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Description

BACKGROUND OF THE INVENTION

1. Field of the Invention

[0001] The invention relates to a vehicle lower portion
structure.

2. Description of Related Art

[0002] Japanese Unexamined Patent Application Pub-
lication No. 2013-133046 (JP 2013-133046 A) discloses
a technique relating to a vehicular battery mounting struc-
ture for supporting a battery unit as a drive force supply
device at a portion below a floor panel. Specifically, in
the related art, a square tube-shaped battery side frame
is disposed between a rocker panel and the battery unit
and disposed adjacent to the rocker panel and the battery
unit.
[0003] Once an impact load is input to the rocker panel
as a result of a side collision of a vehicle and the rocker
panel is deformed toward the inner side in a vehicle width
direction (inner side of the rocker panel), a tensile force
acts on the inner side of the rocker panel in the vehicle
width direction. In the related art, the battery side frame
is disposed adjacent to the rocker panel as described
above, and thus a compressive force acts on the rocker
panel side of the battery side frame.
[0004] In other words, in the related art, stresses acting
on each other are canceled out between the tensile force
and the compressive force acting at the parts of the rocker
panel and the battery side frame adjacent to each other.
As a result, deformation of the rocker panel and the bat-
tery side frame is suppressed and intrusion (so-called
inward folding) of the rocker panel to the inner side in the
vehicle width direction is suppressed. Documents
DE202016107254, DE202016707206 and JP
2006182295 each disclose known examples of vehicle
lower portion structures.

SUMMARY OF THE INVENTION

[0005] In general, however, the dimension of the bat-
tery unit differs from vehicle to vehicle and, in the case
of the related art, the size of the battery side frame needs
to be changed in accordance with the dimension of the
battery unit for inward folding of the rocker panel to be
suppressed. In other words, an increase in cost may oc-
cur to the same extent as the versatility of the battery
side frame itself is low.
[0006] The invention provides a vehicle lower portion
structure with which inward folding of a rocker panel can
be suppressed with an increase in cost suppressed.
[0007] A first aspect of the invention relates to a vehicle
lower portion structure as defined in claim 1, including a
pair of rocker panels, and an electric power supply de-
vice. The rocker panels extend along a vehicle front-rear

direction, and are respectively arranged on both outer
sides of a vehicular floor panel in a vehicle width direction.
The electric power supply device is arranged below the
floor panel. The rocker panel is configured to include an
outer portion, an inner portion, and a first shock absorbing
portion. The outer portion is positioned to define an outer
wall of the rocker panel in the vehicle width direction. The
inner portion is formed integrally with the outer portion,
is positioned inward of the outer portion in the vehicle
width direction, and forms a closed sectional portion with
the outer portion. The first shock absorbing portion ex-
tends in the vehicle width direction from the outer portion
to the inner portion in the closed sectional portion and is
disposed to overlap the electric power supply device in
vehicle side view.
[0008] In the vehicle lower portion structure according
to the first aspect of the invention, the rocker panels are
respectively arranged on both outer sides of the vehicular
floor panel in the vehicle width direction and each of the
rocker panels extends along the vehicle front-rear direc-
tion. The electric power supply device is arranged below
the floor panel.
[0009] Examples of the electric power supply device
include a storage battery and a fuel cell. Examples of the
"storage battery" include a lithium-ion battery, a nickel-
hydrogen battery, and a silicon battery. The "storage bat-
tery" refers to a state where, for example, a plurality of
battery modules is accommodated in a case (hereinafter,
also referred to as a "battery pack").
[0010] In the rocker panel according to the first aspect
of the invention, the outer portion positioned on the outer
side in the vehicle width direction and the inner portion
positioned on an inner side in the vehicle width direction
are formed integrally with each other and the outer portion
and the inner portion form the closed sectional portion.
The "integral formation" means that the outer portion and
the inner portion are formed integrally with each other by
extrusion, drawing, or the like.
[0011] In the invention, the outer portion and the inner
portion are formed integrally with each other in the rocker
panel. Accordingly, the rigidity of the rocker panel itself
can be higher than in a case where, for example, a rocker
panel is formed by two, outer and inner, panels being
coupled with each other.
[0012] Welding, fastening, or the like is needed when
the two, outer and inner, panels are coupled with each
other for the rocker panel to be formed. In the invention,
however, processing such as welding and fastening is
not needed since the outer portion and the inner portion
are formed integrally with each other, and thus cost re-
duction can be achieved to that extent.
[0013] In the closed sectional portion of the rocker pan-
el, the first shock absorbing portion extends in the vehicle
width direction from the outer portion to the inner portion.
The first shock absorbing portion is disposed to overlap
the electric power supply device in vehicle side view.
[0014] In general, an electric power supply device
mounted in a vehicle is set to have a high rigidity. Ac-
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cordingly, in the invention, some of an impact load input
to the rocker panel during a side collision of the vehicle
is transmitted to the electric power supply device side via
the first shock absorbing portion by the first shock ab-
sorbing portion of the rocker panel being disposed to
overlap the electric power supply device in vehicle side
view.
[0015] The electric power supply device is set to have
a high rigidity as described above, and thus the rocker
panel obtains a reaction force from the electric power
supply device once some of the impact load input to the
rocker panel is transmitted to the electric power supply
device. As a result, the first shock absorbing portion of
the rocker panel undergoes plastic deformation and im-
pact energy is absorbed. In other words, the impact load
can be effectively reduced even in the event of a short
stroke.
[0016] As a result, intrusion (so-called inward folding)
of the rocker panel to the inner side in the vehicle width
direction can be suppressed. In other words, in the in-
vention, inward folding of the rocker panel is suppressed
even in a case where a large load is locally input with
respect to the rocker panel as in a so-called pole side
collision.
[0017] As described above, in the invention, inward
folding of the rocker panel is suppressed by the use of
the reaction force from the electric power supply device
by the first shock absorbing portion being disposed in the
closed sectional portion of the rocker panel and the first
shock absorbing portion being disposed to overlap the
electric power supply device in vehicle side view. In other
words, in the invention, no separate member is needed,
unlike in the related art, in suppressing inward folding of
the rocker panel. In the invention, the impact load can be
effectively reduced even in the event of a short stroke,
and thus inward folding of the rocker panel can be sup-
pressed irrespective of the dimension of the electric pow-
er supply device.
[0018] The vehicle lower portion structure according
to the first aspect of the invention may further include a
floor cross member disposed between the rocker panels
above the floor panel and extending along the vehicle
width direction. The rocker panel may be configured to
further include a second shock absorbing portion extend-
ing in the vehicle width direction from the outer portion
to the inner portion in the closed sectional portion and
disposed to overlap the floor cross member in vehicle
side view.
[0019] In the vehicle lower portion structure according
to the first aspect of the invention, the floor cross member
extends along the vehicle width direction between the
rocker panels above the floor panel. Between the outer
portion and the inner portion in the closed sectional por-
tion of the rocker panel, the second shock absorbing por-
tion extends in the vehicle width direction to overlap the
floor cross member in vehicle side view.
[0020] Accordingly, some of the impact load input to
the rocker panel is transmitted to the floor cross member

side via the second shock absorbing portion during the
side collision of the vehicle. Once the impact load is input
to the floor cross member, the rocker panel obtains a
reaction force from the floor cross member (strictly
speaking, the rocker panel on the side opposite to the
rocker panel to which the impact load is input through
the floor cross member). As a result, the second shock
absorbing portion undergoes plastic deformation and im-
pact energy is absorbed. In other words, in the invention,
impact energy can be further absorbed by the plastic de-
formation of the first shock absorbing portion and the
second shock absorbing portion.
[0021] Herein, a load transmission path for transmis-
sion to the electric power supply device side via the first
shock absorbing portion of the rocker panel and a load
transmission path for transmission to the floor cross
member side via the second shock absorbing portion of
the rocker panel during the side collision of the vehicle
can be formed. Accordingly, load dispersion can be
aimed for regarding the impact load input to the rocker
panel.
[0022] In other words, in the invention, inward folding
of the rocker panel is suppressed by the use of the reac-
tion force from the electric power supply device and the
reaction force from the floor cross member by the first
shock absorbing portion and the second shock absorbing
portion being disposed in the closed sectional portion of
the rocker panel and the first shock absorbing portion
and the second shock absorbing portion being disposed
to overlap the electric power supply device and the floor
cross member in vehicle side view, respectively.
[0023] In the vehicle lower portion structure according
to the first aspect of the invention, the electric power sup-
ply device is a storage battery, the storage battery being
provided with a battery case accommodating a plurality
of battery modules, and a first cross member extending
along the vehicle width direction is disposed to overlap
the first shock absorbing portion in vehicle side view in
the battery case.
[0024] In the vehicle lower portion structure according
to the first aspect of the invention, the storage battery is
provided with the battery case accommodating the bat-
tery modules and the first cross member extends along
the vehicle width direction in the battery case. As a result,
the rigidity of the battery case itself is improved. In the
invention, the first cross member is set to be to overlap
the first shock absorbing portion in vehicle side view.
[0025] Accordingly, once the impact load is input to the
rocker panel during the side collision of the vehicle, the
impact load is transmitted to the first cross member side
of the battery case via the first shock absorbing portion.
Once the impact load is transmitted to the first cross
member side of the battery case, the rocker panel obtains
a reaction force from the first cross member (strictly
speaking, the rocker panel on the side opposite to the
rocker panel to which the impact load is input through
the first cross member and the battery case) and the first
shock absorbing portion undergoes plastic deformation.
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As a result, impact energy is absorbed and the impact
load can be effectively reduced even in the event of a
short stroke.
[0026] As described above, in the invention, the first
shock absorbing portion is disposed in the closed sec-
tional portion of the rocker panel and the position of the
first cross member of the battery case is set to overlap
the first shock absorbing portion in vehicle side view. Ac-
cordingly, the reaction force from the first cross member
can be used and inward folding of the rocker panel can
be suppressed.
[0027] In the vehicle lower portion structure according
to the first aspect of the invention, the first shock absorb-
ing portion is configured to include a first lateral wall ex-
tending in the vehicle width direction and the first cross
member is configured to include a second lateral wall
overlapping the first lateral wall extending in the vehicle
width direction in vehicle side view.
[0028] In the vehicle lower portion structure according
to the first aspect of the invention, the first shock absorb-
ing portion is configured to include the first lateral wall
extending in the vehicle width direction and the first cross
member is configured to include the second lateral wall
extending in the vehicle width direction.
[0029] In the invention, the second lateral wall of the
first cross member is provided to overlap the first lateral
wall of the first shock absorbing portion in vehicle side
view. As a result, once the impact load is input to the
rocker panel during the side collision of the vehicle, the
impact load is transmitted to the second lateral wall side
of the first cross member of the battery case via the first
lateral wall of the first shock absorbing portion.
[0030] As described above, in the invention, the sec-
ond lateral wall constituting at least a part of the first cross
member of the battery case is disposed to overlap the
first lateral wall constituting at least a part of the first shock
absorbing portion of the rocker panel in vehicle side view,
and thus the reaction force from the first cross member
can be effectively obtained.
[0031] In the vehicle lower portion structure according
to the first aspect of the invention, the first shock absorb-
ing portion may include a third lateral wall extending in
the vehicle width direction and disposed in parallel to the
first lateral wall and a first connecting wall connecting the
first lateral wall and the third lateral wall to each other
between the first lateral wall and the third lateral wall.
[0032] In the vehicle lower portion structure according
to the first aspect of the invention, the electric power sup-
ply device may be a fuel cell, the fuel cell may be provided
with a tank case in which fuel tanks disposed along the
vehicle width direction are arranged along the vehicle
front-rear direction, and a second cross member parti-
tioning the fuel tanks disposed next to each other in the
vehicle front-rear direction from each other and extending
along the vehicle width direction to overlap the first shock
absorbing portion in vehicle side view may be disposed
in the tank case.
[0033] In the vehicle lower portion structure according

