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(57) Abregé/Abstract:

A cell mounting structure (10) for a vehicle, having: a fiber-reinforced resin battery frame (20) secured to a vehicle body (12) by
fastening via a plurality of first fastening parts (40); a cell (30) secured to the battery frame (20) by fastening via a plurality of second
fastening parts (50); and extending members (52, 54) installed between the first fastening parts (40) and the second fastening

parts (50).
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ABSTRACT

A battery mounting structure (10) for a vehicle includes: a battery frame (20) made
of fiber reinforced resin and fastened and fixed to a vehicle body (12) via a plurality of
first fastening portions (40); a battery (30) fastened and fixed to the battery frame (20) via

a plurality of second fastening portions (50); and a ductile member (52, 54) provided

between the first fastening portion (40) and the second fastening portion (50).
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DESCRIPTION

TITLE OF THE INVENTION: BATTERY MOUNTING STRUCTURE FOR VEHICLE

TECHNICAL FIELD

[0001] The present invention relates to a battery mounting structure for a vehicle.

BACKGROUND ART

[0002] Such a structure has been conventionally known that a battery frame for
supporting a driving battery (battery) placed at a lower side relative to a floor portion of
an electric vehicle is molded by use of a fiber reinforced resin material and fixed to side
frames (at a vehicle-body side) placed at right and left sides of a bottom face of the tloor

portion (for example, see Japanese Patent No. 3606415).

SUMMARY OF THE INVENTION

Problem to be Solved by the Invention

[0003] However, the driving battery is supported by the side frames via the
battery frame made of fiber reinforced resin. Because of this, when a collision load 1s
input into the battery frame at the time of a collision of the vehicle, a crack might occur
in the battery frame, so that the driving battery might fall off the battery frame. As such,
there is room for improvement for a structure that restrains a driving battery from falling
off a battery frame when a collision load is input into the battery frame.

[0004] In view of this, the present invention is intended to provide a battery
mounting structure for a vehicle which can restrain a battery from falling oftf a battery

frame made of fiber reinforced resin even when a load is input into the battery frame.
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Means for Solving the Problem

[0005] In order to achieve the above object, a battery mounting structure for a
vehicle according to a first aspect of the present invention includes: a battery frame made
of fiber reinforced resin and fastened and fixed to a vehicle body via a plurality of first
fastening portions; a battery fastened and fixed to the battery frame via a plurality of
second fastening portions; and a ductile member provided over the first fastening portion
and the second fastening portion.

[0006] According to the first aspect of the present invention, the ductile member
1s provided over the first fastening portion for fastening and fixing the battery frame to
the vehicle body and the second fastening portion for fastening and fixing the battery to
the battery frame. Accordingly, even if a load is input into the battery frame made of
fiber reinforced resin and a crack occurs between the first fastening portion and the
second fastening portion, the ductile member restrains the battery from falling off the
battery frame.

[0007] Further, a battery mounting structure for a vehicle according to a second
aspect of the present invention is configured such that, in the battery mounting structure
for a vehicle according to the first aspect, the ductile member is provided over the first
fastening portion and the second fastening portion adjacent to each other.

[0008] According to the second aspect of the present invention, the ductile

member is provided over the first fastening portion and the second fastening portion

adjacent to each other. Accordingly, the ductile member can be configured in a compact
manner, thereby making it possible to restrain an increase in weight and an increase In
cost caused by providing the ductile member.

[0009] Further, a battery mounting structure for a vehicle according to a third
aspect of the present invention is configured such that, in the battery mounting structure
for a vehicle according to the first aspect, a plurality of fastening pairs each including the
first fastening portion and the second fastening ponibn adjacent to each other is placed so

as to be distanced from each other in a vehicle-body front-rear direction and in a vehicle
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width direction, and the ductile member is extended so as to connect the plurality of
fastening pairs in the vehicle-body front-rear direction or in the vehicle width direction.

[0010] According to the third aspect of the present invention, the plurality of
fastening pairs each including the first fastening portion and the second fastening portion
adjacent to each other and placed so as to be distanced from each other in the
vehicle-body front-rear direction and in the vehicle width direction is connected to each
other by the ductile member extended in the vehicle-body front-rear direction or the
ductile member extended in the vehicle width direction. Accordingly, in a case where
the fastening pairs are connected to each other by the ductile member extended in the
vehicle-body front-rear direction, even if a load is input from the vehicle width direction
and a crack occurs between the fastening pairs, it is possible to stably restrain the battery
from falling off the battery frame. Further, in a case where the fastening pairs are
connected to each other by the ductile member extended in the vehicle width direction,
even if a load is input from the vehicle-body front-rear direction and a crack occurs
between the fastening pairs, it is possible to stably restrain the battery from falling oft the
battery frame.

[0011] Further, a battery mounting structure for a vehicle according to a fourth
aspect of the present invention is configured such that, in the battery mounting structure
for a vehicle according to the first aspect, a plurality of fastening pairs each including the
first fastening portion and the second fastening portion adjacent to each other is placed so
as to be distanced from each other in a vehicle-body front-rear direction and in a vehicle
width direction, and the ductile member is extended so as to connect the plurality of
fastening pairs in the vehicle-body front-rear direction and in the vehicle width direction.

[0012] According to the fourth aspect of the present invention, the plurality of
fastening pairs each including the first fastening portion and the second fastening portion
adjacent to each other and placed so as to be distanced from each other in the
vehicle-body front-rear direction and in the vehicle width direction is connected to each

other by the ductile members extended in the vehicle-body front-rear direction and in the
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vehicle width direction. Accordingly, even if a load is input from the vehicle width

direction or from the vehicle-body front-rear direction and a crack occurs between the

fastening pairs, it is possible to stably restrain the battery from falling off the battery
frame.

[0013] Further, a battery mounting structure for a vehicle according to a fifth
aspect of the present invention is configured such that, in the battery mounting structure
for a vehicle according to any of the first to fourth aspects, the ductile member 1s formed
in a flat shape.

[0014] According to the fifth aspect of the present invention, the ductile member
is formed in a flat shape. Accordingly, the ductile member can be configured In a
simple manner.

[0015] Further, a battery mounting structure for a vehicle according to a sixth
aspect of the present invention is configured such that, in the battery mounting structure
for a vehicle according to any of the first to fourth aspects, the battery frame includes a
battery frame upper and a battery frame lower configured such that their outer peripheral
portions are joined to each other so as to form a closed section, and the ductile member 1s
provided inside the closed section.

[0016] According to the sixth aspect of the present invention, the ductile member
is provided inside the battery frame having a closed section structure. Accordingly,
even if a load is input into the battery frame, it is possible to effectively restrain a crack
from occurring in the battery frame and to more stably restrain the battery from falling oft
the battery frame.

