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Description

Technical Field

[0001] The present invention relates to a battery case
for containing battery modules of an electric vehicle
which runs by means of a motor using a battery as a
power source.

Background Art

[0002] A battery unit used for an electric vehicle in-
cludes battery modules and a battery case for containing
the battery modules. An example of the battery case in-
cludes a tray member for supporting the battery modules,
and a cover member for covering an upper part of the
tray member.
[0003] In, for example, Jpn. Pat. Appln. KOKAI Publi-
cation No. 8-186390, a tray member and cover member
are disclosed. A joint part between a peripheral edge part
of the tray member and peripheral edge part of the cover
member is fastened by a plurality of bolts and nuts. These
bolts are inserted into bolt inserting holes formed in the
peripheral edge part of the cover member from above
the cover member. Further, these bolts are screwed into
the nuts arranged on the underside of the peripheral edge
part of the tray member.
[0004] In a battery unit requiring a high degree of wa-
terproof property such as a lithium ion battery, the joint
part between the peripheral edge part of the tray member
and the peripheral edge part of the cover member is pro-
vided with a waterproof seal member. Water is prevented
from entering inside from the joint part by the seal mem-
ber. The seal member is, for example, a resin-based seal
member having fluidity, and hardens after being applied
to the joint part.
[0005] In the case where the nuts are embedded in the
tray member, when the liquid seal member is applied to
the joint part of the tray member, part of the seal member
enters the threaded part of the nut of the tray member in
some cases. When the seal member enters the threaded
part and hardens, there is the possibility of the tightening
torque of the bolt screwed into the nut becoming unstable.
In the battery case requiring a high degree of waterproof
property, it is necessary to carry out torque control of
bolts for fastening the tray member and cover member
to each other. However, if the seal member enters the
threaded part of the nut as described above, the tighten-
ing torque of the bolt is affected by the seal member, and
thus accurate torque control cannot be expected.
[0006] It has been conceivable, in order to prevent the
seal member from entering the threaded parts of the nuts,
that embedded bolts are provided on the tray member
side, and the nuts are screwed onto the bolts from above
the cover member. However, in order to provide the tray
member with a plurality of embedded bolts, it is necessary
to attach a plurality of embedded bolts to an insert mem-
ber at predetermined positions by welding or the like.

Further, it is necessary to form holes into which the em-
bedded bolts are to be inserted inside a mold die for mold-
ing the tray member.
[0007] There is naturally a limit to manufacturing an
insert member of sheet metal with a high degree of ac-
curacy. Thus, when a plurality of embedded bolts are
fixed to one insert member, relative positions of the em-
bedded bolts are somewhat deviated from ideal positions
in whatever way in some cases. In the die for molding
the tray member, a plurality of holes into which the plu-
rality of embedded bolts are to be inserted are formed.
Thus, if the positions of the embedded bolts are deviated
even a little, it becomes difficult to insert the embedded
bolts into the holes formed at predetermined positions of
the die.

Disclosure of Invention

[0008] The present invention provides a battery case
that makes it possible to prevent a seal member to be
provided at a joint part between a tray member and a
cover member from adversely affecting the torque control
of the threaded part, and makes it easy to set an insert
member in a die for molding the tray member.
[0009] The present invention is a battery case for an
electric vehicle for containing therein battery modules
and comprises a tray member for supporting the battery
modules, and a cover member to be put on top of the
tray member, and fixed to the tray member. The tray
member includes a resin section constituted of a periph-
eral wall and bottom wall formed of a resin, an insert
structure including a plurality of insert members embed-
ded in the peripheral wall, and a seal member applied to
a joint part between the tray member and cover member.
Further, each of the insert members includes only one
embedded bolt arranged in the peripheral wall in such a
manner that a threaded part thereof protrudes from the
joint part of the tray member, and embedded nuts ar-
ranged in the peripheral wall at positions different from
the embedded bolt. The battery case further comprises
first fastening sections each of which is formed by screw-
ing a nut member onto the embedded bolt, and fastening
the nut member in a state where the cover member is
put on top of the tray member, and second fastening sec-
tions each of which is formed by screwing a bolt member
into the embedded nut, and fastening the bolt member
in the state where the cover member is put on top of the
tray member.
[0010] That is, the first fastening section is constituted
of the embedded bolt, and the nut member thread-en-
gaged with the embedded bolt. The second fastening
section is constituted of the embedded nut and the bolt
member thread-engaged with the embedded nut.
[0011] According to the present invention, it is possible
to prevent the seal member applied to the joint part be-
tween the tray member and cover member from adhering
to the threaded part of the embedded bolt. Accordingly,
it is possible to accurately carry out torque control of the
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nut member with respect to the threaded part of the em-
bedded bolt. Further, it is possible to fix the peripheral
edge part of the cover member to the tray member by
means of the embedded bolt, nut member, embedded
nut, and bolt member.
[0012] In one aspect of the present invention, the seal
member to be applied to the joint part between the tray
member and cover member is applied to a peripheral
edge part of the joint part. According to this aspect, it is
possible to prevent the seal member from adhering to
the embedded bolt and embedded nut provided in the
tray member. As a result of this, it is possible to accurately
carry out torque control of the nut member to be thread-
engaged with the embedded bolt, and torque control of
the bolt member to be thread-engaged with embedded
nut.
[0013] In another aspect of the present invention, a
first collar made of metal is arranged in a hole of a pe-
ripheral edge part of the cover member into which the
embedded bolt is inserted, the first collar is interposed
between the insert member and the nut member, a sec-
ond collar is arranged in a hole of the peripheral edge
part of the cover member into which the bolt member is
inserted, and the second collar is interposed between
the insert member and a head section of the bolt member.
By being provided with such collars, even when the resin
section fastened by the embedded bolt and nut member,
and the resin section fastened by the embedded nut and
bolt member deteriorate with time, the fastening torque
of the bolt member or nut member never lowers.
[0014] The battery case for an electric vehicle accord-
ing to a preferred aspect of the present invention, further
comprises beam members arranged on the undersurface
side of the tray member, and extending in the width di-
rection of the vehicle body, embedded horizontal nuts
fixed to the insert members, and extending in the hori-
zontal direction, and bolts to be screwed into the embed-
ded horizontal nuts, for fixing the tray member to the
beam members, wherein both end parts of the beam
members are fixed to a pair of side members of the ve-
hicle body from the undersurface side of the vehicle body
by means of bolts. Each of the insert members is provided
with only one embedded bolt. According to this aspect,
a hole (hole into which the embedded bolt is to be insert-
ed) to be provided in the die for molding the tray member
has only to be provided at only one position for each of
the insert members. As a result of this, when the insert
members are set in the die, it is easily possible to insert
the embedded bolts into the holes of the die. Further, it
is possible to insert the embedded bolts into the holes of
the die even when the positions of the embedded bolts
fixed to the insert members somewhat vary.