to the first aspect of the invention, the fuel cell according
to the first aspect of the invention is provided with the
tank case in which the fuel tanks disposed along the ve-
hicle width direction are arranged along the vehicle front-
rear direction. The second cross member extends along
the vehicle width direction in the tank case, and the fuel
tanks disposed next to each other in the vehicle front-
rear direction are partitioned from each other by the sec-
ond cross member. The rigidity of the tank case itself is
improved by the second cross member being disposed
in the tank case as described above.
[0034] In the vehicle lower portion structure according
to the first aspect of the invention, the first shock absorb-
ing portion may be configured to include a fourth lateral
wall extending in the vehicle width direction and the sec-
ond cross member may be configured to include a fifth
lateral wall overlapping the fourth lateral wall extending
in the vehicle width direction in vehicle side view.
[0035] A second aspect of the present disclosure which
is not part of the presently claimed invention relates to a
vehicle lower portion structure including a pair of rocker
panels, and a floor cross member. The rocker panels
extend along a vehicle front-rear direction, and are re-
spectively arranged on both outer sides of a vehicular
floor panel in a vehicle width direction. The floor cross
member is disposed between the rocker panels above
the floor panel and extends along the vehicle width di-
rection. The rocker panel is configured to include an outer
portion, an inner portion, and a third shock absorbing
portion. The outer portion is positioned on an outer side
in the vehicle width direction. The inner portion is formed
integrally with the outer portion, is positioned inward of
the outer portion in the vehicle width direction, and forms
a closed sectional portion with the outer portion. The third
shock absorbing portion extends in the vehicle width di-
rection from the outer portion to the inner portion in the
closed sectional portion and is disposed to overlap the
floor cross member in vehicle side view.
[0036] In the vehicle lower portion structure according
to the second aspect of the disclosure, the rocker panels
are respectively arranged on both outer sides of the ve-
hicular floor panel in the vehicle width direction and each
of the rocker panels extends along the vehicle front-rear
direction. The floor cross member extends along the ve-
hicle width direction between the rocker panels above
the floor panel.
[0037] In the rocker panel according to the second as-
pect of the disclosure, the outer portion positioned on the
outer side in the vehicle width direction and the inner
portion positioned on an inner side in the vehicle width
direction are formed integrally with each other and the
outer portion and the inner portion form the closed sec-
tional portion. By the outer portion and the inner portion
being formed integrally with each other in the rocker panel
as described above, the rigidity of the rocker panel itself
can be higher than in a case where, for example, a rocker
panel is formed by two, outer and inner, panels being
coupled with each other.
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[0038] Between the outer portion and the inner portion
in the closed sectional portion of the rocker panel, the
third shock absorbing portion extends in the vehicle width
direction to overlap the floor cross member in vehicle
side view. Accordingly, once an impact load is input to
the rocker panel during a side collision of the vehicle,
some of the impact load is transmitted to the floor cross
member side via the third shock absorbing portion.
[0039] Once some of the impact load is transmitted to
the floor cross member side as described above, the
rocker panel obtains a reaction force from the floor cross
member (strictly speaking, the rocker panel on the side
opposite to the rocker panel to which the impact load is
input through the floor cross member) and the third shock
absorbing portion undergoes plastic deformation. As a
result, impact energy is absorbed. In other words, the
impact load can be effectively reduced even in the event
of a short stroke.
[0040] As described above, in the invention, inward
folding of the rocker panel is suppressed by the use of
the reaction force from the floor cross member by the
third shock absorbing portion being disposed in the
closed sectional portion of the rocker panel and the third
shock absorbing portion being disposed to overlap the
floor cross member in vehicle side view.
[0041] The vehicle lower portion structure according
to the second aspect of the disclosure may include an
electric power supply device arranged below the floor
panel.
[0042] As described above, in the vehicle lower portion
structure according to the second aspect of the disclo-
sure, the impact load input to the rocker panel is trans-
mitted to the floor cross member side arranged above
the floor panel during the side collision of the vehicle.
Accordingly, in the vehicle lower portion structure accord-
ing to the first aspect of the invention, the electric power
supply device is arranged below the floor panel. As a
result, input of the impact load to the electric power supply
device arranged below the floor panel can be forestalled.
Examples of the material of the "electric power supply
device" include hydrogen and alcohol.
[0043] In the vehicle lower portion structure according
to the second aspect of the disclosure, the electric power
supply device may be a storage battery.
[0044] In the vehicle lower portion structure according
to the second aspect of the disclosure, the electric power
supply device may be a fuel cell.
[0045] In the vehicle lower portion structure according
to the second aspect of the disclosure, the third shock
absorbing portion may be configured to include a sixth
lateral wall extending in the vehicle width direction and
the floor cross member may be configured to include a
seventh lateral wall overlapping the sixth lateral wall ex-
tending in the vehicle width direction in vehicle side view.
[0046] In the vehicle lower portion structure according
to the second aspect of the disclosure, the third shock
absorbing portion may include an eighth lateral wall ex-
tending in the vehicle width direction and disposed in

parallel to the sixth lateral wall and a second connecting
wall connecting the sixth lateral wall and the eighth lateral
wall to each other between the sixth lateral wall and the
eighth lateral wall.
[0047] The vehicle lower portion structure according
to the second aspect of the disclosure may further include
a tunnel portion protruding toward an inside of a vehicle
cabin and extending along the vehicle front-rear direction
in a middle portion of the floor panel in the vehicle width
direction. The floor cross member may extends between
the rocker panels with the tunnel portion between the
rocker panels.
[0048] In the vehicle lower portion structure according
to the second aspect of the disclosure, the tunnel portion
protruding toward the inside of the vehicle cabin and ex-
tending along the vehicle front-rear direction is disposed
in the middle portion of the floor panel in the vehicle width
direction.
[0049] The "floor cross member extending in the vehi-
cle width direction between the rocker panels with the
tunnel portion between the rocker panels" includes a
case where the floor cross member is divided by the tun-
nel portion and two floor cross members are disposed
along the vehicle width direction as well as a case where
the floor cross member is formed along the shape of the
tunnel portion and one floor cross member is disposed
along the vehicle width direction.
[0050] In the case of the former, both ends of the floor
cross member in a longitudinal direction are coupled with
the rocker panels on both end sides of the floor panel in
the vehicle width direction. Accordingly, the rocker panel
to which the impact load is input obtains a reaction force
from the rocker panel on the side opposite to the rocker
panel to which the impact load is input by the transmission
load transmitted to the floor cross member via the rocker
panel.
[0051] In the case of the latter, one end of the floor
cross member in the longitudinal direction is coupled with
the rocker panel on one end side of the floor panel in the
vehicle width direction and the other end of the floor cross
member in the longitudinal direction is coupled with the
tunnel portion. Accordingly, the rocker panel to which the
impact load is input obtains a reaction force from the tun-
nel portion by the transmission load transmitted to the
floor cross member via the rocker panel. Accordingly, in
this case, it is desirable that the rigidity of the tunnel por-
tion itself is increased by, for example, a reinforcing mem-
ber being arranged in the tunnel portion.
[0052] As described above, in the invention, the impact
load can be effectively reduced even in the event of a
short stroke, and thus a large-capacity fuel cell can be
arranged below the tunnel portion.
[0053] The vehicle lower portion structure according
to the second aspect of the disclosure may further include
a fourth shock absorbing portion extending in the vehicle
width direction from the outer portion to the inner portion
in the closed sectional portion and disposed to overlap
the electric power supply device in vehicle side view.
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[0054] In the invention, the second cross member is
provided to overlap the fourth shock absorbing portion in
vehicle side view. Accordingly, once the impact load is
input to the rocker panel during the side collision of the
vehicle, the impact load is transmitted to the second cross
member side of the tank case via the fourth shock ab-
sorbing portion.
[0055] Once the impact load is transmitted to the sec-
ond cross member side of the tank case, the rocker panel
obtains a reaction force from the second cross member
(strictly speaking, the rocker panel on the side opposite
to the rocker panel to which the impact load is input
through the second cross member and the tank case)
and the fourth shock absorbing portion undergoes plastic
deformation. As a result, impact energy is absorbed and
the impact load can be effectively reduced even in the
event of a short stroke.
[0056] As described above, in the invention, the fourth
shock absorbing portion is disposed in the closed sec-
tional portion of the rocker panel and the position of the
second cross member of the tank case is set to overlap
the fourth shock absorbing portion in vehicle side view.
Accordingly, the reaction force from the second cross
member can be used and inward folding of the rocker
panel can be suppressed.
[0057] As described above, the vehicle lower portion
structure according to the first aspect of the invention has
an effect in that inward folding of the rocker panel can be
suppressed with an increase in cost suppressed.
[0058] In addition, the vehicle lower portion structure
according to the first aspect of the invention has an effect
in that the impact load can be effectively reduced even
in the event of a short stroke.
[0059] Furthermore, the vehicle lower portion structure
according to the first aspect of the invention has an effect
in that inward folding of the rocker panel can be sup-
pressed by the use of the reaction force from the first
cross member.
[0060] The vehicle lower portion structure according
to the second aspect of the disclosure has an effect in
that inward folding of the rocker panel can be suppressed
with an increase in cost suppressed.
[0061] In addition, the vehicle lower portion structure
according to the second aspect of the disclosure has an
effect in that impact load transmission to the fuel cell can
be forestalled.
[0062] Furthermore, the vehicle lower portion structure
according to the second aspect of the disclosure has an
effect in that a large-capacity fuel cell can be arranged.
[0063] Moreover, the vehicle lower portion structure
according to the second aspect of the disclosure has an
effect in that inward folding of the rocker panel can be
suppressed by the use of the reaction force from the sec-
ond cross member.

BRIEF DESCRIPTION OF THE DRAWINGS

[0064] Features, advantages, and technical and indus-

trial significance of exemplary embodiments of the inven-
tion will be described below with reference to the accom-
panying drawings, in which like numerals denote like el-
ements, and wherein:

FIG. 1 is a plan view of a vehicle lower portion to
which a vehicle lower portion structure according to
a first embodiment is applied;
FIG. 2 is a cross-sectional view cut along line II-II of
FIG. 1;
FIG. 3 is a sectional view corresponding to FIG. 2
and illustrating a modification example of the vehicle
lower portion structure according to the first embod-
iment;
FIG. 4 is a sectional view corresponding to FIG. 2
and illustrating a vehicle lower portion structure ac-
cording to a second embodiment;
FIG. 5 is a sectional view corresponding to FIG. 2
and illustrating a first modification example of the
vehicle lower portion structure according to the sec-
ond embodiment;
FIG. 6 is a sectional view corresponding to FIG. 2
and illustrating a second modification example of the
vehicle lower portion structure according to the sec-
ond embodiment;
FIG. 7 is an exploded perspective view illustrating a
battery pack and a vehicle lower portion to which a
vehicle lower portion structure according to a third
embodiment is applied;
FIG. 8 is a cross-sectional view cut along line VIII-
VIII of the battery pack including the vehicle lower
portion illustrated in FIG. 7;
FIG. 9 is a perspective view of a fuel cell mounted
in a vehicle lower portion to which a vehicle lower
portion structure according to a fourth embodiment
is applied; and
FIG. 10 is a sectional view cut along line X-X of FIG.
9 including the vehicle lower portion illustrated in
FIG. 7.