[0017] Further, a battery mounting structure for a vehicle according to a seventh
aspect of the present invention is configured such that, in the battery mounting structure
for a vehicle according to the sixth aspect, the ductile member includes an upper member
and a lower member configured such that their flange portions are joined to each other so

as to form a closed section, and a flange portion of the upper member and a flange

portion of the lower member, in the outer peripheral portion side, are sandwiched
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between the outer peripheral portion of the battery frame upper and the outer peripheral
portion of the battery frame lower, so as to be joined to each other.

[0018] According to the seventh aspect of the present invention, the ductile
member has a closed section structure, and the flange portion of the upper member and
the flange portion of the lower member are sandwiched between the outer peripheral
portion of the battery frame upper and the outer peripheral portion of the battery frame
lower, so as to be joined to each other. This accordingly improves an impact resistance
of the battery frame. Accordingly, even if a load is input into the battery frame, it is
possible to more effectively restrain a crack from occurring in the battery frame. Hereby,
it 1s possible to more stably restrain the battery from falling off the battery frame.
Advantageous Effects of Invention

[0019] As described above, according to the first aspect of the present invention,
even if a load is input into the battery frame made of fiber reinforced resin, it is possible
to restrain the battery from falling off the battery frame.

[0020] According to the second aspect of the present invention, it is possible to
configure the ductile member in a compact manner and to restrain an increase in weight
and an increase in manufacturing cost.

[0021] According to the third aspect of the present invention, even if a load 1s
input into the battery frame made of fiber reinforced resin from the vehicle width
direction or the vehicle-body front-rear direction, it is possible to stably restrain the
battery from falling off the battery frame. .

[0022] According to the fourth aspect of the present invention, even if a load is
input into the battery frame made of fiber reinforced resin from the vehicle width
direction or the vehicle-body front-rear direction, it is possible to stably restrain the
battery from falling off the battery frame.

[0023] According to the fifth aspect of the present invention, it is possible to
configure the ductile member in a simple manner.

[0024] According to the sixth aspect of the present invention, even if a load is
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input into the battery frame made of fiber reinforced resin, it is possible to more stably

restrain the battery from falling oft the battery frame.
[0025] According to the seventh aspect of the present invention, it is possible to
improve an impact resistance of the battery frame made of fiber reinforced resin, and

even if a load is input into the battery frame, it is possible to more stably restrain the

battery from falling off the battery frame.

BRIEF DESCRIPTION OF THE DRAWINGS

[0026] [FIG. 1] FIG. 1 is an exploded perspective view illustrating a battery

mounting structure for a vehicle according to a first embodiment.

[FIG. 2] FIG. 2 is a plan view illustrating the battery mounting structure for a
vehicle according to the first embodiment.

[FIG. 3] FIG. 3 is a sectional view taken along an arrow A-A in FIG. 2.

[FIG. 4] FIG. 4 is a plan view illustrating a modification of the battery
mounting structure for a vehicle according to the first embodiment.

[FIG. 5] FIG. 5 is a sectional view taken along an arrow B-B 1n FIG. 4.

[FIG. 6] FIG. 6 is a plan view illustrating a battery mounting structure tor a
vehicle according to a second embodiment.

[FIG. 71 FIG. 7 is a sectional view taken along an arrow C-C in FIG. 6.

[FIG. 8] FIG. 8 is a plan view illustrating a battery mounting structure for a
vehicle according to a third embodiment.

[FIG. 9] FIG. 9 is a sectional view taken along an arrow D-D in FIG. 8.

[FIG. 10] FIG. 10 is a sectional view taken along an arrow E-E in FIG. 8.

[FIG. 11] FIG. 11 is a sectional view illustrating a modification of the battery
mounting structure for a vehicle according to the third embodiment.

[FIG. 12] FIG. 12 is a plan view illustrating a battery mounting structure for a

vehicle according to a fourth embodiment.



10

15

20

25

CA 02897705 2015-07-05

-
[FIG. 13] FIG. 13 is a sectional view taken along an arrow F-F in FIG. 12.

[FIG. 14] FIG. 14 is a plan view illustrating a modification of the battery
mounting structure for a vehicle according to the fourth embodiment.

[FIG. 15] F1G. 15 is a sectional view taken along an arrow G-G 1n FIG. 14.

MODES FOR CARRYING OUT THE INVENTION

[0027] Details of embodiments of the present invention will be described below
with reference to drawings. Note that, for the convenience of the description, in each of
the drawings, an arrow UP indicates a vehicle-body upward direction, an arrow FR
indicates a vehicle-body forward direction, and an arrow OUT indicates an outer side in a
vehicle width direction. Further, in the following description, in a case where up and
down directions, front and rear directions, and right and left directions are described
without any special description, they respectively indicate up and down of a vehicle-body
up-down direction, front and rear of a vehicle-body front-rear direction, and right and left
of a vehicle-body right-left direction (a vehicle width direction).

[0028] <First Embodiment>

Initially described is a first embodiment. As illustrated in FIGS. 1 to 3, a battery
mounting structure 10 for a vehicle, according to the present embodiment, which 1is

applied to a vehicle such as an electric vehicle includes: a battery frame (a stack frame)

20 made of fiber reinforced resin and fastened and fixed, via a plurality of first fastening

portions 40, to a metal floor panel (a vehicle body) 12 constituting a floor of the vehicle;
a fuel cell stack 30 as a battery fastened and fixed to the battery frame 20 via a plurality

of second fastening portions 50; and a plurality of (e.g., two) ductile members 52, 54

each provided over the first fastening portion 40 and the second fastening portibn 50.
[0029] The floor panel 12 includes a tunnel portion 14 provided in its central part

in the vehicle width direction and extending in the vehicle-body front-rear direction, and

paired right and left front mounting portions 16 each having a recessed sectional shape
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when viewed from the vehicle-body front-rear direction are provided on vehicle-body

front sides of both right and left sides of the tunnel portion 14. Further, paired right and
left rear mounting portions 18 each having a recessed sectional shape when viewed from
the vehicle width direction are provided on vehicle-body rear sides of both right and left
sides of the tunnel portion 14.

[0030]  Each of the front mounting portions 16 is provided with two through holes
16A aligned in the vehicle-body front-rear direction and configured to pass flange bolts
92 therethrough, and each of the rear mounting portions 18 is provided with one through
hole 18A configured to pass a flange bolt 92 therethrough. When the battery frame 20 is
fastened and fixed, with the flange bolts 92 and nuts 94, to each of the front mounting
portions 16 and each of the rear mounting portions 18, the battery frame 20 is placed at a
vehicle-body lower side relative to the floor panel 12 (see FIG. 3).