Brief Description of Drawings

[0015]

FIG. 1 is a perspective view of an electric vehicle

including a battery case according to an embodiment
of the present invention.
FIG. 2 is a perspective view of the frame structure
and battery unit of the electric vehicle shown in FIG.
1.
FIG. 3 is a perspective view of a tray member, cover
member, and beam members of the battery unit
shown in FIG. 2.
FIG. 4 is a side view of the frame structure and battery
unit of the electric vehicle shown in FIG. 1.
FIG. 5 is a plan view of the frame structure and bat-
tery unit of the electric vehicle shown in FIG. 1 viewed
from above.
FIG. 6 is a perspective view showing insert mem-
bers, and the like to be embedded in the tray member
shown in FIG. 3.
FIG. 7 is a plan view showing part of the tray member
shown in FIG. 3.
FIG. 8 is a perspective view showing part of the tray
member and part of the beam member shown in FIG.
3 in an enlarging manner.
FIG. 9 is a cross-sectional view of part of the tray
member and beam member taken along line F9-F9
in FIG. 8.
FIG. 10 is a cross-sectional view of a state where a
nut member is screwed onto the embedded bolt
shown in FIG. 9.
FIG. 11 is a cross-sectional view of a part of the tray
member shown in FIG. 3 provided with an embedded
nut.
FIG. 12 is a cross-sectional view showing part of a
die for molding the tray member shown in FIG. 3,
and an insert member.

Best Mode for Carrying Out the Invention

[0016] An embodiment of the present invention will be
described below with reference to FIGS. 1 to 12.
[0017] FIG. 1 shows an example of an electric vehicle
10. This electric vehicle 10 is provided with a motor 12
for traveling, and charging equipment 13 which are ar-
ranged at the rear part of the vehicle body 11, a battery
unit 14 arranged under the floor of the vehicle body 11,
and the like. A heat exchanger unit 15 for air-conditioning
is arranged at the front part of the vehicle body 11.
[0018] The front wheels 20 of the vehicle 10 are sup-
ported by the vehicle body 11 by means of front suspen-
sions (not shown). The rear wheels 21 are supported by
the vehicle body 11 by means of rear suspensions (not
shown). An example of the rear suspension is a trailing
arm type rear suspension.
[0019] FIG. 2 shows a frame structure 30 constituting
a lower skeletal structure of the vehicle body 11, and the
battery unit 14 to be attached to the frame structure 30.
[0020] The frame structure 30 includes a pair of right
and left side members 31 and 32 extending in the back-
and-forth direction of the vehicle body 11, and cross
members 33, 34, and 35 extending in the width direction
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of the vehicle body 11. The cross members 33, 34, and
35 are fixed to predetermined positions of the side mem-
bers 31 and 32 by welding.
[0021] Suspension arm support brackets 40 and 41
are provided at the rear parts of the side members 31
and 32. Each of the suspension arm support brackets 40
and 41 is fixed to a predetermined position of each.of the
side members 31 and 32 by welding. Each of the sus-
pension arm support brackets 40 and 41 is provided with
an axis section 42. Front end parts of the trailing arms
are attached to these axis sections 42.
[0022] As shown in FIG. 3, the battery unit 14 is pro-
vided with a battery case 50. The battery case 50 includes
a tray member 51 positioned on the lower side, and a
cover member 52 positioned on the upper side.
[0023] The tray member 51 is constituted of a resin
section 53 integrally formed of a resin having electrical
insulating properties, and insert structure 200 (shown in
FIGS. 6 and 7) to be described later. The resin which is
a material of the resin section 53 is a resin obtained by
reinforcing a base material constituted of, for example,
polypropylene with short glass fibers having a length of
about several mm to several cm.
[0024] The tray member 51 includes a front wall 51a,
rear wall 51b, a pair of right and left side walls 51c and
51d, bottom wall 51e, and partition walls 51f and 51g.
The tray member 51 is formed into a box-like shape
opened at its top surface. The front wall 51a is positioned
on the front side with respect to the back-and-forth direc-
tion of the vehicle body 11. The rear wall 51b is positioned
on the rear side. The partition walls 51 and 51g extend
in the back-and-forth direction. The peripheral wall 54 of
the tray member 51 is constituted of the front wall 51a,
rear wall 51b, and both side walls 51c and 51d. This tray
member 51 is formed by stamping forming to be de-
scribed later. An insert structure 200 is embedded in the
resin section 53 at a predetermined position.
[0025] A front battery containing section 55 is formed
at the front half part of the battery case 50. A rear battery
containing section 56 is formed at the rear half part of
the battery case 50. A center battery containing section
57, an electric circuit containing section 58, and the like
are formed between the front battery containing section
55 and rear battery containing section 56.
[0026] A battery module 60 (only part thereof is shown
by two-dot chain lines in FIG. 3) is contained in each of
the battery containing sections 55, 56, and 57. The bat-
tery module 60 is supported by the bottom wall 51e of
the tray member 51. An example of the battery module
60 is formed by connecting, in series, a plurality of cells
each of which is constituted of a lithium ion battery.
[0027] Electric components 61 (part of them are sche-
matically shown in FIGS. 3 and 6) and the like are con-
tained in the electric circuit containing section 58. The
electric components 61 have a function of managing a
monitor for detecting a state of the battery module 60,
and control and the like. The electric components 61 are
electrically connected to the battery modules 60.

