form a folded part having an outward repelling
force, an end side of the other of the core wire crimping pieces is
arranged outside the folded part as a covering part, and an outer
surface of the folded part is allowed to come into close contact with

an inner surface of the covering part by the repelling force.

2. The water proof crimping terminal accord‘ing to claim 1,
wherein an end of the covering part is extended to be longer than an

end of the folded part.

3. A crimping method of a water proof ‘crimping | terminal
~according to claim 1, comprising the steps of:

forming a pair of curved surfaces through a stepped surface in
a crimper that is opposed to an anvil; |

_arranging the other of the curved surfaces outside a virtual
extending surface of one of the curved surfaces;

arranging the one of the core wire crimping pieces along the
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one of the curved surfaces;

arrangiﬁg the other of the core wire crimping pieces along the
other of the curved surfaces; and

allowing an end of the covering part to abut on the stepped
surface and pressing the core wire crimping part by the anvil and the

crimper.

4. The crimping method of a water proof crimping terminal
according to claim 3, wherein the folded part is separated outward
from the one of the core wire crimping pieces before the crimping

process of the electric wire.
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Fig. 4(c)
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