[0031] The battery frame 20 includes at least a flat upper frame 22 as a battery
frame upper, and a tray-shaped lower frame 24 as a battery frame lower. As illustrated
in FIG. 2, the upper frame 22 is formed in a "projection” shape, in a plan view, in which a
front central part projects toward a vehicle-body front side so as to fit a shape of the
after-mentioned outer packaging portion 32 of the fuel cell stack 30, and the lower frame
24 1s also formed in a "projection” shape in a plan view.

[0032] More specifically, as illustrated in FIG. 1, the lower frame 24 includes: a
flat bottom portion 25 formed in a "projection” shape in a plan view; a side wall portion

26 provided in a standing manner so as to be integrated with a peripheral part ot the
bottom portion 25; and a flat overhanging portion (an outer peripheral portion) 27 that
overhangs outwardly from an upper end of the side wall portion 26 in an integrated
manner. An outer shape including the overhanging portion 27 in a plan view has the
same size as the upper frame 22.

[0033] When the overhanging portion 27 of the lower frame 24 is joined to an
outer peripheral portion 23 of the upper frame 22 with an adhesive and bolts/nuts (not

shown), the battery frame 20 is configured to have a rectangular closed-section structure.
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Accordingly, a plurality of (e.g., four) through holes 21 configured to pass bolts

therethrough is formed at both right and left side parts of the outer peripheral portion 23
(the overhanging portion 27) (see FIG. 2).

[0034]  Further, that front central part of the outer peripheral portion 23 which
projects toward the vehicle-body front side i1s a projecting portion 23A, and that front
central part of the overhanging portion 27 which projects toward the vehicle-body front
side is a projecting portion 27A. Two through holes 23B aligned in the vehicle-body
front-rear direction are formed in each of the right and left side parts of the projecting
portion 23A of the outer peripheral portion 23, and one through hole 23C is formed In
each of right and left sides of a rear end of the outer peripheral portion 23,

[0035]  Further, two through holes 27B aligned in the vehicle-body front-rear
direction (so as to communicate with the through holes 23B) are formed in each of the
right and left side parts of the projecting portion 27A of the overhanging portion 27, and
one through hole 27C (communicating with the through hole 23C) is formed in each of
right and left sides of a rear end of the overhanging portion 27. These through holes
23B, 23C, 27B, 27C serve as insertion holes for collar members 48 and flange bolts 92 to
fasten the battery frame 20 to the floor panel 12 (see FIGS. 1, 3).

[0036] Further, the projecting portion 23A of the outer peripheral portion 23 is

provided with one through hole 23D adjacently at an inner side, in the vehicle width

direction, relative to the two through holes 23B. Each of the right and left sides of the
rear end of the outer peripheral portion 23 is provided with one through hole 23E
adjacently at an outer side, in the vehicle width direction, relative to the one through hole
23C. Each of the through holes 23D, 23E serves as a spill port for a weld nut 98 for
fastening the after-mentioned fuel cell stack 30 to the battery frame 20 (see FIG. 3).
[0037] Note that, as illustrated in FIG. 3, a reinforcing frame 28 made of fiber
reinforced resin may be provided, as an intermediate member, between the upper frame

22 and the lower frame 24, so as to configure the battery frame 20 to have a closed

section shape. The reinforcing frame 28 is provided integrally with a plurality of
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recessed portions 28A extending in the vehicle-body front-rear direction, and a bottom
face of each of the recessed portions 28A' 1 joined to a top face of the bottom portion 25
of the lower frame 24 with an adhesive.

|0038] A top face of the reinforcing frame 28 1s joined to a bottom face of the
upper frame 22 with an adhesive, and an oﬁter peripheral portion 28B of the reinforcing
frame 28 is sandwiched between the outer peripheral portion 23 of the upper frame 22
and the overhanging portion 27 of the lower frame 24, so that they are joined to each
other. The reinforcing frame 28 improves strength (rigidity) of the battery frame 20.

[0039] Note that the reinforcing frame 28 illustrated herein is configured such
that its recessed portions 28A are formed at positions corresponding to the through holes
23D, 23E, so as to be able to receive the weld nuts 98. Further, through holes 28C
configured to pass thé collar members 48 therethrough are formed in the outer peripheral
portion 28B of the reinforcing frame 28.

[0040]  As illustrated in FIGS. 1 to 3, the fuel cell stack 30 is configured such that
its outer packaging portion 32 is made of metal (or resin) in a box shape having a
projecting shape in a plan view, and leg portions 34 projecting outward are formed
integrally at a plurality of parts of a bottom-end periphery of the outer packaging portion
32. More specifically, the leg portions 34 are provided, in a projecting manner, in lower
ends of both right and left side walls 32A of that front central part of the outer packaging
portion 32 which projects toward the vehicle-body front side, and in lower ends of right
and left sides of a rear wall 32B of the outer packaging section 32.

[0041] Each of the leg portions 34 is provided with a through hole 34A
configured to pass the after-mentioned collar member 38 and flange bolt 96 therethrough.
Note that a cylindrical member 36 with a reinforcement flange is inserted into each
through hole 34A from a vehicle-body lower side, and an outer peripheral surface of a
cylindrical portion 36A as its shaft center portion is joined to an inner peripheral surface
of the each through hole 34A with an adhesive.

[0042] When the fuel cell stack 30 is fastened to the battery frame 20, the
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cylindrical collar member 38 is inserted into a through hole of the cylindrical portion 36A
of the cylindrical member 36, so that a bottom end surface of the collar member 38 and a
bottom face of a flange portion 36B of the cylindrical member 36 make contact with a top

face of the after-mentioned ductile member 52, 54 (see FIG. 3).

10043] As illustrated in FIGS. 1 to 3, on a top side of the upper frame 22,
generally elliptical ductile members 52, 54 are provided, respectively, over the front-side
through hole 23B (a first fastening portion 40) and the through hole 23D (a second
fastening portion 50) adjacent to each other, and over the through hole 23C (a first
fastening portion 40) and the through hole 23E (a second fastening portion 50) adjacent
to each other.

|0044] Each of the ductile members 52, 54 is molded into a flat shape by use of a
high strength steel plate or an ultrahigh strength steel plate, for example. Through holes
32A, 52B communicating with the through holes 23B, 23D, and through holes 54A, 54B
communicating with the through holes 23C, 23E are formed at respective both ends of
the ductile members 52, 54.