[0028] As shown in FIG. 4, the battery unit 14 is ar-
ranged on the undersurface side of a floor panel 70. The
floor panel 70 extends in the back-and-forth direction and
width direction of the vehicle body 11. The floor part of
the vehicle body 11 is constituted of the floor panel 70.
The floor panel 70 is fixed to predetermined positions of
the frame structure 30 including the side members 31
and 32 by welding.
[0029] Front seats 71 (shown in FIG. 1) and rear seats
72 are arranged above the floor panel 70. The front bat-
tery containing section 55 of the battery unit 14 is ar-
ranged below the front seats 71. The rear battery con-
taining section 56 of the battery unit 14 is arranged below
the rear seats 72. The floor panel 70 includes a concave
portion 70a. The concave portion 70a of the floor panel
70 is formed between the front battery containing section
55 and rear battery containing section 56. This concave
portion 70a is positioned in the vicinity of the feet of the
occupants seated on the rear seats 72.
[0030] A cover fitting surface 80 (shown in FIGS. 3 and
7) is formed at a peripheral edge part of the tray member
51. The cover fitting surface 80 is continuous over the
whole circumference of the tray member 51. A waterproof
seal member 81 is provided at a peripheral edge part of
a joint part 82 between the tray member 51 and cover
member 52. This seal member 81 is a resin-based liquid
seal member, and hardens after being applied to the cov-
er fitting surface 80. The seal member 81 is applied to
only the peripheral edge part of the joint part 82, and
hence it is possible to prevent the seal member 81 from
adhering to the embedded bolt 204 and embedded nut
205 to be described later.
[0031] As shown in FIG. 6, the insert structure 200 in-
cludes three insert members 200a, 200b, and 200c ar-
ranged at the front half part of the tray member 51, and
three insert members 200d, 200e, and 200f arranged at
the rear half part of the tray member 51. These insert
members 200a to 200f are sheet metal (for example, steel
sheet) stampings.
[0032] The insert members 200a, 200b, and 200c on
the front side are embedded in the front wall 51a, and
both the side walls 51c and 51d of the tray member 51,
respectively. The front wall 51a, and both the side walls
51c and 51d of the tray member 51 are reinforced by
these insert members 200a, 200b, and 200c. The rear
wall 51b and both the side walls 51c and 51d of the tray
member 51 are reinforced by the insert members 200d,
200e, and 200f embedded in the rear half part of the tray
member 51.
[0033] A pair of right and left reinforcement plates 201
is provided at both ends of the insert member 200a po-
sitioned at the front-center of the tray member 51. The
reinforcement plates 201 are embedded in the partition
walls 51f of the tray member 51. As shown in FIG. 7, the
front end 201a of the reinforcement plate 201 is attached
to the insert member 200a. The rear end 201b of the
reinforcement plate 201 extends toward the rear side of
the vehicle body 11.
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[0034] In order to enhance the anchorage strength of
the reinforcement plate with respect to the resin section
53, a plurality of holes 202 are formed in the reinforce-
ment plate 201. The holes 202 penetrate the reinforce-
ment plate 201 in the thickness direction. Part of the resin
of the resin section 53 enters the holes 202, and hardens.
As a result of this, it is possible to enhance the anchorage
strength of the reinforcement plate 201 with respect to
the resin section 53.
[0035] The bottom wall 51e, partition walls 51f and 51g,
and peripheral wall 54 of the tray member 51 are inte-
grally formed by pressurizing the material of the resin
section 53 by using the die (lower die 260 and upper die
261) schematically shown in FIG. 12. A cavity 265 is
formed between the lower die 260 and upper die 261.
The insert structure 200 is set inside the cavity 265 along
the lower die 260. A plurality of holes 266 are formed in
the lower die 260. Threaded parts 204a of the embedded
bolts 204 to be described later are inserted into the holes
266.
[0036] As shown in FIG. 6, each of the insert members
200a to 200f is provided with embedded horizontal nuts
203 extending in the horizontal direction, an embedded
bolt 204 protruding upward, and embedded nuts 205 in
the vertical direction. A first fastening section 310 (shown
in FIGS. 7 to 10) is constituted of the embedded bolt 204,
and a nut member 97.
[0037] The embedded bolt 204 is fixed to an upper wall
311 of the insert structure 200 in such a manner that the
threaded part 204a thereof protrude upward from the cov-
er fitting surface 80. The cover fitting surface 80 is formed
at the joint part 82 between the tray member 51 and cover
member 52, and extends in the horizontal direction.
[0038] A second fastening section 320 (shown in FIGS.
7, 8, and 11) is constituted of the embedded nut 205 and
a bolt member 96. The embedded nut 205 is fixed in the
upper wall 311 of the insert structure 200 in a state where
the nut 205 is embedded inside with respect to the joint
part 82 of the tray member 51. The embedded bolt 204
and embedded nut 205 described above are each pro-
vided on the insert members 200a to 200f. Furthermore,
the embedded bolt 204 and embedded nut 205 are pro-
vided at positions separate from each other in the hori-
zontal direction.
[0039] The cover member 52 is constituted of an inte-
grally molded product of a synthetic resin reinforced by
fibers. An opening 85 for service plug and cooling air
introduction opening 86 are formed at a front part of the
cover member 52. A bellows-like boot 87 is attached to
the opening 85 for service plug. A bellows-like boot 88
is also attached to the cooling air introduction opening
86. A bypass flow path 90 for causing part of the cooling
air to flow therethrough, cooling fan containing section
91, and the like are provided on the top surface of the
cover member 52.
[0040] A flange portion 95 is formed at a peripheral
edge part of the cover member 52. The flange portion 95
is continuous over the whole circumference of the cover

