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(57) ABSTRACT

A connection member (36) for electrically connecting lead
terminals (12A, 12B) of electricity storage elements (11)
adjacent in a lamination direction out of an electricity
storage element group (10) formed by laminating a plurality
of electricity storage elements (11) each including a posi-
tive-electrode and a negative-clectrode lead terminals (12A
12B) projecting in an outward direction from one side edge
is provided with a detection terminal portion (50) for detect-
ing a state of the electricity storage element (11). Thus, the
connection of the lead terminals (12A, 12B) and the con-
nection of the detection terminal portion (50) are completed
by connecting the connection member (36) between the lead
terminals (12A, 12B) and an electricity storage module with
a simplified connecting operation of the detection terminal
portion (50) can be provided.
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CONNECTION MEMBER AND
ELECTRICITY STORAGE MODULE

BACKGROUND
[0001] 1. Field of the Invention
[0002] The present invention relates to a connection mem-

ber and an electricity storage module.

[0003] 2. Description of the Related Art

[0004] In a battery module for electric vehicle or hybrid
vehicle, a plurality of unit cells each having positive and
negative electrode terminals are arranged side by side. In
such a battery module, the plurality of unit cells are con-
nected in series and/or parallel by connecting the electrode
terminals of adjacent unit cells by busbars.

[0005] Here, in the case of connecting the plurality of unit
cells in series and/or parallel, there is a problem of causing
the degradation of the cells if cell characteristics such as a
cell voltage and a cell temperature are non-uniform among
the unit cells.

[0006] Accordingly, detection terminals for detecting the
voltages, the temperatures and the like of the unit cells are
connected in a battery module for vehicle (see, for example,
Japanese Unexamined Patent Publication No. 2013-54996).
[0007] In the battery module described in the above Japa-
nese Unexamined Patent Publication No. 2013-54996, the
detection terminals are placed on busbars after the busbars
for connecting the electrode terminals of the unit cells are
arranged between the electrode terminals, and are connected
to the busbars and the electrode terminals by a method such
as bolting.

[0008] Since the number of connection of the detection
terminals increases as the number of the unit cells consti-
tuting the battery module increases, there has been a prob-
lem that a connecting operation becomes cumbersome.
[0009] The present invention was developed to solve the
above problem and aims to provide an electricity storage
module with a simplified connecting operation of a detection
terminal.

SUMMARY

[0010] The present invention is directed to a connection
member for electrically connecting lead terminals of elec-
tricity storage elements adjacent in a lamination direction
out of an electricity storage element group formed by
laminating a plurality of electricity storage elements each
including a positive-electrode and a negative-clectrode lead
terminals projecting in an outward direction from one side
edge, the connection member including a detection terminal
portion for detecting a state of the electricity storage ele-
ment.

[0011] Further, the present invention is directed to an
electricity storage module with an electricity storage ele-
ment group formed by laminating a plurality of electricity
storage elements each including a positive-electrode and a
negative-electrode lead terminals projecting in an outward
direction from one side edge, a connection member for
electrically connecting the lead terminals of the electricity
storage elements adjacent in a lamination direction, and a
detection terminal portion provided on the connection mem-
ber for detecting a state of the electricity storage element.
[0012] In the present invention, since the connection
member for electrically connecting the lead terminals of the
electricity storage elements adjacent in the lamination direc-
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tion is provided with the detection terminal portion for
detecting the state of the electricity storage element, the
connection of the lead terminals and the connection of the
detection terminal portion are completed by connecting the
connection member between the lead terminals. As a result,
according to the present invention, it is possible to provide
an electricity storage module with a simplified connecting
operation of a detection terminal.

[0013] The present invention can also be configured as
follows.
[0014] The connection member may include a terminal

connecting portion for electrically connecting the lead ter-
minals, and the detection terminal portion separate from the
terminal connecting portion is mounted on the connection
member.

[0015] According to this configuration, the terminal con-
necting portion and the detection terminal portion can be
made of different materials.

[0016] The connection member may include two terminal
connecting portions to be respectively electrically connected
to the lead terminals of the electricity storage elements
adjacent in the lamination direction, wherein the two termi-
nal connecting portions are arranged at a distance.

[0017] According to this configuration, when one terminal
connecting portion and the lead terminal are joined, for
example, by welding, there is no influence of heat generated
by welding on the other terminal connecting portion and no
alloy phase is formed even if the two terminal connecting
portions are made of different metals.

[0018] The connection member may be such that a part to
be held in contact with the lead terminal is made of the same
metal material as the lead terminal.

[0019] According to this configuration, various welding
methods can be adopted as a method for connecting the lead
terminal and the connection member and, in addition, elec-
trical connection reliability can be enhanced by suppressing
the occurrence of electrolytic corrosion in a connecting part
of the lead terminal and the connection member.

[0020] The electricity storage module may include a hold-
ing member mounted on one side edge of the electricity
storage element for holding the connection member, and the
holding member may be provided with a terminal accom-
modating portion for accommodating the detection terminal
portion.