[0045] Further, as illustrated in FIG. 2, sizes of the ductile member 52 and the
ductile member 54 are determined appropriately according to a distance between the
through hole 23B and the through hole 23D adjacent to each other, and a distance
between the through hole 23C and the through hole 23E adjacent to each other,
respectively. Accordingly, in a case of the battery frame 20 illustrated herein, the ductile
member 54 is formed to have a size larger than the ductile member 52.

[0046] Further, each of the ductile members 52, 54 is joined to a top face of the
upper frame 22 with an adhesive, so as to be integrated with the upper frame 22. As
illustrated in FIG. 3, the weld nut 98 coaxially communicating with the through hole 52B,
54B is provided in advance on a bottom face of an inner end, in the vehicle width
direction, of the ductile member 52, 54.

[0047]  Further, as illustrated in FIG. 3, a metal reinforcing member 42 covering at

least the side wall portion 26 is provided at a lower side of the overhanging portion 27 of
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the battery frame 20. The reinforcing member 42 is configured to have a closed section
shape by joining a flange portion 44A of the upper panel 44 to a flange portion 46A of the
lower panel 46, and through holes 44B, 46B communicating with each other in a
vehicle-body up-down direction are formed in the upper panel 44 and the lower panel 46,
respectively.

[0048] The cylindrical collar member 48 made of metal (e.g., iron) 1s passed
through the through holes 44B, 46B, and its outer peripheral surface 48A is joined to the
upper panel 44 and the lower panel 46 by welding. Further, the collar member 48

projects toward the vehicle-body upper side from the top face of the upper panel 44, so as

to be passed through the through holes 27B, 23B, 52A or the through holes 27C, 23C,
54A.

[0049] Note that the upper panel 44 of the reinforcing member 42 is joined to a
bottom face of the overhanging portion 27, an external surface of the side wall portion 26,
and a part of a bottom face of the bottom portion 25 with an adhesive. Accordingly, as
illustrated in FIG. 3, the upper panel 44 is configured such that its inner side in the vehicle
width direction is bent to have a generally "L" shaped section so as to follow shapes ot
the overhanging portion 27, the side wall portion 26, and the bottom portion 25. The
lower panel 46 is configured such that its outer side in the vehicle width direction is bent

to have a generally reversed "L" shaped section so as to form a rectangular closed section
shape with the upper panel 44.

[0050] Here, a structure of the first fastening portion 40 of the battery frame 20
relative to the floor panel 12 and a structure of the second fastening portion 50 of the fuel

cell stack 30 relative to the battery frame 20 are described. Note that the first fastening
portion 40 and the second fastening portion 50 provided on a ductile-member-52 side
have the same structures as the first fastening portion 40 and the second fastening portion
50 provided on a ductile-member-54 side. Accordingly, the following describes the
ductile-member-52 side as an example.

[0051] Initially described is the first fastening portion 40. As illustrated in FIG
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3, the collar member 48 is passed through the through holes 44B, 46B of the reinforcing

member 42, so as to be joined to the reinforcing member 42. Accordingly, when the
reinforcing member 42 is attached to the lower side of the overhanging portion 27, the
collar member 48 is passed, from the vehicle-body lower side, through each of the
through holes 27B, 23B of the overhanging portion 27 (the projecting portion 27A) and
the outer peripheral portion 23 (the projecting portion 23A), and the through hole 52A of
the ductile member 52.

[0052] Then, the flange bolt 92 is passed through the through hole 48B of the
collar member 48 from the vehicle-body lower side, so as to project toward the
vehicle-body upper side from the through hole 16A formed in the front mounting portion
16 of the floor panel 12, and then, the flange bolt 92 is threadedly engaged with a nut 94,
Note that the flange bolt 92 is also fastened on the ductile-member-54 side, namely, on a
rear-mounting-portion-18 side, in the same manner. Hereby, the battery frame 20 is
fastened and fixed to the floor panel 12. A fastening part including the collar member
48 serves as the first fastening portion 40.

[0053] Next will be described the second fastening portion 50. As illustrated in
FIG. 3, the leg portion 34 (more specifically, the flange portion 36B of the cylindrical
member 36 provided integrally with the through hole 34A) of the fuel cell stack 30 is

placed on a top face of the battery frame 20 (the upper frame 22). Then, the collar
member 38 is inserted from the vehicle-body upper side into the through hole of the

cylindrical member 36, so as to be passed through the through hole 38A of the collar
member 38 and the through hole 52B of the ductile member 52.
[0054] Subsequently, the flange bolt 96 to which a washer 97 having an outside

diameter larger than an outside diameter of the cylindrical member 36 is fitted is inserted

from the vehicle-body upper side into the through hole 38A of the collar member 38, so

as to be threadedly engaged with the weld nut 98 provided on the bottom face of the
ductile member 52. Note that the flange bolt 96 is also fastened on the

ductile-member-54 side in the same manner. Hereby, the fuel cell stack 30 is fastened
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and fixed to the battery frame 20, and its fastening part serves as the second fastening
portion 30. That is, the fuel cell stack 30 is fixed to the battery frame 20 via the ductile
members 52, 54.

[0055] The following describes effects of the battery mounting structure 10 for a
vehicle, thus configured, according to the first embodiment of the present invention.

[0056] When the vehicle has a side collision, part of a collision load input herein
IS transmitted to the battery frame 20 made of fiber reinforced resin. Here, the ductile
members 52, 54 are provided, respectively, over the first fastening portion 40 and the
second fastening portion 50 in the vehicle front side of the battery frame 20, and over the

first fastening portion 40 and the second fastening portion 50 in the vehicle rear side of

the battery frame 20.

10057] Accordingly, even if part of the collision load is input into the battery
frame 20 having a low distortion limit and a crack (or breaking) occurs between the first
fastening portion 40 and the second fastening portion 50, the ductile members 52, 54 can
restrain or prevent the fuel cell stack 30 from falling off the battery frame 20.

[0058] Note that, even when the vehicle has a front end collision or a rear end
collision, it is possible to restrain or prevent the fuel cell stack 30 from falling oft the
battery frame 20 in a similar manner. Further, even if a load 1s input into the battery
frame 20 from an obstacle on a road surface to cause a crack (or breaking), the ductile

members 52, 54 can restrain or prevent the fuel cell stack 30 from falling oft the battery

frame 20.
[0059] Besides, since the ductile members 52, 54 are formed in a flat shape, they
can be configured in a simple manner. Further, the ductile members 52, 54 are each

provided between the first fastening portion 40 and the second fastening portion 50
adjacent to each other, so that they can be configured in a compact manner. Accordingly,
even in a configuration provided with the ductile members 52, 54, it is possible to restrain

an increase in weight of the vehicle and an increase in manufacturing cost.

