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(54) ASSEMBLED BATTERY

(57) An assembled battery that can be easily assem-
bled and that has high reliability is provided. An assem-
bled battery 100 includes secondary batteries 1 with a
flat prismatic shape that are stacked in a thickness direc-
tion (X-axis direction), spacer members 2 that are
stacked alternately with the secondary batteries 1, and

side plates 5 that extend in a stacking direction of the
secondary batteries 1 and face side surfaces of the spac-
er members 2 along the stacking direction. The spacer
member 2 includes an engagement part 23 to be en-
gaged with the side plate 5 in a manner that sliding is
possible in the stacking direction (X-axis direction).
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Description

Technical Field

[0001] The present invention relates to an assembled
battery including a plurality of prismatic secondary bat-
teries.

Background Art

[0002] For example, an assembled battery including a
plurality of prismatic secondary batteries is mounted on
a vehicle such as an electric vehicle or a hybrid car. One
known example is an assembled battery in which a plu-
rality of prismatic batteries is stacked and fixed with fixing
components (see PTL 1 below) . In the assembled bat-
tery described in PTL 1, the fixing components consist
of a pair of end plates disposed at opposite end surfaces
of the stacked prismatic batteries, and metal bands
whose ends are connected to the end plates to fix the
stacked prismatic batteries in a compressed state.

Citation List

Patent Literature

[0003] PTL 1: JP 2008-282582 A

Summary of Invention

Technical Problem

[0004] The assembled battery according to PTL 1 is
obtained by a step of compressing a battery block, a step
of connecting the metal bands, and a step of detaching
the assembled battery from a jig (see PTL 1, the para-
graphs [0043] to [0044]). In the assembled battery ac-
cording to PTL 1, spacers are disposed each between
battery cells, the end plates are disposed on opposite
sides of the battery block in which the spacers and the
prismatic batteries are stacked, and the end plates are
pressed, and in this state, opposite ends of the metal
bands is fixed to the end plate. Therefore, the assembling
becomes complicated and the positions of the battery
cells easily vary. This may result in the lower reliability
of the assembled battery.
[0005] The present invention has been made in view
of the above problem, and an object is to provide an as-
sembled battery that can be easily assembled and that
has high reliability.

Solution to Problem

[0006] To achieve the above object, an assembled bat-
tery of the present invention includes: secondary batter-
ies with a flat prismatic shape that are stacked in a thick-
ness direction; spacer members that are stacked alter-
nately with the secondary batteries; and plate-shaped

members that extend in a stacking direction of the sec-
ondary batteries and face side surfaces of the spacer
members along the stacking direction, wherein the spac-
er member includes an engagement part to be engaged
with the plate-shaped member in a manner that sliding
is possible in the stacking direction.

Advantageous Effects of Invention

[0007] According to the invention, an assembled bat-
tery that can be easily assembled and that has high re-
liability can be provided.

Brief Description of Drawings

[0008]

[FIG. 1] FIG. 1 is a perspective view illustrating an
external appearance of an assembled battery ac-
cording to a first embodiment of the present inven-
tion.
[FIG. 2] FIG. 2 is an exploded perspective view of
the assembled battery illustrated in FIG. 1.
[FIG. 3] FIG. 3 is a perspective view illustrating an
external appearance of the secondary battery illus-
trated in FIG. 2.
[FIG. 4] FIG. 4 is a cross-sectional view illustrating
an engaged state between a spacer member and
side plates illustrated in FIG. 2.
[FIG. 5] FIG. 5 is a schematic cross-sectional view
illustrating an engaged state between the spacer
member and the side plate illustrated in FIG. 4.
[FIG. 6] FIG. 6 is a schematic cross-sectional view
illustrating a modification of the spacer member and
the side plate illustrated in FIG. 5.
[FIG. 7] FIG. 7 is a schematic cross-sectional view
of an assembled battery according to a second em-
bodiment of the present invention, which corre-
sponds to FIG. 5.
[FIG. 8] FIG. 8 is a schematic cross-sectional view
of an assembled battery according to a third embod-
iment of the present invention, which corresponds
to FIG. 5.
[FIG. 9] FIG. 9 is a schematic cross-sectional view
illustrating a modification of the spacer member and
the side plate illustrated in FIG. 8.
[FIG. 10] FIG. 10 is a schematic cross-sectional view
illustrating a modification of the spacer member and
the side plate illustrated in FIG. 8.
[FIG. 11] FIG. 11 is a schematic cross-sectional view
illustrating a modification of the spacer member and
the side plate illustrated in FIG. 8.
[FIG. 12] FIG. 12 is a schematic cross-sectional view
illustrating a modification of the spacer member and
the side plate illustrated in FIG. 8.
[FIG. 13] FIG. 13 is a magnified cross-sectional view
illustrating an engaged state between a spacer mem-
ber and a side plate of an assembled battery accord-
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ing to a fourth embodiment of the present invention.
[FIG. 14] FIG. 14 is a magnified cross-sectional view
illustrating an engaged state between the spacer
member and the side plate according to the fourth
embodiment of the present invention.

Description of Embodiments

[0009] Embodiments of an assembled battery accord-
ing to the present invention are hereinafter described in
detail with reference to the drawings.

[First Embodiment]

[0010] FIG. 1 is a perspective view illustrating an ex-
ternal appearance of an assembled battery 100 accord-
ing to a first embodiment of the present invention. FIG.
2 is an exploded perspective view of the assembled bat-
tery 100 illustrated in FIG. 1. The assembled battery 100
according to the present embodiment is an assembled
battery in which secondary batteries 1 each having a flat
prismatic shape and spacer members 2 are alternately
stacked in a thickness direction. In the description made
below, an XYZ rectangular coordinate system may be
employed. In the XYZ rectangular coordinate system, the
X-axis direction represents a thickness direction of the
secondary battery 1, the Y-axis direction represents a
width direction of the secondary battery 1, and the Z-axis
direction represents a height direction of the secondary
battery 1.
[0011] The assembled battery 100 according to the
present embodiment includes the secondary batteries 1,
the spacer members 2, a pair of end spacer members 3,
a pair of end plates 4, and a pair of side plates 5 corre-
sponding to plate-shaped members. As will be described
below in detail, in the assembled battery 100 according
to the present embodiment, the spacer member 2 in-
cludes an engagement part 23 that is engaged with the
side plate 5 corresponding to the plate-shaped member
in a manner that sliding is possible in a stacking direction
of the secondary batteries 1 (in the X-axis direction).
[0012] The secondary battery 1 has an approximately
rectangular-parallelepiped shape that is flat and prismat-
ic. The secondary battery 1 includes a positive electrode
external terminal 11 and a negative electrode external
terminal 12 at one end and the other end in a width di-
rection of an upper surface. The secondary batteries 1
and the spacer members 2 are alternately disposed in
the thickness direction (X-axis direction), and the sec-
ondary batteries 1 are stacked with the spacer member
2 held therebetween. The secondary batteries 1 are
stacked inverted by 180° alternately so that the positive
electrode external terminal 11 of one of two adjacent sec-
ondary batteries 1 and 1 comes next to the negative elec-
trode external terminal 12 of the other secondary battery
1 in the stacking direction of the secondary batteries 1.
The secondary batteries 1 are connected in series
through a bus bar that is not shown.

