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(57) Abstract: A vehicle battery mounting structure. (10) includes i) a battery frame (20) that includes a battery upper frame (22)
made of fiber-reinforced resin and a battery lower frame (26) made of fiber-reinforced resin, and that is arranged on a vehicle body
lower side of a floor panel (12) and supports a battery (16); and ii) a ductile member (40) that has an upper main body portion (43)
joined to the battery upper frame (22), an upper flange portion (44) continuously provided on a vehicle width direction outside end
portion of the upper main body portion (43), a lower main body portion (47) joined to the battery lower frame (26), and a lower
flange portion (48) continuously provided on a vehicle width direction outside end portion of the lower main body portion (47), in
which the upper flange portion (44) and the lower flange portion (48) are overlapped and fixed to a lower surtace side of the tloor
panel (12).
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VEHICLE BATTERY MOUNTING STRUCTURE

BACKGROUND OF THE INVENTION

1. Field of the Invention

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

2. Description of Related Art

[0002] Japanese Patent No. 3606415, for example, describes a structure in which
a battery frame that houses a driving battery arranged below a floor portion of an electric
vehicle is made of fiber-reinforced resin material (FRP: fiber-reinforced plastic) and is
fixed to a side frame (an under member) arranged on a left and right of a lower surface of
the floor portion.

[0003] However, when the battery frame is made of fiber-reinforced resin
material, a fixing portion on the battery frame side that is fixed to the under member (on
the floor portion side) may break from an impact load input from a side collision of the
vehicle, so there is room for improvement in a structure that inhibits this fixing portion

from breaking.

SUMMARY OF THE INVENTION

[0004) The invention thus provides a vehicle battery mounting structure capable
of inhibiting a fixing portion that is on a side with a battery frame made of fiber-reinforced
resin material and that is fixed to a floor portion side, from breaking when a side collision
of a vehicle occurs.

[0005] A first aspect of the invention relates to a vehicle battery mounting
structure that includes a battery frame that includes a battery upper frame made of
fiber-reinforced resin and a battery lower frame made of fiber-reinforced resin, and that is
arranged on a vehicle body lower side of a floor panel and supports a battery: and a ductile

member that has an upper main body portion joined to the battery upper frame, an upper



10

15

20

25

WO 2014/188259 PCT/IB2014/000793

2
flange portion continuously provided on a vehicle width direction outside end portion of
the upper main body portion, a lower main body portion joined to the battery lower frame,
and a lower flange portion continuously provided on a vehicle width direction outside end
portion of the lower main body portion, in which the upper flange portion and the lower
flange portion are overlapped and fixed to a lower surface side of the floor panel.

[0006] With this structure, the upper flange portion continuously provided with
the upper main body portion that is joined to the battery frame, and the lower flange
portion continuously provided with the lower main body portion that is joined to the
battery frame are overlapped and fixed to the lower surface side of the floor panel.
Therefore, even if some of the impact load is input to the upper flange portion and the
lower flange portion via the floor panel when there is a side collision of the vehicle, the
upper flange portion and the lower flange portion have ductility, and thus will not break
simply by bending and deforming. That is, according to the invention, the fixing portion
that is on the side with the battery frame made of fiber-reinforced resin and that is fixed to
the floor portion side, is inhibited or prevented from breaking.

[0007] The vehicle battery mounting structure may also include an intermediate
member arranged between the battery upper frame and the battery lower frame, and the
lower main body portion may be sandwiched by the intermediate member and the battery
lower frame.

[0008] With this structure, the lower main body portion is sandwiched by the
intermediate member and the battery lower frame. Therefore, even if the upper flange
portion and the lower flange portion bend and deform when there is a side impact of the
vehicle, the lower main body portion is inhibited or prevented from peeling away from the
battery lower frame.

[0009] The battery lower frame may be such that a vehicle width direction outside
end portion thereof extends to a boundary portion between the lower main body portion
and the lower flange portion.

[0010] With this structure, the vehicle width direction outside end portion of the

battery lower frame extends to the boundary portion between the lower main body portion
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and the lower flange portion. Therefore, some of the impact load that heads toward the
vehicle width direction inside that is input when there is a side impact of the vehicle is
efficiently transmitted to the battery frame via the battery lower frame.

[0011] The vehicle battery mounting structure may also include an intermediate
member arranged between the battery upper frame and the battery lower frame, and the
upper main body portion may be sandwiched by the intermediate member and the battery
upper frame.

[0012] With this structure, the upper main body portion is sandwiched by the
intermediate member and the battery upper frame. Therefore, even if the upper flange
portion and the lower flange portion bend and deform when there is a side impact of the
vehicle, the upper main body portion is inhibited or prevented from peeling away from the
battery upper trame.

[0013] The upper flange portion may have an inclined portion that is inclined
downward toward a vehicle width direction inside, on the upper main body portion side of
the upper flange portion, and to a vehicle width direction outside of the battery frame.