DETAILED DESCRIPTION OF EMBODIMENTS

[0065] Hereinafter, a vehicle lower portion structure
according to embodiments of the invention will be de-
scribed with reference to accompanying drawings. The
arrows FR, UP, and RH that are appropriately shown in
each of the drawings represent the forward direction, the
upward direction, and the rightward direction of a vehicle
to which the vehicle floor portion structure according to
an embodiment of the invention is applied, respectively.
Unless otherwise noted, the front-rear, up-down, and
right-left directions in the following description refer to
the front and rear in the vehicle front-rear direction, the
top and bottom in the vehicle up-down direction, and the
right and left in a case where the vehicle is in the forward
direction, respectively.
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First Embodiment

Configuration of Vehicle Lower Portion Structure

[0066] A configuration of the vehicle lower portion
structure according to a first embodiment will be de-
scribed below. FIG. 1 is a plan view of a vehicle lower
portion 10 to which the vehicle lower portion structure
according to the first embodiment is applied, and FIG. 2
is a cross-sectional view cut along line II-II of FIG. 1.
[0067] As illustrated in FIG. 1, a floor panel 12 extends
along a vehicle width direction and the vehicle front-rear
direction in the vehicle lower portion 10. A bead portion
12A intermittently protrudes along the vehicle front-rear
direction in the floor panel 12, and a plurality of the bead
portions 12A is arranged along the vehicle width direc-
tion. The rigidity of the floor panel 12 itself is improved
by the bead portion 12A being formed.
[0068] Rocker panels 14, 16 respectively extend along
the vehicle front-rear direction at both ends of the floor
panel 12 in the vehicle width direction, and a floor cross
member 18 extends along the vehicle width direction be-
tween the rocker panel 14 and the rocker panel 16 above
the floor panel 12. The floor cross member 18 is disposed
between the bead portion 12A and the bead portion 12A
disposed along the vehicle front-rear direction.
[0069] As illustrated in FIG. 2, a battery pack (storage
battery) 20 is arranged on the lower side of the floor panel
12 as a drive force supply device for supplying electric
power to a power unit such as a motor. A lithium-ion bat-
tery, a nickel-hydrogen battery, or the like constitutes the
battery pack 20.
[0070] As described above, the rocker panels 14, 16
respectively extend along the vehicle front-rear direction
at both ends of the floor panel 12 in the vehicle width
direction. The rocker panels 14, 16 will be described be-
low. The rocker panel 16 has substantially the same con-
figuration as the rocker panel 14, and thus description of
the rocker panel 16 will be omitted.
[0071] In the first embodiment, the rocker panel 14 is
configured to include an outer portion 22 positioned on
the outer side in the vehicle width direction and an inner
portion 24 positioned on the inner side in the vehicle width
direction as illustrated in FIG. 2. The rocker panel 14 is
formed of a metal such as an aluminum alloy. The outer
portion 22 and the inner portion 24 are formed integrally
with each other by extrusion, drawing, or the like, and
the outer portion 22 and the inner portion 24 form a closed
sectional portion 26.
[0072] The outer portion 22 is configured to include an
outer wall portion 22A, an inclined upper wall portion 22B,
and an inclined lower wall portion 22C. In a sectional
shape cut along the vehicle width direction, the outer wall
portion 22A is formed along the vehicle up-down direc-
tion, the inclined upper wall portion 22B is disposed on
the upper side of the outer wall portion 22A and is inclined
toward the upper side as the inclined upper wall portion
22B heads for the inner side in the vehicle width direction,

and the inclined lower wall portion 22C is disposed on
the lower side of the outer wall portion 22A and is inclined
toward the lower side as the inclined lower wall portion
22C heads for the inner side in the vehicle width direction.
[0073] The inner portion 24 is configured to include an
upper inner wall portion 24A and a lower inner wall portion
24B. In the sectional shape cut along the vehicle width
direction, the upper inner wall portion 24A is formed along
the vehicle up-down direction on the upper portion side
of the inner portion 24 and the lower inner wall portion
24B is formed along the vehicle up-down direction on the
lower portion side of the inner portion 24. The lower inner
wall portion 24B is positioned closer to the inner side in
the vehicle width direction than the upper inner wall por-
tion 24A, and a lateral wall portion 24C formed along a
substantially horizontal direction is disposed between the
lower inner wall portion 24B and the upper inner wall
portion 24A. Accordingly, the lateral wall portion 24C is
formed to be connected to the upper inner wall portion
24A and the lower inner wall portion 24B.
[0074] An inclined upper wall portion 24D is disposed
on the upper side of the upper inner wall portion 24A.
The inclined upper wall portion 24D is inclined toward
the upper side as the inclined upper wall portion 24D
heads for the outer side in the vehicle width direction.
The inclined upper wall portion 24D is formed to be con-
nected to the inclined upper wall portion 22B of the outer
portion 22. A flange portion 28 extends toward the upper
side from a top portion 27 in which the inclined upper wall
portion 24D of the inner portion 24 and the inclined upper
wall portion 22B of the outer portion 22 are connected to
each other. A lower end portion of a pillar (not illustrated)
is coupled with the flange portion 28.
[0075] A bottom wall portion 24E formed along the sub-
stantially horizontal direction toward the outer side in the
vehicle width direction is disposed on the lower side of
the lower inner wall portion 24B, and the bottom wall por-
tion 24E is formed to be connected to the inclined lower
wall portion 22C of the outer portion 22. A fastener 32
can be inserted into the bottom wall portion 24E. A fixed
piece 30 disposed in the battery pack 20 can be fastened
and fixed to the rocker panel 14 via the fastener 32.
[0076] As described above, the upper inner wall portion
24A of the inner portion 24 is positioned closer to the
outer side in the vehicle width direction than the lower
inner wall portion 24B. As a result, an upper portion 14A
and a lower portion 14B of the rocker panel 14 have dif-
ferent closed sectional portion areas. In other words, the
area of a lower closed sectional portion 34 disposed on
the lower portion 14B side of the rocker panel 14 exceeds
the area of an upper closed sectional portion 36 disposed
on the upper portion 14A side of the rocker panel 14 and
the rigidity of the lower portion 14B side of the rocker
panel 14 is set to exceed the rigidity of the upper portion
14A side of the rocker panel 14.
[0077] A ladder-shaped second shock absorbing por-
tion 38 is disposed in the upper closed sectional portion
36 of the rocker panel 14, and the second shock absorb-
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ing portion 38 is disposed to overlap the floor cross mem-
ber 18 in vehicle side view. A ladder-shaped first shock
absorbing portion 40 is formed in the lower closed sec-
tional portion 34 of the rocker panel 14, and the first shock
absorbing portion 40 is disposed to overlap the battery
pack 20 in vehicle side view.
[0078] Each of the second shock absorbing portion 38
and the first shock absorbing portion 40 will be described
below. The second shock absorbing portion 38 is provid-
ed with an upper wall 38A extending along the substan-
tially horizontal direction (vehicle width direction) be-
tween the upper inner wall portion 24A of the inner portion
24 and the outer wall portion 22A of the outer portion 22.
A lower wall 38B facing the upper wall 38A is formed on
the lower side of the upper wall 38A, the lower wall 38B
is connected to the lateral wall portion 24C, and the lower
wall 38B partitions the upper portion 14A and the lower
portion 14B of the rocker panel 14 from each other. Ac-
cordingly, the lower wall 38B is also referred to as a "par-
tition wall". A plurality of (two herein) connecting walls
38C extends in the up-down direction between the upper
wall 38A and the lower wall 38B.
[0079] The first shock absorbing portion 40 is provided
with a first lateral wall 40A extending along the substan-
tially horizontal direction (vehicle width direction) be-
tween the lower inner wall portion 24B of the inner portion
24 and the outer wall portion 22A of the outer portion 22.
A third lateral wall 40B facing the first lateral wall 40A is
formed on the lower side of the first lateral wall 40A, and
a plurality of (three herein) first connecting walls 40C ex-
tends in the up-down direction between the first lateral
wall 40A and the third lateral wall 40B.

Action and Effect of Vehicle Lower Portion Structure

[0080] The action and effect of the vehicle lower portion
structure according to the first embodiment will be de-
scribed below.
[0081] As illustrated in FIG. 2, in the first embodiment,
the outer portion 22 and the inner portion 24 are formed
integrally with each other in the rocker panel 14 and the
outer portion 22 and the inner portion 24 form the closed
sectional portion 26.
[0082] As a result, the rigidity of the rocker panel 14
itself can be higher than in a case (not illustrated) where,
for example, a rocker panel is formed by two, outer and
inner, panels being coupled with each other. Welding,
fastening, or the like is needed when the two, outer and
inner, panels are coupled with each other for the rocker
panel to be formed. In the first embodiment, however,
processing such as welding and fastening is not needed
since the outer portion 22 and the inner portion 24 are
formed integrally with each other, and thus cost reduction
can be achieved to that extent.
[0083] In the first embodiment, the second shock ab-
sorbing portion 38 extends in the vehicle width direction
to overlap the floor cross member 18 in vehicle side view
between the outer portion 22 and the inner portion 24 in

