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A connected body comprising a terminal and a belt-like
conductor laminate and having improved mechanical and
electrical reliabilities and a method for connecting a terminal
and a belt-like conductor laminate.

Mating portions of the belt-like conductor laminate mated
with a thin stud projecting from the base of the terminal and
the base are jolned together with ultrasonic vibration, and a
crushed portion formed by caulking a portion projecting from
the belt-like conductor laminate of the stud supports the
belt-like conductor laminate with the base.
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A CONNECTED BODY COMPRISING A TERMINAL AND A BELT-LIKE CONDUCTOR
LAMINATE AND A METHOD FOR CONNECTING A TERMINAL TO A BELT-LIKE
CONDUCTOR LAMINATE

[Field of the Invention]

The present invention relates to a connected body
comprising a terminal and a belt-like conductor laminate and
to a method for connecting a terminal to a belt-like conductor
laminate.

[Description of the Prior Art]

Fig. 5 shows a connected body comprising a terminal 1 for
an electric part such as a capacitor or battery and a belt-
like conductor laminate 2 formed by piling up a plurality of
thin belt-like conductors as an example of a connected body
comprising a terminal 1 and a belt-like conductor laminate 2
of the prior art. Before the terminal 1 1s connected to the
belt-like conductor laminate 2, the terminal 1 1s 1ntegrated
with the cap 9 of an electric part by insert molding. That 1is,
the terminal 1 is made from a metal material having small
electric resistance and has a thin stud 1b projecting from the
surface of a base la and a thin external electrode lc coaxilal
to the stud 1b and projecting from the rear surface of the base
la. Insert molding is for obtaining a molded piece comprising
the base la of the terminal 1 integrated with the molded cap
9 by placing the above terminal 1 in a cap mold as an insert
member, charging a synthetic resin as a material for molding
the cap 9 into a molding space formed in the inside of the cap
mold containing the terminal 1 tomold a molded piece consisting
of the terminal 1 and the cap 9 and releasing the molded piece
from the cap mold. Before the terminal 1 is connected to the
belt-like conductor laminate 2, the belt-like conductor
laminate 2 has a through hole 2a into which the stud 1lb can be
inserted in a portion specified as a connection portion with
the terminal 1. The connected body is formed by caulking the
above terminal 1 to the belt-like conductor laminate 2. To this
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end, the stud 1b of the terminal 1 is first inserted into the
through hole 2a of the belt-like conductor laminate 2 so that
the terminal 1 is mated with the belt-like conductor laminate
2 by the stud 1b and the through hole 2a. Thereafter, a pressing
member such as a washer is fitted onto a portion projecting from
the belt-1like conductor laminate 2 of thestud 1b. Inthis state,
a portion projecting from the pressing member 10 of the stud
1b is crushed to caulk the terminal 1 to the belt-like conductor

laminate 2.

Summary of the Invention

In the connected body comprising the terminal 1 and the
belt-1like conductor laminate 2 formed by caulking and the method
for connecting the terminal 1 to the charted body 2 of the prior
art, it is possible that electric conductivity is insufficient
though mechanical strength is relatively high. This is because
the mating portions of the terminal 1 and the belt-like
conductor laminate 2 aremerely strongly contacted to each other
by caulking by crushing the stud 1b. When the contact surfaces
of the terminal 1 and the belt-like conductor laminate 2 are
observed microscopically, there are a large number of extremely
small spaces between the contact surfaces.

It is therefore an object of the present invention to
provide a connected body comprising a terminal and a belt-1like
conductor laminate and having high mechanical and electric
reliabilities and a method for connecting the terminal to the
belt-1ike conductor laminate.

According to a first aspect of the present invention,
there is provided a connected body in which mating portions of
a belt-like conductor laminatemated with a thin stud projecting
from the base of a terminal and the base are joined together
with ultrasonic vibration, and a crushed portion formed by
caulking a portion projecting from the belt-like conductor
laminate of the stud supports the belt-like conductor laminate

with the base.
According to a second aspect of the present invention,




L A e Y

CA 02274436 1999-06-14

there is provided a connected body in which mating portions of
a belt-1like conductor laminate mated with a thin stud projecting
from the base of a terminal and the base are supported by a
crushed portion formed by caulking a portion projecting from
the belt-like conductor laminate of the stud and the base, and
part of the belt-like conductor laminate outside the crushed
portion is folded down and joined to the top surface of the
crushed portion with ultrasonic vibration.