[0014] With this structure, the upper flange portion has an inclined portion that is
inclined downward toward a vehicle width direction inside, on the upper main body
portion side of the upper flange portion, and to a vehicle width direction outside of the
battery frame. Therefore, when there is a side impact of the vehicle, the upper flange
portion will tend to bend and deform with the boundary portion with the upper main body
portion as the fulcrum, so the stress load applied to the battery frame is able to be reduced.

[0015] The upper flange portion may have a recessed portion that is U-shaped
when viewed from a vehicle body longitudinal direction, on the upper main body portion
side of the upper flange portion. and to a vehicle width direction outside of the battery
frame.

[0016] With this structure, the upper flange portion has a recessed portion that is
U-shaped when viewed from a vehicle body longitudinal direction, on the upper main body
portion side of the upper flange portion, and to a vehicle width direction outside of the

battery frame. Therefore, when there is a side impact of the vehicle, the upper flange
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portion will tend to bend and deform with the boundary portion with the upper main body
portion, i.e., the recessed portion, as the fulcrum, so the stress load applied to the battery
frame is able to be reduced. A U-shaped in the invention also includes a V-shaped and a
general U-shaped that is not a precise U-shape.

[0017] The ductile member may have a joining portion where the upper main
body portion side of the upper flange portion and the lower main body portion side of the
lower flange portion are joined. The upper main body portion side of the upper flange
portion, and the lower main body portion side of the lower flange portion are joined by
joining means.

[0018] With this structure, the upper main body portion side of the upper flange
portion, and the lower main body portion side of the lower flange portion are joined by
joining means. Therefore, when there is a side impact of the vehicle, the upper main
body portion side of the upper flange portion and the lower main body portion side of the
lower flange portion will not peel away, and the upper tlange portion will bend and deform
even more easily with the boundary portion with the upper main body portion as the
fulerum. Accordingly. the stress load applied to the battery frame is able to be reduced
even more, and the upper main body portion is further inhibited or prevented form peeling

away from the battery frame.

BRIEF DESCRIPTION OF THE DRAWINGS

[0019] Features, advantages, and technical and industrial significance of
exemplary embodiments of the invention will be described below with reference to the
accompanying drawings, in which like numerals denote like elements, and wherein:

FIG. 1 is a front sectional view of a vehicle battery mounting structure according to
an example embodiment of the invention;

FIG. 2 is an exploded perspective view of a ductile member and a battery frame that
forms the vehicle battery mounting structure according to the example embodiment;

FIG. 3 is a front sectional view of a state in which a vehicle provided with the vehicle

battery mounting structure according to the example embodiment has collided with a pole
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in a side impact;

FIG. 4 is a partial enlarged front sectional view of a modified example of the vehicle
battery mounting structure according to the example embodiment;

FIG. 5 is a partial enlarged front sectional view of another modified example of the
vehicle battery mounting structure according to the example embodiment;

FIG. 6 is a partial enlarged front sectional view of yet another modified example of
the vehicle battery mounting structure according to the example embodiment; and

FIG. 7 is a partial enlarged front sectional view of still yet another modified example

of the vehicle battery mounting structure according to the example embodiment.

DETAILED DESCRIPTION OF EMBODIMENTS

[0020]) Hereinafter, an example embodiment will be described in detail with
reference to the accompanying drawings. To simplify the description, arrow UP in the
drawings indicates a vehicle body upward direction, arrow FR in the drawings indicates a
vehicle body forward direction, and arrow IN in the drawings indicates a vehicle width
direction inside.  Also, in the description below, unless otherwise specitied, when left and
right directions are used, they represent left and right in the left-right direction of the
vehicle body (i.e., the vehicle width direction). Furthermore, although the drawings show
only the left side of the vehicle body, the right side of the vehicle body is bilaterally
symmetrical and thus the same, so a description of the right side of the vehicle body will be
omitted as appropriate.

[0021] As shown in FIG. 1, a pair of left and right under members (side frames)
14 that extend in the vehicle body longitudinal direction and form a vehicle body frame
structure are joined to a lower surface of a metal floor panel 12 that forms a floor portion
of a vehicle body. These under members 14 are made of metal and have a generally
hat-shaped cross-section. A flange portion 15 that protrudes out in the vehicle width
direction is joined and fixed by welding or the like to a lower surface of the floor panel 12
on both end portion sides in the vehicle width direction.

(0022]  Also, a plurality of through-holes 14A for inserting flange bolts 58 that
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will be described later are formed in the under members 14 along the longitudinal direction
(the vehicle body longitudinal direction). Also, weld nuts 52 that are coaxial with the
through-holes 14A are provided on an upper surface of the under members 14,
Hereinafter, portions that are provided in plurality, such as the under members 14, the
through-holes 14A, and the weld nuts 52 and the like, will be referred to in the singular
when possible to facilitate understanding.

[0023] A vehicle battery mounting structure 10 according to this example
embodiment that is applied to a vehicle such as an electric vehicle has a battery frame (a
stack frame) 20 that is arranged on a vehicle body lower side of the floor panel 12 and
supports a fuel cell stack 16 that serves as a battery, from the vehicle body lower side.
This battery frame 20 is made of a fiber-reinforced resin (FRP: fiber-reinforced plastic),
such as carbon fiber-reinforced resin material (CFRP: carbon tiber-reinforced plastic), for
example.