the upper portion 14A of the rocker panel 14 (in the upper
closed sectional portion 36). In the lower portion 14B of
the rocker panel 14 (in the lower closed sectional portion
34), the first shock absorbing portion 40 extends in the
vehicle width direction to overlap the battery pack 20 in
vehicle side view between the outer portion 22 and the
inner portion 24.
[0084] Accordingly, once an impact load F is input to
the rocker panel 14 during a side collision of the vehicle,
some of the impact load F input to the rocker panel 14 is
transmitted to the floor cross member 18 side via the
second shock absorbing portion 38 disposed on the up-
per portion 14A side of the rocker panel 14 (transmission
load F1) and transmitted to the battery pack 20 side via
the first shock absorbing portion 40 disposed on the lower
portion 14B side of the rocker panel 14 (transmission
load F2).
[0085] Once the transmission load F1 is transmitted to
the floor cross member 18 via the second shock absorb-
ing portion 38, a reaction force N1 is obtained from the
floor cross member 18 (strictly speaking, the rocker panel
16 (refer to FIG. 1) on the side opposite to the rocker
panel 14 to which the impact load F is input through the
floor cross member 18) in the rocker panel 14. Once the
transmission load F2 is transmitted to the battery pack
20 via the first shock absorbing portion 40, a reaction
force N2 is obtained from the battery pack 20 (strictly
speaking, the rocker panel 16 (refer to FIG. 1) on the side
opposite to the rocker panel 14 to which the impact load
F is input through the battery pack 20) in the rocker panel
14. As a result, each of the second shock absorbing por-
tion 38 and the first shock absorbing portion 40 under-
goes plastic deformation and impact energy is absorbed.
[0086] Accordingly, in the first embodiment, the impact
load F can be effectively reduced even in the event of a
short stroke. Therefore, inward folding of the rocker panel
14 can be suppressed even in a case (not illustrated)
where, for example, a large load is locally input with re-
spect to the rocker panel 14 as in a pole side collision.
In other words, according to the first embodiment, inward
folding of the rocker panel 14 can be suppressed with an
increase in cost suppressed.
[0087] In the first embodiment, some of the impact load
F is transmitted to the floor cross member 18 side via the
second shock absorbing portion 38 disposed on the up-
per portion 14A side of the rocker panel 14 (transmission
load F1) and transmitted to the battery pack 20 side via
the first shock absorbing portion 40 disposed on the lower
portion 14B side of the rocker panel 14 (transmission
load F2) as described above once the impact load F is
input to the rocker panel 14 during the side collision of
the vehicle.
[0088] In other words, a load transmission path A for
transmission to the floor cross member 18 side via the
second shock absorbing portion 38 of the rocker panel
14 and a load transmission path B for transmission to the
battery pack 20 side via the first shock absorbing portion
40 of the rocker panel 14 are formed. As a result, load
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dispersion can be aimed for regarding the impact load F
input to the rocker panel 14, and load burden ratios can
also be changed in the upper portion 14A of the rocker
panel 14 and the lower portion 14B of the rocker panel 14.
[0089] Accordingly, the transmission load F2 transmit-
ted to the battery pack 20 side arranged on the lower
side of the floor panel 12 can be reduced. According to
the above, the rigidity of the battery pack 20 itself can be
reduced to the same extent as, for example, the trans-
mission load F2 transmitted to the battery pack 20 side
is reduced. In this case, a reduction in the weight of the
battery pack 20 can be aimed for by the plate thickness
of the battery pack 20 being reduced. The amount by
which battery modules 20A accommodated in the battery
pack 20 are mounted can be increased to the same extent
as the plate thickness of the battery pack 20 is reduced.

Supplementary Matters of First Embodiment

[0090] In the first embodiment, the second shock ab-
sorbing portion 38 and the first shock absorbing portion
40 may be formed integrally with the rocker panel 14 or
may be formed separately from the rocker panel 14. In
a case where the second shock absorbing portion 38 and
the first shock absorbing portion 40 are formed separate-
ly from the rocker panel 14, the second shock absorbing
portion 38 and the first shock absorbing portion 40 can
be formed of a material that differs from the material of
the rocker panel 14, and thus the degree of freedom in
mechanical strength design for the rocker panel 14 is
improved.
[0091] Although each of the second shock absorbing
portion 38 and the first shock absorbing portion 40 is
formed in a ladder shape in the first embodiment, the
shapes of the second shock absorbing portion 38 and
the first shock absorbing portion 40 are not limited there-
to. The shapes can be appropriately changed in relation
to the plate thicknesses of the second shock absorbing
portion 38 and the first shock absorbing portion 40. For
example, the second shock absorbing portion 38 and the
first shock absorbing portion 40 can be formed in a hon-
eycomb shape by the plate thicknesses being reduced.
The second shock absorbing portion 38 and the first
shock absorbing portion 40 may have different plate
thicknesses as well, and the second shock absorbing
portion 38 and the first shock absorbing portion 40 do
not necessarily have to have the same shape.
[0092] Although the second shock absorbing portion
38 is disposed to overlap the floor cross member 18 in
vehicle side view and the first shock absorbing portion
40 is disposed to overlap the battery pack 20 in vehicle
side view in the rocker panel 14 as described above in
the first embodiment, embodiments applied in the inven-
tion are not limited thereto.
[0093] In some types of vehicles and depending on
vehicles, for example, no floor cross member 18 (refer
to FIG. 2) is disposed above the floor panel 12 as illus-
trated in FIG. 3. In this case, the first shock absorbing

portion 40 is disposed on a lower portion 42B side of a
rocker panel 42 although the second shock absorbing
portion 38 (refer to FIG. 2) is not disposed on an upper
portion 42A side of the rocker panel 42 overlapping the
floor cross member 18 (refer to FIG. 2) in vehicle side
view. Accordingly, once the impact load F is input to the
rocker panel 14 during the side collision of the vehicle,
some of the impact load F is transmitted to the battery
pack 20 side via the first shock absorbing portion 40
(transmission load F3).
[0094] Once the impact load (transmission load F3) is
transmitted to the battery pack 20 via the first shock ab-
sorbing portion 40, a reaction force N3 is obtained from
the battery pack 20 in the rocker panel 14. As a result,
the first shock absorbing portion 40 undergoes plastic
deformation, and thus impact energy is absorbed in this
case as well.

Second Embodiment

[0095] Although a case where the battery pack 20 (re-
fer to FIG. 2) is used as the drive force supply device for
supplying the electric power to the power unit has been
described in the first embodiment, a case where a hy-
drogen tank (fuel cell) 44 is used as the drive force supply
device as illustrated in FIG. 4 will be described in a second
embodiment. Description will be omitted with regard to
substantially the same configuration as in the first em-
bodiment.
[0096] In the second embodiment, the second shock
absorbing portion 38 is disposed at a position (on an up-
per portion 46A side of a rocker panel 46) not overlapping
the hydrogen tank 44 in vehicle side view in the rocker
panel 46 as illustrated in FIG. 4.
[0097] In this case, some of the impact load F is trans-
mitted to the floor cross member 18 side via the second
shock absorbing portion 38 disposed on the upper portion
46A side of the rocker panel 46 (transmission load F4)
once the impact load F is input to the rocker panel 46
during the side collision of the vehicle. Once the trans-
mission load F4 is transmitted to the floor cross member
18 via the second shock absorbing portion 38, a reaction
force N4 is obtained from the floor cross member 18 in
the rocker panel 46. As a result, the second shock ab-
sorbing portion 38 undergoes plastic deformation and
impact energy is absorbed.
[0098] Therefore, according to the second embodi-
ment, the impact load F can be effectively reduced even
in the event of a short stroke and intrusion of the rocker
panel 46 to the inner side in the vehicle width direction
can be suppressed. In the second embodiment, input of
the impact load F to the hydrogen tank 44 side arranged
on the lower side of the floor panel 12 can be forestalled.

Supplementary Matters of Second Embodiment

[0099] Although the floor cross member 18 extends
between the rocker panels 14, 16 as illustrated in FIG. 1
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in the embodiment above, a hydrogen tank (fuel cell) 47
may be arranged along the vehicle front-rear direction
on the lower side of a tunnel portion 50 protruding along
the vehicle front-rear direction in the middle portion of a
floor panel 48 in the vehicle width direction in a case
where, for example, the hydrogen tank 47 has a large
diameter as illustrated in FIG. 5.
[0100] In this case, a floor cross member 52 extends
between a pair of rocker panels 54 arranged at both ends
of the floor panel 48 in the vehicle width direction with
the tunnel portion 50 between the rocker panels 54. Al-
though the floor cross member 52 is formed along the
shape of the tunnel portion 50 herein, the present inven-
tion is not limited thereto.
[0101] For example, two floor cross members may also
be disposed along the vehicle width direction after the
floor cross member is divided by the tunnel portion al-
though this is not illustrated. In this case, one end of the
floor cross member in a longitudinal direction is coupled
with the rocker panel and the other end of the floor cross
member in the longitudinal direction is coupled with the
tunnel portion. Accordingly, the rocker panel allows a re-
action force from the tunnel portion to be obtained by the
transmission load that is transmitted from the rocker pan-
el to the floor cross member. Accordingly, in this case, it
is desirable that the rigidity of the tunnel portion itself is
increased by, for example, a reinforcing member being
arranged in the tunnel portion.
[0102] Although vehicles in which the battery pack 20
(refer to FIG. 2) and the hydrogen tank 44 (refer to FIG.
4) are used as the drive force supply device have been
described in the embodiments above, the second em-
bodiment is also applicable with respect to gasoline cars.
[0103] In the case of gasoline cars, no drive force sup-
ply device needs to be arranged on the lower side of a
floor panel 56 as illustrated in, for example, FIG. 6. Ac-
cordingly, the position of the floor panel 56 in the up-down
direction can be set low. Therefore, a third shock absorb-
ing portion 60 disposed to overlap a floor cross member
58 arranged above the floor panel 56 in vehicle side view
is disposed on a lower portion 62A side of a rocker panel
62.

Third Embodiment

Configuration of Third Embodiment

[0104] A configuration of a vehicle lower portion struc-
ture according to a third embodiment will be described
below. In the first embodiment, the ladder-shaped sec-
ond shock absorbing portion 38 overlapping the floor
cross member 18 in vehicle side view is disposed in the
upper closed sectional portion 36 of the rocker panel 14
as illustrated in FIG. 2. The battery pack 20 is arranged
on the lower side of the floor panel 12, and the ladder-
shaped first shock absorbing portion 40 overlapping the
battery pack 20 in vehicle side view is disposed in the
lower closed sectional portion 34 of the rocker panel 14.