member 52. As shown in FIGS. 9 and 10, in the flange
portion 95, a first collar 330 made of metal is fitted in a
hole into which the embedded bolt 204 is inserted. The
collar 330 is interposed between the upper wall 311 of
the insert structure 200 and the nut member 97 when the
nut member 97 is screwed onto the embedded bolt 204.
A washer 332 made of sheet metal is arranged on the
top surface of the flange portion 95.
[0041] As shown in FIG. 11, in the flange portion 95, a
second collar 331 made of metal is fitted in a hole into
which the bolt member 96 is inserted. The collar 331 is
interposed between the upper wall 311 of the insert struc-
ture 200 and a head section 96a of the bolt member 96
when the bolt member 96 is screwed into the embedded
nut 205. The tray member 51 and cover member 52 are
fastened to each other through the collars 330 and 331
made of metal. As a result of this, even when the resin
section of the fastening section deteriorates with time,
the fastening torque never lowers.
[0042] When the tray member 51 and cover member
52 are fastened to each other, the seal member 81 is
applied to the cover fitting surface 80 of the tray member
51. That is, the liquid seal member 81 is applied to the
peripheral edge part of the joint part 82 between the tray
member 51 and cover member 52. The threaded part
204a (shown in FIG. 9) of the embedded bolt 204 pro-
trudes upward from the cover fitting surface 80. Thus, it
is possible to prevent the seal member 81 from adhering
to the threaded part 204a. After the seal member 81 has
hardened to a certain degree, the cover member 52 is
placed on the tray member 51. After that, the flange por-
tion 95 of the cover member 52 is put on top of the cover
fitting surface 80 of the tray member 51.
[0043] At the first fastening section 310, the nut mem-
ber 97 is screwed onto the embedded bolt 204 from
above the cover member 52. The nut member 97 is fas-
tened at predetermined torque. No seal member 81 ad-
heres to the threaded part 204a of the embedded bolt
204, and hence it is possible to accurately carry out the
fastening torque control of the nut member 97. On the
other hand, at the second fastening section 320, the bolt
member 96 is screwed into the embedded nut 205 from
above the cover member 52, and is fastened. In this way,
the tray member 51 and cover member 52 are fastened
to each other through the seal member 81 in a watertight
manner.
[0044] As shown in FIGS. 9 to 11, an insulating mem-
ber 340 having electrical insulating properties is provided
on the inner surface side of the tray member 51 at a part
at which the insert structure 200 is exposed. An example
of the insulating member 340 is an insulating tape. It
should be noted that the entire insert structure 200 may
be embedded in the resin section 53 having the electrical
insulating properties. In this case, the insulating member
340 can be omitted.
[0045] A plurality of (for example, four) beam members
101, 102, 103, and 104 are provided on the undersurface
side of the tray member 51. As shown in FIGS. 3 and 5,
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the beam members 101, 102, 103, and 104 respectively
include beam bodies 111, 112, 113, and 114 extending
in the width direction of the vehicle body 11. The beam
members 101, 102, 103, and 104 are constituted of a
metallic material (for example a steel sheet). These beam
members are each provided with strength sufficient to
support the weight of the battery unit 14.
[0046] The first beam body 111 from the front is pro-
vided with joining portions 121 and 122 at both ends
thereof. The second beam body 112 from the front is
provided with joining portions 123 and 124 at both ends
thereof. The third beam body 113 from the front is pro-
vided with joining portions 125 and 126 at both ends
thereof. The fourth (rearmost) beam body 114 from the
front is provided with joining portions 127 and 128 at both
ends thereof. A pair of right and left front support mem-
bers 130 and 131 is provided at a front end part of the
battery unit 14.
[0047] A bolt inserting hole 143 (shown in FIGS. 2 and
3) is formed in each of the joining portions 121 and 122
provided at both the ends of the first beam member 101
from the front. The bolt inserting hole 143 penetrates the
joining portion 121 or 122 in the vertical direction. The
side members 31 and 32 are provided with battery unit
fitting portions 145 and 146 at positions opposed to the
joining portions 121 and 122. The battery unit fitting por-
tions 145 and 146 are provided with nut members. A bolt
147 (shown in FIGS. 2 and 4) is inserted into the bolt
inserting hole 143 from below the joining portion 121 or
122. The bolt 147 is screwed into the nut member of the
battery unit fitting portion 145 or 146 to be fastened. As
a result of this, the joining portions 121 and 122 of the
first beam member 101 are fixed to the side members 31
and 32.
[0048] In FIGS. 8 to 10, the joining portion 121 of the
beam member 101 is shown. Bolts 350 extending in the
horizontal direction are screwed into the embedded hor-
izontal nuts 203, whereby the beam member 101 is fixed
to the tray member 51. The embedded horizontal nut 203
is fixed to a vertical wall 312 of the insert structure 200.
As described previously, the embedded bolt 204 is fixed
to the upper wall 311 of the insert structure 200. The
cover member 52 is fixed to the tray member 51 through
the collar 330 made of metal and washer 332. The joining
portion 121 of the beam member 101 is fixed to the side
member 31 by means of the bolt 147.
[0049] That is, the tray member 51 and cover member
52 are fixed to the side member 31 through the collars
330 and 331 made of metal, bolt member 96 and nut
member 97 made of metal, insert structure 200 made of
metal, embedded nut 203 and embedded bolt 204 made
of metal, and beam member 101 made of metal. Accord-
ingly, the anchorage strength of the battery case 50 is
high with respect to the vehicle body 11, and the cover
member 52 hardly loosens during the running of the ve-
hicle. Further, it is possible to maintain the waterproof-
ness of the battery case 50. The same is true of the joining
portions 122 to 128 other than the joining portion 121.