According to a third aspect of the present invention,
there is provided a connection method which comprises the steps
of mating a thin stud projecting from the base of a terminal
with a belt-like conductor laminate, giving ultrasonic
vibration to the outside of at least one of the base of the
terminal and the belt-1like conductor laminate to join themating
portions of the base and the belt-like conductor laminate, and
crushing a portion projecting from the belt-like conductor
laminate of the stud to caulk the terminal to the belt-like
conductor laminate.

According to a fourth aspect of the present invention,
there is provided a connection method which comprises the steps
of mating a thin stud projecting from the base of a terminal
with a belt-like conductor laminate, crushing a portion
projecting from the belt-like conductor laminate of the stud
to caulk the terminal to thé belt-like conductor laminate,
folding down one side of the belt-like conductor laminate with
the stud as a boundary between it and the other side, placing
it upon the crushed portion of the stud, and giving ultrasonic
vibration to the outside of at least one of the base of the
terminal and the belt-like conductor laminate to join themating
portions of the crushed portion of the stud and the belt-like
conductor laminate.

According to a fifth aspect of the present invention,
there is provided a connection method in which ultrasonic
vibration is given to the outside of the belt-like conductor
laminate.

According to a seventh aspect of the present invention,
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there is provided a connection method in which a through hole
for the stud is formed in the belt-like conductor laminate so
that the stud is mated with the belt-like conductor laminate
by the through hole.

According to a seventh aspect of the present invention,
there is provided a connection method in which after joining
with ultrasonic vibration, a pressing member is fitted onto the
portion projecting from the belt-like conductor laminate of the
stud and a portion projecting from the pressing member of the
stud is crushed to caulk the terminal to the belt-1like conductor
laminate.

The above and other objects, features and advantages of
the invention will become more apparent from the following
description when taken in conjunction with the accompanying
drawlngs.

3rief De Lption ¢ ne Accompanving Drawing

Fig. 1 is a flow chart showing Embodiment 1 of the present
invention;

Fig. 2 is a flow chart showing Embodiment 2 of the present
invention;

Fig. 3 is a sectional view of Embodiment 3 of the present
invention;

Fig. 4 is a sectional view of Embodiment 4 of the present
invention; and

Fig. 5 is a sectional view of a connected body of the prior
art.
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With reference to Fig. 1, a connected body ‘and a
connection method according to Embodiment 1 of the present
invention will be described hereinafter. Before a terminal 1
and a belt-like conductor laminate 2 are connected to each other,
the terminal 1 is made from a metal material having small
electric resistance and a stud 1b projects from the surface of
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a base la so that the base la exists around the thin stud 1b.
Before the terminal 1 and the belt-like conductor laminate 2
are connected to each other, the belt-like conductor laminate
2 is a laminate consisting of a plurality of thin belt-like
conductors having small electric resistance which are placed
one upon another and joined together and has a through hole 2a
into which the stud 1b can be inserted in a portion specified
as a connection portion with the terminal 1.

To form the connected body comprising the above terminal
1 and belt-like conductor laminate 2, the stud 1b 1s inserted
into the through hole 2a in step 101 so that the terminal 1 and
the belt-like conductor laminate 2 are mated with each other
by the stud 1b and the through hole 2a. 1In the next step 102,
the terminal 1 and the belt-like conductor laminate 2 mated with
the terminal 1 are joined together with ultrasonic vibration.
Thereafter, in step 103, a portion projecting from the belt-like
conductor laminate 2 of the stud 1b is crushed to caulk the

terminal 1 to the belt-like conductor laminate 2.

