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(54) CRIMPED TERMINAL AND PRODUCTION METHOD AND PRODUCTION DEVICE FOR 
CRIMPED TERMINALS

(57) Provided are a method and an apparatus for
manufacturing a crimp terminal capable of achieving a
good state of conduction between the conductor portion
of a coated wire and a crimp terminal.

A laser welding device (3) is provided with a laser
machining head (61), and carries out welding of a butted
interface (Td) of a pre-welding crimp terminal (Tb) from
the laser machining head (61). An output power density
and a sweep rate of the laser light irradiated from the
laser machining head (61) are adjusted so that sputter
(S) which is ejected from a weld portion (W) of a butted
interface (Td) of the pre-welding crimp terminal (Tb) ad-
heres to an inner surface of the pre-welding crimp termi-
nal (Tb).
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Description

Technical Field

[0001] The present disclosure relates to a crimp termi-
nal which provides connection in an automobile wire har-
ness, and to a method and an apparatus for manufactur-
ing same.

Background Art

[0002] Wire harnesses are often used for internal wir-
ing of automobiles. A wire harness is a module in which
a plurality of coated wires are assembled in accordance
with in-vehicle wiring specifications. Crimp terminals, for
example, are crimped to ends of each of the coated wires.
When connecting a crimp terminal to a wire end of the
wire harness, electrical connection between the wire end
and the crimp terminal is provided by stripping the insu-
lating coating layer at a wire end to expose the core wire,
and swaging and crimping a core wire barrel of the crimp
terminal to the exposed portion of the core wire. The con-
necting portion between the crimp terminal and the wire
end is sealed with resin so as to prevent corrosion of the
core wire due to ingress of moisture into the wire from
the connecting portion (see Patent Documents 1 and 2).

Document List

Patent Documents

[0003]

Patent Document 1: Japanese Laid-Open Patent
Publication No. 2001-167821
Patent Document 2: Japanese Laid-Open Patent
Publication No. 2012-069449

Summary of Invention

Technical Problem

[0004] However, sealing the connecting portion of the
crimp terminal and the wire end with resin gives rise to
an increase in the manufacturing cost of the wire harness.
This is because, in addition to the fact that the resin used
is expensive in itself, time is required to apply and cure
the resin in a resin molding process or a coating process.
[0005] Therefore, attempts have been made to obtain
a sealed structure for the wire connecting portion (crimp
portion) of the crimp terminal by bending the wire con-
necting portion into a tubular shape by press molding,
and joining the entire butted interface between the re-
spective ends of the plate material formed at the tubular-
shaped bent part by laser welding.
[0006] When crimping a crimp terminal with a coated
wire from which the conductor portion, such as a core
wire, is exposed, it is necessary that the conductor portion

has continuity with the crimp terminal. There may be a
case where the surface of the conductor portion is cov-
ered with an oxide film. Since an oxide film is non-con-
ducting, if the surface of the conductor portion is covered
with an oxide film, there is a problem that it becomes
difficult to ensure a conducting state between the core
wire and the crimp terminal.
[0007] Therefore, it is an object of the present disclo-
sure to provide a method and an apparatus for manufac-
turing a crimp terminal capable of achieving a good state
of conduction between a conductor portion of a coated
wire and a crimp terminal.