[0021] According to this configuration, the detection ter-
minal portion is insulation-protected by the terminal accom-
modating portion of the holding member and it is sufficient
to fit a mating terminal for connection to an external device
into the detection terminal portion accommodated in the
terminal accommodating portion. Thus, a connecting opera-
tion of the detection terminal portion and the external device
can also be simplified.

[0022] According to the present invention, it is possible to
provide an electricity storage module with a simplified
connecting operation of a detection terminal.

BRIEF DESCRIPTION OF THE DRAWINGS

[0023] FIG. 1 is a perspective view of an electricity
storage module of one embodiment.

[0024] FIG. 2 is a perspective view of the electricity
storage module with a connector housing removed.

[0025] FIG. 3 is a perspective view of the electricity
storage module with a holding member cover removed.
[0026] FIG. 4 is a perspective view of a laminated body.
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[0027] FIG.5 is a partial perspective view of the laminated
body.

[0028] FIG. 6 is a partial section of the laminated body.
[0029] FIG. 7 is a perspective view of an electricity

storage element group.

[0030] FIG. 8 is a perspective view of an electricity
storage element.

[0031] FIG. 9 is a perspective view of a holding member
with an external connection member in a lowermost stage.
[0032] FIG. 10 is a plan view of the holding member in the
lowermost stage.

[0033] FIG. 11 is a perspective view of the external
connection member (lowermost stage).

[0034] FIG. 12 is a perspective view showing a state
where a connection member is arranged between the elec-
tricity storage eclements.

[0035] FIG. 13 is a plan view showing the state where the
connection member is arranged between the electricity stor-
age elements.

[0036] FIG. 14 is a perspective view of a holding member
with a connection member in a second lowest stage.
[0037] FIG. 15 is a plan view of a holding member in a
middle stage (second or third lowest stage).

[0038] FIG. 16 is a perspective view of a connection
member in the second lowest stage.

[0039] FIG. 17 is a plan view of the connection member
in the second lowest stage.

[0040] FIG. 18 is a perspective view showing a state
where a detection terminal portion is mounted on a terminal
connecting portion on the connection member in the second
lowest stage.

[0041] FIG. 19 is a perspective view of the terminal
connecting portion of the connection member in the second
lowest stage.

[0042] FIG. 20 is a plan view of the terminal connecting
portion of the connection member in the second lowest
stage.

[0043] FIG. 21 is a perspective view of a holding member
with a connection member in the third lowest stage.
[0044] FIG. 22 is a perspective view of the connection
member in the third lowest stage.

[0045] FIG. 23 is a plan view of the connection member
in the third lowest stage.

[0046] FIG. 24 is a perspective view showing a state
where a detection terminal portion is mounted on a terminal
connecting portion on the connection member in the third
lowest stage.

[0047] FIG. 25 is a perspective view of the terminal
connecting portion of the connection member in the second
lowest stage.

[0048] FIG. 26 is a plan view of the terminal connecting
portion in the second lowest stage.

[0049] FIG. 27 is a partial perspective view of a holding
member with an external connection member in an upper-
most stage.

[0050] FIG. 28 is a perspective view of the holding
member in the uppermost stage.

[0051] FIG. 29 is a perspective view of the external
connection member (uppermost stage).

[0052] FIG. 30 is a perspective view showing an electric-
ity storage unit formed by mounting the external connection
member and the electricity storage element on the holding
member in the lowermost stage.
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[0053] FIG. 31 is a perspective view showing a state
where the holding member with the connection member in
the second lowest stage is laminated on the electricity
storage unit in the lowermost stage.

[0054] FIG. 32 is a perspective view showing a state
where two stages of electricity storage units are laminated
by mounting the electricity storage element on the holding
member in the second lowest stage.

[0055] FIG. 33 is a perspective view showing a state
where the holding member with the connection member in
the third lowest stage is laminated on the electricity storage
unit in the second lowest stage.

[0056] FIG. 34 is a perspective view showing a state
where three stages of electricity storage elements are lami-
nated by mounting the electricity storage element on the
holding member in the third lowest stage.

[0057] FIG. 35 is a perspective view showing a state
where the holding member with the external connection
member in the uppermost stage is laminated on the elec-
tricity storage unit in the third lowest stage.

DETAILED DESCRIPTION

[0058] An electricity storage module M1 with connection
members 36 of one embodiment according to the present
invention is described with reference to FIGS. 1 to 35. In the
following description, a left lower side and a right upper side
in FIG. 1 are referred to as a front side and a rear side, and
an upper side and a lower side of FIG. 6 are referred to as
an upper side and a lower side. For a plurality of same
members, one member is denoted by a reference sign and the
other members are not denoted by the reference sign in some
cases. The electricity storage module M1 of this embodi-
ment is used, for example, for an integrated starter generator

(ISG).
[0059] (Electricity Storage Module M1)
[0060] The electricity storage module M1 has a rectangu-

lar parallelepiped shape and includes an electricity storage
element group 10 formed by laminating a plurality of
electricity storage elements 11, connection members 36 for
connecting lead terminals 12A, 12B of the electricity storage
elements 11 adjacent in a lamination direction and holding
members 20 for holding the connection members 36. Fur-
ther, the electricity storage module M1 includes a case 15 for
accommodating the electricity storage element group 10, the
connection members 36 and the holding members 20.
[0061] (Case 15)

[0062] The case 15 includes a case main body 16 config-
ured to accommodate the electricity storage element group
10 and having an open front side, a holding member cover
17 for covering the holding members 20 arranged at an outer
side of an opening of the case main body 16 and a housing
18 mounted on the holding member cover 17.