[0013] FIG. 3 is a perspective view illustrating an ex-
ternal appearance of the secondary battery 1 illustrated
in FIG. 1 and FIG. 2. The secondary battery 1 includes,
for example, a battery container 10 made of aluminum
or aluminum alloy. The battery container 10 includes an
upper surface 10t and a bottom surface 10b, each of
which has an approximately rectangular shape whose
long side coincides with the width direction, wide side
surfaces 10w with a maximum area extending in the width
direction, and narrow side surfaces 10n with a relatively
small area extending in the thickness direction. When
the assembled battery 100 is assembled, the secondary
batteries 1 are stacked so that the wide side surfaces
lOw of the adjacent secondary batteries 1 face each other
through the spacer member 2.
[0014] The battery container 10 includes a battery can
13 with a bottomed prismatic cylindrical shape, and a
battery lid 14 with a rectangular flat-plate shape. The bat-
tery lid 14 is bonded by, for example, laser welding so
that an upper opening of the battery can 13 is sealed.
Although not shown, the battery container 10 includes,
for example, a wound body in which a positive electrode
and a negative electrode with a rectangular band-like
shape are wound with a separator having a rectangular
band-like shape interposed therebetween, a pair of cur-
rent collector plates for connecting each electrode of the
wound body and each of the external terminals 11 and
12, an insulating member that fixes the pair of current
collector plates to the battery lid 14, an insulating sheet
that covers the wound body, and an electrolyte solution.
[0015] At one end and the other end in a longitudinal
direction of the battery lid 14, that is, the width direction
of the secondary battery 1 (Y-axis direction), the positive
electrode external terminal 11 made of, for example, alu-
minum or aluminum alloy and the negative electrode ex-
ternal terminal 12 made of, for example, copper or copper
alloy are provided. The positive electrode external termi-
nal 11 and the negative electrode external terminal 12
are connected respectively to a positive electrode current
collector plate and a negative electrode current collector
plate inside the battery container 10 through the battery
lid 14. Thus, the positive electrode external terminal 11
and the negative electrode external terminal 12 are con-
nected to the positive electrode and the negative elec-
trode included in the wound body, respectively. Between
the external terminals 11 and 12, and the battery lid 14,
a gasket 15 made of resin and having an insulating prop-
erty is disposed. The gasket 15 insulates between the
external terminals 11 and 12, and the battery lid 14, and
seals a penetration hole provided to the battery lid 14.
[0016] The battery lid 14 includes a gas discharge
valve 16 and a liquid pouring hole 17 at an intermediate
part in the longitudinal direction. The gas discharge valve
16 is formed by thinning a part of the battery lid 14, for
example, and when the internal pressure of the battery
container 10 is increased over a set pressure due to some
abnormality, the gas discharge valve 16 is opened to
discharge gas and reduce the internal pressure. The liq-
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uid pouring hole 17 is a penetration hole opened through
the battery lid 14, and is used when the electrolyte solu-
tion is poured into the battery container 10. After the elec-
trolyte solution is poured, a liquid pouring stopper 18 is
bonded by laser welding, for example, and thus the liquid
pouring hole 17 is sealed.
[0017] With such a structure, the secondary battery 1
stores the electric power supplied from the outside
through the positive electrode external terminal 11 and
the negative electrode external terminal 12 into the
wound body inside the battery container 10, or supplies
the electric power stored in the wound body to the outside
through the positive electrode external terminal 11 and
the negative electrode external terminal 12.
[0018] The spacer member 2 is made of resin with an
insulating property, for example. As illustrated in FIG. 2,
the spacer member 2 includes a first part 21 that faces
the wide side surfaces 10w of the secondary batteries 1,
and second parts 22 that extend from the first part 21
and face at least a part of the narrow side surfaces 10n
of the secondary batteries 1. The spacer member 2 in-
cludes a pair of second parts 22 in the width direction of
the secondary battery 1. The first part 21 of the spacer
member 2 connects between the pair of second parts 22.
[0019] The first part 21 of the spacer member 2 extends
in the width direction (Y-axis direction) and the height
direction (Z-axis direction) of the secondary battery 1.
The first part 21 is a thin-plate part that is disposed be-
tween the wide side surfaces 10w of the two secondary
batteries 1 that are adjacent in the stacking direction (X-
axis direction), and is in contact with the wide side sur-
faces 10w of the both. The first part 21 of the spacer
member 2 secures the insulating property by keeping the
distance between the two secondary batteries 1 that are
adjacent in the stacking direction, for example.
[0020] A width dimension of the first part 21 of the spac-
er member 2 can be made approximately equal to a width
dimension W of the secondary battery 1. A height dimen-
sion of the first part 21 of the spacer member 2 can be
made approximately equal to a height dimension H of
the battery container 10 of the secondary battery 1. A
thickness dimension of the first part 21 of the spacer
member 2 is preferably 0.1 mm or more and 3.0 mm or
less from the viewpoint of securing the strength and re-
ducing the size of the assembled battery 100.
[0021] The second part 22 of the spacer member 2 is
a thin-plate part that extends in the thickness direction
(X-axis direction) and the height direction (Z-axis direc-
tion) of the secondary battery 1. The second part 22 is
disposed between the battery container 10 and the side
plate 5, and insulates between the battery container 10
and the side plate 5. In the present embodiment, the sec-
ond part 22 of the spacer member 2 faces the narrow
side surfaces 10n of the two secondary batteries 1 that
are adjacent in the stacking direction (X-axis direction) .
In the present embodiment, the area of the second part
22 of the spacer member 2 that faces the narrow side
surface 10n of one of the two secondary batteries 1 that