[0024] An exterior portion 17 of the fuel cell stack 16 is made of metal (or resin)
ina rectaﬁgular box shape. A protruding portion 18 that protrudes toward a vehicle width
direction outside or the like is integrally formed in a plurality of predetermined positions
on a lower end peripheral edge portion of this exterior portion 17. Also, a through-hole
18A for inserting a flange bolt} 58 that will be described later is formed in each protruding
portion 18. |

[0025] As shown in FIGS. 1 and 2, the battery frame 20 includes an upper frame
22 as a battery upper trame, a lower frame 26 as a battery lower frame, and a core member
30 as an intermediate member (a reinforcing member) provided between the upper frame
22 and the lower frame 26.

[0026] The upper frame 22 has a rectangular flat plate-shaped top portion 23, a
rectangular flat plate-shaped inclined portion 24 that is integrally and continuously
provided inclined upward toward the vehicle width direction outside so as to follow an
inclined wall 36 that will be described later, on both end portions of the top portion 23 in
the vehicle width direction, and a rectangular flat plate-shaped flange portion 25 that is

integrally and continuously provided substantially horizontal toward the vehicle width
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direction outside so as to follow an upper wall 37 that will be described later on both end
portions of the inclined portion 24 in the vehicle width direction.

[0027]  The lower frame 26 has a rectangular flat plate-shaped bottom portion 27,
and a rectangular flat plate-shaped side wall portion 28 that is integrally and continuously
provided substantially vertically toward the vehicle body upper side on both end portions
of the bottom portion 27 in the vehicle width direction. When a lower ductile member 46
that will be described later is joined to the lower frame 26, the height of this side wall
portion 28 is a height that reaches (extends to) a boundary portion 49 between a side wall
portion 47C of a lower main body portion 47 of this lower ductile member 46, and a lower
flange portion 48.

[0028] The'core member 30 has a main body portion 32 in which protruding
portions 33 having generally hat-shaped cross-sections that extend in the vehicle width
direction are formed lined up in a plurality of rows (five rows for example) in the vehicle
body longitudinal direction, and protruding portions 34 formed continuing from the
protruding portions 33 and protruding toward the vehicle body upper side at both end
portions of the main body portion 32 in the vehicle width direction.

[0029] The vehicle width direction inside of each protruding portion 34 is an
inclined wall 36 that inclines upward toward the vehicle width direction outside. An
upper wall 37 that is substantially horizontal and heads toward the vehicle width direction
outside is integrally and continuously provided on an upper end portion of the inclined wall
36. Also, a vehicle width direction outside end portion of the protruding portion 34 is an
end surface portion 38 that has a substantially perpendicular cross-section with respect to
the main body portion 32. That is, this protruding portion 34 is formed in a generally
trapezoidal shape in a front view when viewed from the vehicle body longitudinal
direction.

[0030]  Also, a lower surface of the top portion 23 of the upper frame 22 is joined
by adhesive to an upper surface of each protruding portion 33 of the core member 30, and
an upper surface of the bottom portion 27 of the lower frame 26 is joined by adhesive to a

lower surface of the main body portion 32 of the core member 30, thereby substantially
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8
forming the battery frame 20 having a rectangular closed sectional structure.

[0031] As shown in FIG. 1, through-holes 23A and 33A that are communicated
together are formed in a plurality of predetermined positions in the top portion 23 of the
upper frame 22 and the protruding portion 33 of the core member 30, respectively. A
flange nut 54 is joined, coaxially with the through-holes 23A and 33A, by adhesive to a
lower surface of the protruding portion 33.  Also. a metal cylindrical collar member 56 is
integrally and coaxially provided on an upper surface of each flange nut 54. The collar
members 56 are inserted into the through-holes 23 A and 33A.

[0032]  Therefore, the fuel cell stack 16 is fastened and fixed to the battery frame
20 (i.c.., the upper frame 22) by placing the fuel cell stack 16 onto the upper surface of the
upper frame 22 (i.e., the top portion 23) such that the through-hole 18A of the protruding
portion 18 is communicated with the through-hole 56A of the collar member 56, inserting
the flange bolt 58 through the through-hole 18A and the through-hole 56A from the vehicle
body upper side, and screwing the flange bolt 58 to the flange nut 54.

[0033] Also, as shown in FIGS. 1 and 2, an upper main body portion 43 of the left
and right pair of upper ductile members 42 that torm the upper side of a ductile member 40
is arranged between and joined to a lower surface of the inclined portion 24 and the flange
portion 25 of the upper frame 22, and an upper surface of the inclined wall 36 and an upper
wall 37 (i.e., the protruding portion 34) of the core member 30.

[0034) More specifically, a length direction of the upper ductile member 42 is the
vehicle body longitudinal direction, and an upper surface of the upper main body portion
43 that is a vehicle width direction inside portion of the upper ductile member 42 is joined
by adhesive to the lower surface of the inclined portion 24 and the flange portion 25 of the
upper frame 22, and a lower surface of the upper main body portion 43 is joined by
adhesive to the upper surface of the inclined wall 36 and the upper wall 37 of the core
member 30.