[0063] The holding member cover 17 covers parts except
external connection terminals 35C and fixing portions 24
and terminal accommodating portions 23 formed on the
holding members 20.

[0064] As shown in FIG. 2, an insertion portion 17A
through which the terminal accommodating portions 23
provided on the holding members 20 are insertable is
provided in a center of the holding member cover 17. As
shown in FIG. 1, the housing 18 for accommodating the
terminal accommodating portions 23 inside is mounted on
the insertion portion 17A provided on the holding member
cover 17.
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[0065] The terminal accommodating portions 23, the
housing 18 and detection terminal portions 50 to be accom-
modated into the terminal accommodating portions 23 con-
stitute a connector 19. As shown in FIG. 1, the housing 18
is provided with terminal insertion openings 18A through
which terminals for connection to a device such as a battery
control unit (not shown, hereinafter referred to as “mating
terminals™) are insertable.

[0066] (Electricity Storage Element Group 10)

[0067] As shown in FIGS. 4 to 7, the electricity storage
element group 10 is formed by laminating a plurality of
electricity storage elements 11 (four electricity storage ele-
ments 11 in this embodiment). In this embodiment, the
electricity storage element group 10 is formed such that the
electricity storage elements 11 adjacent in the lamination
direction are laminated to arrange the lead terminals 12A,
12B having different polarities at overlapping positions and
are connected in series.

[0068] (Electricity Storage Element 11)

[0069] As shown in FIG. 8, each electricity storage ele-
ment 11 includes a positive-electrode and a negative elec-
trode lead terminals 12A, 12B on one side edge. Specifically,
each electricity storage element 11 includes an unillustrated
electricity storage part, a container 13 made of a laminate
film, enclosing the electricity storage part and having
welded side edges, and the lead terminals 12A, 12B con-
nected to the electricity storage part and drawn out in an
outward direction from one welded side edge of the laminate
film.

[0070] In this embodiment, the positive-electrode lead
terminal 12A is made of aluminum or aluminum alloy and
the negative-electrode lead terminal 12B is made of copper
or copper alloy.

[0071] The lead terminals 12A, 12B, having different
polarities, of the electricity storage elements 11 adjacent in
the lamination direction are connected via the connection
member 36. Note that the positive-electrode lead terminal
12A of the electricity storage element 11 in an uppermost
stage and a negative-electrode lead terminal 12B of the
electricity storage element 11 in a lowermost stage are
respectively connected to external connection members 31
to be connected to an external device (not shown). The lead
terminals 12A, 12B electrically connected to the adjacent
electricity storage elements 11 are respectively connected to
the connection member 36 by welding.

[0072] One side edge of the electricity storage element 11
is mounted on the holding member 20. Specifically, two
circular mounting holes 13 A are formed on one side edge of
the electricity storage element 11 formed with the lead
terminals 12A, 12B as shown in FIG. 8, and the electricity
storage element 11 is mounted on the holding member 20 by
fitting mounting protrusions 26 provided on the holding
member 20 into these mounting holes 13 A. Further, the lead
terminals 12A, 12B are formed with holding holes 13B for
receiving holding projections 22 of the holding member 20.
[0073] (Holding Member 20)

[0074] The holding member 20 is provided with a con-
nection member holding portion 21 for holding at least one
of the connection member 36 and the external connection
member 31. The holding protrusions 22 to be fitted into two
holding holds 39A provided on the connection member 36 or
two holding holes 33A provided on the connection member
36 are formed to project on the connection member holding
portion 21 as shown in FIGS. 9, 14 and 21. The holding
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protrusions 22 are also fitted into the holding holes 13B of
the lead terminal 12A, 12B placed on the external connec-
tion member 31 or the connection member 36.

[0075] The terminal accommodating portion 23 for
accommodating the detection terminal portion 50 mounted
on the connection member 36 (36A, 36B) or the detection
terminal portion 50 mounted on the external connection
member 31 (31A) is formed substantially in a central part of
each holding member 20. The terminal accommodating
portion 23 includes an opening 23A on a front side, and the
mating terminal inserted through the terminal insertion
opening 18A of the housing 18 is inserted into the terminal
accommodating portion 23 through the opening 23A of the
terminal accommodating portion 23.