[0105] In the third embodiment, in contrast, no ladder-
shaped second shock absorbing portion 38 (refer to FIG.
2) is disposed in the upper closed sectional portion 36 of
a rocker panel 63 although the ladder-shaped first shock
absorbing portion 40 is disposed in the lower closed sec-
tional portion 34 of the rocker panel 63 as illustrated in
FIG. 8. In the following description, description will be
omitted with regard to substantially the same configura-
tion as in the first embodiment. A rocker panel 65 illus-
trated in FIG. 7 is substantially similar in configuration to
the rocker panel 63, and thus description will be omitted
as in the first embodiment.
[0106] To be more specific with regard to the third em-
bodiment, the lateral wall portion 24C connecting the up-
per inner wall portion 24A and the lower inner wall portion
24B constituting a part of the inner portion 24 of the rocker
panel 63 and formed along the vehicle up-down direction
to each other along the substantially horizontal direction
connects the inner portion 24 and the outer portion 22 to
each other by extending to the outer portion 22 side of
the rocker panel 63. In other words, a partition wall 25
partitioning an upper portion 63A and a lower portion 63B
of the rocker panel 63 from each other is disposed along
the substantially horizontal direction. Although the parti-
tion wall 25 and the lateral wall portion 24C are integrally
formed, the partition wall 25 and the lateral wall portion
24C have different names so that confusion is avoided.
[0107] Although the lateral wall portion 24C is slightly
inclined toward the lower side as the lateral wall portion
24C heads for the inner side in the vehicle width direction,
the lateral wall portion 24C is formed along the substan-
tially horizontal direction in a tip portion. Although three
first connecting walls 40C are disposed in the first shock
absorbing portion 40, the present invention is not limited
thereto and the number may be four or more as well. In
a case where the number of the first connecting walls
40C is increased at the same plate thickness, the rigidity
of the first shock absorbing portion 40 itself can be im-
proved and the amount of energy absorbed when the
impact load is input can be increased.
[0108] As illustrated in FIG. 7, the floor cross member
18 is configured to include a front wall portion 18A dis-
posed in a front portion in the vehicle front-rear direction,
a rear wall portion 18B disposed in a rear portion in the
vehicle front-rear direction, and an upper wall portion 18C
connecting the upper end of the front wall portion 18A
and the upper end of the rear wall portion 18B to each
other in the vehicle horizontal direction. A plurality of the
floor cross members 18 is illustrated in FIG. 7, and a
bracket 21 for a seat for an occupant to sit on is attached
to the upper wall portion 18C of one of the floor cross
members 18 that is in the middle portion in the vehicle
front-rear direction. Accordingly, the upper wall portion
18C is lower in height-direction position than the upper
wall portions 18C of the other floor cross members 18.
[0109] A flange portion 18D extends toward the front
side from the lower end of the front wall portion 18A of
the floor cross member 18, and a flange portion 18E (refer
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to FIG. 8) extends toward the rear side from the lower
end of the rear wall portion 18B. Each of the flange por-
tions 18D, 18E is bonded to the floor panel 12. As a result,
a closed sectional portion 19 (refer to FIG. 8) is formed
between the floor cross member 18 and the floor panel
12.
[0110] As illustrated in FIG. 8, an upper flange portion
18F extends toward the outer side in the vehicle width
direction from each end of the upper wall portion 18C of
the floor cross member 18 in the vehicle width direction.
The upper flange portion 18F is bonded to the upper sur-
face of the inclined upper wall portion 24D of the inner
portion 24 constituting a part of the upper closed sectional
portion 36 of the rocker panel 63. Although not illustrated,
flange portions respectively extend toward the front side
and the rear side from both ends of the front wall portion
18A (refer to FIG. 7) and the rear wall portion 18B of the
floor cross member 18 in the vehicle width direction and
each of the flange portions is bonded to the upper inner
wall portion 24A of the inner portion 24.
[0111] As illustrated in FIG. 7, in the third embodiment,
the battery pack (storage battery) 20 that a lithium-ion
battery, nickel-hydrogen battery, or the like constitutes
is provided with a battery case 64 that has the vehicle
front-rear direction as the longitudinal direction of the bat-
tery case 64 and is formed in a box shape which is flat
in the vehicle up-down direction and the battery modules
20A that are accommodated in the battery case 64. A
plurality of prismatic storage batteries constitutes the bat-
tery modules 20A.
[0112] As illustrated in FIGS. 7 and 8, the battery case
64 has a peripheral wall 66 constituting the outer shape
of the battery case 64, a top plate 68 (not illustrated in
FIG. 7) constituting the lid portion of the battery case 64,
and a bottom plate 70 constituting the bottom portion of
the battery case 64.
[0113] The peripheral wall 66 is formed by an elongat-
ed extrusion-molded article formed by extrusion molding
of a light metal such as an aluminum alloy being bent in
a rectangular frame shape and both end portions of the
extrusion-molded article in a longitudinal direction being
bonded to each other. The peripheral wall 66 has a sub-
stantially rectangular frame shape in plan view. The top
plate 68 is formed by press molding being performed on
a plate material formed of a light metal such as an alu-
minum alloy. The top plate 68 is fixed to the upper surface
of an upper wall portion 66C of the peripheral wall 66 via
a plurality of bolts 69.
[0114] The bottom plate 70 is formed by press molding
being performed on a plate material formed of a light
metal such as an aluminum alloy. The bottom plate 70
is fixed to the lower surface of a lower wall portion 66D
of the peripheral wall 66 by means such as welding and
riveting. The outer edge portion of the bottom plate 70 is
the fixed piece 30, and the fixed piece 30 projects to the
vehicle outer side in the vehicle horizontal direction be-
yond the peripheral wall 66 as illustrated in FIG. 7. By
the fixed piece 30 being fastened (coupled) with the right

and left rocker panels 63, the battery case 64, that is, the
battery pack 20 is fixed to the rocker panels 63 while
being supported from the lower side by the bottom plate
70.
[0115] A configuration of the peripheral wall 66 will be
described below. As illustrated in FIGS. 7 and 8, the pe-
ripheral wall 66 is configured to include a pair of right and
left side wall portions 66S facing each other in the vehicle
width direction, a front wall portion 66Fr connecting the
front ends of the side wall portions 66S to each other,
and a rear wall portion 66Rr connecting the rear ends of
the side wall portions 66S to each other. The front wall
portion 66Fr and the rear wall portion 66Rr face each
other in the vehicle front-rear direction. As illustrated in
FIG. 8, the peripheral wall 66 is formed such that the
sectional shape of the peripheral wall 66 is a substantially
B-shape (substantially the shape of two squares attached
to each other) when the peripheral wall 66 is seen from
a circumferential direction (longitudinal direction of the
extrusion-molded article).
[0116] To be more specific with regard to the sectional
shape of the peripheral wall 66, the peripheral wall 66 is
provided with an outer peripheral wall portion 66A form-
ing the outer peripheral surface of the peripheral wall 66,
an inner peripheral wall portion 66B facing the outer pe-
ripheral wall portion 66A and forming the inner peripheral
surface of the peripheral wall 66, the upper wall portion
66C connecting the upper end of the outer peripheral
wall portion 66A and the upper end of the inner peripheral
wall portion 66B to each other in the vehicle horizontal
direction, the lower wall portion 66D connecting the lower
end of the outer peripheral wall portion 66A and the lower
end of the inner peripheral wall portion 66B to each other
in the vehicle horizontal direction, and a partition wall
portion 66E connecting the up-down direction intermedi-
ate portions of the outer peripheral wall portion 66A and
the inner peripheral wall portion 66B to each other in the
vehicle horizontal direction. The peripheral wall 66 is di-
vided into an upper portion 72 and a lower portion 74 and
is separated (partitioned) into an upper space 72A and
a lower space 74A by the partition wall portion 66E.
[0117] A first cross member 76 extends along the ve-
hicle width direction above the bottom plate 70 between
the side wall portions 66S of the peripheral wall 66 facing
each other in the vehicle width direction. A plurality of
(three herein) the first cross members 76 is provided such
that the first cross members 76 are arranged at equal
intervals along the vehicle front-rear direction between
the front wall portion 66Fr and the rear wall portion 66Rr.
[0118] The first cross member 76 is formed of an elon-
gated extrusion-molded article that is formed by extrusion
molding being performed on a light metal such as an
aluminum alloy. The first cross member 76 is formed such
that the sectional shape of the first cross member 76 is
a substantially B-shape (substantially the shape of two
squares attached to each other, not illustrated) when the
first cross member 76 is cut along a width direction sub-
stantially orthogonal to the longitudinal direction (vehicle
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width direction).
[0119] To be more specific with regard to the sectional
shape of the first cross member 76, the first cross mem-
ber 76 is provided with a front wall portion (not illustrated)
disposed in a front portion in the vehicle front-rear direc-
tion, a rear wall portion 76A disposed in a rear portion in
the vehicle front-rear direction, a second lateral wall 76B
connecting the upper end of the front wall portion and
the upper end of the rear wall portion 76A to each other
in the vehicle horizontal direction, a lower wall portion
76C connecting the lower end of the front wall portion
and the lower end of the rear wall portion 76A to each
other in the vehicle horizontal direction, and a partition
wall portion 76D connecting the up-down direction inter-
mediate portions of the second lateral wall 76B and the
lower wall portion 76C to each other in the vehicle hori-
zontal direction as illustrated in FIG. 8. The first cross
member 76 is divided into an upper portion 78 and a
lower portion 80 and is separated into an upper space
78A and a lower space 80A by the partition wall portion
76D.
[0120] In the third embodiment, the inclined upper wall
portion 22B of the outer portion 22, the inclined upper
wall portion 24D of the inner portion 24, and the upper
wall portion 18C of the floor cross member 18 are con-
tinuously disposed in the vehicle width direction and set
in an overlapping manner in vehicle side view on the up-
per portion 63A side of the rocker panel 63.
[0121] The "continuous disposition in the vehicle width
direction" means that the impact load F can be transmit-
ted along the vehicle width direction, and the members
adjacent to each other in the vehicle width direction do
not necessarily have to be adjacent to each other and
may have a slight gap as well. At least parts of the mem-
bers adjacent to each other in the vehicle width direction
may also overlap each other in the vehicle up-down di-
rection.
[0122] The "overlapping in vehicle side view" means a
state where the impact load F can be transmitted along
the vehicle width direction, and the members disposed
adjacent to each other in the vehicle width direction may
overlap each other in vehicle side view in at least parts
in the vehicle up-down direction. Still, when it comes to
a member in which a plurality of members is bonded and
integrated while overlapping each other in the vehicle up-
down direction (integrated member), the impact load F
is transmitted in the entire integrated member, and thus
a part of the integrated member may overlap the mem-
bers disposed adjacent to each other in the vehicle width
direction in vehicle side view.
[0123] As a specific example, the partition wall 25 and
the lateral wall portion 24C of the rocker panel 63, the
floor panel 12, the flange portion 18D (refer to FIG. 7) of
the floor cross member 18, and the flange portion 18E
are continuously disposed in the vehicle width direction
and set in an overlapping manner in vehicle side view on
the upper portion 63A side of the rocker panel 63.
[0124] The floor panel 12 is bonded onto the lateral

wall portion 24C of the rocker panel 63 and the flange
portion 18D and the flange portion 18E of the floor cross
member 18 are bonded onto the floor panel 12. In other
words, the lateral wall portion 24C of the rocker panel
63, the floor panel 12, and the flange portion 18D and
the flange portion 18E of the floor cross member 18 par-
tially overlap each other in the vehicle up-down direction.
[0125] The lateral wall portion 24C of the rocker panel
63, the floor panel 12, and the flange portion 18D and
the flange portion 18E of the floor cross member 18 are
bonded in an integrated state, and a part of the element
overlaps the partition wall 25 of the rocker panel 63 in
vehicle side view.
[0126] On the lower portion 63B side of the rocker pan-
el 63 with respect to the upper portion 63A side of the
rocker panel 63, the first lateral wall 40A of the first shock
absorbing portion 40, the upper wall portion 66C of the
peripheral wall 66 of the battery case 64, and the second
lateral wall 76B of the first cross member 76 are contin-
uously disposed in the vehicle width direction and set in
an overlapping manner in vehicle side view.
[0127] The first lateral wall 40B of the first shock ab-
sorbing portion 40 of the rocker panel 63, the partition
wall portion 66E of the peripheral wall 66 of the battery
case 64, and the partition wall portion (second lateral
wall) 76D of the first cross member 76 are continuously
disposed in the vehicle width direction and set in an over-
lapping manner in vehicle side view.
[0128] The bottom wall portion 24E of the rocker panel
63, the lower wall portion 66D of the peripheral wall 66
of the battery case 64, and the lower wall portion 76C of
the first cross member 76 are continuously disposed in
the vehicle width direction and set in an overlapping man-
ner in vehicle side view.