[0035) That is, the upper main body portion 43 of the upper ductile member 42 is
fixed sandwiched by the upper frame 22 and the core member 30. Also, an upper flange

portion 44 (i.e., a vehicle width direction outside portion of the upper ductile member 42)



(W]

10

15

20

25

WO 2014/188259 PCT/IB2014/000793

9
that protrudes toward the vehicle width direction outside from the flange portion 25 of the
upper frame 22 and an end surface portion 38 (i.e., the battery frame 20) of the core
member 30, is integrally and continuously provided on a vehicle width direction outside
end portion of the upper main body portion 43.

[0036] A lower main body portion 47 of the lower ductile member 46 that forms
the lower side of the ductile member 40 is arranged on and joined to an upper surface of
the bottom portion 27 of the lower frame 26. More specifically, the lower ductile member
46 has the lower main body portion 47 that has a rectangular frame shape, and a lower
surface of the lower main body portion 47 (including a protruding portion 47B that will be
described later) is joined by adhesive to the upper surface of the bottom portion 27 of the
lower frame 26.

[0037])  Therefore, the core member 30 is arranged inside the lower main body
portion 47, and in this state, the lower surface of the main body portion 32 is joined by
adhesive to the upper surface of the bottom portion.27 of the lower frame 26. Also, both
end portions of the lower main body portion 47 in the vehicle body longitudinal direction
are protruding portions 47A having generally hat-shaped cross-sections, and the upper
surface of these protruding portions 47A is joined by adhesive to both the upper surface of
the protruding portions 33 of the core member 30. and the lower surface of the top portion
23 of the upper frame 22.

[0038] Also, a rectangular flat plate-shaped protruding portion 47B that protrudes
toward the vehicle width direction inside is formed on both end portions of the lower main
body portion 47 in the vehicle width direction. A lower surface of the main body portion
32 of the core member 30 on the protruding portion 34 side is joined by adhesive to the
upper surface of this protruding portion 47B. That is, the protruding portion 47B of the
lower main body portion 47 is fixed sandwiched by the lower frame 26 and the core
member 30.

[0039]  Also, a portion to the vehicle width direction outside of the protruding
portion 47B of the lower main body portion 47 is a stde wall portion 47C formed

substantially vertically toward the vehicle body upward side following the side wall
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portion 28 of the lower frame 26. Also, the height of this side wall portion 47C is
substantially the same as the height of the side wall portion 28 that is the vehicle width
direction outside end portion of the lower frame 26.

[0040] That is, the side wall portion 28 of the lower frame 26 extends toward the
vehicle body upper side to the boundary portion 49 between the side wall portion 47C of
the lower main body portion 47 and the lower flange portion 48 that will be described later.
Also, the lower flange portion 48 that protrudes toward the vehicle width direction outside
from an upper end portion 28A (i.e., the battery frame 20) of the side wall portion 28 of the
lower frame 26 and the end surface portion 38 of the core member 30, is integrally and
continuously provided on the vehicle width direction outside end portion of the side wall
portion 47C.

[0041] Also. the upper flange portion 44 and the lower flange portion 48 that
protrude toward the vehicle width direction outside from the battery frame 20 overlap with
each other and are joined together by adhesive. The overlapping portion forms a flange
portion 50 that is a fixing portion that is fixed to the under member 14 on the battery frame
20 side (i.e.. the floor portion side). The ductile member 40 (i.e., the upper ductile
member 42 and the lower ductile member 46) is made of metal such as a high-strength
steel plate or ultrahigh-strength steel plate, for example.

[0042] Also, as shown in FIG. 1, a plurality of through-holes S0A for inserting the
flange bolts 58 are formed in the vehicle body longitudinal direction in the flange portion
50 that is formed by the upper flange portion 44 and the lower flange portion 48 (each
through-holes 50A is formed of a hole of the upper flange portion 44 and a hole of the
lower flange portion 48 that are communicated with each other). Therefore, the battery
frame 20 is fastened and fixed to the under member 14 via the ductile member 40 (i.e., the
flange portion 50) by inserting the flange bolts 58 through the through-holes 50A and the
through-holes 14A from the vehicle body under side, and screwing the flange bolts 58 to
the weld nuts 52.

[0043]  Also, as shown in FIGS. 1 and 2, an inclined portion 44A that serves as a

bend initiator and that extends downward toward the vehicle width direction inside (i.e.,
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toward a boundary portion 43A between the upper main body portion 43 and the upper
flange portion 44) is formed on the upper main body portion 43 side of the upper flange
portion 44, and to the vehicle width direction outside of the battery frame 20. Also, an
inclined portion 48A that extends downward toward the vehicle width direction inside at
the same angle as the inclined portion 44A is also formed on the lower main body portion
47 side of the lower flange portion 48 that overlaps with and is joined to the upper flange
portion 44, and to the vehicle width direction outside of the battery frame 20.