[0076] The fixing portions 24 each formed with a circular
through hole 25 are provided on opposite end parts of the
holding member 20 in a longitudinal direction. The through
holes 25 of the holding members 20 form holes when four
holding members 20 are laminated, and fixing members (not
shown) are inserted into these holes. Further, the mounting
protrusions 26 for mounting the electricity storage element
11 are provided to project upward on the opposite end parts
of the holding member 20 in the longitudinal direction. The
mounting protrusions 26 formed on the holding member 20
are fitted into the mounting holes 13A provided on the
electricity storage element 11, whereby the electricity stor-
age element 11 is fixed.

[0077] In this embodiment, three types of the holding
members 20 different in shape are used. Specifically, a first
holding member 20A arranged in the lowermost stage,
second holding members 20B arranged in second and third
lowest stages and a third holding member 20C arranged in
the uppermost stage are used.

[0078] (First Holding Member 20A)

[0079] As shown in FIGS. 9, 10 and 30, the first holding
member 20A is provided with the connection member
holding portion 21 for holding the external connection
member 31A on a shown left side. As shown in FIG. 9, the
first holding member 20A is provided with a rectangular
terminal holding portion 27 in which the external connection
terminal 35C provided on the external connection member
31A is to be arranged.

[0080] The external connection member 31A to be
mounted on the first holding member 20A functions as a
negative electrode of the electricity storage module M1. The
external connection member 31A functioning as a negative
electrode is made of the same material (copper or copper
alloy) as the negative-electrode lead terminal 12B. The
external connection member 31A is formed by joining an
L-shaped first metal member 32A and a second metal
member 32B formed to be stepped as shown in FIG. 11.
[0081] As shown in FIG. 9, the detection terminal portion
50 for detecting a state of the electricity storage module in
the lowermost stage is mounted in terminal connection holes
33B of the first metal member 32A of the external connec-
tion member 31A. The (separate) detection terminal portion
50 (50C) mounted on the external connection member 31A
is configured similarly to the detection terminal portion 50B
mounted on the second connection member 36B. The detec-
tion terminal portion 50C is described in detail later.
[0082] The first and second metal members 32A, 32B
constituting the external connection member 31A are both
made of copper or copper alloy. As shown in FIG. 11, the
first metal member 32A includes a held portion 33 in the
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form of a flat plate, held on the holding member 20 and
connected to the negative-electrode lead terminal 12B of the
electricity storage element 11, and a wall portion 33C
connected to the held portion 33 and erected substantially
perpendicularly to the held portion 33. The second metal
member 32B includes a joint portion 35A to be joined to the
wall portion 33C and a terminal portion 35B formed with the
external connection terminal 35C in the form of a bolt. The
external connection terminal 35C is a terminal to be elec-
trically connected to the external device.

[0083] The two holding holes 33 A for receiving the hold-
ing protrusions 22 of the first holding member 20A and the
terminal connection holes 33B into which the detection
terminal portion 50 is to be mounted are provided to
penetrate through the held portion 33 of the external con-
nection member 31A.

[0084] (Second Holding Member 20B)

[0085] As shown in FIGS. 14, 15 and 21, each second
holding member 20B is provided with two connection
member holding portions 21 for holding the connection
member 36. On the second holding member 20B arranged in
the second lowest stage, the connection member 36 (36A) is
held on the connection member holding portion 21 on a
shown right side as shown in FIGS. 14 and 31. Further, on
the second holding member 20B arranged in the third lowest
stage, the connection member 36 (36B) is held on the
connection member holding portion 21 on a shown left side
as shown in FIGS. 21 and 33. The connection member
holding portion 21 is formed with holding protrusions 22.

[0086] (Connection Member 36)

[0087] Here, the connection member 36 to be held on the
second holding member 20B arranged in the second lowest
stage is referred to as a first connection member 36A (FIGS.
16 and 17) and the connection member 36 to be held on the
second holding member 20B arranged in the third lowest
stage is referred to as a second connection member 36B
(FIGS. 22 and 23). Each connection member 36A, 368 (first
and second connection members 36A, 36B) includes
U-shaped terminal connecting portions 38A, 38B to be
connected to the lead terminals 12A, 12B of the electricity
storage element 11 on a front side and a held portion 39 in
the form of a flat plate to be held on the second holding
member 20B on a rear side.

[0088] Further, each connection member 36A, 36B is
formed by joining two metal members (first metal member
37A, second metal member 37B). The first metal member
37A arranged below out of the two metal members 37A, 37B
is in the form of a flat plate. The first metal member 37A
includes the held portion 38 formed with two holding holes
39A and two terminal connection holes 39B and the terminal
connecting portion 38A to which the lead terminal 12A of
the electricity storage element 11 to be arranged below is to
be connected.

[0089] The second metal member 37B arranged above
includes the held portion 39 formed with two holding holes
39A and two terminal connection holes 39B, an erected wall
39C connected to the held portion 39 and erected substan-
tially perpendicularly to the held portion 39, and the terminal
connecting portion 38B which is bent substantially perpen-
dicularly to the erected wall 39C and to which the lead
terminal 12B of the electricity storage element 11 to be
arranged above is to be connected.