[0060] (Modification of Fourth Embodiment)
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The following describes a modification of the first embodiment. As illustrated in

FIGS. 4, 5, ductile members 56, 58 according to the present modification are each
configured to have a closed section shape, and to be provided integrally in a battery frame
20 having a closed section shape.

[0061] As illustrated in FIG. 5, the ductile member 56 includes an upper panel 62
as an upper member, and a lower panel 64 as a lower member. The ductile member 56
1s configured to have a closed section shape by joining a flange portion 62A of the upper
panel 62 to a flange portion 64A of the lower panel 64.

|0062] Through holes 62B, 64B communicating with each other In the
vehicle-body up-down direction are formed in the upper panel 62 and the lower panel 64,
respectively. A collar member 48 is configured to be passed through the through holes
62B, 64B, and an outer peripheral surface 48A of the collar member 48 is joined to the
upper panel 62 and the lower panel 64 by welding.

[0063] A raised portion 63 projecting toward the vehicle-body upper side and
having a circular shape in a plan view is formed in the upper panel 62, and a through hole
63A configured to pass a flange bolt 96 therethrough is formed in a central part of the
raised portion 63. A weld nut 98 coaxially communicating with the through hole 63A 1s
provided on a bottom face of the raised portion 63.

[0064] The battery frame 20 includes a reinforcing frame 28 provided between an
upper frame 22 and a lower frame 24. Through holes 22A, 28C, 25A configured to pass

the collar member 48 therethrough are formed in the upper frame 22, the reinforcing
frame 28, and a bottom portion 25 of the lower frame 24, respectively. Through holes

22B, 28D are formed in the upper frame 22 and the reinforcing frame 28 so that the
raised portion 63 projects from a top face of the upper frame 22. A bending portion 28E
to bend in a stepped manner is formed in an inner side of the reinforcing frame 28 in the
vehicle width direction.

[0065] Accordingly, the battery frame 20 is assembled in the following manner.

First, the ductile member 56 is provided in the lower frame 24. At this time, a lower
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end of the collar member 48 is passed through the through hole 25A formed in the bottom

portion 25. Then, at least a bottom face of the flange portion 64A of the lower panel 64
of the ductile member 56 is joined to a top face of an overhanging portion 27 of the lower
frame 24 with an adhesive.

[0066] Then, the reinforcing frame 28 is put on the ductile member 56. At this
time, the collar member 48 is passed through the through hole 28C, and the raised portion
63 1s passed through the through hole 28D. Further, at least a bottom face of an outer
peripheral portion 28B of the reinforcing frame 28 is joined to a top face of the flange
portion 62A of the upper panel 62 of the ductile member 56 with an adhesive. Also, a
bottom face of the bending portion 28E of the reinforcing frame 28 is joined to the top
face of the flange portion 62A of the upper panel 62 of the ductile member 56, and the
top ftace of the bottom portion 25 with an adhesive.

[0067] Finally, the upper frame 22 is put on the reinforcing frame 28. At this
time, the collar member 48 is passed through the through hole 22A, and the raised portion
63 1s passed through the through hole 22B. Then, at least a bottom face of an outer
peripheral portion 23 of the upper frame 22 is joined to a top face of the outer peripheral
portion 28B of the reinforcing frame 28 with an adhesive. Hereby, the ductile member
56 having a closed section shape is integrally provided in the battery frame 20.

[0068] With such a configuration, the ductile member 56 having a closed section

shape is provided over a first fastening portion 40 and a second fastening portion 50, so
that the first fastening portion 40 can be firmly connected to the second fastening portton
50 and an impact resistance of the battery frame 20 can be improved.

[0069] Accordingly, it is possible to effectively restrain occurrence of a crack (or

breaking) between the first fastening portion 40 and the second fastening portion 50 at the
time when a collision load is input into the battery frame 20. Further, even if a crack (or
breaking) occurs between the first fastening portion 40 and the second fastening portion
50, it is possible to stably restrain or prevent a fuel cell stack 30 from falling oft the

battery frame 20.
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[0070] Note that a ductile-member-58 side is similar to the ductile-member-56
side, so a description thereof is omitted. Further, the ductile members 52, 54, 56, 58
according to the first embodiment are not limited to the shapes illustrated in the figures,
provided that they have shapes that can be provided over the first fastening portion 40
and the second fastening portion 50 adjacent to each other. Accordingly, in the
following description, even if a ductile member having a closed section shape and
provided over a first fastening portion 40 and a second fastening portion 50 adjacent to
each other has a shape different from the shapes illustrated in FIGS. 4, 5, a reference sign

56, 38 is assigned to the ductile member, and a detailed description thereof i1s omitted

herein.

[0071] <Second Embodiment>

Next will be described a second embodiment. Note that a portion equivalent to a
portion in the first embodiment (including the modification) has the same reference sign
as the portion in the first embodiment, and a detailed description thereof (including
common effects) is omitted appropriately.

[0072] Further, in the following description, a first fastening portion 40 and a
second fastening portion 50 adjacent to each other are assumed as one fastening pair, and
a pair on a vehicle left-front side is referred to as a fastening pair 60, a pair on a vehicle
right-front side is referred to as a fastening pair 70, a pair on a vehicle left-rear side is
referred to as a fastening pair 80, and a pair on a vehicle right-rear side is referred to as a
fastening pair 90. That is, the fastening pairs 60, 70, 80, 90 are placed so as to be
distanced from each other in the vehicle-body front-rear direction and in the vehicle
width direction.

[0073] As illustrated in FIG. 6, in the second embodiment, the fastening pair 60
on the vehicle left side and the fastening pair 70 on the vehicle right side, in the vehicle
front side, are connected to each other by a ductile member 66 extending in the vehicle
width direction and having a closed section shape. Further, the fastening pair 80 on the

vehicle left side and the fastening pair 90 on the vehicle right side, in the vehicle rear side,
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are connected to each other by a ductile member 68 extending in the vehicle width
direction and having a closed section shape. Note that the ductile member 66 and the
ductile member 68 have the same configuration, so the description is made by taking the

ductile member 66 as an example.

[0074] As illustrated in FIG. 7, the ductile member 66 includes an upper panel 72
as an upper member, and a lower panel 74 as a lower member. The ductile member 66
is configured to have a closed section shape by joining a flange portion 72A of the upper
panel 72 to a flange portion 74 A of the lower panel 74.

[0075] Through holes 72B, 74B communicating with each other in the
vehicle-body up-down direction are formed in the upper panel 72 and the lower panel 74,
respectively. A collar member 48 is configured to be passed through the through holes
72B, 74B, and an outer peripheral surface 48A of the collar member 48 is joined to the
upper panel 72 and the lower panel 74 by welding.