Solution to Problem

[0008] The method for manufacturing a crimp terminal
relating to the present disclosure which solves this prob-
lem is a method for manufacturing a crimp terminal pro-
vided with a crimp portion adapted to allow crimp con-
nection with a conductor portion of a coated wire, the
method including: providing a barrel member formed by
arranging side edges of a metal plate material side by
side; forming the crimp portion by welding the side edges
with each other by performing laser irradiation from a
laser irradiation unit onto a position where the side edges
are arranged side by side, while moving an irradiation
position of laser light irradiated from the laser irradiation
unit in a longitudinal direction of the barrel member; and
irradiating laser light from the laser irradiation unit with
an output power density and a sweep rate for causing
fine molten metal particles ejected from the weld portion
during the laser welding to adhere to an inner surface of
the barrel member.
[0009] In the method for manufacturing a crimp termi-
nal relating to the present disclosure, laser light is irradi-
ated from a laser irradiation unit with an output power
density and a sweep rate for causing fine molten metal
particles ejected from the weld portion during the laser
welding to adhere to an inner surface of the barrel mem-
ber. Consequently, after the laser welding has finished,
fine molten metal adheres to the inner surface of the bar-
rel member. The fine molten metal that has adhered to
the inner surface of the barrel member subsequently so-
lidifies and adheres to the inner surface of the barrel
member in the form of fine metal particles. With these
fine metal particles being adhered to the inner surface of
the barrel member, when crimping and connecting the
conductor portion of the coated wire to the crimp portion
formed by the barrel member, the oxide film covering the
surface of the conductor is broken by the fine metal par-
ticles, and the conductor portion comes to an exposed
state. Consequently, it is possible to achieve a good state
of conduction between the conductor portion of the coat-
ed wire and the crimp portion of the crimp terminal after
crimping connection.
[0010] Here, the output power density and the sweep
rate for causing fine molten metal particles ejected from
the weld portion during the laser welding to adhere to the
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inner surface of the barrel member can be respectively
set such that the output power density takes a value in
a range of 5 to 400 MW/cm2 and the sweep rate takes a
value in a range of 90 to 500 mm/sec, in a case where a
beam spot diameter is approximately 20 to 100 mm and
a laser wavelength is 1.064 to 1.084 mm.
[0011] By setting the output power density and the
sweep rate during the laser welding such that the output
power density takes a value in a range of 5 to 400
MW/cm2 and the sweep rate takes a value in a range of
90 to 500 mm/sec, in a case where a beam spot diameter
is approximately 20 to 100 mm and the laser wavelength
is 1.064 to 1.084 mm, it is possible to cause a suitable
amount of fine molten metal to adhere to the surface of
the barrel member.
[0012] On the other hand, the apparatus for manufac-
turing a crimp terminal relating to the present disclosure
which solves the problem described above is used in
performing a method for manufacturing the crimp termi-
nal described above and includes: a laser irradiation unit;
and a laser irradiation position moving unit adapted to
move the irradiation position of the laser light irradiated
from the laser irradiation unit in a longitudinal direction
of the barrel member.
[0013] Moreover, the crimp terminal relating to the
present disclosure which solves this problem is a crimp
terminal provided with a crimp portion adapted to allow
crimp connection with a conductor portion of a coated
wire, the crimp terminal including a barrel member
formed by arranging side edges of a metal plate material
side by side, the barrel member being formed by welding
the side edges with each other by performing laser irra-
diation from a laser irradiation unit onto a position where
the side edges are arranged side by side, while moving
an irradiation position of laser light irradiated from the
laser irradiation unit in a longitudinal direction of the barrel
member, and fine molten metal particles ejected from the
weld portion during the laser welding being solidified and
adhered to an inner surface of the barrel member.

Advantageous Effects of Invention

[0014] According to the method and apparatus for
manufacturing a crimp terminal relating to the present
disclosure, it is possible to achieve a good state of con-
duction between a conductor portion of a coated wire and
a crimp portion.

Brief Description of Drawings

[0015]

[Fig. 1] Fig. 1 is a perspective view showing a state
where a coated wire is connected to a crimp terminal.
[Fig. 2] Fig. 2 is a plan view of a crimp terminal.
[Fig. 3] Fig. 3A is a plan view showing a copper strip,
Fig. 3B is a plan view showing a chained terminal
after preliminary pressing, and Fig. 3C is a plan view

showing a chained terminal after secondary press-
ing.
[Fig. 4] Fig. 4 is a side view schematically showing
a laser welding device.
[Fig. 5] Fig. 5 is a schematic cross-sectional diagram
of a barrel portion when welding a butted interface.