[0090] On each connection member 36A, 36B, two ter-
minal connecting portions 38A, 38B respectively connected
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to the lead terminals 12A, 12B adjacent in the lamination
direction are separated by a height X (see FIG. 6) of the
erected wall 39. Thus, in laser-welding the terminal con-
necting portion 38A and the lead terminal 12A, there is no
influence of laser heat on the terminal connecting portion
38B and no alloy phase of the terminal connecting portions
38A, 38B is formed. Similarly, in laser-welding the terminal
connecting portion 38B and the lead terminal 12B, there is
no influence of laser heat on the terminal connecting portion
38A and no alloy phase of the terminal connecting portions
38A, 38B is formed.

[0091] In this embodiment, the first metal member 37A
constituting each connection member 36A, 368 is made of
the same material (aluminum or aluminum alloy) as the
positive-electrode lead terminal 12A and the second metal
member 37B is made of the same material (copper or copper
alloy) as the negative-electrode lead terminal 12B. Thus, out
of the two terminal connecting portions 38A, 38B of each
connection member 36A, 36B, the lower terminal connect-
ing portion 38A is made of aluminum or aluminum alloy and
the upper terminal connecting portion 38B is made of copper
or copper alloy.

[0092] The held portion 39 of the first metal member 37A
and that of the second metal member 37B overlap in the
entire area and the two holding holes 39A and the two
terminal connection holes 39B also respectively overlap
each other (see FIGS. 18 to 20 and FIGS. 24 to 26).
[0093] As shown in FIGS. 18 and 24, the detection ter-
minal portion 50 separate from other members (e.g. terminal
connecting portions 38A, 38B) is mounted into the terminal
connection holes 39B formed by overlapping the held por-
tion 39 of the first metal member 37A and that of the second
metal member 37B. The detection terminal portion 50 has a
function of detecting a state (e.g. voltage or temperature) of
the electricity storage element 11.

[0094] As shown in FIGS. 18 and 24, the detection ter-
minal portion 50 includes a pair of mounting pieces 51 to be
inserted and mounted into the terminal connection holes 39B
and a connecting portion 52 to be accommodated into the
terminal accommodating portion 23 and electrically con-
nected to the mating terminal. The detection terminal portion
50A mounted on the first connection member 36A and the
detection terminal portion 50B mounted on the second
connection member 36B differ in the position of the con-
necting portion 52. Note that the detection terminal portion
50C mounted on the external connection member 31A has
the same shape as the detection terminal portion 50B
mounted on the second connection member 36B.

[0095] The detection terminal portion 50 (detection ter-
minal portion 50A, 50B, 50C) is obtained by pressing and
bending a plate material (e.g. plate material made of copper
or copper alloy) made of the same material as the mating
terminal into a predetermined shape.

[0096] The detection terminal portion 50 is arranged at a
position not in contact with the positive and negative lead
terminals 12A, 12B of the electricity storage element 11
between the respective lead terminals 12A, 12B as shown in
FIGS. 12 and 13. Note that the holding member 20 is not
shown in FIGS. 12 and 13 to make the position of the
detection terminal portion 50 easily understandable.

[0097] (Third Holding Member 20C)

[0098] As shown in FIGS. 27, 28 and 35, the third holding
member 20C is provided with the connection member
holding portion 21 for holding the external connection
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member 31B on a shown left side and the connection
member holding portion 21 for holding the first connection
member 36A on a shown right side, the connection member
holding portions 21 being connected via a step. The third
holding member 20C is provided with a rectangular terminal
holding portion 27 in which the external connection terminal
35C provided on the external connection member 31B is to
be arranged.

[0099] The external connection member 31B mounted on
the third holding member 20C functions as a positive
electrode of the electricity storage module M1. The external
connection member 31B functioning as a positive electrode
is made of the same material (aluminum or aluminum alloy)
as the positive-electrode lead terminal 12A. The external
connection member 31B is formed by joining an L-shaped
first metal member 32C and a second metal member 32D
formed to be stepped. The first and second metal members
32C, 32D constituting the external connection member 31B
are both made of aluminum or aluminum alloy.

[0100] As shown in FIG. 29, the first metal member 32C
includes a held portion 33 in the form of a flat plate,
connected to the positive-electrode lead terminal 12A of the
electricity storage element 11 and held on the third holding
member 20C, and a wall portion 33C connected to the held
portion 33 and hanging down substantially perpendicularly
to the held portion 33. The second metal member 32D
includes a joint portion 35A to be joined to the wall portion
33C and a terminal portion 35B formed with the external
connection terminal 35C in the form of a bolt. The external
connection terminal 35C is a terminal to be electrically
connected to the external device.

[0101] Two holding holes 33A for receiving the holding
protrusions 22 of the third holding member 20C are pro-
vided to penetrate through the held portion 33 of the external
connection member 31B. Note that the first connection
member 36A held on the third holding member 20C has the
same configuration as the first connection member 36 A held
on the second holding member 20B.