[0076] A raised portion 73 projecting toward the vehicle-body upper side and
having a circular shape in a plan view is formed in the upper panel 72, and a through hole
73A configured to pass a flange bolt 96 therethrough is formed in a central part of the
raised portion 73. A weld nut 98 coaxially communicating with the through hole 73A is
provided on a bottom face of the raised portion 73.

[0077] A battery frame 20 includes a reinforcing frame 28 provided between an
upper frame 22 and a lower frame 24. Through holes 22A, 28C, 25A configured to pass
the collar member 48 therethrough are formed in the upper frame 22, the reinforcing
frame 28, and a bottom portion 25 of the lower frame 24, respectively. Through holes
22B, 28D are formed in the upper frame 22 and the reinforcing frame 28 so that the
raised portion 73 projects from a top face of the upper trame 22.

[0078] Accordingly, by assembling the battery frame 20 similarly to the
modification of the first embodiment, the ductile member 66 having a closed section

shape is integrally provided in the battery frame 20. Note that, the ductile member 68 1s

also integrally provided in the battery frame 20 in a similar manner.
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[0079] In such a configuration, the ductile member 66, 68 having a closed section
shape is provided between the first fastening portion 40 and the second fastening portion
50, the fastening pair 60 on the vehicle left-front side is connected to the fastening pair 70
on the vehicle right-front side in the vehicle width direction by the ductile member 66
having a closed section shape, and the fastening pair 80 on the vehicle left-rear side is
connected to the fastening pair 90 on the vehicle right-rear side in the vehicle width
direction by the ductile member 68 having a closed section shape.

[0080] Accordingly, it is possible to effectively restrain not only occurrence of a
crack (or breaking) between the first fastening portion 40 and the second fastening
portion 50 at the time when a collision load is input into the battery frame 20, but also
occurrence of a crack (or breaking) between the fastening pair 60 on the vehicle left-front
side and the fastening pair 70 on the vehicle right-front side and occurrence of a crack (or
breaking) between the fastening pair 80 on the vehicle left-rear side and the fastening pair
90 on the vehicle right-rear side at the time when a collision load is input from the
vehicle-body front-rear direction in particular.

[0081] Even if a crack (or breaking) occurs between the first fastening portion 40
and the second fastening portion 50, a crack (or breaking) occurs between the fastening
pair 60 on the vehicle left-front side and the fastening pair 70 on the vehicle right-front
side, or a crack (or breaking) occurs between the fastening pair 80 on the vehicle left-rear
side and the fastening pair 90 on the vehicle right-rear side, it is possible to stably restrain
or prevent a fuel cell stack 30 from falling off the battery frame 20.

[0082] Note that the ductile members 66, 68 in the second embodiment are not
limited to the shapes illustrated in the figures, provided that the ductile members 66, 68
have shapes that allow the fastening pair 60 on the vehicle left-front side to be connected
to the fastening pair 70 on the vehicle right-front side in the vehicle width direction and
the fastening pair 80 on the vehicle left-rear side to be connected to the fastening pair 90
on the vehicle right-rear side in the vehicle width direction. Accordingly, in the

following description, respective ductile members for connecting left and right fastening
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pairs 60, 70 to each other and for connecting left and right fastening pairs 80, 90 to each

other have reference signs 66, 68 even if they have shapes different from the shapes
illustrated in FIGS. 6, 7, and detailed descriptions thereof are omitted herein.

[0083] <Third Embodiment>

Next will be described a third embodiment. Note that a portion equivalent to a
portion in the first embodiment and the second embodiment has the same reference sign
as the portion in the first embodiment and the second embodiment, and a detailed
description thereof (including common effects) 1s omitted appropriately.

[0084] As illustrated in FIG. 8, in the third embodiment, a fastening pair 60 on the
vehicle front side and a fastening pair 80 on the vehicle rear side, in the vehicle left side,
are connected to each other by a flat ductile member 76 extending in the vehicle-body
front-rear direction, and a fastening pair 70 on the vehicle front side and a fastening pair
90 on the vehicle rear side, in the vehicle right side, are connected to each other by a flat
ductile member 78 extending in the vehicle-body front-rear direction.

[0085] In other words, a ductile member 56 on the vehicle front side and a ductile
member 58 on the vehicle rear side, in the vehicle left side, are connected to each other
by the ductile member 76, and a ductile member 56 on the vehicle front side and a ductile
member 58 on the vehicle rear side, in the vehicle right side, are connected to each other
by the ductile member 78. Note that, as illustrated in FIG. 9, the ductile members 56, 58
have the same configuration as in the first embodiment. Further, the ductile member 76
and the ductile member 78 have the same configuration, so the description is made by

taking the ductile member 76 as an example.
[0086] As illustrated in FIG.. 10, the ductile member 76 provided in the vehicle

left side is configured to connect a first fastening portion 40 of the fastening pair 60 to a
first fastening portion 40 of the fastening pair 80. More specifically, in the vehicle left
side, a rear-side first fastening portion 40 out of the first fastening portions 40 aligned in a
front-rear direction in the fastening pair 60 is configured such that a front end 76A of the

ductile member 76 is placed between the ductile member 56 and a bottom portion 25 of a
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lower frame 24 so as to be joined thereto, and a collar member 48 is passed through a
through hole 76C of the front end 76A. Further, a first fastening portion 40 of the
fastening pair 80 is configured such that a rear end 76B of the ductile member 76 is
placed between the ductile member 58 and the bottom portion 25 of the lower frame 24
so as to be joined thereto, and a collar member 48 is passed through a through hole 76D
of the rear end.

[0087] In such a configuration, the ductile member 56, 58 having a closed section
shape is provided over the first fastening portion 40 and the second fastening portion 50,
the fastening pair 60 (the ductile member 56) on the vehicle left-front side and the
fastening pair 80 (the ductile member 58) on the vehicle left-rear side are connected to
cach other by the ductile member 76 in the vehicle-body front-rear direction, and the
fastening pair 70 (the ductile member 56) on the vehicle right-front side and the fastening
pair 90 (the ductile member 58) on the vehicle right-rear side are connected to each other
by the ductile member 78 in the vehicle-body front-rear direction.

[0088] Accordingly, it is possible to effectively restrain not only occurrence of a
crack (or breaking) between the first fastening portion 40 and the second fastening
portion 50 at the time when a collision load is input into a battery frame 20, but also
occurrence of a crack (or breaking) between the fastening pair 60 on the vehicle left-tront
side and the fastening pair 80 on the vehicle left-rear side and occurrence of a crack (or
breaking) between the fastening pair 70 on the vehicle right-front side and the fastening

pair 90 on the vehicle right-rear side at the time when a collision load is input from the

vehicle width direction in particular.