Action and Effect of Third Embodiment

[0129] The action and effect of the vehicle lower portion
structure according to the third embodiment will be de-
scribed below.
[0130] As illustrated in FIG. 8, in the rocker panel 63
according to the third embodiment, the outer portion 22
positioned on the outer side in the vehicle width direction
and the inner portion 24 positioned on the inner side in
the vehicle width direction are formed integrally with each
other and the outer portion 22 and the inner portion 24
form the closed sectional portion 26. As a result, the ri-
gidity of the rocker panel 63 itself can be higher than in
a case where a rocker panel 63 is formed by the two
panels of the outer portion 22 and the inner portion 24
being coupled with each other.
[0131] In the closed sectional portion 26 of the rocker
panel 63, the first shock absorbing portion 40 extends in
the vehicle width direction between the outer portion 22
and the inner portion 24 to overlap the battery pack 20
in vehicle side view. In the third embodiment, the battery
pack 20 is provided with the battery case 64 as illustrated
in FIG. 7 and the first cross members 76 extend along
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the vehicle width direction in the battery case 64. As a
result, the rigidity of the battery case 64 itself is improved.
[0132] In the third embodiment, the first cross member
76 is provided to overlap the lower closed sectional por-
tion 34 of the rocker panel 63 in vehicle side view. Ac-
cordingly, once the impact load F is input to the rocker
panel 63 during the side collision of the vehicle, for ex-
ample, some of the impact load F is transmitted to the
first cross member 76 side of the battery case 64 via the
first shock absorbing portion 40 (transmission load F5).
[0133] Once the transmission load F5 is transmitted to
the first cross member 76 side of the battery case 64, a
reaction force N5 from the first cross member 76 (strictly
speaking, the rocker panel 65 (refer to FIG. 7) on the side
opposite to the rocker panel 63 to which the impact load
F is input through the first cross member 76 and the bat-
tery case 64) is obtained and the first shock absorbing
portion 40 undergoes plastic deformation. Impact energy
is absorbed by the plastic deformation of the first shock
absorbing portion 40. As a result, the impact load F can
be effectively reduced even in the event of a short stroke.
[0134] As described above, in the third embodiment,
the first shock absorbing portion 40 is disposed in the
closed sectional portion 26 of the rocker panel 63 to over-
lap the battery pack 20 disposed on the lower side of the
floor panel 12 in vehicle side view and the first cross
member 76 of the battery case 64 is set to overlap the
first shock absorbing portion 40 in vehicle side view.
[0135] As a result, during the side collision of the ve-
hicle, the plastic deformation of the first shock absorbing
portion 40 is allowed to occur by the reaction force N5
from the first cross member 76 being used and the impact
load F can be effectively reduced even in the event of a
short stroke. As a result, inward folding of the rocker panel
63 can be suppressed.
[0136] To be even more specific with regard to the
above, in the third embodiment, the first cross member
76 extending in the battery case 64, the peripheral wall
66 of the battery case 64, and the first shock absorbing
portion 40 of the rocker panel 63 are continuously dis-
posed in the vehicle width direction.
[0137] The first cross member 76 is configured to in-
clude the second lateral wall 76B, the partition wall por-
tion 76D, and the lower wall portion 76C respectively ex-
tending in the vehicle width direction. The peripheral wall
66 constituting the outer wall of the battery case 64 is
configured to include the upper wall portion 66C, the par-
tition wall portion 66E, and the lower wall portion 66D
respectively extending in the vehicle width direction. The
first shock absorbing portion 40 extending in the rocker
panel 63 is configured to include the first lateral wall 40A
and the third lateral wall 40B respectively extending in
the vehicle width direction.
[0138] In the third embodiment, the second lateral wall
76B of the first cross member 76 in the battery case 64
is set to overlap the upper wall portion 66C of the periph-
eral wall 66 of the battery case 64 and the first lateral
wall 40A of the first shock absorbing portion 40 of the

rocker panel 63 in vehicle side view.
[0139] Accordingly, once the impact load F is input to
the rocker panel 63 during the side collision of the vehicle,
some of the impact load F is transmitted to the upper wall
portion 66C of the peripheral wall 66 of the battery case
64 and the second lateral wall 76B side of the first cross
member 76 via the first lateral wall 40A of the first shock
absorbing portion 40 of the rocker panel 63 (transmission
load F51). Once the transmission load F51 is transmitted
to the second lateral wall 76B side of the first cross mem-
ber 76, the first lateral wall 40A of the first shock absorbing
portion 40 of the rocker panel 63 obtains a reaction force
N51 from the second lateral wall 76B of the first cross
member 76.
[0140] The partition wall portion 76D of the first cross
member 76 is set to overlap the partition wall portion 66E
of the peripheral wall 66 of the battery case 64 and the
third lateral wall 40B of the first shock absorbing portion
40 of the rocker panel 63 in vehicle side view.
[0141] Accordingly, once the impact load F is input to
the rocker panel 63 during the side collision of the vehicle,
some of the rest of the impact load F is transmitted to the
partition wall portion 66E of the peripheral wall 66 of the
battery case 64 and the partition wall portion 76D side of
the first cross member 76 via the third lateral wall 40B of
the first shock absorbing portion 40 (transmission load
F52). Once the transmission load F52 is transmitted to
the partition wall portion 76D side of the first cross mem-
ber 76, the third lateral wall 40B of the first shock absorb-
ing portion 40 of the rocker panel 63 obtains a reaction
force N52 from the partition wall portion 76D of the first
cross member 76.
[0142] The lower wall portion 76C of the first cross
member 76 of the battery case 64 is set to overlap the
lower wall portion 66D of the peripheral wall 66 of the
battery case 64 and the bottom wall portion 24E of the
rocker panel 63 in vehicle side view.
[0143] Accordingly, once the impact load F is input to
the rocker panel 63 during the side collision of the vehicle,
some of the rest of the impact load F is transmitted to the
lower wall portion 66D of the peripheral wall 66 of the
battery case 64 and the lower wall portion 76C side of
the first cross member 76 via the bottom wall portion 24E
of the rocker panel 63 (transmission load F53). Once the
transmission load F53 is transmitted to the lower wall
portion 76C side of the first cross member 76, the bottom
wall portion 24E of the rocker panel 63 obtains a reaction
force N53 from the lower wall portion 76C side of the first
cross member 76.
[0144] As described above, in the third embodiment,
the second lateral wall 76B of the first cross member 76
of the battery case 64, the upper wall portion 66C of the
peripheral wall 66, and the first lateral wall 40A of the first
shock absorbing portion 40 of the rocker panel 63 are
continuously disposed in the vehicle width direction and
set in an overlapping manner in vehicle side view. The
partition wall portion 76D of the first cross member 76 of
the battery case 64, the partition wall portion 66E of the
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peripheral wall 66, and the third lateral wall 40B of the
first shock absorbing portion 40 of the rocker panel 63
are continuously disposed in the vehicle width direction
and set in an overlapping manner in vehicle side view.
The lower wall portion 76C of the first cross member 76
of the battery case 64, the lower wall portion 66D of the
peripheral wall 66, and the bottom wall portion 24E of the
rocker panel 63 are continuously disposed in the vehicle
width direction and set in an overlapping manner in ve-
hicle side view.
[0145] As a result, once the impact load F is input to
the rocker panel 63 during the side collision of the vehicle,
the impact load F can be effectively transmitted to the
battery pack 20 side (transmission load F5) and the first
shock absorbing portion 40 of the rocker panel 63 can
be further effectively subjected to plastic deformation by
the reaction force N5 from the battery pack 20 being ob-
tained in a reliable manner. Impact energy is absorbed
by the plastic deformation of the first shock absorbing
portion 40.
[0146] As described above, in the third embodiment,
the first shock absorbing portion 40 is disposed in the
closed sectional portion 26 of the rocker panel 63 and
the second lateral wall 76B constituting at least a part of
the first cross member 76 of the battery case 64 is set to
overlap the first lateral wall 40A of the first shock absorb-
ing portion 40 constituting at least a part of the first shock
absorbing portion 40 in vehicle side view. Accordingly,
the reaction force N51 from the first cross member 76
can be effectively obtained on the rocker panel 63 side.
[0147] The reaction force N52 from the first cross mem-
ber 76 can be effectively obtained on the rocker panel
63 side by the partition wall portion 76D of the first cross
member 76 being set to overlap the third lateral wall 40B
of the first shock absorbing portion 40 in vehicle side view
as is the case with the second lateral wall 76B of the first
cross member 76. The reaction force N53 from the first
cross member 76 can be effectively obtained on the rock-
er panel 63 side by the lower wall portion 76C of the first
cross member 76 being set to overlap the bottom wall
portion 24E of the rocker panel 63 in vehicle side view.
In other words, the first cross member 76 contributes to
the generation of a high load in the configuration above,
and thus the impact load F can be effectively reduced
even in the event of a short stroke by the amount of the
impact energy absorption being increased.
[0148] In the third embodiment, the inclined upper wall
portion 22B of the outer portion 22, the inclined upper
wall portion 24D of the inner portion 24 of the rocker panel
63, and the upper wall portion 18C of the floor cross mem-
ber 18 are continuously disposed in the vehicle width
direction and set in an overlapping manner in vehicle side
view on the upper portion 63A side of the rocker panel
63. The partition wall 25 and the lateral wall portion 24C
of the rocker panel 63, the floor panel 12, the flange por-
tion 18D (refer to FIG. 7) of the floor cross member 18,
and the flange portion 18E are continuously disposed in
the vehicle width direction and set in an overlapping man-

ner in vehicle side view.
[0149] Also in this case, the impact load F can be ef-
fectively transmitted to the floor cross member 18 side
(transmission load F6) and the rocker panel 63 under-
goes plastic deformation by obtaining a reaction force
N6 from the floor cross member 18 once the impact load
F is input to the rocker panel 63 during the side collision
of the vehicle as is the case with the lower portion 63B
side of the rocker panel 63. As a result, impact energy is
further absorbed.
[0150] To be more specific with regard to the above,
in the third embodiment, the inclined upper wall portion
22B of the outer portion 22, the inclined upper wall portion
24D of the inner portion 24, and the upper wall portion
18C of the floor cross member 18 are continuously dis-
posed in the vehicle width direction and set in an over-
lapping manner in vehicle side view on the upper portion
63A side of the rocker panel 63.
[0151] Accordingly, once the impact load F is input to
the rocker panel 63 during the side collision of the vehicle,
some of the impact load F is transmitted to the inclined
upper wall portion 24D of the inner portion 24 and the
upper wall portion 18C of the floor cross member 18 via
the inclined upper wall portion 22B of the outer portion
22 of the rocker panel 63 (transmission load F61).
[0152] Once the transmission load F61 is transmitted
to the upper wall portion 18C side of the floor cross mem-
ber 18, the inclined upper wall portion 22B of the rocker
panel 63 obtains a reaction force N61 from the upper wall
portion 18C of the floor cross member 18 (strictly speak-
ing, the rocker panel 65 (refer to FIG. 7) positioned on
the side opposite to the rocker panel 63 to which the
transmission load F61 is transmitted through the floor
cross member 18).
[0153] In the third embodiment, the partition wall 25
and the lateral wall portion 24C of the rocker panel 63,
the floor panel 12, the flange portion 18D (refer to FIG.
7) of the floor cross member 18, and the flange portion
18E are continuously disposed in the vehicle width direc-
tion and set in an overlapping manner in vehicle side
view.
[0154] Accordingly, once the impact load F is input to
the rocker panel 63 during the side collision of the vehicle,
some of the impact load F is transmitted to the lateral
wall portion 24C, the floor panel 12, and the flange por-
tions 18D, 18E of the floor cross member 18 via the par-
tition wall 25 of the rocker panel 63 (transmission load
F62).
[0155] Once the transmission load F62 is transmitted
to the lateral wall portion 24C, the floor panel 12, and the
flange portions 18D, 18E side of the floor cross member
18, the partition wall 25 of the rocker panel 63 obtains a
reaction force N62 from the floor panel 12 and the flange
portions 18D, 18E of the floor cross member 18 (strictly
speaking, the rocker panel 65 (refer to FIG. 7) positioned
on the side opposite to the rocker panel 63 to which the
transmission load F62 is transmitted through the floor
panel 12 and the flange portions 18D, 18E of the floor
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cross member 18).
[0156] In other words, in the configuration described
above, some of the impact load F input to the rocker panel
63 is transmitted to the floor cross member 18 side (trans-
mission load F6) via the upper portion 63A side of the
rocker panel 63 including the partition wall 25 of the rock-
er panel 63 during the side collision of the vehicle. Once
the transmission load F6 is transmitted to the floor cross
member 18, the rocker panel 63 obtains the reaction force
N6 from the floor cross member 18. As a result, the upper
portion 63A side of the rocker panel 63 undergoes plastic
deformation and impact energy is absorbed.
[0157] Accordingly, in the third embodiment, impact
energy can be further absorbed by the plastic deforma-
tion of the upper portion 63A side of the rocker panel 63
including the partition wall 25 of the rocker panel 63 and
the first shock absorbing portion 40 disposed on the lower
portion 63B side of the rocker panel 63.
[0158] In the third embodiment, a load transmission
path C for transmission to the battery pack 20 side via
the first shock absorbing portion 40 of the rocker panel
63 and a load transmission path D for transmission to
the floor cross member 18 side via the upper portion 63A
side of the rocker panel 63 including the partition wall 25
of the rocker panel 63 during the side collision of the
vehicle can be formed. Accordingly, load dispersion can
be aimed for regarding the impact load F input to the
rocker panel 63.
[0159] In other words, in the third embodiment, inward
folding of the rocker panel 63 can be suppressed by the
use of the reaction force N5 from the battery pack 20 and
the reaction force N6 from the floor cross member 18 by
the first shock absorbing portion 40 and the partition wall
25 being disposed in the closed sectional portion 26 of
the rocker panel 63 and the first shock absorbing portion
40 and the partition wall 25 being disposed to overlap
the battery pack 20 and the floor cross member 18 in
vehicle side view, respectively.