A method for connecting the terminal 1 to the belt-like
conductor laminate 2 with ultrasonic vibration will be
described with reference to a figure within a frame shown by
a virtual line on the right side of step 102. This connection
method uses an ultrasonic vibration connection device, for
example. The terminal 1 mated with the belt-like conductor
laminate 2 is placed on a workpiece mounting table 4 right below
the connection tool 3 of the ultrasonic vibration connection
device with a predetermined interval therebetween. This state
is such that the rear surface on a side opposite to the stud
1b of the terminal 1 is in contact with the top surface of the
workpiece mounting table 4 and that the stud 1b and the belt-1like
conductor laminate 2 face the connection tool 3. Thereafter,
the connection tool 3 having a relief hole 3a 1n the end surface
is moved down by the pressure drive unit of the ultrasonic
vibration connection device, the relief hole 3a of the
connection tool 3 thereby contains the portion projecting from
the belt-like conductor laminate 2 of the stud 1b coaxially
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without contact, the annular end surface around the relief hole
3a of the connection tool 3 contacts the belt-like conductor
laminate 3 around the stud 1d, and the connection tool 3 presses
the base 1a and the belt-l1like conductor laminate 2 in a direction
that they approach each other with a predetermined pressure
together with the workpiece mounting table 4.

This pressure force 1is set to a predetermined value
according to the materials and physical properties such as
thickness of the belt-1like conductor laminate 2 and the terminal
1 tobe joined together withultrasonic vibration and determined
by the amount of the downward movement of the pressure drive
unit which is set to achieve the above predetermined value. For
instance, the distance between the top surface of the workpiece
mounting table 4 and the top surface of the belt-like conductor
laminate 2 (the surface that the connection tool 3 contacts)
before the base la and the belt-like conductor laminate 2 are
pressed by the connection tool 3 and the workpiece mounting
table 4 is compared with the distance between the top surface
of the workpiece mounting table 4 and the top surface of the
belt-1like conductor laminate 2 (the surface that the connection
tool 3 contacts) after the base la and the belt-1like conductor
laminate 2 are pressed by the connection tool 3 and the workpiece
mounting table 4, and the relationship between the pressure and
the amount of downward movement is obtained from experiments
on correlation between the pressure and the amount of downward
movement to find how much pressure 1s applied to the base la
and the belt-like conductor laminate 2 when the distance after
the application of pressure 1s reduced from the distance before
the application of pressure by a certain value. By using the
amount of downward movement, the base la and the belt-like
conductor laminate 2 can be pressed with a predetermined
pressure by the connection tool 3 and the workpiece mounting
table 4. A pressure sensor may be provided to the pressuredrive
unit so that the pressure drive unit 1s controlled to stop
downward movement and to maintain the stop position when the
pressure sensor detects a predetermined pressure, thereby
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making it possible for the connection tool 3 and the workpiece
mounting table 4 to press the base la and the belt-like conductor
laminate 2 with a predetermined pressure.

While the base la and the belt-like conductor laminate
2 are sandwiched between the connection tool 3 and the workpiece
mounting table 4 and pressed with a predetermined pressure,
ultrasonic vibration is transmitted to the connection tool 3
from a transducer which is an electro-acoustic converter or
electro-vibration converter composed of a plezoelectric
element or magnetostrictive element for converting 1into
mechanical energy electric energy for generating and outputting
vibration of a vertical ultrasonic wave having a predetermined
frequency with power supplied from the ultrasonic generator of
the ultrasonic vibration connection device through a booster
or an ultrasonic horn. Then, the connection tool 3 resonates
with the transmitted ultrasonic vibration and the resonance
(the directionof this vibration is a horizontal direction shown
by an arrow X) is given to the outside of the belt-like conductor
laminate 2 for a predetermined time. Thereby, the resonance
of the connection tool 3 is transmitted through the inside of
the belt-like conductor laminate 2 from the outside of the
belt-like conductor laminate 2 and joins together the plurality
of conductors forming the belt-like conductor laminate 2 and
also the mating portions of the belt-like conductor laminate
2 and the base la. Thereafter, the pressure drive unit goes
up and the connection tool 3 moves away from the terminal 1 and
the belt-1like conductor laminate 2 joined to the terminal 1 and
stops with a predetermined interval between 1t and the workpiece
mounting table 4. 1In this state, an intermediate product
consisting of the terminal 1 and the belt-like conductor
laminate 2 joined to the terminal 1 is removed from the workpiece
mounting table4.