Description of the Preferred Embodiments

[0016] Hereinafter, a preferred embodiment of the
present disclosure will be described. Fig. 1 is a perspec-
tive view showing a state where a coated wire is con-
nected to a crimp terminal, and Fig. 2 is a plan view of a
crimp terminal.
[0017] As shown in Fig. 1, a crimp terminal 10 manu-
factured by a manufacturing method according to the
present embodiment is a female crimp terminal having a
box portion 20 and a crimp portion 30. The crimp portion
30 of the crimp terminal 10 allows crimp connection with
an aluminum core wire 51, which is a conductor portion
of the coated wire 50, and the coated wire 50 is crimped
to the crimp portion 30. The coated wire 50 is connected
to the crimp portion 30 of the crimp terminal 10. The coat-
ed wire 50 includes an aluminum core wire 51, wherein
the aluminum core wire 51 is coated with an insulating
coating 52. The aluminum core wire 51 is constituted by
bundling aluminum wire strands together. An electric wire
exposed portion 51a where the aluminum core wire 51
is exposed from the insulation coating 52 is formed in
front of a coated tip end 50a of the coated wire 50. The
aluminum core wire 51 is constituted by twisting alumi-
num alloy wires so as to have a cross-sectional area of
0.75 mm2.
[0018] The box portion 20 of the crimp terminal 10 is
configured into a box shape having an inverted hollow
quadrangular prism shape. An elastic contact piece 21
is provided inside the box portion 20. The elastic contact
piece 21 is bent back towards the rear in the longitudinal
direction X, and makes contact with an insertion tab of a
male terminal, not shown, which is inserted into the box
portion 20. Further, the box portion 20 is configured into
a substantially rectangular shape as viewed from the tip
end side in the longitudinal direction X, by bending its
side surface portions 23 provided on either side of a bot-
tom surface portion 22 in a width direction Y which is
orthogonal to the longitudinal direction X so as to overlap
each other.
[0019] In the present embodiment, the longitudinal di-
rection X is a direction that coincides with a longitudinal
direction of the coated wire 50 to which the crimp portion
30 is crimped and connected, and the width direction Y
is a direction that intersects with the longitudinal direction
X in a substantially horizontal plane, as shown in Fig. 1.
The side of the box portion 20 towards the crimp portion
30 is referred to as the front, and the side of the crimp
portion 30 towards the box portion 20 is referred to as
the rear. Further, a reverse face side inclined portion 41
that inclines upward toward the rear is formed in a cou-
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pling portion 40 which couples the box portion 20 and
the crimp portion 30 to each other.
[0020] Before being crimped, the crimp portion 30 of
the crimp terminal 10 is formed as a tubular body by butt-
ing an end portions 32a of a crimping surface 31 and an
end portions 32a of the crimp surface 31 extending on
either side in the width direction Y of a curled barrel form-
ing piece 32, and welding the end portions 32a together,
as shown in Fig. 2. The crimp portion 30 is in substantially
an O-shape as viewed from the rear. The length of the
barrel forming pieces 32 in the longitudinal direction X is
formed to be greater than the exposed length in the lon-
gitudinal direction X of the exposed wire portion 51a
which is exposed on the front side of the longitudinal di-
rection X, from the coating front end 52a, which is the
front end of the insulating coating 50 on the front side in
the longitudinal direction X. When the cross-sectional ar-
ea of the aluminum core wire 51 is 2.5 sq (2.5 mm2), a
crimp portion 30 having an inner diameter of 2.2 to 3.0
mm may be used, and when the cross-sectional area of
the aluminum core wire 51 is 0.75 sq (0.75 mm2), a crimp
portion 30 having an inner diameter of 1.4 to 2.0 mm may
be used. Moreover, in order that the inner diameter of
the crimp portion 30 varies approximately with the outer
diameter of the wire conductor, in other words, in a range
of approximately 1.0 to 2.5 mm, the shape of the crimp
portion 30 may be formed as a stepped tube structure
by a bending process.
[0021] The crimp portion 30 is provided with a coating
crimp tubular portion 30a to which the insulating coating
50 shown in Fig. 1 is crimped, and a wire crimp tubular
portion 30b that is disposed in front of the coating crimp
tubular portion 30a and to which the electric wire exposed
portions 51a of the aluminum core wires 51 are crimped.
Further, a sealing portion 30c is formed further towards
the front the wire crimp tubular portion 30b. The sealing
portion 30c is deformed in such a manner that a front end
portion thereof is squeezed into a substantially flat plate
shape, and as shown in Fig. 2, is formed by welding in
the width direction Y. An inclined portion 30d inclining
downward toward the front is formed between the electric
wire crimp tubular portion 30b and the sealing portion
30c. The crimp terminal 10 is configured as a closed-
barrel terminal with the hollow quadrangular prism box
portion 20 and the crimp portion 30 that is in substantially
an O-shape as viewed from the rear.
[0022] A coating locking groove 33a, which is a groove
in the width direction Y, is formed on an inner surface of
the coating crimp tubular portion 30a in the crimp portion
30. The coating locking groove 33a forms a continuous
ring-shaped groove along the entire circumference of the
crimp surface 31. Such shape of the locking grooves for
coating 33a causes the insulation coating 50 to enter into
these grooves when crimped to the crimp portion 30.
[0023] Three wire locking grooves 33b, which are
grooves in the width direction Y, are formed at predeter-
mined intervals along the longitudinal direction X on the
inner surface of the wire crimp tubular portion 30b. The