[0050] A bolt inserting hole 153 (shown in FIGS. 2 and
3) is formed in each of the joining portions 123 and 124
provided at both the ends of the second beam member
102 from the front. The bolt inserting hole 153 penetrates
the joining portion 123 or 124 in the vertical direction.
The side members 31 and 32 are provided with battery
unit fitting portions 155 and 156 at positions opposed to
the joining portions 123 and 124. The battery unit fitting
portions 155 and 156 are provided with nut members. A
bolt 157 (shown in FIGS. 2 and 4) is inserted into the bolt
inserting hole 153 from below the joining portion 123 or
124. The bolt 157 is screwed into the nut member of the
battery unit fitting portion 155 or 156 to be fastened. As
a result of this, the joining portions 123 and 124 of the
second beam member 102 are fixed to the side members
31 and 32.
[0051] A bolt inserting hole 163 (shown in FIGS. 2 and
3) is formed in each of the joining portions 125 and 126
provided at both the ends of the third beam member 103
from the front. The bolt inserting hole 163 penetrates the
joining portion 125 or 126 in the vertical direction. As
shown in FIGS. 4 and 5, load transmission members 170
and 171 are fixed to the side members 31 and 32 by
means of bolts 172. The load transmission members 170
and 171 are provided above the joining portions 125 and
126 of the third beam member 103 from the front. The
one load transmission member 170 is welded to one sus-
pension arm support bracket 40. The other load trans-
mission member 171 is welded to the other suspension
arm support bracket 41.
[0052] That is, the load transmission members 170 and
171 are joined to the side members 31 and 32, and sus-
pension arm support brackets 40 and 41. These load
transmission members 170 and 171 constitute part of the
frame structure 30. The load transmission members 170
and 171 are provided with battery unit fitting portions-175
and 176 including nut members.
[0053] A bolt 177 is inserted into the bolt inserting hole
163 from below the joining portion 125 or 126. The bolt
177 is screwed into the nut member of the battery unit
fitting portion 175 or 176 to be fastened. As a result of
this, the joining portions 125 and 126 of the third beam
member 103 are fixed to the side members 31 and 32
through the load transmission members 170 and 171.
[0054] A bolt inserting hole 193 (shown in FIGS. 2 and
3) is formed in each of the joining portions 127 and 128
of the fourth beam member 104 from the front. The bolt
inserting hole 153 penetrates the joining portion 127 or
128 in the vertical direction. The side members 31 and
32 are provided with extension brackets 194 and 195 at
positions opposed to the joining portions 127 and 128.
The extension brackets 194 and 195 extend to positions
beneath kick-up frame portions 31b and 32b of the side
members 31 and 32. The extension brackets 194 and
195 constitute part of the frame structure 30. These ex-
tension brackets 194 and 195 are provided with battery
unit fitting portions 196 and 197 including nut members.
[0055] A bolt 198 (shown in FIGS. 2 and 4) is inserted
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into the bolt inserting hole 193 from below the joining
portion 127 or 128. The bolt 198 is screwed into the nut
member of the battery unit fitting portion 196 or 197 to
be fastened. As a result of this, the joining portions 127
and 128 of the fourth beam member 104 are fixed to the
side members 31 and 32 through the extension brackets
194 and 195.
[0056] As shown in FIG. 4, undersurfaces of the beam
members 101, 102, 103, and 104 are positioned on the
same plane L extending in the horizontal direction along
the flat undersurface of the tray member 51. The first and
second beam members 101 and 102 are directly fixed to
the battery unit fitting portions 145, 146, 155, and 156
provided at the horizontal portions 31a and 32a of the
side members 31 and 32.
[0057] The third and fourth beam members 103 and
104 are fixed to the battery unit fitting portions 175, 176,
196, and 197 provided beneath the kick-up frame por-
tions 31b and 32b of the side members 31 and 32. That
is, the third and fourth beam members 103 and 104 are
located at positions downwardly offset from the kick-up
frame portions 31b and 32b. Accordingly, the third beam
member 103 is fixed to the battery unit fitting portions
175 and 176 through the load transmission members 170
and 171 each of which has a certain thickness in the
vertical direction. The fourth beam member 104 is fixed
to the battery unit fitting portions 196 and 197 by means
of the extension brackets 194 and 195 extending to the
positions beneath the kick-up frame portions 31b and
32b.
[0058] The front support members 130 and 131 which
are located at the front end of the battery unit 14 protrude
forward from the first beam member 101 from the front.
The front support members 130 and 131 are joined to
the beam member 101. As shown in FIG. 2, joining por-
tions 210 and 211 provided to the front support members
130 and 131 are fixed to the battery unit fitting portions
213 and 214 of the cross member 33 by means of bolts
212.
[0059] As described above, the beam members 101,
102, 103, and 104 of the electric vehicle of this embodi-
ment are provided between the right and left side mem-
bers 31 and 32. The side members 31 and 32 are joined
to each other by the beam members 101, 102, 103, and
104. Thus, the beam members 101, 102, 103, and 104
of the battery unit 14 can function as rigid members cor-
responding to the cross members.
[0060] Further, the load transmission members 170
and 171 are fixed to the suspension arm support brackets
40 and 41. The load in the transverse direction input to
the suspension arm support brackets 40 and 41 is input
to the beam member 103 through the load transmission
members 170 and 171.
[0061] It is possible to enhance the rigidity of the parts
around the suspension arm support brackets 40 and 41
by the beam member 103 even when a cross member
is not arranged near the suspension arm support brack-
ets 40 and 41. Accordingly, the steering stability and ride