With reference to a fiqure within a frame shown by a
virtual line on the right side of step 103, a method for caulking
the terminal 1 to the belt-like conductor laminate 2 by crushing
a portion projecting from the belt-like conductor laminate 2
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of the stud 1b of the intermediate product removed from the
ultrasonic vibration connection device will be described
hereinafter. This caulking can be carried out manually or by
a press machine. In an either case, the intermediate product
is placed on a workpiece mounting table 6 for caulking. The
intermediate product is placed on the workpiece mounting table
6 1n such a manner that the rear surface on a side opposite to
the stud 1b of the terminal 1 is in contact with the top surface
of the workpiece mounting table 6 and that the stud 1b and the
belt-like conductor laminate 2 face a caulking tool 7. 1In this
state, the portion projecting from the belt-like conductor
laminate 2 of the stud 1b is crushed by the caulking tool 7.
This caulking tool 7 may be a hammer when caulking is carried
out manually or may be stricken by a hammer. When the press
machine 1s used, the caulking tool 7 is attached to the ram of
the press machine and crushes the stud 1lb by the downward
movement of the ram. That 1s, while the intermediate product
1s placed on the workpiece mounting table 4, the end surface
of the caulking tool 7 strikes the top surface of the portion
projecting from the belt-like conductor laminate 2 of the stud
lb toward the base la with predetermined forging force, the
portion projecting from the belt-like conductor laminate 2 of
the stud 1b is thereby crushed by the caulking tool 7, the stud
lb is elastically deformed between the workpiece mounting table
6 and the caulking tool 7, part of the stud 1lb spreads in the
entire through hole 2a of the belt-like conductor laminate 2
and contacts the through hole 2a without a space therebetween,
other part of the stud 1lb spreads over a portion around the
through hole 2a of the belt-like conductor laminate 2 and
contacts and covers the top surface (surface on the caulking
tool 7 side) of the belt-like conductor laminate 2 around the
through hole 2a without a space therebetween, and the terminal
1 1s thereby caulked to the belt-1like conductor laminate 2. The
portion of the stud 1b covering the top surface of the belt-1like
conductor laminate 2 is called "crushed portion" hereinafter.
A connected body comprising the terminal 1 and the belt-like
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conductor laminate 2 shown in step 104 is obtained by the
completion of this caulking.

According to Embodiment 1, since the plurality of
conductors forming the belt-like conductor laminate 2 are
joined together with ultrasonic vibration and the mating
portions 5 are also joined together with ultrasonic vibration,
the plurality of conductors forming the belt-like conductor
laminate 2 are fused together and the mating portions 5 are also
fused together by friction heat generated between adjacent
elements when they receive ultrasonic vibration, thereby
improving the electric conductivity of the connected body
comprising the terminal 1 and the belt-like conductor laminate
2. Further, since the belt-like conductor laminate 2 is
supported by the base la and the crushed portion 8 formed by
caulking, the mechanical strength of the connected body
comprising the terminal 1 and the belt-like conductor laminate
2 1s improved. After joining with ultrasonic vibration, the
mating portions 5 are supported by the base la and the crushed
portion 8 and a portion having high electric conductivity is
connected in a state that it has high mechanical strength by
the above caulking method, whereby high mechanical and electric
reliabilities can be suitably exhibited for a long time. Since
the belt-like conductor laminate 2 has the through hole 2 into
which the stud 1b can be inserted in a portion specified as the
connection portion with the terminal 1, the connection position
of the terminal 1 and the belt-like conductor laminate 2 is
accurately determined by mating between the stud la and the
through hole 2a.

Embodiment 2

With reference to Fig. 2, a connected body and a
connection method according to Embodiment 2 of the present
invention will be described hereinafter. Embodiment 2 differs
from Embodiment 1 in the shape of part of the terminal 1 and
the shape of part of each of the workpiece mounting tables 4
and 6 and that a pressing member 10 such as a washer is used
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to caulk the terminal 1 to the belt-like conductor laminate 2.
However, the belt-like conductor laminate 2 and the connection
tool 3 are identical to those of Embodiment 1. Before the
terminal 1 is connected to the belt-like conductor laminate 2,
the terminal 1 whose thin external electrode 1c projects coaxial
to the stud 1b from the rear surface of the base la is integrated
with a synthetic resin cap 9 for an electric part such as a
capacitor or battery by insert molding. The workpiece mounting
tables 4 and 6 have relief holes 4a and 5b for containing the
external electrode lc coaxially without contact 1in the top
surfaces, respectively.