cross section of each of the wire locking grooves 33b is
in the shape of a rectangular recess, and the wire locking
grooves 33b configure annular grooves continuing to the
middle of the crimp surface 31 in its circumferential di-
rection. Such shape of the wire locking grooves 33b caus-
es the aluminum core wires 51 to enter into the wire lock-
ing grooves 33b when crimped to the crimp portion 30.
Such a configuration improves the conductivity between
the crimp portion 30 and the aluminum core wires 51.
[0024] Next, a method for manufacturing a crimp ter-
minal according to the present embodiment will be de-
scribed. Firstly, a copper strip C shown in Fig. 3A is sub-
ject to a pressing step by a pressing device and a welding
step by a laser welding device to manufacture the crimp
terminal 10 shown in Fig. 1 and Fig. 2. The copper strip
C is an untreated metal plate material made from a cop-
per alloy strip, such as brass strip, having a surface plat-
ing of tin (Sn-plating). As the untreated metal plate ma-
terial, it is also possible to use a plate material or strip
material made from a metal other than copper, such as
a steel plate or an aluminum plate, instead of the copper
strip C.
[0025] In the pressing step, as shown in Fig. 3B, a pre-
final-pressing chained terminal T1 is formed by subject-
ing the copper strip C to a punching process. The pre-
final-pressing chained terminal T1 is constituted by a plu-
rality of pre-bending crimp terminals Ta, which become
crimp terminals 10 after processing, and an upper carrier
portion C1 and a lower carrier portion C2, which links
together the plurality of pre-bending crimp terminals Ta
and which are supported during transport. The upper car-
rier portion C1 is a belt-shaped holding member which
is disposed above the pre-bending crimp terminals Ta.
Further, the lower carrier portion C2 is disposed below
the pre-bending pre-welding crimp terminals Ta, which
is a plate material.
[0026] Moreover, in the pressing process, the pre-
bending crimp terminals Ta in the pre-final-pressing
chained terminal T1 are subjected to a bending process
in the pressing step, and as shown in Fig. 3C, pre-welding
crimp terminals Tb provided with a barrel portion Tv which
becomes a barrel member and a connector portion Tc
are formed. Further, a chained terminal T2 is formed in
which a plurality of pre-welding crimp terminals Tb are
connected by the upper carrier portion. The barrel portion
Tv is a tubular body which is formed by arranging the
respective side edges of the barrel portion Tv side by
side, and more specifically, is a tubular body in which the
respective side edges are butted against each other.
Thereupon, an end portion of the barrel portion Tv on the
side of the connector portion Tc, which is one end in the
longitudinal direction of the barrel portion Tv, is pressed
and squeezed, and an opening portion of the barrel por-
tion Tv on the connector portion Tc-side is closed to form
a closed portion. Further, by squeezing the end portion
of the barrel portion Tv, an inclined portion Ts is formed
on the connector portion Tc-side, and the tube-shaped
portion which remains without being squeezed becomes
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a tubular portion Tp. Further, the front end portion of the
inclined portion Ts becomes a sealing portion Tf. Subse-
quently, in a welding step, the butted portion of the tubular
portion Tp and the sealing portion Tf are welded by a
laser welding device 3. In this way, the crimp terminal 10
as shown in Fig. 1 and Fig. 2 are manufactured.
[0027] Next, the configuration of the laser welding de-
vice will be described. Fig. 4 is a front view schematically
showing a laser welding device. As shown in Fig. 4, the
laser welding device 3 is provided with a laser machining
head 61 adapted to irradiate laser light supplied from a
laser light source, a laser machining head movement
mechanism 62 adapted to move the laser machining
head 61, and a conveying and positioning mechanism
63 adapted to convey and move the chained terminal T2
and also performs positioning during laser welding.
[0028] The laser machining head 61 irradiates fiber la-
ser light having a wavelength of approximately 1.064 to
1.084 mm. The beam spot diameter in this case is ap-
proximately 20 to 100 mm. Further, the laser machining
head movement mechanism 62 holds the laser machin-
ing head 61, as well as moving the laser machining head
61 along the longitudinal direction X of the tubular portion
Tp of the pre-welding crimp terminal Tb. The conveying
and positioning mechanism 63 is provided with rollers 64
and 65 which are disposed upstream of an irradiation
position of the laser light which is irradiated from the laser
machining head 61, and conveys the chained terminal
T2.
[0029] When welding the butted interface Td, which
becomes the weld portion of the tubular portion Tp, by a
laser welding device, and when the laser light is irradiated
from the laser machining head 61, a sputter, which is a
fine molten metal, is ejected from the weld portion. The
sputter is a molten metal, here, a copper alloy, that is a
raw material of the tubular portion Tp. As shown in Fig.
5, the sputter S which is ejected from the weld portion W
at the butted interface Td in the tubular portion Tp, by
irradiating laser light LB, adheres to the inner surface of
the tubular portion Tp in the barrel portion Tv.
[0030] The sputter S which has adhered to the inner
surface of the tubular portion Tp cools and solidifies dur-
ing the subsequent manufacturing steps of the crimp ter-
minal 10. Therefore, at the time when the crimp terminal
10 shown in Fig. 1 is manufactured, a large number of
fine metal particles are adhered to the inner surface of
the crimp portion 30 of the crimp terminal 10 in a projected
manner from the inner surface of the crimp portion 30.
[0031] When inserting the aluminum core wire 51into
the tubular portion Tp, when the surface of the aluminum
core wire 51 is covered with an oxide film, the state of
conduction between the aluminum core wire 51 and the
crimp portion 30 in the crimp terminal 10 becomes poor.
In order to avoid such poor state of conduction, in the
related art, wire locking grooves 33b are formed in the
tubular portion Tp and the oxide film on the surface of
the aluminum core wire 51 is broken by the wire locking
grooves 33b, so as to expose the aluminum core wire 51