[0102] (Assembling Method of Electricity Storage Mod-
ule M1)
[0103] Metal materials are pressed to fabricate the first

metal members 32A, 32C, the second metal members 32B,
32D and the first and second metal members 37A, 37B, these
are joined to fabricate each external connection member
31A, 31B, the first connection members 36 A and the second
connection member 36B.

[0104] Separately from the external connection members
31 and the connection members 36, metal materials are
pressed and bent to fabricate the detection terminal portions
50A, 50B and 50C. When the mounting pieces 51 of the
detection terminal portions S0A, 50B are respectively
inserted and mounted into the terminal connection holes 39B
of the first and second connection members 36A, 36B, the
connection members 36 with the detection terminal portions
50 are obtained. Further, when the mounting pieces 51 of the
detection terminal portion 50C are inserted and mounted
into the terminal connection holes 33B of the external
connection member 31A, the external connection member
31A with the detection terminal portion 50C is obtained.
[0105] Subsequently, the holding protrusions 22 of the
first holding member 20A are fitted into the holding holes
33A of the external connection member 31A with the
detection terminal portion 50C and the terminal portion 35B
of the external connection member 31A is fitted into the

Mar. 9, 2017

terminal holding portion 27 of the first holding member 20A,
whereby the external connection member 31A is mounted on
the first holding member 20A (see FIG. 9). Thereafter, the
mounting protrusions 26 of the first holding member 20A are
fitted into the mounting holes 13A of the electricity storage
element 11 and the holding protrusions 22 of the first holding
member 20A are fitted into the holding holes 13B of the lead
terminal 12B, whereby an electricity storage unit 41 A in the
lowermost stage shown in FIG. 30 is obtained.

[0106] When the holding protrusions 22 of the second
holding member 20B are fitted into the holding holes 33A of
the first connection member 36A, the first connection mem-
ber 36A is mounted on the second holding member 20B
arranged in the second lowest stage and the second holding
member 20B is placed (laminated) on the electricity storage
unit 41 A in the lowermost stage, a state shown in FIG. 31 is
obtained. Subsequently, when the mounting protrusions 26
of the second holding member 20B are fitted into the
mounting holes 13 A of the electricity storage element 11 and
the holding protrusions 22 of the second holding member
20B are fitted into the holding holes 13B of the lead terminal
12B, thereby laminating an electricity storage unit 41B in
the second lowest stage on the electricity storage unit 41A
in the lowermost stage, a laminated body 40A shown in FIG.
32 is obtained.

[0107] When the holding protrusions 22 of the second
holding member 20B are fitted into the holding holes 33A of
the second connection member 36B, the second connection
member 36B is mounted on the second holding member 20B
arranged in the third lowest stage and the second holding
member 20B is placed (laminated) on the electricity storage
unit 41B in the second lowest stage, a state shown in FIG.
33 is obtained. Subsequently, when the mounting protru-
sions 26 of the second holding member 20B are fitted into
the mounting holes 13 A of the electricity storage element 11,
thereby laminating an electricity storage unit 41C in the
third lowest stage on the electricity storage unit 41B in the
second lowest stage, a laminated body 40B shown in FIG. 34
is obtained.

[0108] The holding protrusions 22 of the third holding
member 20C are fitted into the holding holes 33A of the
external connection member 31B and the terminal portion
35B of the external connection member 31B is fitted into the
terminal holding portion 27 of the third holding member
20C, whereby the external connection member 31B is
mounted on the third holding member 20C (see FIG. 27).
Further, when the holding protrusions 22 of the third holding
member 20C are fitted into the holding holes 33 A of the first
connection member 36A and the third holding member 20C
is placed (laminated) on the electricity storage unit 41C in
the third lowest stage, a state as shown in FIG. 35 is
obtained. Subsequently, when the mounting protrusions 26
of'the third holding member 20C are fitted into the mounting
holes 13A of the electricity storage element 11, the holding
protrusions 22 of the third holding member 20C are fitted
into the holding holes 13B of the lead terminal 12B and an
electricity storage unit 41D in the uppermost stage is lami-
nated on the electricity storage unit 41C in the third lowest
stage, a laminated body 40 shown in FIG. 4 is obtained.

[0109] In the laminated body 40, as shown in FIGS. 5 and
6, the first metal member 37A of the first connection member
36A is in contact with the positive-electrode lead terminal
12A of the electricity storage element 11 arranged below and
the second metal member 37B of the first connection mem-
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ber 36A is in contact with the negative-clectrode lead
terminal 12B of the electricity storage element 11 arranged
above. The first metal member 37A of the second connection
member 36B is in contact with the positive-electrode lead
terminal 12A of the electricity storage element 11 arranged
below and the second metal member 37B of the second
connection member 36B is in contact with the negative-
electrode lead terminal 12B of the electricity storage ele-
ment 11 arranged above. The external connection member
31A held on the first holding member 20A is in contact with
the negative-electrode lead terminal 12B and the external
connection member 31B held on the third holding member
20C is in contact with the positive-electrode lead terminal
12A.