To form a connected body comprising the terminal 1 and
the belt-like conductor laminate 2, the terminal 1 and the
belt-like conductor laminate 2 are first mated with each other
by the stud 1b and the through hole 2a in step 201, and the
terminal 1 and the belt-like conductor laminate 2 are jolned
together with ultrasonic vibration in step 102. For joining,
the external electrode lc is contained in the relief hole 4a
of the workpiece mounting table 4, the stud 1lb is contained in
the relief hole 3a of the connection tool 3, and the base la
and the belt-like conductor laminate 2 are sandwiched between
the connection tool 3 and the workpiece mounting table 4 and
pressed with a predetermined pressure. In this state, the
resonance of the connection tool 3 which resonates with
ultrasonic vibration generated by the transducer of the
ultrasonic vibration connection device is transmitted through
the inside of the belt-like conductor laminate 2 from the
outside of the belt-like conductor laminate 2 and joins together
the plurality of conductors forming the belt-like conductor
laminate 2 and themating portions 5. After the connection tool
3 is removed from the terminal 1 and the belt-like conductor
laminate 2, the intermediate product consisting of the terminal
1 and the belt-like conductor laminate 2 1s removed from the
workpiece mounting table 4. In the subsequent step 203, the
pressing member 10 is fitted onto a portion projecting from the
belt-like conductor laminate 2 of the stud 1b, and the portion
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projecting from the belt-like conductor laminate 2 of the stud
1b is crushed by the caulking tool 7 to caulk the terminal 1
to the belt-like conductor laminate 2 while the external
electrode 1lc is contained in the relief hole 6a of the workpiece
mounting table 6 and the rear surface of the base 1a 1s in contact
with the top surface of the workpiece mounting table 6. The
connected body comprising the terminal 1 and the belt-like
conductor laminate 2 shown in step 204 is obtained by the
completion of this caulking.

According to Embodiment 2, since the pressing member 10
interposed between the crushed portion 8 and the belt-like
conductor laminate 2 supports the belt-like conductor laminate
2 with the base la, the mechanical and electric reliabilities
of the connected body comprising the terminal 1 and the
belt-like conductor laminate 2 can be enhanced even 1f the outer
diameter of the crushed portion 8 is small, in addition to the
function and effect of the above Embodiment 1.

Embodiment 3

With reference to Fig. 3, a connected body and a
connection method according to Embodiment 3 of the present
invention will be described hereinafter. In Embodiment 1 and
Embodiment 2, the mating portions 5 joined together with
ultrasonic vibration are supported by the base la and the
crushed portion 8 formed by caulking. In Embodiment 3, after
the terminal 1 is caulked to the belt-like conductor laminate
2, part of the belt-like conductor laminate 2 is folded down
and joined to the top surface of the crushed portion 8 with
ultrasonic vibration. That is, while the terminal 1 caulked
to the belt-like conductor laminate 2 through the pressing
member 10 is placed upon the workpiece mounting table 4 and part
of the belt-1like conductor laminate 2 is placed upon the crushed
portion 8, the connection tool 3 1s press contacted to the
belt-like conductor laminate 2 placed upon the crushed portion
8 with a predetermined pressure. The resonance of the
connection tool 3 which resonates with ultrasonic vibration
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generated by the transducer of the ultrasonic vibration
connection device is transmitted through the inside of the
belt-like conductor laminate 2 from the outside of the belt~like
conductor laminate 2 to the mating portions 11 of the belt-
like conductor laminate 2 and the crushed portion 8. 1In this
process, the plurality of conductors forming the belt-like
conductor laminate 2 sandwiched between the connection tool 3
and the crushed portion 8 and the mating portions 11 are joined

together with ultrasonic vibration.
According to Embodiment 3, connection having mechanical

strength by caulking and high electric conductivity and high
reliability by joining with ultrasonic vibration 1s effected
without forming the relief hole 3a in the connection tool 3 as
in Embodiment 1 and Embodiment 2.

Embodiment 4

With reference to Fig. 4, a connected body and a
connection method according to Embodiment 4 of the present
invention will be described hereinafter. In Embodiment 4, the
order of joining and caulking in Embodiment 1 is reversed. The
connection tool 3 has an relief hole 3b which can contain the
crushed portion 8. After the completion of caulking so that
the portion projecting from the belt-like conductor laminate
2 of the stud 1b is crushed and the belt-like conductor laminate
2 is supported by the crushed portion 8 and the base la, the
crushed portion 8 is contained in the relief hole 3b without
contact, and the annular end surface around the relief hole 3a
of the connection tool 3 presses the belt-like conductor
laminate 2 around the crushed portion 8 with a predetermined
pressure. In this state, the resonance of the connection tool
3 is transmitted through the inside of the belt-like conductor
laminate 2 from the outside of the belt-like conductor laminate
2 and joins the mating portions 5.