Supplementary Matters of Third Embodiment

[0160] In the third embodiment, the inclined upper wall
portion 22B of the outer portion 22, the inclined upper
wall portion 24D of the inner portion 24, and the upper
wall portion 18C of the floor cross member 18 are con-
tinuously disposed in the vehicle width direction and set
in an overlapping manner in vehicle side view on the up-
per portion 63A side of the rocker panel 63 as illustrated
in FIG. 8. However, the upper wall portion 18C of the
floor cross member 18 and the inclined upper wall portion
24D of the inner portion 24 do not necessarily have to
overlap each other in vehicle side view and the floor cross
member 18 is optional.
[0161] Although the partition wall 25 is disposed alone
on the upper portion 63A side of the rocker panel 63
instead of the second shock absorbing portion 38 (refer
to FIG. 2) in the third embodiment, it is a matter of course
that the second shock absorbing portion 38 may also be

disposed. In other words, the rate of the impact energy
absorption can be adjusted on the upper portion 63A side
and the lower portion 63B side of the rocker panel 63
during the side collision of the vehicle by the shape of
the shock absorbing portion being changed.

Fourth Embodiment

[0162] Although the battery pack 20 is used as the drive
force supply device for supplying the electric power to
the power unit as illustrated in FIG. 7 in the third embod-
iment, a case where a fuel cell 82 illustrated in FIG. 9 is
used as the drive force supply device will be described
in a fourth embodiment. In the following description, de-
scription will be omitted with regard to substantially the
same configuration as in the third embodiment.
[0163] As illustrated in FIG. 9, the fuel cell 82 is pro-
vided with a tank case 84 that has the vehicle front-rear
direction as the longitudinal direction of the tank case 84
and is formed in a box shape which is flat in the vehicle
up-down direction as is the case with the battery pack 20
(refer to FIG. 7) described in the third embodiment. A
plurality of hydrogen tanks (fuel tanks) 86 filled with, for
example, hydrogen is accommodated in the tank case
84.
[0164] The tank case 84 has the peripheral wall 66,
the top plate 68, and the bottom plate 70 as is the case
with the battery case 64 (refer to FIG. 7). The member
has the same configuration as the battery case 64, and
thus description thereof will be omitted.
[0165] The (13 herein) hydrogen tanks 86 accommo-
dated in the tank case 84 are arranged along the vehicle
front-rear direction and disposed along the vehicle width
direction in the tank case 84. Accordingly, in the fourth
embodiment, a plurality of (12 herein) second cross
members 88 extends along the vehicle width direction
above the bottom plate 70 between the side wall portions
66S of the peripheral wall 66 facing each other in the
vehicle width direction. The rigidity of the tank case 84
itself is improved by the second cross members 88 ex-
tending along the vehicle width direction in the tank case
84 as described above.
[0166] The hydrogen tanks 86 disposed next to each
other in the vehicle front-rear direction are partitioned
from each other by the second cross members 88. As
illustrated in FIG. 10, both end portions of a tank body
86A in the longitudinal direction (vehicle width direction
herein) are set such that the end portions are not in direct
contact with the inner peripheral wall portion 66B of the
peripheral wall 66.
[0167] In the fourth embodiment, the first shock ab-
sorbing portion 40 extends in the vehicle width direction
between the outer portion 22 and the inner portion 24 to
overlap the fuel cell 82 in vehicle side view in the closed
sectional portion 26 of the rocker panel 63. In the fuel
cell 82, the second cross members 88 extend along the
vehicle width direction in the tank case 84 as illustrated
in FIG. 9.
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[0168] In the fourth embodiment, the second cross
member 88 is provided to overlap the ladder-shaped
shock absorbing portion (fourth shock absorbing portion)
40 disposed in the lower closed sectional portion 34 of
the rocker panel 63 in vehicle side view. The configuration
of the second cross member 88 and the relationship be-
tween the second cross member 88 and the first shock
absorbing portion 40 are substantially the same as the
configuration of the first cross member 76 illustrated in
FIG. 8 and the relationship between the first cross mem-
ber 76 illustrated in FIG. 8 and the first shock absorbing
portion 40. Accordingly, description thereof will be omit-
ted with the rear wall portion 76A, the second lateral wall
76B, the lower wall portion 76C, and the partition wall
portion 76D of the first cross member 76 respectively
replaced with a rear wall portion 88A, an upper wall por-
tion 88B, a lower wall portion 88C, and a fourth lateral
wall 88D in the second cross member 88 illustrated in
FIG. 10.
[0169] In the second embodiment, the second shock
absorbing portion 38 is disposed at a position (on the
upper portion 46A side of the rocker panel 46) not over-
lapping the hydrogen tank 44 in vehicle side view in the
rocker panel 46 as illustrated in FIG. 4 and the impact
load F is not input to the hydrogen tank 44 side.
[0170] In the fourth embodiment, in contrast, some of
the impact load F is input to the hydrogen tank 86 side
as illustrated in FIG. 10. In the fourth embodiment, the
rigidity of the tank case 84 itself is improved by the tank
case 84 accommodating the hydrogen tanks 86 being
disposed in the fuel cell 82 as illustrated in FIG. 9 and
the second cross members 88 extending along the ve-
hicle width direction in the peripheral wall 66 constituting
the outer shape of the tank case 84. As illustrated in FIG.
10, both end portions of the tank body 86A in the longi-
tudinal direction are set such that the end portions are
not in direct contact with the inner peripheral wall portion
66B of the peripheral wall 66. As a result, even when the
impact load F is input to the rocker panel 63 and some
of the impact load F is transmitted to the fuel cell 82 side
(transmission load F7) during the side collision of the
vehicle, the transmission load F7 is not directly input to
the hydrogen tank 86.
[0171] In the fourth embodiment, the rocker panel 63
obtains a reaction force N7 from the second cross mem-
ber 88 (strictly speaking, the rocker panel 65 (refer to
FIG. 7) on the side opposite to the rocker panel 63 to
which the transmission load F7 is transmitted through
the second cross member 88) once the transmission load
F7 is transmitted to the second cross member 88 side of
the tank case 84. As a result, the first shock absorbing
portion 40 of the rocker panel 63 undergoes plastic de-
formation and impact energy is absorbed. In other words,
according to the fourth embodiment, the impact load can
be effectively reduced even in the event of a short stroke,
and thus some of the impact load F can be transmitted
to the fuel cell 82 side.
[0172] As described above, in the fourth embodiment,

the first shock absorbing portion 40 is disposed in the
closed sectional portion 26 of the rocker panel 63 and
the position of the second cross member 88 of the tank
case 84 is set to overlap the first shock absorbing portion
40 in vehicle side view. Accordingly, the reaction force
N7 from the second cross member 88 can be used and
inward folding of the rocker panel 63 can be suppressed.
[0173] Although examples of the embodiments of the
invention have been described above, the embodiments
of the invention are not limited thereto. It is a matter of
course that any one of the embodiments may be appro-
priately combined with various modification examples
and implementation in various aspects is also possible
within the scope of the invention.

Claims

1. A vehicle lower portion structure comprising:

a pair of rocker panels (14, 16) extending along
a vehicle front-rear direction, the rocker panels
being respectively arranged on both outer sides
of a vehicular floor panel (12) in a vehicle width
direction; and
an electric power supply device (20, 82) ar-
ranged below the floor panel (12), wherein:

the rocker panel (14) includes an outer por-
tion (22), an inner portion (24), and a first
shock absorbing portion (40);
the outer portion (22) is positioned to define
an outer wall of the rocker panel in the ve-
hicle width direction;
the inner portion (24) is formed integrally
with the outer portion (22), is positioned in-
ward of the outer portion (22) in the vehicle
width direction, and forms a closed section-
al portion (26) with the outer portion (22);
and
the first shock absorbing portion (40) ex-
tends in the vehicle width direction from the
outer portion (22) to the inner portion (24)
in the closed sectional portion (26) and is
disposed to overlap the electric power sup-
ply device (20) in vehicle side view,

characterized in that:

the electric power supply device is a storage bat-
tery (20);
the storage battery is provided with a battery
case (64) accommodating a plurality of battery
modules (20A); and
a first cross member (76) extending along the
vehicle width direction is disposed to overlap the
first shock absorbing portion (40) in vehicle side
view in the battery case (64),
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and in that:

the first shock absorbing portion (40) includes a
first lateral wall (40A, 40B) extending in the ve-
hicle width direction; and
the first cross member (76) includes a second
lateral wall (76B, 76D) overlapping the first lat-
eral wall (40A, 40B) extending in the vehicle
width direction in vehicle side view.

2. The vehicle lower portion structure according to
claim 1, further comprising a floor cross member (18)
disposed between the rocker panels (14, 16) above
the floor panel (12) and extending along the vehicle
width direction,
wherein the rocker panel (14) further includes a sec-
ond shock absorbing portion (38) extending in the
vehicle width direction from the outer portion (22) to
the inner portion (24) in the closed sectional portion
(26) and disposed to overlap the floor cross member
(18) in vehicle side view.

3. The vehicle lower portion structure according to
claim 1 or 2, wherein the first shock absorbing portion
(40) includes
a third lateral wall (40B, 40A) extending in the vehicle
width direction and disposed in parallel to the first
lateral wall (40A, 40B), and
a first connecting wall (40C) connecting the first lat-
eral wall (40A, 40B) and the third lateral wall (40B,
40A) to each other between the first lateral wall (40A,
40B) and the third lateral wall (40B, 40A).