[0110] That is, each lead terminal 12A, 12B is in contact
with the connection member 36 or the external connection
member 31 made of the same material. In the laminated
body 40, the four terminal accommodating portions 23 are
arranged in a line in a vertical direction (lamination direc-
tion).

[0111] Subsequently, when the laminated body 40 is
accommodated into the case main body 16, the electricity
storage element group 10 is accommodated into the case
main body 16 and the holding members 20 are partially
exposed to outside as shown in FIG. 3. Subsequently, when
the holding member cover 17 is mounted, the terminal
accommodating portions 23 are arranged to project out-
wardly from the insertion portion 17A formed on the holding
member cover 17 as shown in FIG. 2. Further, when the
housing 18 is mounted to cover the terminal accommodating
portions 23 arranged in a line, the electricity storage module
M1 with the connector 19 shown in FIG. 1 is obtained.
[0112] (Functions and Effects of Embodiment)

[0113] According to this embodiment, the connection
member 36 for connecting the lead terminals 12A, 12B of
the electricity storage elements 11 adjacent in the lamination
direction is provided with the detection terminal portion 50
for detecting the state of the electricity storage element 11.
Thus, the connection of the lead terminals 12A, 12B and the
connection of the detection terminal portion 50 are com-
pleted by connecting the connection member 36 between the
lead terminals 12A, 12B. As a result, according to this
embodiment, it is possible to provide the electricity storage
module M1 with a simplified connecting operation of the
detection terminal portions 50.

[0114] Further, in this embodiment, the connection mem-
ber 36 includes the terminal connecting portions 38A, 38B
for electrically connecting the lead terminals 12A, 12B and
the detection terminal portion 50 separate from the terminal
connecting portions 38A, 38B is mounted on the connection
member 36. Thus, the terminal connecting portions 38A,
38B and the detection terminal portion 50 can be made of
different materials and the detection terminal portion 50 can
be made of the same material as the mating terminal to be
connected to the detection terminal portion 50. As a result,
according to this embodiment, the occurrence of electrolytic
corrosion in a connecting part of the detection terminal
portion 50 and the mating terminal can be prevented.
[0115] In this embodiment, the connection member 36
includes two terminal connecting portions 38A, 38B to be
respectively electrically connected to the lead terminals
12A, 12B of the electricity storage elements 11 adjacent in
the lamination direction and the two terminal connecting
portions 38A, 38B are arranged at a distance. Thus, accord-
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ing to this embodiment, in joining one terminal connecting
portion 38A and the lead terminal 12A by laser welding,
there is no influence of laser heat on the other terminal
connecting portion 38A and no alloy phase is formed even
if the two terminal connecting portions 38A, 38B are made
of different metals.

[0116] Further, since a part (terminal connecting portion
38A, 38B) of the connection member 36 to be held in contact
with the lead terminal 12A, 12B is made of the same
material as the lead terminal 12A, 12B according to this
embodiment, various welding methods can be adopted as a
method for connecting the lead terminal 12A, 12B and the
connection member 36 and, in addition, electrical connec-
tion reliability can be enhanced by suppressing the occur-
rence of electrolytic corrosion in a connecting part of the
lead terminal 12A, 12B and the connection member 36.
[0117] Further, in this embodiment, the electricity storage
module M1 includes the holding members 20 for holding the
connection members 36 and the holding members 20 are
provided with the terminal accommodating portions 23 for
accommodating the detection terminal portions 50. As a
result, according to this embodiment, the detection terminal
portions 50 are insulation-protected by the terminal accom-
modating portions 23 of the holding members 20 and it is
sufficient to insert and fit the mating terminals for connection
to the external device into the detection terminal portions 50
accommodated in the terminal accommodating portions 23.
Thus, a connecting operation of the detection terminal
portions 50 and the external device can also be simplified.
[0118] The present invention is not limited to the above
described and illustrated embodiment. For example, the
following embodiments are also included in the technical
scope of the present invention.

[0119] Although the connection member 36 provided with
the detection terminal portion 50 separate from the terminal
connecting portions 38A, 38B is shown in the above
embodiment, a connection member may be such that a
detection terminal portion is integrally provided with termi-
nal connecting portions.

[0120] Although the connection member 36 in which a
part (terminal connecting portion 38A, 38B) to be held in
contact with the lead terminal 12A, 12B is made of the same
metal material as the lead terminal 12A, 12B is shown in the
above embodiment, a connection member may be such that
a part to be held in contact with a lead terminal is made of
a material different from that of the lead terminal.

[0121] Although the holding member provided with the
terminal accommodating portion for accommodating the
terminal connecting portion is shown in the above embodi-
ment, a holding member may be provided with no terminal
accommodating portion.

[0122] Although a member formed by joining the first
metal member 37A and the second metal member 37B is
shown as the connection member 36 in the above embodi-
ment, the connection member 36 may be composed of one
member.

[0123] Although a member formed by joining the first
metal member 32A (32C) and the second metal member 32B
(32D) is shown as the external connection member 31A
(31B) in the above embodiment, the external connection
member 31A (31B) may be composed of one member.
[0124] Although the two metal members constituting the
external connection member 31 are made of the same
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material in the above embodiment, the two metal members
may be made of different materials.