In Embodiment 1 and Embodiment 4, the pressing member 9
may be used as in Embodiment 2 and Embodiment 3. On thecontrary,
in Embodiment 2 and Embodiment 3, the pressing member 9 may be
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omitted as in Embodiment 1 and Embodiment 4.

In Embodiments 1 to 4, the base la of the terminal 1 may
be rod-shaped or belt-shaped.

In Embodiments 1 to 4, the stub 1b may be mated with the
belt-1like conductor laminate 2 by omitting the through hole 2a
from the belt-1like conductor laminate 2 and sticking the portion
specified as the connection portion with the terminal 1 of the
belt-like conductor laminate 2 into the stud 1b.

In Embodiments 1, 2 and 4, after the terminal 1 and the
belt-like conductor laminate 2 are connected to each other by
joining with ultrasonic vibration and caulking by crushing,
part of the belt-like conductor laminate may be folded down and
joined to the top surface of the crushed portion 8 with
ultrasonic vibration as in Embodiment 3. In this case, though
two connection tools 3 having an relief hole 3a or 3b and no
relief hole are required, the number of portions joined with
ultrasonic vibration is increased and electric reliability can
be further improved.

According to the connected body of the first and second
aspects of the present invention, since the terminal and the
belt-like conductor laminate have portions joined with
ultrasonic vibration and portions joined by caulking, high
mechanical and electric reliabilities can be suitably exhibited
for a long time.

According to the connection method of the third and fourth
aspects of the present invention, since the terminal and the
belt-like conductor laminate are joined together with
ultrasonic vibration and caulked to each other, a connected body
having high mechanical and electric reliabilities and
comprising the terminal and the belt-like conductor laminate
can be easily and advantageously obtained.

According to the connection method of the fifth aspect
of the present invention, since ultrasonic vibration 1s
suitably transmitted from the belt-like conductor laminate
which is thinner than the terminal to the portion to be joined
to the terminal, the terminal and the belt-like conductor
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laminate can be joined together firmly.

According to the sixth aspect of the present invention,
since the stud and the through hole are mated with each other,
the connection position of the terminal and the belt-like
conductor laminate is accurately determined.

According to the seventh aspect of the present invention,
connection having mechanical strength by caulking, electric
conductivity by joining with ultrasonic vibration and high
reliability is effected without forming a relief hole in the

connection tool.
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What is claimed is:
1. A connected body comprising a terminal and a belt-like
conductor laminate, wherein

mating portions of the belt-like conductor laminate mated
with a thin stud projecting from the base of the terminal and
the base are joined together with ultrasonic vibration, and a
crushed portion formed by caulking a portion projecting from
the belt-like conductor laminate of the stud supports the
belt-like conductor laminate with the base.

2. A connected body comprising a terminal and a belt-like
conductor laminate, wherein

mating portions of the belt~-like conductor laminate mated
with a thin stud projecting from the base of the terminal and
the base are supported by a crushed portion formed by caulking
a portion projecting from the belt-like conductor laminate of
the stud and the base, and part of the belt-like conductor
laminate outside the crushed portion is folded down and joined
to the top surface of the crushed portion with ultrasonic

vibration.

3. A method for connecting a terminal to a belt-like
conductor laminate comprising the steps of:

mating a thin stud projecting from the base of the
terminal with the belt-like conductor laminate;

giving ultrasonic vibration to the outside of at least
one of the base of the terminal and the belt-like conductor
laminate to join the mating portions of the base and the
belt-like conductor laminate; and

crushing a portion projecting from the belt-like
conductor laminate of the stud to caulk the terminal to the
belt-like conductor laminate.