are adjacent in the stacking direction and the area thereof
that faces the narrow side surface 10n of the other sec-
ondary battery 1 are approximately equal.
[0022] The second part 22 of the spacer member 2 can
have a thin and long rectangular plate-like shape in
which, for example, the width dimension of the second
part 22 that extends in the thickness direction of the sec-
ondary battery 1 is smaller than the height dimension
thereof that extends in the height direction of the second-
ary battery 1, and the height direction of the secondary
battery 1 is the longitudinal direction of the second part
22. The height dimension of the second part 22 of the
spacer member 2 can be made approximately equal to
the height dimension H of the battery container 10 of the
secondary battery 1. Alternatively, the height dimension
of the second part 22 of the spacer member 2 can be set
larger than the height dimension H of the battery contain-
er 10 and parts that face the bottom surface 10b and the
upper surface 10t of the battery container 10 may be
provided. In this case, with the second parts 22, the bat-
tery container 10 can be held from above and below. The
thickness dimension of the second part 22 of the spacer
member 2 can be set larger than the thickness dimension
of the first part 21.
[0023] The width dimension of the second part 22 of
the spacer member 2 may be any dimension that allows
the second part 22 extending from the first part 21 to face
a part of the narrow side surface 10n of the secondary
battery 1. Specifically, if a corner between the wide side
surface 10w and the narrow side surface 10n of the sec-
ondary battery 1 has an R part with a curved surface
shape, the width dimension of the second part 22 can be
set so that an end in the width direction of the second
part 22 extending from the first part 21 reaches a position
facing the narrow side surface 10n over a border between
the R part and the narrow side surface 10n.
[0024] When the assembled battery 100 is assembled,
the battery containers 10 of the secondary batteries 1
are compressed by the first parts 21 of the spacer mem-
bers 2 to homogenize the dimensions. In order to do this
process, it is preferable that the width dimension of the
second part 22 of the spacer member 2 is set so that the
second parts 22 of the spacer members 2 that are adja-
cent in the stacking direction of the secondary batteries
1 have a gap therebetween. Therefore, the width dimen-
sion of the second part 22 of the spacer member 2 can
be set to less than or equal to the thickness dimension
T of the battery container 10. In a case of employing a
labyrinth structure in which ends of the second parts 22
of the spacer members 2 that are adjacent in the stacking
direction of the secondary batteries 1 are overlapped in
the width direction of the secondary battery 1, the width
dimension of the second part 22 of the spacer member
2 is larger than the thickness dimension T of the battery
container 10. In this case, it is also preferable that the
gap in the stacking direction of the secondary batteries
1 is formed between the second parts 22.
[0025] As illustrated in FIG. 2, the pair of end spacer
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members 3 is disposed at one end and the other end in
the stacking direction of the secondary batteries 1 that
are stacked in the thickness direction with the spacer
member 2 interposed therebetween. The end spacer
members 3 are made of an insulating resin in a manner
similar to the spacer member 2. The end spacer member
3 is disposed between the end plate 4 and the secondary
battery 1 and insulates between the end plate 4 and the
secondary battery 1. The end spacer member 3 includes
a first part 31 that faces approximately the entire wide
surfaces 10w of the secondary batteries 1, and second
parts 32 that extend from opposite ends in the width di-
rection of the first part 31 to the thickness direction of the
secondary battery 1, and each face approximately a half
of the narrow side surface 10n. A surface of the end spac-
er member 3 that faces the end plate 4 is flat, and the
second part 32 of the end spacer member 3 extends in
the stacking direction of the spacer member 2 from the
end plate 4 to the spacer member 2.
[0026] The pair of end plates 4 is a rectangular plate-
shaped member that is made of a metal material such
as stainless steel. The end plate 4 has a planar shape
and a planar dimension that are approximately equal to
those of the wide side surface 10w of the secondary bat-
tery 1. The pair of end plates 4 is disposed further outside
of the pair of end spacer member 3 in the stacking direc-
tion of the secondary batteries 1. The pair of end plates
4 is stacked with the spacer member 2 interposed ther-
ebetween, and holds the secondary batteries 1, in which
the pair of end spacer members 3 is disposed on opposite
ends in the stacking direction, from opposite sides in the
stacking direction. The pair of end plates 4 includes a
plurality of bolt holes 41 on opposite sides in the width
direction of the secondary battery 1.
[0027] The pair of side plates 5 is, for example, a band-
like plate-shaped member that is made of a metal mate-
rial such as stainless steel and that extends in the stack-
ing direction of the secondary batteries 1, and faces side
surfaces of the spacer members 2 in the stacking direc-
tion. The dimension in a short-side direction (Z-axis di-
rection) of the side plate 5 is approximately equal to the
height dimension H of the battery container 10 of the
secondary battery 1. In the present embodiment, the side
plate 5 includes ends 51 and 52 in the short-side direction
that extend in the stacking direction of the spacer mem-
bers 2. The end 51, which is on the battery lid 14 side in
the height direction of the secondary battery 1, is bent
approximately perpendicular to the inside in the width
direction of the secondary battery 1. Opposite ends in
the longitudinal direction (X-axis direction) of the side
plate 5 are provided with penetration holes 5a at positions
corresponding to the bolt holes 41 of the end plate 4.
Through the penetration holes 5a, bolts 6 and 7 are in-
serted.
[0028] FIG. 4 is a cross-sectional view illustrating an
engaged state between the spacer member 2 and the
side plates 5 illustrated in FIG. 2. In FIG. 4, the first part
21 of the spacer member 2 illustrated in FIG. 2 is disposed