4. The vehicle lower portion structure according to
claim 3, wherein:

the first shock absorbing portion (40) includes a
fourth lateral wall (40A, 40B) extending in the
vehicle width direction, and
the vehicle lower portion structure further com-
prises a second cross member (88) which in-
cludes a fifth lateral wall (88B, 88D) overlapping
the fourth lateral wall (40A, 40B) extending in
the vehicle width direction in vehicle side view.

5. The vehicle lower portion structure according to
claim 1 or 2, wherein:

the electric power supply device is a fuel cell
(82);
the fuel cell (82) is provided with a tank case
(84) in which fuel tanks disposed along the ve-
hicle width direction are arranged along the ve-
hicle front-rear direction; and
a second cross member (88) partitioning the fuel
tanks disposed next to each other in the vehicle
front-rear direction from each other and extend-
ing along the vehicle width direction to overlap

the first shock absorbing portion (40) in vehicle
side view is disposed in the tank case (84).

Patentansprüche

1. Fahrzeugunterteilstruktur, umfassend:

ein Paar Schweller (14, 16), die sich entlang ei-
ner Fahrzeug-Front-Heck-Richtung erstrecken,
wobei die Schweller jeweils an beiden Außen-
seiten einer Fahrzeugbodenplatte (12) in einer
Fahrzeugbreitenrichtung angeordnet sind, und
eine elektrische Energieversorgungsvorrich-
tung (20, 82), die unterhalb der Bodenplatte (12)
angeordnet ist, wobei:

der Schweller (14) einen äußeren Abschnitt
(22), einen inneren Abschnitt (24) und einen
ersten stoßdämpfenden Abschnitt (40) be-
inhaltet,
der äußere Abschnitt (22) positioniert ist,
um eine Außenwand des Schwellers in der
Fahrzeugbreitenrichtung zu definieren,
der innere Abschnitt (24) einstückig mit dem
äußeren Abschnitt (22) ausgebildet ist, in
der Fahrzeugbreitenrichtung innerhalb des
äußeren Abschnitts (22) positioniert ist und
mit dem äußeren Abschnitt (22) einen ge-
schlossenen sektionalen Abschnitt (26)
ausbildet, und
der erste stoßdämpfende Abschnitt (40)
sich in der Fahrzeugbreitenrichtung von
dem äußeren Abschnitt (22) zu dem inneren
Abschnitt (24) in dem geschlossenen sek-
tionalen Abschnitt (26) erstreckt und so an-
geordnet ist, dass er in Fahrzeugseitenan-
sicht die elektrische Energieversorgungs-
vorrichtung (20) überlappt,

dadurch gekennzeichnet, dass:

die elektrische Energieversorgungsvorrichtung
eine Speicherbatterie (20) ist,
die Speicherbatterie mit einem Batteriegehäuse
(64) versehen ist, das mehrere Batteriemodule
(20A) aufnimmt, und
ein erstes Querelement (76), das sich entlang
der Fahrzeugbreitenrichtung erstreckt, so ange-
ordnet ist, dass es den ersten stoßdämpfenden
Abschnitt (40) in Fahrzeugseitenansicht in dem
Batteriegehäuse (64) überlappt,

und dadurch, dass:

der erste stoßdämpfende Abschnitt (40) eine
erste Seitenwand (40A, 40B) beinhaltet, die sich
in der Fahrzeugbreitenrichtung erstreckt, und

31 32 



EP 3 395 656 B1

18

5

10

15

20

25

30

35

40

45

50

55

das erste Querelement (76) eine zweite Seiten-
wand (76B, 76D) beinhaltet, welche die erste
Seitenwand (40A, 40B) überlappt, die sich in
Fahrzeugseitenansicht in der Fahrzeugbreiten-
richtung erstreckt.

2. Aufbau eines Fahrzeugunterteils nach Anspruch 1,
ferner umfassend ein Bodenquerelement (18), das
zwischen den Schwellern (14, 16) über der Boden-
platte (12) angeordnet ist und sich entlang der Fahr-
zeugbreitenrichtung erstreckt,
wobei der Schweller (14) ferner einen zweiten
stoßdämpfenden Abschnitt (38) beinhaltet, der sich
in der Fahrzeugbreitenrichtung von dem äußeren
Abschnitt (22) zu dem inneren Abschnitt (24) in dem
geschlossenen sektionalen Abschnitt (26) erstreckt
und so angeordnet ist, dass er in Fahrzeugseiten-
ansicht das Bodenquerelement (18) überlappt.

3. Aufbau eines Fahrzeugunterteils nach Anspruch 1
oder 2, wobei der erste stoßdämpfende Abschnitt
(40) beinhaltet
eine dritte Seitenwand (40B, 40A), die sich in der
Fahrzeugbreitenrichtung erstreckt und parallel zu
der ersten Seitenwand (40A, 40B)) angeordnet ist,
und
eine erste Verbindungswand (40C), welche die erste
Seitenwand (40A, 40B) und die dritte Seitenwand
(40B, 40A) zwischen der ersten Seitenwand (40A,
40B) und der dritten Seitenwand (40B, 40A) mitein-
ander verbindet.

4. Aufbau eines Fahrzeugunterteils nach Anspruch 3,
wobei:

der erste stoßdämpfende Abschnitt (40) eine
vierte Seitenwand (40A, 40B) beinhaltet, die
sich in der Fahrzeugbreitenrichtung erstreckt,
und
der Aufbau eines Fahrzeugunterteils ferner ein
zweites Querelement (88) umfasst, das eine
fünfte Seitenwand (88B, 88D) beinhaltet, wel-
che die vierte Seitenwand (40A, 40B) überlappt,
die sich in Fahrzeugseitenansicht in der Fahr-
zeugbreitenrichtung erstreckt.

5. Aufbau eines Fahrzeugunterteils nach Anspruch 1
oder 2, wobei:

die elektrische Energieversorgungsvorrichtung
eine Brennstoffzelle (82) ist,
die Brennstoffzelle (82) mit einem Tankgehäuse
(84) versehen ist, in dem entlang der Fahrzeug-
breitenrichtung angeordnete Kraftstofftanks
entlang der Fahrzeug-Vorne-Hinten-Richtung
angeordnet sind, und
ein zweites Querelement (88), das die Kraftstoff-
tanks, die in der Fahrzeug-Vorne-Hinten-Rich-

tung nebeneinander angeordnet sind, vonein-
ander trennt und sich entlang der Fahrzeugbrei-
tenrichtung erstreckt, um den ersten stoßdämp-
fenden Abschnitt (40) in Fahrzeugseitenansicht
zu überlappen, in dem Tankgehäuse (84) ange-
ordnet ist.

Revendications

1. Structure de partie inférieure de véhicule
comportant :

une paire de panneaux de bas de caisse (14,
16) s’étendant le long d’une direction avant-ar-
rière de véhicule, les panneaux de bas de caisse
étant prévus de manière respective des deux
côtés extérieurs d’un panneau de plancher de
véhicule (12) dans une direction de largeur de
véhicule ; et
un dispositif d’alimentation en énergie électrique
(20, 82) prévu sous le panneau de plancher (12),
dans lequel :

le panneau de bas de caisse (14) comprend
une partie extérieure (22), une partie inté-
rieure (24), et une première partie d’amor-
tissement (40) ;
la partie extérieure (22) est positionnée
pour définir une paroi extérieure du pan-
neau de bas de caisse dans la direction de
largeur de véhicule ;
la partie intérieure (24) est formée d’un seul
tenant avec la partie extérieure (22), est po-
sitionnée vers l’intérieur de la partie exté-
rieure (22) dans la direction de largeur de
véhicule, et forme une partie sectionnelle
fermée (26) avec la partie extérieure (22) ;
et
la première partie d’amortissement (40)
s’étend dans la direction de largeur de vé-
hicule depuis la partie extérieure (22) jus-
qu’à la partie intérieure (24) dans la partie
sectionnelle fermée (26) et est disposée
pour chevaucher le dispositif d’alimentation
en énergie électrique (20) en vue de côté
du véhicule, caractérisée en ce que :

le dispositif d’alimentation en énergie
électrique est une batterie d’accumula-
teurs (20) ;
la batterie d’accumulateurs est pour-
vue d’un boîtier de batterie (64) rece-
vant une pluralité de modules de batte-
rie (20A) ; et
une première traverse (76) s’étendant
le long de la direction de largeur de vé-
hicule est disposée pour chevaucher la

33 34 



EP 3 395 656 B1

19

5

10

15

20

25

30

35

40

45

50

55

première partie d’amortissement (40)
en vue de côté du véhicule dans le boî-
tier de batterie (64),
et en ce que :

la première partie d’amortissement
(40) comprend une première paroi
latérale (40A, 40B) s’étendant
dans la direction de largeur de
véhicule ; et
la première traverse (76) com-
prend une deuxième paroi latérale
(76B, 76D) chevauchant la premiè-
re paroi latérale (40A, 40B) s’éten-
dant dans la direction de largeur de
véhicule en vue de côté du véhicu-
le.

2. Structure de partie inférieure de véhicule selon la
revendication 1, comportant en outre une traverse
de plancher (18) disposée entre les panneaux de
bas de caisse (14, 16) au-dessus du panneau de
plancher (12) et s’étendant le long de la direction de
largeur de véhicule,
dans laquelle le panneau de bas de caisse (14) com-
prend en outre une deuxième partie d’amortisse-
ment (38) s’étendant dans la direction de largeur de
véhicule depuis la partie extérieure (22) jusqu’à la
partie intérieure (24) dans la partie sectionnelle fer-
mée (26) et disposée pour chevaucher la traverse
de plancher (18) en vue de côté du véhicule.

3. Structure de partie inférieure de véhicule selon la
revendication 1 ou 2, dans laquelle la première partie
d’amortissement (40) comprend
une troisième paroi latérale (40B, 40A) s’étendant
dans la direction de largeur de véhicule et disposée
parallèlement à la première paroi latérale (40A, 40B),
et
une première paroi de raccordement (40C) qui rac-
corde l’une à l’autre la première paroi latérale (40A,
40B) et la troisième paroi latérale (40B, 40A) entre
la première paroi latérale (40A, 40B) et la troisième
paroi latérale (40B, 40A).

4. Structure de partie inférieure de véhicule selon la
revendication 3, dans laquelle :

la première partie d’amortissement (40) com-
prend une quatrième paroi latérale (40A, 40B)
s’étendant dans la direction de largeur de véhi-
cule, et
la structure de partie inférieure de véhicule com-
porte en outre une deuxième traverse (88) qui
comprend une cinquième paroi latérale (88B,
88D) chevauchant la quatrième paroi latérale
(40A, 40B) s’étendant dans la direction de lar-
geur de véhicule en vue de côté du véhicule.

5. Structure de partie inférieure de véhicule selon la
revendication 1 ou 2, dans laquelle :

le dispositif d’alimentation en énergie électrique
est une pile à combustible (82) ;
la pile à combustible (82) est pourvue d’un boî-
tier de réservoir (84) dans lequel des réservoirs
de combustible disposés le long de la direction
de largeur de véhicule sont prévus le long de la
direction avant-arrière de véhicule ; et
une deuxième traverse (88) qui sépare l’un de
l’autre les réservoirs de combustible disposés
l’un à la suite de l’autre dans la direction avant-
arrière de véhicule et s’étendant le long de la
direction de largeur de véhicule pour chevau-
cher la première partie d’amortissement (40) en
vue de côté du véhicule est disposée dans le
boîtier de réservoir (84).
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