quality of the electric vehicle 10 are improved. In other
words, it is possible to arrange part of the large-sized
battery unit 14 in a space between the pair of right and
left suspension arm support brackets 40 and 41. As a
result of this, it becomes possible to mount the large-
sized battery unit 14 on the electric vehicle, and prolong
the travel distance of the electric vehicle.
[0062] As shown in FIGS. 1, 4, and 5, an under cover
400 is arranged under the battery unit 14. A top surface
of the under cover 400 is opposed to the undersurfaces
of the beam members 101, 102, 103, and 104. An exam-
ple of a material of the under cover 400 is a synthetic
resin reinforced with glass fibers. The under cover 400
is fixed to at least part of the frame structure 30 and beam
members 101, 102, 103, and 104 from below the vehicle
body 11 by means of bolts (not shown).
[0063] An overall length of the under cover 400 is larger
than that of the battery unit 14. That is, the under cover
400 has a length sufficient to cover from the front end
50a to the rear end 50b of the battery case 50. A width
of the under cover 400 is larger than that of the battery
unit 14.
[0064] As described previously, the battery case 50 of
this embodiment includes the tray member 51 for sup-
porting the battery modules 60, cover member 52 put on
top of the tray member 51, and seal member 81 provided
to the joint part 82 between the tray member 51 and cover
member 52. The tray member 51 includes the resin sec-
tion 53, and the plurality of insert members 200a to 200f
embedded in the resin section 53.
[0065] Further, each of the insert members 200a to
200f is provided with the embedded bolt 204 shown in
FIG. 9, and embedded nut 205 shown in FIG. 11. The
threaded part 204a of the embedded bolt 204 protrudes
from the top surface of the joint part 82 of the tray member
51. The embedded nut 205 is embedded in the joint part
82 of the tray member 51 at a position different from the
embedded bolt 204.
[0066] The battery case 50 of this embodiment in-
cludes the first fastening section 310 (shown in FIGS. 9
and 10), and second fastening section 320 (shown in
FIG. 11). At the first fastening section 310, the nut mem-
ber 97 is screwed onto the embedded bolt 204 from
above the cover member 52, and is fastened in a state
where the cover member 52 is put on top of the tray mem-
ber 51. At the second fastening section 320, the bolt
member 96 is screwed into the embedded nut 205 from
above the cover member 52, and is fastened.
[0067] According to the battery case 50 configured as
described above, it is possible to prevent the liquid seal
member 81 applied to the joint part 82 between the tray
member 51 and cover member 52 from adhering to the
threaded part 204a (shown in FIG. 9) of the embedded
bolt 204. This makes it possible to accurately carry out
the fastening torque control of the nut member 97 to be
screwed onto the embedded bolt 204, and accurately
carry out the control of the waterproofness of the joint
part 82. Further, it is possible to securely fasten the entire
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circumference of the cover member 52 by the plurality of
first fastening sections 310 and the plurality of second
fastening sections 320.
[0068] Furthermore, the insert structure 200 includes
the plurality of insert members 200a to 200f made of
sheet metal, and each of the insert members 200a to
200f is provided with one embedded bolt 204 and a plu-
rality of embedded nuts 205.
[0069] That is, each of the insert members 200a to 200f
is provided with only one embedded bolt 204. Accord-
ingly, the hole 266 to be provided in the lower die 260
(partly shown in FIG. 12) has only to be provided at only
one position for each of the insert members 200a to 200f.
The threaded part 204a of the embedded bolt 204 is in-
serted into this hole 266. As a result of this, it becomes
easy to set the insert members 200a to 200f in the lower
die 260, and the structure of the lower die 260 is simpli-
fied.
[0070] As shown in FIGS. 9 and 10, the flange portion
95 of the cover member 52 is provided with the first collars
330 made of metal. The flange portion 95 is prevented,
by the collars 330, from being crushed in a state where
the nut members 97 are fastened to the bolts 204. As a
result of this, the predetermined fastening torque can be
maintained. As shown in FIG. 11, the flange portion 95
of the cover member 52 is provided with the second col-
lars 331 made of metal. The flange portion 95 is prevent-
ed, by the collars 331, from being crushed in a state where
the bolt members 96 are fastened to the nuts 205. As a
result of this, it is possible to prevent the waterproofness
of the joint part 82 between the tray member 51 and cover
member 52 from being lowered.

Industrial Applicability

[0071] It should be noted that in the above embodi-
ment, an electric vehicle in which a motor for running is
mounted on the rear part of the vehicle body has been
described. However, the present invention can also be
applied to an electric vehicle in which a motor for running
is mounted on the front part of the vehicle body. Further,
as for the insert members to be embedded in the tray
member, it is sufficient if at least one insert member is
provided. Further, in carrying out the present invention,
it goes without saying that the structures and arrange-
ments of the constituent elements of the present inven-
tion such as the motor, tray member, cover member, in-
sert member, embedded bolt, embedded nut, and the
like can be appropriately modified and implemented.