to face the wide side surface 10w which is not shown on
a back side of the secondary battery 1, and the second
parts 22 of the spacer member 2 and the side plates 5
are cut along the wide side surface 10w on a front side
of the secondary battery 1.
[0029] The spacer member 2 includes the engagement
part 23 that is engaged with the side plate 5 correspond-
ing to the plate-shaped member in a manner that sliding
is possible in the stacking direction of the secondary bat-
teries 1 (X-axis direction) . In the present embodiment,
the engagement part 23 is a groove-like concave part
that extends in the stacking direction of the spacer mem-
bers 2 with opposite ends open. In the present embodi-
ment, the spacer member 2 includes a pair of engage-
ment parts 23A and 23B as concave parts to be engaged
with the pair of ends 51 and 52 of the side plates 5 cor-
responding to the plate-shaped member, the ends ex-
tending in the stacking direction.
[0030] The spacer member 2 includes the engagement
part 23A formed to have a groove-like shape with the
depth in the width direction of the secondary battery 1 at
one end in the height direction of the second part 22 that
is on the battery lid 14 side of the secondary battery 1.
Thus, the end 51 of the side plate 5 corresponding to the
plate-shaped member that extends in the stacking direc-
tion of the spacer members 2 and is bent to the inside in
the width direction of the secondary battery 1 protrudes
to the depth direction of the engagement part 23A and
is engaged with the engagement part 23A.
[0031] The engagement part 23A includes wall parts
24a and 24b that intersect with the height direction of the
secondary battery 1, and a wall part 25a that intersects
with the width direction of the secondary battery 1. Thus,
in the end 51 of the side plate 5 that is bent to the inside
in the width direction of the secondary battery 1, one sur-
face in the height direction of the secondary battery 1
faces the wall part 24a of the engagement part 23A, the
other surface in the height direction of the secondary bat-
tery 1 faces the wall part 24b of the engagement part
23A, and an end surface in the width direction of the
secondary battery 1 faces the wall part 25a of the en-
gagement part 23A. The width of the engagement part
23A, that is, the gap between the wall part 24a and the
wall part 24b can have the size of approximately the same
degree as the thickness of the end 51 of the side plate 5.
[0032] The spacer member 2 includes the engagement
part 23B formed to have a groove-like shape with the
depth in the height direction of the secondary battery 1
at the other end in the height direction of the second part
22 that is on the bottom surface 10b side of the battery
container 10. Thus, the end 52 of the side plate 5 corre-
sponding to the plate-shaped member that extends in
the stacking direction of the spacer members 2 extends
straight to the height direction of the secondary battery
1 and is engaged with the engagement part 23B.
[0033] The engagement part 23B includes a wall part
24c that intersects with the height direction of the sec-
ondary battery 1, and wall parts 25b and 25c that intersect
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with the width direction of the secondary battery 1. Thus,
in the end 52 of the side plate 5, an end surface in the
height direction of the secondary battery 1 faces the wall
part 24c of the engagement part 23B, one surface in the
width direction of the secondary battery 1 faces the wall
part 25b of the engagement part 23B, and the other sur-
face in the width direction of the secondary battery 1 faces
the wall part 25c of the engagement part 23B. The width
of the engagement part 23B, that is, the gap between the
wall part 25b and the wall part 25c can have the size of
approximately the same degree as the thickness of the
end 52 of the side plate 5.
[0034] As illustrated in FIG. 2, the end spacer member
3 includes engagement parts 33A and 33B which are
similar to the engagement parts 23A and 23B of the spac-
er member 2 described above. That is, the end spacer
member 3 includes the engagement parts 33A and 33B
that are engaged with the side plate 5 corresponding to
the plate-shaped member in a manner that sliding is pos-
sible in the stacking direction of the spacer members 2.
Since the detailed structure of the engagement parts 33A
and 33B of the end spacer member 3 is similar to that of
the engagement parts 23A and 23B of the spacer mem-
ber 2, the description is omitted.
[0035] An operation of the assembled battery 100 ac-
cording to the present embodiment is hereinafter de-
scribed.
[0036] The assembled battery 100 according to the
present embodiment includes the secondary batteries 1
that have a flat prismatic shape and are stacked in the
thickness direction, the spacer members 2 that are
stacked alternately with the secondary batteries 1, and
the side plates 5 that extend in the stacking direction of
the secondary batteries 1 and face the side surfaces of
the spacer members 2 extending in the stacking direc-
tion. The assembled battery 100 according to the present
embodiment can be assembled through the following
procedure, for example.
[0037] First, the ends 51 and 52 extending in the lon-
gitudinal direction of the pair of side plates 5, and the
engagement parts 23 provided to the pair of second parts
22 of the spacer member 2 are engaged with each other.
Here, the spacer member 2 includes the engagement
part 23 that is engaged with the side plate 5 in a manner
that sliding is possible in the stacking direction. There-
fore, each of the ends 51 and 52 of the side plate 5 can
be inserted to an opening end of the engagement part
23 of the spacer member 2 in the stacking direction from
one end in the longitudinal direction, and by sliding the
side plate 5, the ends 51 and 52 can be engaged with
the engagement parts 23. Thus, the spacer members 2
can be stacked while being engaged with the pair of side
plates 5, and the spacer members 2 can be engaged with
the pair of side plates 5 in a manner that sliding is possible
in the stacking direction.
[0038] Next, like the spacer members 2, the end spacer
members 3 are engaged with opposite ends in the lon-
gitudinal direction of the ends 51 and 52 in the short-side