[0044]  Also, as shown in FIG. 1, the vehicle width direction outside end portion
of the floor panel 12 is a bent portion 12A that is formed bent toward the vehicle body
upper side. This bent portion 12A is joined by welding or the like to an inner panel 62 of
a metal rocker 60. The rocker 60 includes the inner panel 62 that has a generally
hat-shaped cross-section, and an outer panel 64 that also has a generally hat-shaped
cross-section.

[0045] That is, the rocker 60 is formed as a rectangular closed sectional structure
by an upper flange portion 64A of the outer panel 64 being joined by welding or the like to
an upper flange portion 62A of the inner panel 62. and a lower tlange portion 64B of the
outer panel 64 being joined by welding or the like to a lower flange portion 62B of the
inner panel 62.

[0046] Also, an energy absorbing member 70 made from metal is arranged
between the battery frame 20 and the vehicle body lower side of the rocker 60 (including
both end portions of the floor panel 12 in the vehicle width direction). The energy
absorbing member 70 includes an inner member 72 arranged on the vehicle width direction
inside so as to be close to the side wall portion 28, and an outer member 76 arranged
having a predetermined gap (a gap of a size that enables the lower flange portions 62B and
64B to be inserted) to the vehicle width direction outside of the inner member 72.

[0047] The inner member 72 is formed having a shape in which a plurality of
(e.g., seven) block portions, each having a generally rectangular closed sectional shape
(cylindrical) that extends in the vehicle body longitudinal direction, are integrally fitted

together, and a side wall portion 73A that faces the vehicle width direction inside of a
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block portion 73 on the innermost side in the vehicle width direction is arranged close to
the side wall portion 28 (i.e., arranged opposite the side wall portion 28 with a
predetermined gap therebetween).

[0048] Also, the block portion 73 is fastened and fixed by a bolt and a weld nut,
not shown, to the under member 14 excluding the fastening portion of the flange portion 50,
and an upper side block portion 74 on the outermost side in the vehicle width direction is
fastened and fixed by a bolt 66 and a weld nut 68 to the inner panel 62 of the rocker 60.
As a result, the inner member 72 is arranged on the vehicle body lower side of both end
portions of the floor panel 12 in the vehicle width direction.

[0049] The outer member 76 is formed having a shape in which a plurality of
(e.g., five) block portions, each having a generally rectangular closed sectional shape
(cylindrical) that extends in the vehicle body longitudinal direction, are integrally fitted
together, and an upper side block portion 79 on the vehicle width direction outside is
fastened and fixed by the bolt 66 and the weld nut 68 to the outer panel 64 of the rocker 60.
As a result, the outer member 76 is arranged on the vehicle body lower side of the rocker
60.

[0050] Also, a protruding portion 75A that protrudes toward the vehicle width
direction outside is formed on a lower side block portion 75 on the outermost side of the
inner member 72 in the vehicle width direction. Also, a recessed portion 77A that is
recessed toward the vehicle width direction outside is formed, so as to accommodate the
protruding portion 75A (i.e., so that there is no contact with the protruding portion 75A), at
a boundary portion between a lower side block portion 77 and a block portion 78 on the
vehicle width direction inside of the outer member 76.

[0051] When the outer member 76 moves toward the inner member 72 side due to
a side impact of the vehicle, this recessed portion 77A engages with (i.e., contacts) the
protruding portion 75A, enabling some of the impact load to be efficiently transmitted
from the outer member 76 to the inner member 72. That is. the outer member 76 and the
inner member 72 are configured to be able to become one and plastic deform (crumple)

toward the vehicle width direction inside.
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[0052] Next, the operation of the vehicle battery mounting structure 10 having a
structure such as that described above will be described. That is, the operation when a
vehicle collides in a side impact with a metal pole P (i.e., an obstacle) having a circular
cylindrical shape (or a cylindrical shape) that extends in the vertical direction, for example,
as shown in FIG. 3, will be described.

[0053] When the vehicle collides with the pole P in a side impact, an excessive
impact load toward the vehicle width direction inside is input to the rocker 60 and the
energy absorbing member 70, as shown in FIG. 3. When the impact load is input from the
vehicle width direction outside, the rocker 60 moves while plastic deforming toward the
vehicle width direction inside, absorbing some of the impact load that is input, and
transmitting some of the rest of the impact load to the floor panel 12.

[0054] When some of the impact load is transmitted to the floor panel 12, the
vehicle width direction outside end portion of the floor panel 12 curls up and the vehicle
width direction outside end portion ot the under member 14 that is fixed to the lower
surface of the floor panel 12 moves toward the vehicle body upper side. When this
happens, a bending moment M in which the vehicle body longitudinal direction is the axial
direction is input to the flange portion 50 of the ductile member 40 that is fastened and
fixed to this under member 14,

[0055] That is, force that acts to bend the flange portion 50 (i.e., the upper flange
portion 44 and the lower flange portion 48) of the ductile member 40 that is fastcned and
fixed to the under member 14 (i.e., force that acts to move the vehicle width direction
outside end portion of the flange portion 50 toward the vehicle body upper side), with the
boundary portion 43A between the upper main body portion 43 and the upper flange
portion 44 as the fulcrum, is applied to this flange portion 50.