Claims

1. A battery case (50) for an electric vehicle for con-
taining therein battery modules (60), comprising:

a tray member (51) for supporting the battery
modules (60); and a cover member (52) to be

put on top of the tray member (51), and fixed to
the tray member (51), characterized in that
the tray member (51) includes a resin section
(53) constituted of a peripheral wall (54) and bot-
tom wall (51e) formed of a resin, an insert struc-
ture (200) including a plurality of insert members
(200a to 200f) made of sheet metal embedded
in the peripheral wall (54), and a seal member
(81) applied to a joint part (82) between the tray
member (51) and cover member (52), and
each of the insert members (200a to 200f) in-
cludes only one embedded bolt (204) arranged
in the peripheral wall (54) in such a manner that
a threaded part (204a) thereof protrudes from
the joint part (82) of the tray member (51), and
embedded nuts (205) arranged in the peripheral
wall (54) of the tray member (51) at positions
different from the embedded bolt (204),

the battery case (50) characterized by fur-
ther comprising: first fastening sections
(310) each of which is formed by screwing
a nut member (97) onto the embedded bolt
(204), and fastening the nut member (97) in
a state where the cover member (52) is put
on top of the tray member (51); and
second fastening sections (320) each of
which is formed by screwing a bolt member
(96) into the embedded nut (205), and fas-
tening the bolt member (96) in the state
where the cover member (52) is put on top
of the tray member (51).

2. The battery case for an electric vehicle according to
claim 1, characterized in that the seal member (81)
to be applied to the joint part (82) between the tray
member (51) and cover member (52) is applied to a
peripheral edge part of the joint part (82).

3. The battery case for an electric vehicle according to
claim 1 or 2, characterized in that a first collar (330)
made of metal is arranged in a hole of a peripheral
edge part of the cover member (52) into which the
embedded bolt (204) is inserted, the first collar (330)
is interposed between the insert members (200a to
200f) and the nut member (97), a second collar (331)
is arranged in a hole of the peripheral edge part of
the cover member (52) into which the bolt member
(96) is inserted, and the second collar (331) is inter-
posed between the insert members (200a to 200f)
and a head section (96a) of the bolt member (96).

4. The battery case for an electric vehicle according to
claim 1 or 2, characterized by further comprising:

beam members (101, 102, 103, and 104), ar-
ranged on the undersurface side of the tray
member (51), and extending in the width direc-
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tion of the vehicle body (11);
embedded horizontal nuts (203) fixed to the in-
sert members (200a to 200f), and extending in
the horizontal direction; and
bolts (350) to be screwed into the embedded
horizontal nuts (203), for fixing the tray member
(51) to the beam members (101, 102 ,103, and
104), characterized in that both end parts of
the beam members (101, 102, 103, and 104)
are fixed to a pair of side members (31 and 32)
of the vehicle body (11) from the undersurface
side of the vehicle body (11) by means of bolts
(147, 157, 177, and 198).

5. The battery case of an electric vehicle according to
claim 1 or 2, characterized in that
the embedded bolt (204) is arranged between two
embedded nuts (205).

Patentansprüche

1. Batteriebehälter (50) für ein Elektrofahrzeug zum
Aufnehmen von Batteriemodulen (60) darin, der auf-
weist:

ein Trogbauteil (51) zum Stützen der Batte-
riemodule (60); und ein Deckelbauteil (52), um
oben auf das Trogbauteil (51) aufgesetzt und
am Trogbauteil (51) befestigt zu werden, da-
durch gekennzeichnet, dass
das Trogbauteil (51) aufweist: ein Harzteilstück
(53), das aus einer Umfangswand (54) und einer
Bodenwand (51e) aufgebaut ist, die aus einem
Harz gebildet sind, eine Einsatzstruktur (200)
mit mehreren aus Blech hergestellten Einsatz-
bauteilen (200a bis 200f), die in der Umfangs-
wand (54) eingebettet sind, und ein Dichtungs-
bauteil (81), das auf ein Fügeteil (82) zwischen
dem Trogbauteil (51) und dem Deckelbauteil
(52) aufgebracht ist, und
jedes der Einsatzbauteile (200a bis 200f) auf-
weist: nur eine eingebettete Schraube (204), die
in der Umfangswand (54) so angeordnet ist,
dass ein Gewindeteil (204a) davon vom Fügeteil
(82) des Trogbauteils (51) vorsteht, und einge-
bettete Muttern (205), die in der Umfangswand
(54) des Trogbauteils (51) an Positionen ange-
ordnet sind, die sich von der eingebetteten
Schraube (204) unterscheiden,
das Batteriegehäuse (50) dadurch gekenn-
zeichnet ist, dass es ferner aufweist:
erste Befestigungsteilstücke (310), von denen
jedes durch Aufschrauben eines Mutterbauteils
(97) auf die eingebettete Schraube (204) und
Befestigen des Mutterbauteils (97) in einem Zu-
stand gebildet ist, in dem das Deckelbauteil (52)
oben auf das Trogbauteil (51) aufgesetzt ist; und

zweite Befestigungsteilstücke (320), von denen
jedes durch Einschrauben eines Schrauben-
bauteils (96) in die eingebettete Mutter (205) und
Befestigen des Schraubenbauteils (96) in dem
Zustand gebildet ist, in dem das Deckelbauteil
(52) oben auf das Trogbauteil (51) aufgesetzt ist.

2. Batteriebehälter für ein Elektrofahrzeug nach An-
spruch 1, dadurch gekennzeichnet, dass das
Dichtungsbauteil (81), das auf das Fügeteil (82) zwi-
schen dem Trogbauteil (51) und dem Deckelbauteil
(52) aufzubringen ist, auf ein Umfangskantenteil des
Fügeteils (82) aufgebracht ist.

3. Batteriebehälter für ein Elektrofahrzeug nach An-
spruch 1 oder 2, dadurch gekennzeichnet, dass
ein aus Metall hergestellter erster Bund (330) in ei-
nem Loch eines Umfangskantenteils des Deckel-
bauteils (52) angeordnet ist, in das die eingebettete
Schraube (204) eingesetzt ist, der erste Bund (330)
zwischen den Einsatzbauteilen (200a bis 200f) und
dem Mutterbauteil (97) eingefügt ist, ein zweiter
Bund (331) in einem Loch des Umfangskantenteils
des Deckelbauteils (52) angeordnet ist, in das das
Schraubenbauteil (96) eingesetzt ist, und der zweite
Bund (331) zwischen den Einsatzbauteilen (200a bis
200f) und einem Kopfteilstück (96a) des Schrauben-
bauteils (96) eingefügt ist.