itself.
[0032] In this respect, in the present embodiment, fine
metal particles adhere to the inner surface of the crimp
portion 30 which crimp the coated wire 50. Therefore,
when the coated wire 50 is inserted into the crimp portion
30, the surface of the aluminum core wire 51 which is the
conductor portion of the coated wire 50 rubs against the
fine metal particles adhering to the inner surface of the
crimp portion 30, and the surface of the aluminum core
wire 51 is slightly damaged.
[0033] When the surface of the aluminum core wire 51
is slightly damaged, the oxide film covering the surface
of the aluminum core wire 51 is scraped away, and the
aluminum core wire 51 itself is exposed at the surface.
Therefore, the aluminum core wire 51 and the crimp por-
tion 30 in the crimp terminal 10 make contact so as to
maintain a good state of conduction with the aluminum
core wire 51 in the coated wire 50. Consequently, it is
possible to achieve a good state of conduction between
the conductor portion of the coated wire and the crimp
terminal.
[0034] Here, an output power density of the laser light
irradiated from the laser machining head 61 and a sweep
rate of the laser light source are adjusted to values for
causing sputter S ejected from the weld portion during
the laser welding to adhere to the inner surface of the
barrel portion Tv. The irradiation conditions of the laser
light irradiated from the laser machining head 61 are, for
example, when performing a penetration welding in such
a manner that the welding depth at the butted interface
Td is no less than the plate thickness, the beam spot
diameter of the laser light irradiated from the laser ma-
chining head 61 is approximately 20 to 100 mm, and in
a case where the laser wavelength is 1.064 to 1.084 mm,
the output power density is in a range of 5 to 400 MW/cm2