[0056] Here, the flange portion 50 (i.e., the ductile member 40) has ductility due
to being made of metal (high-strength steel plate or ultrahigh-strength steel plate). Also,
the inclined portions 44A and 48A (i.e., bend initiators) that face downward toward the
vehicle width direction inside are formed on the upper main body portion 43 side of the

upper flange portion 44 and on the lower main body portion 47 side of the lower flange
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portion 48 that form the flange portion 50, and to the vehicle width direction outside of the
battery frame 20. Furthermore, the upper flange portion 44 and the lower flange portion
48 are joined by adhesive.

[0057]  Therefore, the flange portion 50 will easily bend and deform toward the
vehicle body upper side with the boundary portion 43A as the fulcrum. Accordingly, the
bending moment M input to the flange portion 50 is efficiently absorbed by the bending
deformation of the flange portion 50 toward the vehicle body upper side, and is thus
inhibited or prevented from being transmitted to the battery frame 20. That is, when there
is a side impact of the vehicle, the stress load applied from the under member 14 to the
battery frame 20 via the flange portion 50 is able to be reduced or eliminated.

[0058] Also, the flange portion 50 has ductility and will therefore not break
simply by being bent and deformed toward the vehicle body upper side (i.e., the flange
portion 50 is inhibited or prevented from breaking). Therefore, the battery frame 20 will
not separate from the under member 14, so the fuel cell stack 16 will not detach from the
vehicle.

[0059] Meanwhile, when an impact load is input from the vehicle width direction
outside, the energy absorbing member 70 (i.e.. the outer member 76 and the inner member
72) moves while plastic deforming toward the vehicle width direction inside, absorbing
some of the impact load that is input, and transmitting some of the rest of the impact load
to the under member 14 and the battery frame 20.

[0060] Here, the side wall portion 28 of the lower frame 26 of the battery frame
20 is formed bent so as to overlap with the side wall portion 47C of the lower main body
portion 47, and the upper end portion 28A of the side wall portion 28 extends toward the
vehicle body upper side to the boundary portion 49 between the lower main body portion
47 and the lower flange portion 48.  Also, the block portion 73 (i.e., the side wall portion
73A) of the inner member 72 is arranged close to the side wall portion 28 in the vehicle
width direction.

[0061] Therefore, the energy absorbing member 70 (i.e., the block portion 73 of

the inner member 72) that has moved while plastic deforming toward the vehicle width
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direction inside is able to reliably strike the side wall portion 28 of the lower frame 26, so
some of the impact load heading toward the vehicle width direction inside that is input
when there is a side impact of the vehicle (indicated by arrow F) is able to be efficiently
transmitted to the side wall portion 28 (i.e., the side wall portion 47C).

[0062] That is, some of the impact load input when there is a side impact of the
vehicle (indicated by arrow F) is able to be transmitted to the end surface portion 38 of the
core member 30, i.e., to the plurality of rows of protruding portions 33, via the side wall
portion 47C of the lower ductile member 46 (i.e., the lower main body portion 47) and the
side wall portion 28 of the lower frame 26, and is thus able to be absorbed by this plurality
of rows of protruding portions 33.  Accordingly, sectional collapse of the battery tframe 20
is able to be inhibited or prevented.

[0063] Also, the protruding portion 47B of the lower main body portion 47 of the
lower ductile member 46 is fixed sandwiched by the core member 30 (i.e., the main body
portion 32) and the lower frame 26 (i.e., the bottom portion 27). Therefore, the
protruding portion 47B of the lower main body portion 47 is able to be inhibited or
prevented from peeling away from the core member 30 and the lower frame 26 even if the
flange ‘portion 50 bends and deforms toward the vehicle body upper side when there is a
side impact of the vehicle.

[0064] Also, the upper main body portion 43 of the upper ductile member 42 is
fixed sandwiched by the core member 30 (i.e., the inclined wall 36 and the upper wall 37)
and the upper frame 22 (i.e., the inclined portion 24 and the flange portion 25). Therefore,
the upper main body portion 43 is able to be inhibited or prevented from peeling away
from the core member 30 and the upper frame 22 not only when the flange portion 50
bends and deforms toward the vehicle body upper side, but also when the flange portion 50
bends and deforms toward the vehicle body lower side, when there is a side impact of the
vehicle.

[0065] As shown in FIG. 3, when the flange portion 50 bends and deforms toward
the vehicle body upper side, force toward the vehicle body upper side is applied to the

vehicle width direction outside end portion of the upper flange portion 44, so force
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(hold-down force) toward the core member 30 (i.e., the inclined wall 36 and the upper wall
37) side is applied to the upper main body portion 43. That is. force in a direction in
which the upper main body portion 43 would peel away from the core member 30 (i.e., the
inclined wall 36 and the upper wall 37) tends not to be applied to the upper main body
portion 43.