[0089] Ewven if a crack (or breaking) occurs between the first fastening portion 40
and the second fastening portion 50, a crack (or breaking) occurs between the fastening
pair 60 on the vehicle left-front side and the fastening pair 80 on the vehicle left-rear side,
or a crack (or breaking) occurs between the fastening pair 70 on the vehicle right-front
side and the fastening pair 90 on the vehicle right-rear side, it is possible to stably restrain

or prevent a fuel cell stack 30 from falling off the battery frame 20.
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[0090] Besides, the left and right ductile members 76, 78 each connect the ductile

member 56 to the ductile member 58 so as to include the first fastening portion 40 in the
fastening pair 60, 70 on the vehicle front side, and the first fastening portion 40 in the
fastening pair 80, 90 on the vehicle rear side, thereby making it possible to further
improve strength (rigidity) of the battery frame 20.

[0091] (Modification of Third Embodiment)

Next will be described a modification of the third embodiment. As illustrated in
FIG. 11, each ductile member 77 according to the present modification is configured to
have a closed section shape extending in the vehicle-body front-rear direction, so as to
connect a fastening pair 60 on the vehicle left-front side to a fastening pair 80 on the
vehicle left-rear side or to connect a fastening pair 70 on the vehicle right-front side to a
fastening pair 90 on the vehicle right-rear side.

[0092] The ductile member 77 includes an upper panel 82 as an upper member,
and a lower panel 84 as a lower member. The ductile member 77 1s configured to have
a closed section shape by joining a flange portion 82A of the upper panel 82 to a flange
portion 84A of the lower panel 84.

[0093] Through holes 82B, 84B communicating with each other in the
vehicle-body up-down direction are formed in the upper panel 82 and the lower panel 84,

respectively. A collar member 48 is configured to be passed through the through holes
82B, 84B, and an outer peripheral surface 48A of the collar member 48 is joined to the

upper panel 82 and the lower panel 84 by welding.

[0094]  Although not illustrated herein, a raised portion projecting toward the
vehicle-body upper side and having a circular shape in a plan view is formed in the upper
panel 82, and a through hole configured to pass a flange bolt 96 therethrough is formed in
a central part of the raised portion. A weld nut 98 coaxially communicating with the
through hole is provided on a bottom face of the raised portion.

[0095] In such a configuration, the ductile member 77 having a closed section

shape is provided over the first fastening portion 40 and the second fastening portion 50,
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the fastening pair 60 on the vehicle left-front side is connected to the fastening pair 80 on

the vehicle left-rear side in the vehicle-body front-rear direction by the ductile member
77 having a closed section shape, and the fastening pair 70 on the vehicle right-tront side
is connected to the fastening pair 90 on the vehicle right-rear side in the vehicle-body
front-rear direction by the ductile member 77 having a closed section shape.

[0096] Accordingly, it is possible to more effectively restrain not only occurrence
of a crack (or breaking) between the first fastening portion 40 and the second fastening
portion 50 at the time when a collision load is input into a battery frame 20, but also
occurrence of a crack (or breaking) between the fastening pair 60 on the vehicle left-tront
side and the fastening pair 80 on the vehicle left-rear side and occurrence of a crack (or
breaking) between the fastening pair 70 on the vehicle right-front side and the fastening
pair 90 on the vehicle right-rear side at the time when a collision load is input from the
vehicle width direction 1n particular.

[0097] Even if a crack (or breaking) occurs between the first fastening portion 40
and the second fastening portion 50, a crack (or breaking) occurs between the fastening
pair 60 on the vehicle left-front side and the fastening pair 80 on the vehicle left-rear side,
or a crack (or breaking) occurs between the fastening pair 70 on the vehicle right-front

side and the fastening pair 90 on the vehicle right-rear side, it is possible to more stably

restrain or prevent a fuel cell stack 30 from falling off the battery frame 20.

[0008] <Fourth Embodiment>

Next will be described a fourth embodiment. Note that a portion equivalent to a
portion in the first to third embodiments has the same reference sign as the portion in the
first to third embodiments, and a detailed description thereof (including common eftects)
is omitted appropriately. Further, a sectional view taken along an arrow C-C in FIG. 12
Is the same as FIG. 7.

[0099]  As illustrated in FIGS. 12, 13, the fourth embodiment is an embodiment In

which the second embodiment is combined with the third embodiment. That 1S, a

fastening pair 60 on the vehicle left side and a fastening pair 70 on the vehicle right side,
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in the vehicle front side, are connected to each other by a ductile member 66 extending in

the vehicle width direction, and a fastening pair 80 on the vehicle left side and a fastening
pair 90 on the vehicle right side, in the vehicle rear side, are connected to each other by a
ductile member 68 extending in the vehicle width direction.

[0100] Further, in the vehicle left side, the ductile member 66 is connected to the
ductile member 68 by a ductile member 86 extending in the vehicle-body front-rear
direction, and in the vehicle right side, the ductile member 66 is connected to the ductile
member 68 by a ductile member 88 extending in the vehicle-body front-rear direction.
More specifically, respective front ends 86A, 88A of the ductile members 86, 88 are
joined to rear ends 66A of the ductile member 66, and respective rear ends 86B, 88B of
the ductile members 86, 88 are joined to front ends 68A of the ductile member 68.

[0101] In such a configuration, the ductile member 66, 68 having a closed section
shape is provided over a first fastening portion 40 and a second fastening portion 50, the
fastening pair 60 (the ductile member 66) on the vehicle lefi-front side and the fastening
pair 80 (the ductile member 68) on the vehicle left-rear side are connected to each other
by the ductile member 86 in the vehicle-body front-rear direction, and the fastening pair
70 (the ductile member 66) on the vehicle right-front side and the fastening pair 90 (the
ductile member 68) on the vehicle right-rear side are connected to each other by the
ductile member 88 in the vehicle-body front-rear direction.

[0102] Accordingly, it is possible to effectively restrain not only occurrence of a
crack (or breaking) between the first fastening portion 40 and the second fastening
portion 50 at the time when a collision load is input into a battery frame 20 from the
vehicle-body front-rear direction or the vehicle width direction, but also occurrence of a
crack (or breaking) between the fastening pair 60 on the vehicle left-front side and the
fastening pair 70 on the vehicle right-front side and a crack (or breaking) between the
fastening pair 80 on the vehicle left-rear side and the fastening pair 90 on the vehicle
right-rear side, and furthermore, occurrence of a crack (or breaking) between the

fastening pair 60 on the vehicle left-front side and the fastening pair 80 on the vehicle
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left-rear side, and occurrence of a crack (or breaking) between the fastening pair 70 on
the vehicle right-front side and the fastening pair 90 on the vehicle right-rear side.