direction of the pair of side plates 5 with which the en-
gagement parts 23 of the spacer members 2 are engaged
in a manner that sliding is possible in the stacking direc-
tion. Specifically, the ends 51 and 52 in the short-side
direction of the side plate 5 are inserted to an opening
end of the engagement part 33 of the end spacer member
3 in the stacking direction from one end in the longitudinal
direction. Then, while the end spacer member 3 is slid in
the longitudinal direction of the side plate 5, the engage-
ment parts 33A and 33B of the end spacer member 3
and the ends 51 and 52 of the side plate 5 are engaged
with each other. This enables the end spacer members
3 to be disposed at opposite ends of the spacer members
2 in the stacking direction.
[0039] Next, the secondary batteries 1 are disposed
between the end spacer member 3 and the spacer mem-
ber 2 and between the spacer members 2, and the pair
of end plates 4 is disposed on opposite sides of the pair
of end spacer members 3 on opposite sides in the stack-
ing direction of the secondary batteries 1 and the spacer
members 2 that are alternately stacked. Note that the
secondary batteries 1 may be disposed at predetermined
intervals in the thickness direction in advance and the
spacer members 2 engaged with the pair of side plates
5 in advance may be disposed collectively between the
secondary batteries 1. At the same time when the spacer
members 2 are collectively disposed, the pair of end
spacer members 3 engaged with the pair of side plates
5 in advance can be collectively disposed at opposite
ends in the stacking direction of the secondary batteries
1 that are stacked alternately with the spacer members 2.
[0040] Therefore, since the spacer member 2 of the
assembled battery 100 according to the present embod-
iment includes the engagement part 23 to be engaged
with the side plate 5 in a manner that sliding is possible
in the stacking direction, the assembling of the assem-
bled battery 100 can be facilitated. Moreover, the varia-
tion in position of the secondary batteries 1 is suppressed
by the spacer member 2 engaged with the side plate 5,
and thus, the assembled battery with high reliability can
be provided.
[0041] In the assembled battery 100 according to the
present embodiment, the engagement part 23 of the
spacer member 2 is a groove-shaped concave part that
extends in the stacking direction with opposite ends
open. Thus, the sliding between the spacer member 2
and the side plate 5 in the stacking direction is not inter-
rupted. In addition, since the engagement part 23 of the
spacer member 2 corresponding to the groove-shaped
concave part is engaged with the side plate 5 correspond-
ing to the plate-shaped member, the movement of the
side plate 5 except in the direction where the groove-
shaped concave part extends and the direction of the
opening can be restricted, the displacement of the spacer
member 2 can be suppressed, and the variation in posi-
tion of the secondary batteries 1 can be suppressed.
[0042] In the assembled battery 100 according to the
present embodiment, the engagement part 23 includes
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the wall parts 24a, 24b, and 24c that intersect with the
height direction of the secondary battery 1. More specif-
ically, the engagement part 23A on the battery lid 14 side
of the secondary battery 1 includes the wall part 24a with
a downward surface that faces the battery lid 14, and the
wall part 24b with an upward surface that faces the down-
ward surface of the wall part 24a. The wall part 24a and
the wall part 24b intersect with the height direction of the
secondary battery 1. The engagement part 23B on the
bottom surface 10b side of the battery container 10 of
the secondary battery 1 includes the wall part 24c with
an upward surface that intersects with the height direction
of the secondary battery 1 and faces the battery lid 14
side of the secondary battery 1.
[0043] Therefore, the upward movement of the side
plate 5 in the height direction of the secondary battery 1
from the bottom surface 10b of the battery container 10
to the battery lid 14 is restricted by the wall part 24a of
the engagement part 23A of the spacer member 2 that
faces one surface of the end 51 on the battery lid 14 side
of the side plate 5 that faces the direction. In addition,
the downward movement of the side plate 5 in the height
direction of the secondary battery 1 from the battery lid
14 to the bottom surface 10b of the battery container 10
is restricted by the wall part 24b of the engagement part
23A and the wall part 24c of the engagement part 23B
of the spacer member 2. This is because the wall part
24b faces one surface of the end 51 of the side plate 5
on the battery lid 14 side, the one surface facing down-
ward in the height direction, and the wall part 24c faces
an end surface of the end 52 of the side plate 5 on the
bottom surface 10b side of the battery container 10, the
end surface facing downward in the height direction.
[0044] In the assembled battery 100 according to the
present embodiment, the engagement part 23 includes
the wall parts 25a, 25b, and 25c that intersect with the
width direction of the secondary battery 1. More specifi-
cally, the engagement part 23A on the battery lid 14 side
of the secondary battery 1 includes the wall part 25a that
intersects with the width direction of the secondary bat-
tery 1 and faces the end 51 of the side plate 5 that is bent
in the width direction of the secondary battery 1. In ad-
dition, the engagement part 23B on the bottom surface
10b side of the battery container 10 of the secondary
battery 1 includes the wall part 25b that faces an external
side surface of the end 52 of the side plate 5 on the bottom
surface 10b side of the battery container 10 and the wall
part 25c that faces an internal side surface of the end 52,
and the wall parts 25b and 25c intersect with the width
direction of the secondary battery 1.
[0045] Therefore, the movement of the side plate 5 to
the inside in the width direction of the secondary battery
1 is restricted by the wall part 25a of the engagement
part 23A that faces the end 51 of the side plate 5 and the
wall part 25c of the engagement part 23B that faces an
inner side surface of the end 52 of the side plate 5. In
addition, the movement of the side plate 5 to the outside
in the width direction of the secondary battery 1 is re-