[0125] Although the electricity storage element group 10
formed by laminating four electricity storage elements 11 is
shown in the above embodiment, the electricity storage
element group 10 has only to be formed by laminating a
plurality of electricity storage elements and may be formed
by laminating two, three, five or more electricity storage
elements.

[0126] Although the holding member 20 formed with the
terminal holding portion 27 for holding the external con-
nection terminal is shown in the above embodiment, no
terminal holding portion may be provided.

LIST OF REFERENCE SIGNS

[0127] 10 ... electricity storage element group
[0128] 11 ... electricity storage element

[0129] 12A. .. positive-clectrode lead terminal
[0130] 12B ... negative-electrode lead terminal
[0131] 18 ... housing

[0132] 18A ... terminal insertion opening

[0133] 19 ... connector

[0134] 20 ... holding member

[0135] 20A. .. first holding member

[0136] 20B ... second holding member

[0137] 20C . .. third holding member

[0138] 21 ... connection member holding portion
[0139] 23 ... terminal accommodating portion
[0140] 23A. .. opening

[0141] 31A ... external connection member
[0142] 31 B ... external connection member
[0143] 33 ... held portion

[0144] 33A, 39A ... holding hole

[0145] 33B, 39B . . . terminal connection hole
[0146] 36 ... connection member

[0147] 36A ... first connection member

[0148] 36B ... second connection member
[0149] 37A. .. first metal member

[0150] 37B ... second metal member

[0151] 38A, 38B ... terminal connecting portion
[0152] 39 ... held portion

[0153] 40 ... laminated body

[0154] 50 ... detection terminal portion

[0155] 50A. .. detection terminal portion of first connec-

tion member

[0156] 50B . . . detection terminal portion of second
connection member

[0157] 50C . . . detection terminal portion of external
connection member

[0158] 51 ... mounting piece

[0159] 52 ... connecting portion

[0160] M1 ... electricity storage module

1. A connection member for electrically connecting lead
terminals of electricity storage elements adjacent in a lami-
nation direction out of an electricity storage element group
formed by laminating a plurality of electricity storage ele-
ments each including a positive-electrode lead terminal and
a negative-electrode lead terminal projecting in an outward
direction from one side edge, comprising:

a detection terminal portion for detecting a state of the

electricity storage element; and

two terminal connecting portions arranged at a distance in

the lamination direction,
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wherein:

one lead terminal of the positive-electrode lead terminal
and the negative electrode lead terminal of either one of
the electricity storage elements adjacent in the lamina-
tion direction is electrically connected to one of the two
terminal connecting portions; and
the other lead terminal of the positive-electrode lead
terminal and the negative electrode lead terminal of the
other of the electricity storage elements adjacent in the
lamination direction is electrically connected to the
other of the two terminal connecting portions.
2. The connection member of claim 1, wherein the detec-
tion terminal portion separate from the terminal connecting
portion is mounted on the connection member.
3. (canceled)
4. The connection member of claim 2, wherein a part to
be held in contact with the lead terminal is made of the same
metal material as the lead terminal.
5. An electricity storage module, comprising:
an electricity storage element group formed by laminating
a plurality of electricity storage elements each includ-
ing a positive-electrode lead terminal and a negative-
electrode lead terminal projecting in an outward direc-
tion from one side edge;
a connection member for electrically connecting the lead
terminals of the electricity storage elements adjacent in
a lamination direction; and

a detection terminal portion provided on the connection
member for detecting a state of the electricity storage
element;

wherein:

the connection member includes two terminal connecting

portions arranged at a distance in the lamination direc-
tion;

one lead terminal of the positive-electrode lead terminal

and the negative electrode lead terminal of either one of
the electricity storage elements adjacent in the lamina-
tion direction is connected electrically to one of the two
terminal connecting portions; and

the other lead terminal of the positive-electrode lead

terminal and the negative electrode lead terminal of the
other of the electricity storage elements adjacent in the
lamination direction is connected electrically to the
other of the two terminal connecting portions.

6. The electricity storage module of claim 5, wherein the
detection terminal portion separate from the terminal con-
necting portion is mounted on the connection member.

7. (canceled)

8. The electricity storage module of claim 6, wherein a
part of the connection member to be held in contact with the
lead terminal is made of the same metal material as the lead
terminal.

9. The electricity storage module of claim 8, further
comprising a holding member mounted on one side edge of
the electricity storage element for holding the connection
member, wherein:

the holding member is provided with a terminal accom-

modating portion for accommodating the detection
terminal portion.

10. The electricity storage module of claim 5, wherein a
part of the connection member to be held in contact with the
lead terminal is made of the same metal material as the lead
terminal.
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11. The electricity storage module of claim 5, further
comprising a holding member mounted on one side edge of
the electricity storage element for holding the connection
member, wherein:

the holding member is provided with a terminal accom-

modating portion for accommodating the detection
terminal portion.

#* #* #* #* #*
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