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(57) ABSTRACT

An electric vehicle may include a body; a low-voltage
component disposed in a rear portion of the body; and at
least one coupling member securing the low-voltage com-
ponent to a plurality of securing portions of the body. The
plurality of securing portions may include at least one first
securing portion located forward of the low-voltage com-
ponent in a vehicle front-rear direction and at least one
second securing portion located rearward of the low-voltage
component in the vehicle front-rear direction. A center of the
at least one first securing portion and a center of the at least
one second securing portion are located at different positions
from each other in a vehicle vertical direction.

FRONT

REAR
DOWN



Patent Application Publication  Apr. 1,2021 Sheet 1 of 8 US 2021/0094622 A1

E 10
FIG Ve

12

/
|

12r

SO

14f / 14r UP
18 16 20 ~
FRONT¢ REAR
DOWN
FIG. 2 12(12r)
30
32
R | o g
A '/,10r
!{/
) !
20~ // { j - [50
T T
- E . T \’"‘\\\\T-48
’/)/k\" —
44 22
40 46 s0p  YP




Patent Application Publication  Apr. 1,2021 Sheet 2 of 8 US 2021/0094622 A1

FIG 3 12(12r)
G22 46 /

36
30— _C36
34— 36
34—
G16—— ——32
16---"
G20 —22
20 L e
48
/ N
RIGHT

42 44
40 FRONTe—;L—REAR

LEFT



Patent Application Publication  Apr. 1,2021 Sheet 3 of 8 US 2021/0094622 A1

FIG. 4

46 40b
FRONT(———/I:— REAR

DOWN



Patent Application Publication  Apr. 1,2021 Sheet 4 of 8 US 2021/0094622 A1

FIG. 5 /12“2”

G16~—"

-

16 -

G20 |

20 -

48

/ N
RIGHT

42

44
40 FRONTe—;L—REAR

LEFT




Patent Application Publication  Apr. 1,2021 Sheet 5 of 8 US 2021/0094622 A1

FIG. 6

12(12r)

60e
ce4 60d  60c ) 60 C66

60a

\ | . . _1or
- I \i\so

J
e
S /A N L U
J{/ \:\ _j2 up

46 40b
FRONT4 REAR

DOWN



Patent Application Publication  Apr. 1,2021 Sheet 6 of 8 US 2021/0094622 A1

12(12
FIG. 7 (12
60 46 ¢//
S
— 1]
(i>
| __—-30c
T - 66
o
C64 . T——ce6
60— \ <@:Z§§\-r66

64—

Ny,

L1
48
; RIGHT
42 ///f 60d 44 60e
b FRONTe—;L-REAR

LEFT




Patent Application Publication  Apr. 1,2021 Sheet 7 of 8 US 2021/0094622 A1

FIG. 8 o
60c ¢//
VRN
O
60a——_1|_ 4 _—60b
O
o/
60d . ....B08 1 RIGHT
FRONTe-;L-REAR
LEFT
FIG. 9
60a——_|_

_60d é\ 60e | -

upP

FRONT#REAR

DOWN



Patent Application Publication  Apr. 1,2021 Sheet 8 of 8 US 2021/0094622 A1

12(12r)

F
60a C34 F 60c  goc / 60 C36

)

/ /,10r

46 40b
FRONT(——L REAR

DOWN



US 2021/0094622 Al

ELECTRIC VEHICLE

CROSS-REFERENCE TO RELATED
APPLICATION

[0001] This application claims priority to Japanese Patent
Application No. 2019-177466, filed on Sep. 27, 2019, the
entire contents of which are incorporated herein by refer-
ence.

TECHNICAL FIELD

[0002] The technique disclosed herein relates to an electric
vehicle. The electric vehicle herein broadly means vehicles
that include a motor configured to drive wheel(s). The
electric vehicle includes, for example, an electric vehicle
charged with external power, a hybrid vehicle including a
motor and an engine, a fuel cell vehicle powered by a fuel
cell, and the like.

BACKGROUND

[0003] “Toyota Technical Reports (Toyota Gijutsu Kokai-
shu)” (Issuance No. 31263, issued on Aug. 31, 2018) pub-
lished by TOYOTA MOTOR CORPORATION describes a
technique for protecting a high-voltage component of an
electric vehicle in a rear-end collision. The high-voltage
component herein means an electrical component config-
ured to operate at an AC voltage exceeding 30 volts or a DC
voltage exceeding 60 volts. The high-voltage component
includes, for example, a motor configured to drive wheel(s)
and a power control unit configured to control power sup-
plied to the motor.