stricted by the wall part 25b of the engagement part 23B
that faces the external side surface of the end 52 of the
side plate 5.
[0046] The engagement part 23A is formed to have a
groove-like shape with the depth in the width direction of
the secondary battery 1, and the side plate 5 correspond-
ing to the plate-shaped member has the end 51 extending
in the stacking direction. The end 51 protrudes to the
depth direction of the engagement part 23A and is en-
gaged with the engagement part 23A. Thus, the end 51
of the side plate 5 can be inserted from an opening of
the engagement part 23A in the width direction of the
secondary battery 1, and the movement of the side plate
5 excluding one side in the width direction of the second-
ary battery 1 corresponding to the opening direction and
the extending direction of the groove-shaped engage-
ment part 23A can be restricted by the engagement part
23A.
[0047] In addition, the spacer member 2 includes the
pair of engagement parts 23A and 23B corresponding to
the concave parts to be engaged with the pair of ends
51 and 52 that extends in the stacking direction of the
secondary batteries 1 in the side plate 5 corresponding
to the plate-shaped member. Thus, both the ends 51 and
52 in the short-side direction of the side plate 5 can be
held by the pair of engagement parts 23A and 23B cor-
responding to the concave parts, and the displacement
of the side plate 5 can be prevented more effectively.
[0048] As described above, the spacer members 2 and
the end spacer members 3, and the side plates 5 are
slidably engaged with each other and then, the spacer
members 2 and the secondary batteries 1 are alternately
stacked, and after that, the secondary batteries 1 are
pressed and fastened in the stacking direction. Specifi-
cally, the secondary batteries 1 are stacked alternately
with the spacer members 2, and the end spacer members
3 are disposed at opposite ends in the stacking direction
and the pair of end plates 4 is disposed further on the
outside of the end spacer members 3. After that, the com-
pressive force is applied to reduce the distance between
the pair of end plates 4, and the secondary batteries 1
stacked with the spacer members 2 and the end spacer
members 3 interposed therebetween are compressed
until the dimension in the stacking direction becomes a
predetermined dimension.
[0049] Here, the spacer member 2 and the end spacer
member 3 include the engagement parts 23 and 33 to
be engaged with the side plate 5 in a manner that the
sliding is possible in the stacking direction of the second-
ary batteries 1. Therefore, as the thickness of the sec-
ondary batteries 1 becomes smaller by the compression,
the spacer members 2 and the end spacer members 3
slide in the stacking direction of the secondary batteries
1 while the engagement with the side plate 5 is main-
tained. Accordingly, the engagement between the spacer
member 2 and the end spacer member 3, and the side
plate 5 does not interrupt the application of the compres-
sive force to the secondary batteries 1. In addition, the
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displacement of the spacer members 2 and the end spac-
er members 3 can be prevented, the variation in position
of the secondary batteries 1 can be suppressed, and the
assembled battery with high reliability can be provided.
[0050] Next, the bolts 6 and 7 are inserted to the pen-
etration holes 5a of the pair of side plates 5 that faces
the side surfaces of the pair of second parts 22 of the
spacer member 2 in the stacking direction, and the bolts
6 and 7 are screwed into the bolt holes 41 of the pair of
end plates 4. The pair of end plates 4 and the pair of side
plates 5 are fastened and fixed. Thus, in the assembled
battery 100, the secondary batteries 1 with a flat prismatic
shape and the spacer members 2 are alternately stacked
in the thickness direction and the pair of end spacer mem-
bers 3 is disposed at opposite ends in the stacking direc-
tion of the secondary batteries . Furthermore, the pair of
end plates 4 is disposed on opposite sides in the stacking
direction, and the pair of side plates 5 is disposed to face
a pair of side surfaces in the stacking direction of the
spacer members 2, and the secondary batteries 1 with
the compressive force applied are held and fastened by
the pair of end plates 4.
[0051] Thus, the assembled battery 100 illustrated in
FIG. 1 is completed. After that, although not shown, the
secondary batteries 1 are connected in series with each
other by a bus bar, a voltage detection board for meas-
uring the voltage of the secondary batteries 1 is disposed
thereon, and furthermore, the voltage detection board is
covered with a cover. With a structure as above, the as-
sembled battery 100 can store the power supplied from
the outside in the secondary batteries 1, or supply the
power stored in the secondary batteries 1 to the outside.
[0052] As described above, according to the assem-
bled battery 100 of the present embodiment, the assem-
bled battery that can be easily assembled and that has
high reliability can be provided. The structure of the as-
sembled battery according to the present invention is not
limited to the structure of the assembled battery 100 de-
scribed in the present embodiment.
[0053] FIG. 5 is a schematic cross-sectional view illus-
trating an engaged state between the spacer member 2
and the side plate 5 of the assembled battery 100 ac-
cording to the present embodiment. For example, in the
structure described in the preset embodiment, as illus-
trated in FIG. 5, the end 51 of the side plate 5 that extends
in the stacking direction of the secondary batteries 1 and
protrudes to the width direction of the secondary battery
1 is engaged with the engagement part 23A with a
groove-like shape of the spacer member 2. However, a
structure other than this structure can be employed.
[0054] FIG. 6 is a schematic cross-sectional view illus-
trating a modification of the engaged state between the
spacer member 2 and the side plate 5 of the assembled
battery 100 according to the present embodiment illus-
trated in FIG. 5. For example, in the assembled battery
100 described above, the positional relation between the
ends 51 and 52 of the side plate 5 and the engagement
parts 23A and 23B may be opposite with respect to the

height direction of the secondary battery 1 as illustrated
in FIG. 6.
[0055] Although not shown, the engagement part of
the spacer member 2 may be a convex part that extends
in the stacking direction of the secondary batteries 1. In
this case, the side plate 5 corresponding to the plate-
shaped member includes a concave part that is engaged
with the convex part of the spacer member 2 in a manner
that sliding is possible in the stacking direction of the
secondary batteries 1. Thus, the spacer member 2 in-
cludes the engagement part that is engaged with the side
plate 5 in a manner that sliding is possible in the stacking
direction of the secondary batteries 1, which is similar to
the assembled battery 100 according to the present em-
bodiment, and an effect similar to that of the assembled
battery 100 according to the present embodiment can be
obtained.

[Second Embodiment]

[0056] Next, an assembled battery according to a sec-
ond embodiment of the present invention is described
using FIG. 7 with reference to FIG. 1 to FIG. 4. FIG. 7 is
a schematic cross-sectional view illustrating an engaged
state between the spacer member 2 and the side plate
5 in the assembled battery according to the present em-
bodiment, and corresponds to FIG. 5 illustrating the as-
sembled battery 100 according to the first embodiment.
[0057] The assembled battery according to the present
embodiment is different from the assembled battery 100
according to the first embodiment illustrated in FIG. 5 in
the following points of the spacer member 2 and the side
plate 5 illustrated in FIG. 7. The first point is that the en-
gagement part 23 on the battery lid 14 side of the spacer
member 2 in the height direction of the secondary battery
1 is the engagement part 23B corresponding to a groove-
shaped concave part with the depth in the height direction
of the secondary battery 1. The second point is that the
ends 51 and 52 of the side plate 5 in the short-side di-
rection on the battery lid 14 side are not bent in the width
direction of the secondary battery 1, and the side plate
5 is formed to have a flat-plate shape not having a part
that protrudes to the width direction of the secondary bat-
tery 1. The other points of the assembled battery accord-
ing to the present embodiment are the same as those of
the assembled battery 100 according to the first embod-
iment described above; therefore, the description of the
same components is omitted by denoting those compo-
nents with the same reference signs.
[0058] In the assembled battery according to the
present embodiment, like in the assembled battery 100
according to the first embodiment, the spacer member 2
includes the engagement parts 23B and 23B to be en-
gaged with the side plate 5 corresponding to the plate-
shaped member in a manner that sliding is possible in
the stacking direction of the secondary batteries 1. There-
fore, by the assembled battery according to the present
embodiment, the assembled battery that can be easily

13 14 



EP 3 358 643 A1

9

5

10

15

20

25

30

35

40

45

50

55

assembled and that has high reliability, which is similar
to the assembled battery 100 according to the first em-
bodiment, can be provided. Furthermore, since the side
plate 5 does not include the part that protrudes to the
width direction of the secondary battery, the dimension
of the assembled battery in the width direction of the sec-
ondary battery 1 can be minimized and thus, the weight
of the assembled battery can be reduced.