[0066] Therefore. when the flange portion 50 is configured only to bend and
deform toward the vehicle body upper side, the upper main body portion 43 may be joined
to the upper surface of the upper frame 22 (i.e., the inclined portion 24 and the flange
portion 25), as shown in FIG. 4. That is, the upper main body portion 43 does not have to
be sandwiched by the core member 30 (i.e., the inclined wall 36 and the upper wall 37) and
the upper frame 22 (i.e., the inclined portion 24 and the flange portion 25).

[0067] Also, in this case, as shown in FIG. 5, the upper main body portion 43 side
(i.e., the boundary portion 43A side) of the upper flange portion 44 and the lower main
body portion 47 side (i.e., the boundary portion 49 side) of the lower flange portion 48 are
preferably joined by a rivet 82 as one example of joining means 80. That is, the upper
main body portion 43 side of the upper flange portion 44 and the lower main body portion
47 side of the lower flange portion 48 are preferably strongly joined at parts by a plurality
of rivets 82 which are arranged in the longitudinal direction of the flange portion 50 with a
predetermined gap therebetween.

[0068] Accordingly, when the flange portion 50 bends and deforms toward the
vehicle body upper side, the upper main body portion 43 side of the upper flange portion
44 and the lower main body portion 47 side of the lower flange portion 48 will not come
apart from each other (i.e., will not open up), so the flange portion 50 bends and deforms
even more easily (even more actively) with the plurality of rivets 82 (the joining means 80)
as bend initiators, and the lower flange portion 48 is even more resistant to peeling away
from the core member 30 (i.e., the inclined wall 36 and the upper wall 37).

[0069] That is, when the upper main body portion 43 side of the upper flange
portion 44 and the lower main body portion 47 side of the lower flange portion 48 come

apart from each other (i.e., open up) when the flange portion 50 bends and deforms toward
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the vehicle body upper side, bending deformation of the flange portion 50 toward the
vehicle body upper side is impeded, and the upper flange portion 44 side of the upper main
body portion 43 may peel away from the core member 30 (i.e., the inclined wall 36 and the
upper wall 37).

[0070] If bending deformation of the flange portion 50 toward the vehicle body
upper side is impeded, the bending moment M input to the flange portion 50 will end up
being transmitted as it is to the battery frame 20, and moreover, if the upper flange portion
44 side of the upper main body portion 43 peels away from the core member 30, the
cross-section of the battery frame 20 will end up collapsing. Therefore, it is desirable to
strongly join the upper main body portion 43 side of the upper flange portion 44 and the
lower main body portion 47 side of the lower flange portion 48 together so that they will
not come apart.

[0071] As a result, bending deformation of the flange portion 50 toward the
vehicle body upper side is more effectively promoted, so the bending moment M input to
the flange portion 50 is more efficiently absorbed, and thus further inhibited or prevented
from being transmitted to the battery frame 20. That is, when there is a side impact of the
vehicle, the stress load applied from the under member 14 to the battery frame 20 via the
flange portion 50 is able to be further reduced or eliminated, so sectional collapse of the
battery frame 20 is able to be further inhibited or prevented.

[0072]  The joining means 80 is not limited to the rivet §2. and may also be a bolt
84 and a nut 86, as shown in FIG. 6, for example. The configuration may also be such
that when the upper main body portion 43 side of the upper flange portion 44 and the lower
main body portion 47 side of the lower flange portion 48 are strongly joined at parts by the
rivet 82 or the bolt 84 and the nut 86, as shown in FIGS. 5 and 6. the upper main body
portion 43 side of the upper flange portion 44 and the lower main body portion 47 side of
the lower flange portion 48 are not joined together by adhesive.

[0073]  Conversely, the configuration may also be such that when the upper main
body portion 43 side of the upper flange portion 44 and the lower main body portion 47

side of the lower flange portion 48 are strongly joined together either at parts or
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continuously by adhesive or welding or the like, the upper main body portion 43 side of the
upper flange portion 44 and the lower main body portion 47 side of the lower flange
portion 48 are not joined together by the rivet 82 or the bolt 84 and the nut 86. That is,
the joining means 80 also includes adhesive and welding and the like.

[0074]  Also, a recessed portion 45 (i.e., a bend initiator) that is generally
U-shaped (i.e., the boundary portion 43A is generally arc-shaped in a sectional view) or
V-shaped when viewed from the vehicle body longitudinal direction, may be formed on the
upper main body portion 43 side of the upper flange portion 44 that is to the vehicle width
direction outside of the battery frame 20, i.e., may be formed on the boundary portion 43A
between the upper main body portion 43 and the upper flange portion 44, as shown in FIG.
7.

[0075] Accordingly, the vehicle width direction outside end portion of the flange
portion 50 more easily bends and deforms toward the vehicle body upper side with the
boundary portion 43A between the upper main body portion 43 and the upper flange
portion 44, i.e., with the recessed portion 45, as the fulcrum, so the stress load applied from
the under member 14 to the battery frame 20 via the flange portion 50 is able to be further
reduced or eliminated.

[0076] Also, the configuration may be such that the upper main body portion 43
side (i.e., the recessed portion 45 side) of the upper flange portion 44 shown in FIGS. 1 to
3 and 7, and the lower main body portion 47 side of the lower tlange portion 48, are
strongly joined at parts by the joining means 80, i.e., by the plurality of rivets 82 or the
plurality of bolts 84 and nuts 86, or are strongly joined at parts or continuously by adhesive
or welding or the like.