4., A method for connecting a terminal to a belt-like
conductor laminate comprising the steps of:
mating a thin stud projecting from the base of the
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terminal with the belt-like conductor laminate;

crushing a portion projecting from the belt-like
conductor laminate of the stud to caulk the terminal to the
belt-like conductor laminate;

folding down one side of the belt-like conductor laminate
with the stud as a boundary between it and the other side and
placing it upon the crushed portion of the stud; and

giving ultrasonic vibration to the outside of at least
one of the base of the terminal and the belt-like conductor
laminate to join the mating portions of the crushed portion of
the stud and the belt-like conductor laminate.

5. The method for connecting a terminal to a belt-like
conductor laminate according to claim 3, wherein ultrasonic
vibration is given to the outside of the belt-like conductor

laminate.

6. The method for connecting a terminal to a belt-like
conductor laminate according to claim 3, wherein a through hole
for the stud is formed in the belt-like conductor laminate so
that the stud is mated with the belt-like conductor laminate

by the through hole.

7. The method for connecting a terminal to a belt-like
conductor laminate according to claim 3, wherein after joining
with ultrasonic vibration, a pressing member is fitted onto the
portion projecting from the belt-like conductor laminate of the
stud and a portion projecting from the pressing member of the
stud is crushed to caulk the terminal to the belt-~11ike conductor

laminate.




CA 02274436 1999-06-14

FIG. 1
101

MATING TERMINAL 1 WITH BELT-
LIKE CONDUCTOR LAMINATE 2
BY STUD 1b AND THROUGH
HOLE 2a

102
JOINING TERMINAL 1 TO BELT- .
LIKE CONDUCTOR LAMINATE 2 -- £ '
| A AV AMIONNY
WITH ULTRASONIC VIBRATION 1 J/I'IA 1a

\/

103

CRUSHING A PORTION PROJ-
ECTING FROM BELT—LIKE
CONDUCTOR LAMINATE 2 OF

STUD 1b TO CAULK TERMINAL
1 TO BELT—LIKE CONDUCTOR
LAMINATE 2

4
: N 2a, .
_I b & ‘]

any A G

R Tt T T T e e ——— R ) NP



CA 02274436 1999-06-14

FIG. 2
201

MATING TERMINAL 1 WITH BELT-
LIKE CONDUCTOR LAMINATE 2

BY STUD 1b AND THROUGH
HOLE 2a

202 r"""—“_"'_"

N | s B Vg
JOINING TERMINAL 1 TO BELT— 5 '-i
LIKE CONDUCTOR LAMINATE2| | ==X / 7
WITH ULTRASONIC VIBRATION NN |7 NN\
mw////w
l NN\
1
203 ‘

FITTING PRESSING MEMBER 10
ONTO A PORTION PROJECTING

FROM BELT—LIKE CONDUCTOR
LAMINATE 2.0F STUD 1b AND
CRUSHING A PORTION PROJ-

ECTING FROM PRESSING MEM-

| BER 10 OF STUD 1b TO CAULK
TERMINAL 1 TO BELT-LIKE CON-
DUCTOR LAMINATE 2

A
I—— 8 \
! za ‘
T 5 'l"‘lr’.',;l.
AN

X
1 KRN

9




CA 02274436 1999-06-14

2a .\ ’.‘\\“'

X A 1a

NN

&
1b

FIG. 5 PRIOR ART

2a T 8 10 2
;\i'j’éﬁ‘\\\\v

VIJV/@VI/ :
AA
1a

1c




101

MATING TERMINAL 1 WITH BELT-

LIKE CONDUCTOR LAMINATE 2
BY STUD 1b AND THROUGH ]
HOLE Z2a

102

JOINING TERMINAL 1 TO BELT-
LIKE CONDUCTOR LAMINATE 2

WITH ULTRASONIC VIBRATION

103

|CRUSHING A PORTION PROJ-
ECTING FROM BELT—LIKE

CONDUCTOR LAMINATE 2 OF

STUD 1b TO CAULK TERMINAL
1 TO BELT—LIKE CONDUCTOR
LAMINATE 2

|

_-- I e D SR ——

7

L
X 4[’7 é
ANNW

- S AT AR e

NN,
iy




	Page 1 - abstract
	Page 2 - abstract
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - description
	Page 11 - description
	Page 12 - description
	Page 13 - description
	Page 14 - description
	Page 15 - description
	Page 16 - description
	Page 17 - claims
	Page 18 - claims
	Page 19 - drawings
	Page 20 - drawings
	Page 21 - drawings
	Page 22 - abstract drawing