[Third Embodiment]

[0059] Next, an assembled battery according to a third
embodiment of the present invention is described using
FIG. 8 with reference to FIG. 1 to FIG. 4. FIG. 8 is a
schematic cross-sectional view illustrating an engaged
state between the spacer member 2 and the side plate
5 in the assembled battery according to the present em-
bodiment, and corresponds to FIG. 5 illustrating the as-
sembled battery 100 according to the first embodiment.
[0060] The assembled battery according to the present
embodiment is different from the assembled battery 100
according to the first embodiment illustrated in FIG. 5 in
the following points of the spacer member 2 illustrated in
FIG. 8. The first point is that both the ends 51 and 52 of
the side plate 5 in the height direction of the secondary
battery 1 are bent approximately perpendicular to the out-
side in the width direction of the secondary battery 1. The
second point is that engagement parts 23C and 23C,
which are groove-shaped concave parts with the depth
in the height direction of the secondary battery 1 and
have the width that is approximately equal to the length
of the bent part of the ends 51 and 52 of the side plate
5, are formed at both ends of the spacer member 2 in
the height direction of the secondary battery 1. The other
points of the assembled battery according to the present
embodiment are the same as those of the assembled
battery 100 according to the first embodiment described
above; therefore, the description of the same compo-
nents is omitted by denoting those components with the
same reference signs.
[0061] The width of the engagement part 23C in the
width direction of the secondary battery 1 is larger than
the thickness of the side plate 5. In addition, in a manner
similar to the engagement part 23B of the assembled
battery 100 according to the first embodiment illustrated
in FIG. 4, the engagement part 23C includes wall parts
24d that restricts the movement of the side plate 5 in the
height direction of the secondary battery 1, and wall parts
25d and 25e that restrict the movement of the side plate
5 in the width direction of the secondary battery 1.
[0062] One of a pair of wall parts 24d of the pair of
engagement parts 23C faces an upper surface of the end
51 of the side plate 5 that is bent, and the other faces a
lower surface of the end 52 of the side plate 5 that is bent.
One of a pair of wall parts 25d of the pair of engagement
parts 23C faces the end 51 of the side plate 5 that is bent,
and the other faces the end 52 of the side plate 5 that is
bent. Furthermore, a pair of wall parts 25e of the pair of

engagement parts 23C faces the internal side surface of
the side plate 5.
[0063] Thus, the movement of the side plate 5 in the
height direction of the secondary battery 1 is restricted
by the pair of wall parts 24d of the pair of engagement
parts 23C of the spacer member 2, and the movement
of the side plate 5 in the width direction of the secondary
battery 1 is restricted by the pair of wall parts 25d and
the pair of wall parts 25e of the pair of engagement parts
23C of the spacer member 2. In addition, the engagement
part 23C does not include the wall part that intersects
with the stacking direction of the secondary batteries 1,
and is open in the stacking direction of the secondary
batteries 1. Therefore, the engagement part 23C of the
spacer member 2 is engaged with the side plate 5 in a
manner that sliding is possible in the stacking direction
of the secondary batteries 1.
[0064] In the assembled battery according to the
present embodiment, like in the assembled battery 100
according to the first embodiment, the spacer member 2
includes the engagement parts 23C and 23C to be en-
gaged with the side plate 5 corresponding to the plate-
shaped member in a manner that the sliding is possible
in the stacking direction of the secondary batteries 1.
Therefore, by the assembled battery according to the
present embodiment, the assembled battery that can be
easily assembled and that has high reliability, which is
similar to the assembled battery 100 according to the first
embodiment, can be provided. In addition, since both the
ends 51 and 52 in the short-side direction of the side
plate 5 are bent in the width direction of the secondary
battery 1, the geometrical moment of inertia of the side
plate 5 is increased to improve the strength; thus, the
assembled battery with higher reliability can be provided.
[0065] Note that the structure of the assembled battery
according to the present invention is not limited to the
structure in which the spacer member 2 and the side
plate 5 illustrated in FIG. 8 have the engagement parts
23C and the ends 51 and 52 with the same structure in
both the ends in the height direction of the secondary
battery 1. FIG. 9 to FIG. 12 illustrate modifications of the
spacer member 2 and the side plate 5 illustrated in FIG. 8.
[0066] As illustrated in FIG. 9 and FIG. 10, the engage-
ment part 23C of the spacer member 2 of the assembled
battery according to the present embodiment and the en-
gagement part 23B of the spacer member 2 of the as-
sembled battery according to the first or second embod-
iment illustrated in any of FIG. 5 to FIG. 7 may be com-
bined. Further, as illustrated in FIG. 11 and FIG. 12, the
engagement part 23C of the spacer member 2 of the
assembled battery according to the present embodiment
and the engagement part 23A of the spacer member 2
of the assembled battery 100 according to the first em-
bodiment illustrated in FIG. 5 and FIG. 6 may be com-
bined.
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[Fourth Embodiment]