4. Batteriebehälter für ein Elektrofahrzeug nach An-
spruch 1 oder 2, dadurch gekennzeichnet, dass
er ferner aufweist:

Trägerbauteile (101, 102, 103 und 104), die auf
der Unterseite des Trogbauteils (51) angeordnet
sind und sich in Breitenrichtung der Fahrzeug-
karosserie (11) erstrecken;
eingebettete waagerechte Muttern (203), die an
den Einsatzbauteilen (200a bis 200f) befestigt
sind und sich in waagerechter Richtung erstre-
cken; und
in die eingebetteten waagerechten Muttern
(203) einzuschraubende Schrauben (350) zum
Befestigen des Trogbauteils (51) an den Träger-
bauteilen (101, 102, 103 und 104), dadurch ge-
kennzeichnet, dass
beide Endteile der Trägerbauteile (101, 102,
103 und 104) an einem Paar Längsträgern (31
und 32) der Fahrzeugkarosserie (11) von der
Unterseite der Fahrzeugkarosserie (11) mit Hilfe
von Schrauben (147, 157, 177 und 198) befes-
tigt sind.

5. Batteriebehälter für ein Elektrofahrzeug nach An-
spruch 1 oder 2, dadurch gekennzeichnet, dass
die eingebettete Schraube (204) zwischen zwei ein-
gebetteten Muttern (205) angeordnet ist.
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Revendications

1. Boîtier de batterie (50) pour un véhicule électrique
pour contenir à l’intérieur des modules de batterie
(60), comprenant :

un élément plateau (51) pour supporter les mo-
dules de batterie (60) ; et un élément couvercle
(52) à placer sur le dessus de l’élément plateau
(51), et fixé à l’élément plateau (51), caractérisé
en ce que
l’élément plateau (51) comprend une section en
résine (53) constituée d’une paroi périphérique
(54) et d’une paroi inférieure (51e) formées
d’une résine, une structure d’insert (200) com-
prenant une pluralité d’éléments inserts (200a
à 200f) faits de métal en feuille imbriqués dans
la paroi périphérique (54), et un élément joint
(81) appliqué à une partie joint (82) entre l’élé-
ment plateau (51) et l’élément couvercle (52), et
chacun des éléments inserts (200a à 200f) com-
prend uniquement un boulon imbriqué (204)
agencé dans la paroi périphérique (54) de telle
sorte qu’une partie filetée (204a) de celui-ci dé-
passe depuis la partie joint (82) de l’élément pla-
teau (51), et des écrous imbriqués (205) agen-
cés dans la paroi périphérique (54) de l’élément
plateau (51) à des positions différentes du bou-
lon imbriqué (204),
le boîtier de batterie (50) étant caractérisé en
ce qu’il comprend en outre :

des premières sections de fixation (310),
chacune d’elles étant formée par vissage
d’un élément écrou (97) sur le boulon im-
briqué (204), et par fixation de l’élément
écrou (97) dans un état où l’élément cou-
vercle (52) est placé au-dessus de l’élément
plateau (51) ; et
des secondes sections de fixation (320),
chacune d’elles étant formée par vissage
d’un élément boulon (96) dans l’écrou im-
briqué (205), et par fixation de l’élément
boulon (96) dans l’état où l’élément couver-
cle (52) est placé au-dessus de l’élément
plateau (51).

2. Boîtier de batterie pour un véhicule électrique selon
la revendication 1, caractérisé en ce que l’élément
joint (81) à appliquer à la partie joint (82) entre l’élé-
ment plateau (51) et l’élément couvercle (52) est ap-
pliqué à une partie bord périphérique de la partie
joint (82).

3. Boîtier de batterie pour un véhicule électrique selon
la revendication 1 ou 2, caractérisé en ce qu’un
premier collier (330) fait de métal est agencé dans
un trou d’une partie bord périphérique de l’élément

couvercle (52) dans lequel le boulon imbriqué (204)
est inséré, le premier collier (330) est interposé entre
les éléments inserts (200a à 200f) et l’élément écrou
(97), un second collier (331) est agencé dans un trou
de la partie bord périphérique de l’élément couvercle
(52) dans lequel l’élément boulon (96) est inséré, et
le second collier (331) est interposé entre les élé-
ments inserts (200a à 200f) et une section tête (96a)
de l’élément boulon (96).

4. Boîtier de batterie pour un véhicule électrique selon
la revendication 1 ou 2, caractérisé en ce qu’il com-
prend en outre :

des éléments barres (101, 102, 103 et 104),
agencés sur une face inférieure de l’élément pla-
teau (51), et s’étendant dans la direction de lar-
geur du corps de véhicule (11) ;
des écrous horizontaux imbriqués (203) fixés
aux éléments inserts (200a à 200f), et s’éten-
dant dans la direction horizontale ; et
des boulons (350) à visser dans les écrous ho-
rizontaux imbriqués (203), pour fixer l’élément
plateau (51) aux éléments barres (101, 102, 103
et 104), caractérisé en ce que les deux parties
extrémités des éléments barres (101, 102, 103,
et 104) sont fixées à une paire d’éléments laté-
raux (31 et 32) du corps de véhicule (11) depuis
la face inférieure du corps de véhicule (11) au
moyen des boulons (147, 157, 177 et 198).

5. Boîtier de batterie d’un véhicule électrique selon la
revendication 1 ou 2, caractérisé en ce que
le boulon imbriqué (204) est agencé entre deux
écrous imbriqués (205).
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