and the sweep rate is in a range of 90 to 500 mm/sec.
[0035] More specifically, for a case in which the beam
spot diameter of the laser light is approximately 20 mm
and the laser wavelength is 1.064 to 1.084 mm, when the
output power density is 100 MW/cm2 and the sweep rate
is 130 mm/sec, it is possible to cause 60 metal particles
per square millimeter to adhere to the inner surface of
the crimp portion 30. Desirably, the area of the metal
particles adhering in this way is no more than 10 percent
per unit area. This is because if there are too many metal
particles, the thickness of the weld portion may decrease.
The area of the metal particles in this case is the area of
the two-dimensional plane captured in an image. Further,
the size of the metal particles in this case is in a range
of 1 to 60 mm.
[0036] The number of particles and the particle size
per unit area of the metal particles which adhere to the
inner surface of the crimp portion 30 of the crimp terminal
10 depend on the output power density and the sweep
rate of the laser light which is output from the laser ma-
chining head 61. It is possible to increase the number of
particles per unit area by slowing the sweep rate or by
increasing the output power density of the laser light. In

7 8 



EP 2 961 011 A1

6

5

10

15

20

25

30

35

40

45

50

55

a case where laser light is irradiated under the irradiation
conditions described above, the size of the metal parti-
cles adhering to the inner surface of the crimp portion 30
of the crimp terminal 10 is 1 to 60 mm. The thickness of
the oxide film on the aluminum core wire 51 is approxi-
mately 10 Angstrom. Therefore, when crimping the coat-
ed wire 50 with the crimp terminal 10, the oxide film on
the surface of the aluminum core wire 51 can be broken
sufficiently by the metal particles adhering to the inner
surface of the crimp portion 30. The thickness of the oxide
film is not limited to the example described above (ap-
proximately 10 Angstrom) and may be several nanome-
ters to several tens of nanometers approximately. Fur-
ther, when the size of the metal particles becomes too
large, the coating may be damaged or the coating may
be peeled away, and therefore it is desirable for the metal
particles to be smaller than approximately 60 mm in size.
[0037] In this way, when welding the butted interface
Td of the tubular portion Tp in the barrel portion Tv by
laser welding, it is possible to adjust the amount of sputter
which is ejected and adheres to the inner surface of the
tubular portion Tp, by adjusting the output power density
of the laser light and the sweep rate of the laser light
source. Consequently, metal particles for breaking the
oxide film on the surface of the aluminum core wire 51
during crimping can be caused to adhere to the inner
surface of the crimp portion 30, and a good state of con-
duction can be achieved between the conductor portion
of the coated wire and the crimp terminal.
[0038] The preferred embodiment of the present dis-
closure has been described above, but the present dis-
closure is not limited to the embodiment. For example,
in the embodiment described above, a crimp terminal 10
is constituted by a box portion 20 and a crimp portion 30,
but provided that the crimp terminal has a crimp portion
30, it may be a male crimp terminal constituted by a crimp
portion 30 and an insertion tab which is inserted into and
connects with a box portion 20 on the crimp terminal 10
described above, or may be a crimp terminal which is
used to bunch together and connect a plurality of alumi-
num core wires 51 and which is constituted by a crimp
portion 30 only.
[0039] Moreover, although the crimp terminal 10 is
made of a copper alloy, it may also be made of aluminum,
or an aluminum alloy or another metal. Further, in the
embodiment described above, respective side edges are
disposed side by side with each other and are butted
together, but the edges do not have to be butted and may
be lapped with each other, for example. In this case, lap
welding rather than butt welding is carried out. When per-
forming lap welding, a penetration welding is performed
in such a manner that a weld bead is created on the
opposite side to the side where the laser light is irradiated.
Further, in the embodiment described above, fine metal
particles are caused to adhere to the inner surface of the
crimp portion 30 and the formation of wire locking grooves
can be omitted, but it is also possible to form wire locking
grooves in addition to the adherence of small metal par-