[0103] (Modification of Fourth Embodiment)

Next will be described a modification of the fourth embodiment. As illustrated in
FIGS. 14, 15, first fastening portions 40 in fastening pairs 60, 70 on the vehicle front side
may be configured to be connected to first fastening portions 40 in fastening pairs 80, 90
on the vehicle rear side by left and right ductile members 76, 78, respectively.

[0104] That is, for example, in the vehicle left side, a rear-side first fastening
portion 40 out of the first fastening portions 40 aligned in a front-rear direction in the
fastening pair 60 is configured such that a front end 76A of the ductile member 76 i1s
placed between a ductile member 66 and a bottom portion 25 of a lower frame 24 so as to
be joined thereto, and a collar member 48 is passed through a through hole 76C of the
front end 76A. Further, a first fastening pdrtion 40 of the fastening pair 80 is configured
such that a rear end 76B of the ductile member 76 is placed between a ductile member 68
and the bottom portion 25 of the lower frame 24 so as to be joined thereto, and a collar
member 48 is passed through a through hole 76D of the rear end 76B.

[0105] In such a configuration, the left and right ductile members 76, 78 are each
joined so as to include the first fastening portion 40 in the fastening pair 60, 70 on the
vehicle front side, and the first fastening portion 40 in the fastening pair 80, 90 on the
vehicle rear side, thereby connecting the ductile member 66 to the ductile member 68.
This makes it possible to further improve strength (rigidity) of a battery frame 20.

[0106]  Further, in a case of the ductile members 86, 88 in which the front ends
86A, 88A are joined to rear ends 66A of the ductile member 66 and rear ends 86B, 88B
are joined to front ends 68A of the ductile member 68, when an excessive load is input
into the battery frame 20, a breakage (detachment) may be caused in joint portions
thereof. However, in a case of the ductile members 76, 78, the ductile members 76, 78

are joined so as to include the first fastening portions 40 on the vehicle front side and the

first fastening portions 40 on the vehicle rear side, so that such a problem does not occur.
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[0107] The battery mounting structure 10 for a vehicle according to the present

embodiment has been described with reference to the drawings. However, the battery
mounting structure 10 for a vehicle according to the present embodiment is not limited to
those illustrated in the drawings, and its design is modifiable appropriately within a range
that does not deviate from the gist of the present invention. For example, the ductile
member (a metallic component) according to the present embodiment is not limited to a
member molded by use of a high strength steel plate or an ultrahigh strength steel plate,
but may be molded by use of aluminum alloy, iron, or the like with some hardness.

[0108] Further, the ductile member according to the present embodiment 1s not
limited to a configuration in which the ductile member is joined to the battery frame 20
with an adhesive, but may be configured to be joined by use of a connecting member
such as a rivet.  Further, joining of the ductile members 76, 78 to the ductile members 56,
58, joining of the ductile members 76, 78 or the ductile members 86, 88 to the ductile
members 66, 68, and further, joining of the flange portion of the upper panel to the tlange
portion of the lower panel may be performed by spot welding, an adhesive, and the like,
and are not limited in particular.

[0109] Further, the ductile member according to the present embodiment 1s not
limited to a configuration in which the ductile member is provided over the first fastening
portion 40 and the second fastening portion 50 adjacent to each other. Further, the

battery frame 20 according to the present embodiment is not limited to a configuration to

support the fuel cell stack 30.

Description of the Reference Numerals
[0110] 10/ battery mounting structure for vehicle
12/ floor panel (vehicle body)
20/ battery frame
22/ upper frame (battery frame upper)

23/ outer peripheral portion
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24/ lower frame (battery frame lower)

277/ projecting portion (outer peripheral portion)

10

15

20

23

30/ fuel cell stacks (battery)

40/ first fastening portion

50/ second fastening portion
52/ ductile member

54/ ductile member

56/ ductile member

58/ ductile member

60/ fastening pair

62/ upper panel (upper member)
64/ lower panel (lower member)
66/ ductile member

68/ ductile member

70/ fastening pair

72/ upper panel (upper member)
74/ lower panel (lower member)
76/ ductile member

77/ ductile member

78/ ductile member

80/ fastening pair

82/ upper panel (upper member)
84/ lower panel (lower member)
86/ ductile member

88/ ductile member

90/ fastening pair
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CLAIMS

1. A battery mounting structure for a vehicle, comprising:

a battery frame made of fiber reinforced resin and fastened and fixed to a vehicle
body via a plurality of first fastening portions;

a battery fastened and fixed to the battery frame via a plurality of second fastening
portions; and

a ductile member provided over the first fastening portion and the second

fastening portion.

2. The battery mounting structure for the vehicle, according to claim 1, wherein
the ductile member is provided over the first fastening portion and the second

fastening portion adjacent to each other.

3. The battery mounting structure for the vehicle, according to claim 1, wherein:

a plurality of fastening pairs each including the first fastening portion and the
second fastening portion adjacent to each other is placed so as to be distanced from each
other in a vehicle-body front-rear direction and in a vehicle width direction; and

the ductile member is extended so as to connect the plurality of fastening pairs in

the vehicle-body front-rear direction or in the vehicle width direction.

4. The battery mounting structure for the vehicle, according to claim 1, wherein:

a plurality of fastening pairs each including the first fastening portion and the
second fastening portion adjacent to each other is placed so as to be distanced from each
other in a vehicle-body front-rear direction and in a vehicle width direction; and

the ductile member is extended so as to connect the plurality of fastening pairs in

the vehicle-body front-rear direction and in the vehicle width direction.
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5. The battery mounting structure for the vehicle according to any one of claims 1

to 4, wherein

the ductile member is formed in a flat shape.

6. The battery mounting structure for the vehicle according to any one of claims 1
to 4, wherein:

the battery frame includes a battery frame upper and a battery frame lower
configured such that their outer peripheral portions are joined to each other so as to form

a closed section; and

the ductile member is provided inside the closed section.

7. The battery mounting structure for the vehicle, according to claim 6, wherein:

the ductile member includes an upper member and a lower member configured
such that their flange portions are joined to each other so as to form a closed section; and

a flange portion of the upper member and a flange portion of the lower member,
in an outer peripheral portion side, are sandwiched between the outer peripheral portion
of the battery frame upper and the outer peripheral portion of the battery frame lower, so

as to be joined to each other.
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