[0077]  Heretofore, the vehicle battery mounting structure 10 according to this
example embodiment has been described based on the drawings, but the vehicle battery
mounting structure 10 according to the example embodiment is not limited to the drawings.
That is, appropriate design modifications are also possible without departing from the
scope of the invention. For example, the ductile member 40 is not limited to being made

of high-strength steel plate or ultrahigh-strength steel plate. That is, the ductile member
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40 may also be made of aluminum alloy or steel having a certain hardness.

[0078] Also, the flange portion 50 of the ductile member 40 is not limited to
being fastened and fixed to the under member 14 that is joined and fixed to the lower
surface of the floor panel 12. For example, the flange portion 50 of the ductile member
40 may also be fastened and fixed to a bracket or the like, not shoWn, that is joined and
fixed to the lower surface of the floor panel 12. Also, the term “fasten™ in this example
embodiment is not limited to fastening by a bolt and a nut, and may also include fastening
(attaching) by another fastener, not shown.

[0079] Also, the upper flange portion 44 and the lower flange portion 48 are not
limited to being overlapped and joined together. That is, an inclination angle of the
inclined portion 44A and an inclination angle of the inclined portion 48A may be different,
and the inclined portion 44A and the inclined portion 48 A may not overlap with each other
(i.e., may be separated from each other).

{0080] Moreover, the upper main body portion 43 and the lower main body
portion 47 of the ductile member 40 are not limited to being joined to the battery frame 20
by adhesive. For example, the upper main body portion 43 and the lower main body
portion 47 of the ductile member 40 may also be joined by a joining member such as the
rivet 82.

[0081] Also, the battery frame 20 of this example embodiment is not limited to
being configured to support the fuel cell stack 16. For example, accessories and the like
of the fuel cell stack 16 (together with the fuel cell stack 16) may also be supported by the
battery frame 20. Also, the fuel cell stack 16 according to this example embodiment may

be a secondary battery.
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CLAIMS:

1. A vehicle battery mounting structure comprising:

a battery frame that includes a battery upper frame made of fiber-reinforced resin and
a battery lower frame made of fiber-reinforced resin, and that is arranged on a vehicle body
lower side of a floor panel and supports a battery; and

a ductile member that has an upper main body portion joined to the battery upper
frame. an upper flange portion contiiuwously provided on a vehicle width direction outside
end portion of the upper main body portion, a lower main body portion joined to the
battery lower trame, and a lower flange portion continuously provided on a vehicle width
direction outside end portion of the lower main body portion, in which the upper tlange
portion and the lower tlange portion are overlapped and fixed to a lower surface side of the

tloor panel.

2. The vehicle battery mounting structure according to claim 1, further comprising:

an intermediate member arranged between the battery upper frame and the battery
lower frame,

wherein the lower main body portion is sandwiched by the intermediate member and

the battery lower frame.

3. The vehicle battery mounting structure according to claim 2, wherein
the battery lower frame is such that a vehicle width direction outside end portion
thereof extends to a boundary portion between the lower main body portion and the lower

flange portion.

4. The vehicle battery mounting structure according to claim 2 or 3, wherein
the upper main body portion is sandwiched by the intermediate member and the

battery upper trame.
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5. The vehicle battery mounting structure according to claim 1, further comprising:
an intermediate member arranged between the battery upper frame and the battery
lower frame,

wherein the upper main body portion 1s sandwiched by the intermediate member and

the battery upper frame.

6. The vehicle battery mounting structure according to any one of claims 1 to 3,
wherein

the upper flange portion has an inclined portion that is inclined downward toward a
vehicle width direction inside, on the upper main body portion side of the upper flange

portion, and to a vehicle width direction outside of the battery frame.

7. The vehicle battery mounting structure according to any one of claims 1 to 5,
wherein

the upper flange portion has a recessed portion that is U-shaped when viewed from a
vehicle body longitudinal direction, on the upper main body portion side of the upper

flange portion, and to a vehicle width direction outside of the battery frame.

8. The vehicle battery mounting structure according to any one of claims 1 to 7,
wherein
the upper main body portion side of the upper flange portion, and the lower main

body portion side of the lower flange portion are joined by joining means.

9. The vehicle battery mounting structure according to claim 8, wherein

the joining means includes a rivet, a bolt, a nut, adhesive, and welding.

10. The vehicle battery mounting structure according to any one of claims 1 to 7,

wherein
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the ductile member has a joining portion where the upper main body portion side of
the upper flange portion and the lower main body portion side of the lower flange portion

are joined.

11. The vehicle battery mounting structure according to any one of claims 1 to 10,

wherein the ductile member is made of metal.

12. The vehicle battery mounting structure according to any one of claims 1 to 11,
wherein

a portion where the upper main body portion and the battery upper frame are joined is
separated in a vehicle vertical direction from a portion where the lower main body portion

and the battery lower frame are joined.
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FIG.?2
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FIG.4
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