ticles.
[0040] On the other hand, in the embodiment de-
scribed above, a laser machining head is used in irradi-
ating laser light supplied from a laser light source, as the
laser irradiation unit, but it is also possible to employ an-
other laser irradiation unit. For example, it is also possible
to use a so-called galvanometer scanner which uses mir-
ror reflection, or the like, to adjust the irradiation position
of laser light supplied from a laser light source. In this
case, the galvanometer scanner may also serve as a
laser irradiation position movement unit.
[0041] Moreover, the present disclosure can also be
applied to metal electric wires other than aluminum wires,
such as copper wires, which require water-proofing and
water-sealing treatments. Further, the electric wire diam-
eter is not limited to 0.75 mm2 and adaptation to electric
wire diameters larger or smaller than 0.75 mm2 is also
possible. Moreover, the surface plating of the material
may be a metal plating other than Sn, and under-layer
plating may also be employed. Further, there may be no
locking grooves or a plurality of locking grooves. The lock-
ing groove has a recessed (groove)-shape, but it is also
possible to form a protruded projection, instead of the
recess-shaped locking groove. The cross-sectional
shape of these locking grooves and projections may be
a diamond shape, a parallelogram shape, a triangular
shape, or a round shape.

List of Reference Signs

[0042]

10 crimp terminal
20 box portion
21 elastic contact piece
22 bottom surface portion
23 side surface portion
30 crimp portion
30a coating crimp tubular portion
30b wire crimp tubular portion
30c sealing portion
30d inclined portion
31 crimp surface
32 barrel forming piece
32a end portion
33a coating locking groove
33b wire locking groove
40 coupling portion
41 reverse face side inclined portion
50 coated wire
50a coating front end
51 aluminum core wire
51a exposed wire portion
52 insulating coating
C copper strip
C1 upper carrier portion
C2 lower carrier portion
T1 pre-final-pressing chained terminal
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T2 pre-final-pressing chained terminal
Tb pre-welding crimp terminal
Tv barrel portion
Tc connector portion
Ts inclined portion
Tp crimp tubular portion
Tf sealing portion
W weld portion
S sputter

Claims

1. A method for manufacturing a crimp terminal provid-
ed with a crimp portion adapted to allow crimp con-
nection with a conductor portion of a coated wire,
the method comprising:

providing a barrel member formed by arranging
side edges of a metal plate material side by side;
forming the crimp portion by welding the side
edges with each other by performing laser irra-
diation from a laser irradiation unit onto a posi-
tion where the side edges are arranged side by
side, while moving an irradiation position of laser
light irradiated from the laser irradiation unit in
a longitudinal direction of the barrel member;
and
irradiating laser light from the laser irradiation
unit with an output power density and a sweep
rate for causing fine molten metal particles eject-
ed from the weld portion during the laser welding
to adhere to an inner surface of the barrel mem-
ber.

2. The method for manufacturing a crimp terminal ac-
cording to claim 1, wherein the output power density
and the sweep rate for causing fine molten metal
particles ejected from the weld portion during the la-
ser welding to adhere to the inner surface of the bar-
rel member are respectively set such that the output
power density takes a value in a range of 5 to 400
MW/cm2 and the sweep rate takes a value in a range
of 90 to 500 mm/sec, in a case where a beam spot
diameter is 20 to 100 mm and a laser wavelength is
1.064 to 1.084 mm.

3. A crimp terminal manufacturing apparatus used in
performing the method for manufacturing a crimp ter-
minal according to claim 1 or 2, the apparatus com-
prising:

the laser irradiation unit; and
a laser irradiation position moving unit adapted
to move the irradiation position of laser light ir-
radiated from the laser irradiation unit, in a lon-
gitudinal direction of the barrel member.

4. A crimp terminal provided with a crimp portion adapt-
ed to allow crimp connection with a conductor portion
of a coated wire, the crimp terminal comprising a
barrel member formed by arranging side edges of a
metal plate material side by side,
the barrel member being formed by welding the side
edges with each other by performing laser irradiation
from a laser irradiation unit onto a position where the
side edges are arranged side by side, while moving
an irradiation position of laser light irradiated from
the laser irradiation unit in a longitudinal direction of
the barrel member,
fine molten metal particles ejected from the weld por-
tion during the laser welding being solidified and ad-
hered to an inner surface of the barrel member.
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