[0067] Next, an assembled battery according to a
fourth embodiment of the present invention is described
using FIG. 13 and FIG. 14 with reference to FIG. 1 to
FIG. 4 and FIG. 8 to FIG. 12. FIG. 13 and FIG. 14 are
cross-sectional views each illustrating an engaged state
between the spacer member 2 and the side plate 5 ac-
cording to the present embodiment, and are magnified
views of the part corresponding to the engagement part
23C of the spacer member 2 illustrated in FIG. 8 to FIG.
12.
[0068] The assembled battery according to the present
embodiment is different from the assembled battery ac-
cording to the third embodiment illustrated in FIG. 8 to
FIG. 12 in that the spacer member 2 illustrated in FIG.
13 and FIG. 14 includes an engagement part 23D with a
projection 26. The other points of the assembled battery
according to the present embodiment are the same as
those of the assembled battery according to the third em-
bodiment; therefore, the description of the same compo-
nents is omitted by denoting those components with the
same reference signs.
[0069] As illustrated in FIG. 13 and FIG. 14, the en-
gagement part 23D of the spacer member 2 of the as-
sembled battery according to the present embodiment
includes the projection 26 to be engaged with each of
the ends 51 and 52 of the side plate 5 corresponding to
the plate-shaped member that extends in the stacking
direction of the secondary batteries 1. The projection 26
is provided at an end of the wall part 24d of the engage-
ment part 23D that extends to the outside in the width
direction of the secondary battery 1 at opposite ends of
the second part 22 of the spacer member 2 in the height
direction of the secondary battery 1. The projection 26
includes an inclined part 26a that is inclined from an end
surface of the wall part 24d to an inside in the width di-
rection of the secondary battery 1 and moreover to a
central side in the height direction of the secondary bat-
tery 1, and a projection 26b that is adjacent to the inclined
part 26a and projects from the wall part 24d to the central
side in the height direction of the secondary battery 1.
[0070] In the assembled battery according to the
present embodiment, the spacer member 2 and the side
plate 5 can be engaged with each other in the width di-
rection of the secondary battery 1. Specifically, as the
ends 51 and 52 of the side plate 5 that are bent from the
outside to the inside in the width direction of the second-
ary battery 1 are brought closer to the engagement part
23D of the spacer member 2, the corner between the
ends 51 and 52 of the side plate 5 and an intermediate
part is brought into contact with the inclined part 26a of
the projection 26 of the engagement part 23D.
[0071] Pushing the side plate 5 further to the inside in
the width direction of the secondary battery 1 in this state
causes the corner of the side plate 5 to move along the
inclined part 26a and thus, the wall part 24d of the en-
gagement part 23D of the spacer member 2 is elastically

deformed and expands in the height direction of the sec-
ondary battery 1. Then, when the corner and the ends
51 and 52 of the side plate 5 go over the projection 26b
of the engagement part 23D, the elastic deformation of
the wall part 24d of the engagement part 23D is restored
and the ends 51 and 52 of the side plate 5 are engaged
with the engagement part 23D.
[0072] In this state, the movement of the side plate 5
in the height direction of the secondary battery 1 is re-
stricted by the wall part 24d of the engagement part 23D
that faces the end surface in the height direction of the
side plate. In addition, the movement of the side plate 5
in the width direction of the secondary battery 1 is re-
stricted by the wall parts 25d that face the ends 51 and
52 of the side plate 5 and the wall parts 25e that face the
internal side surface of the side plate 5. On the other
hand, since the engagement part 23D is open in the
stacking direction of the secondary batteries 1 and does
not include a wall part that intersects with the stacking
direction of the secondary batteries, the side plate 5 is
engaged with the engagement part 23D in a manner that
the sliding is possible in the stacking direction of the sec-
ondary batteries 1.
[0073] In the assembled battery according to the
present embodiment, what is called a snap-fit structure
as described above is employed; thus, it is easy to en-
gage the spacer member 2 and the side plate 5 with each
other. In the assembled battery according to the present
embodiment, like in the assembled battery 100 according
to the first embodiment, the spacer member 2 includes
the engagement parts 23D and 23D that are engaged
with the side plate 5 corresponding to the plate-shaped
member in a manner that the sliding is possible in the
stacking direction of the secondary batteries 1. There-
fore, by the assembled battery according to the present
embodiment, the assembled battery that can be easily
assembled and that has high reliability in a manner similar
to the assembled battery 100 according to the first em-
bodiment can be provided.
[0074] The embodiments of the present invention have
been described so far with reference to the drawings;
however, specific structures are not limited to these em-
bodiments, and a design change and the like within the
scope not departing from the concept of the present in-
vention are included in the present invention. For exam-
ple, the engagement part of the spacer member may be
one of concave parts to be engaged with one of a pair of
ends of the plate-shaped member that extends in the
stacking direction of the secondary batteries.

Reference Signs List

[0075]

1 secondary battery
2 spacer member
5 side plate (plate-shaped member)
100 assembled battery
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23 engagement part (concave part)
23A engagement part (concave part)
23B engagement part (concave part)
23C engagement part (concave part)
23D engagement part (concave part)
24a wall part
24b wall part
24c wall part
24d wall part
25a wall part
25b wall part
25c wall part
25d wall part
25e wall part
26 projection
51 end
52 end

Claims

1. An assembled battery, comprising:

secondary batteries with a flat prismatic shape
that are stacked in a thickness direction;
spacer members that are stacked alternately
with the secondary batteries; and
plate-shaped members that extend in a stacking
direction of the secondary batteries and face
side surfaces of the spacer members along the
stacking direction, wherein the spacer member
includes an engagement part to be engaged with
the plate-shaped member in a manner that slid-
ing is possible in the stacking direction.

2. The assembled battery according to claim 1, wherein
the engagement part is a concave part that extends
in the stacking direction with opposite ends open.

3. The assembled battery according to claim 2, wherein
the engagement part includes a wall part that inter-
sects with a height direction of the secondary battery.

4. The assembled battery according to claim 3, wherein
the engagement part includes a wall part that inter-
sects with a width direction of the secondary battery.

5. The assembled battery according to any one of
claims 2 to 4, wherein:

the engagement part is formed to have a groove-
like shape with a depth in the width direction of
the secondary battery; and
an end of the plate-shaped member, the end
extending in the stacking direction, protrudes to
a depth direction of the engagement part and is
engaged with the engagement part.

6. The assembled battery according to any one of
claims 2 to 4, wherein:

the engagement part is formed to have a groove-
like shape with a depth in the height direction of
the secondary battery; and
an end of the plate-shaped member, the end
extending in the stacking direction, is engaged
with the engagement part.

7. The assembled battery according to any one of
claims 1 to 4, wherein the engagement part is a pair
of concave parts, and the pair of concave parts is
engaged with a pair of ends of the plate-shaped
member, the ends extending in the stacking direc-
tion.

8. The assembled battery according to claim 1, where-
in:

the engagement part is a convex part that ex-
tends in the stacking direction; and
the plate-shaped member includes a concave
part that is engaged with the convex part in a
manner that sliding is possible in the stacking
direction.

9. The assembled battery according to any one of
claims 1 to 4, wherein the engagement part includes
a projection that is engaged with an end of the plate-
shaped member, the end extending in the stacking
direction.
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