SUMMARY

[0004] As described in the above-mentioned document,
electric vehicles require a technique for protecting their
high-voltage component in a rear-end collision. In this
regard, the high-voltage component is preferably disposed
away from a rear surface of the vehicle so as not to be
damaged in a rear-end collision. In contrast to this, a
low-voltage component, which is not classified as the high-
voltage component, may be disposed rearward of the high-
voltage component in a vehicle front-rear direction. How-
ever, the low-voltage component disposed in a rear portion
of the vehicle body could be pushed forward in a rear-end
collision, which may cause damage to the high-voltage
component, for example. The present disclosure provides a
technique that suppresses forward intrusion of a low-voltage
component in a rear-end collision.

[0005] An electric vehicle disclosed herein may include a
body; a low-voltage component disposed in a rear portion of
the body; and at least one coupling member securing the
low-voltage component to a plurality of securing portions of
the body. The plurality of securing portions may include at
least one first securing portion located forward of the
low-voltage component in a vehicle front-rear direction and
at least one second securing portion located rearward of the
low-voltage component in the vehicle front-rear direction. A
center of the at least one first securing portion and a center
of the at least one second securing portion are located at
different positions from each other in a vehicle vertical
direction.

[0006] According to the above-described structure, when
a rear-end collision occurs to the electric vehicle, a com-
pressive force is applied to the low-voltage component in the
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vehicle front-rear direction from the at least one first secur-
ing portion and the at least one second securing portion of
the body. The at least one first securing portion located
forward of the low-voltage component and the at least one
second securing portion located rearward of the low-voltage
component are located at different positions from each other
in the vehicle vertical direction. Thus, when receiving the
compressive force from the body, the low-voltage compo-
nent is not simply pushed forward but changes its orientation
by rotating upwardly or downwardly. This suppresses for-
ward movement of the low-voltage component, and hence
can avoid intrusion of the low-voltage component into a
high-voltage component such as a motor or into another
element, or reduce a degree of the intrusion.

BRIEF DESCRIPTION OF DRAWINGS

[0007] FIG. 1 is a side view schematically showing an
entire configuration of an electric vehicle 10.

[0008] FIG. 2 is a side view schematically showing a
configuration of a rear portion 127 of a body 12.

[0009] FIG. 3 is a plan view schematically showing the
configuration of the rear portion 127 of the body 12.
[0010] FIG. 4 is a side view schematically showing how
an electronic control unit 22 behaves in a rear-end collision.
[0011] FIG. 5 is a plan view schematically showing how
the electronic control unit 22 behaves in a rear-end collision.
[0012] FIG. 6 is aside view schematically showing a
configuration of the rear portion 12 of the body 12 in a
variant.

[0013] FIG. 7 is a plan view schematically showing the
configuration of the rear portion 127 of the body 12 in the
variant.

[0014] FIG. 8 is a plan view of a brace 60.
[0015] FIG. 9 is a side view of the brace 60.
[0016] FIG. 10 schematically shows how the brace 60 and

the electronic control unit 22 behave in a rear-end collision
in the variant.

DETAILED DESCRIPTION

[0017] In an embodiment of the present technique, a
center of at least one first securing portion may be located
higher than a center of at least one second securing portion
in a vehicle vertical direction. In such a configuration, a
low-voltage component is pushed upward when receiving a
compressive force from the body in a rear-end collision.
Usually, a luggage compartment is located in a rear portion
of'the body, and an important element such as a high-voltage
component is barely disposed higher in the vehicle vertical
direction than the low-voltage component. Therefore, the
configuration that allows the low-voltage component to be
pushed upward can effectively suppress intrusion of the
low-voltage component into other important element.
[0018] In an embodiment of the present technique, the
body may include a rear floor panel forming a floor at the
rear portion of the body, and a back panel located rearward
of the low-voltage component and to which a rear end of the
rear floor panel is connected. In this case, the at least one first
securing portion may be located on the rear floor panel, and
the at least one second securing portion may be located on
the back panel.

[0019] Inan embodiment of the present technique, the rear
floor panel may include a front area including the at least one
first securing portion, and a rear area extending between the
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front area and the back panel and recessed downwardly with
respect to the front area. In this case, the low-voltage
component may be disposed in a recess defined by the back
panel and the rear area of the rear floor panel.

[0020] In the above-described embodiment, the low-volt-
age component may be entirely below the front area of the
rear floor panel. In other words, the entirety of the low-
voltage component may be accommodated in the above-
described recess. Such a configuration facilitates placement
of another element having a larger size than the low-voltage
component, such as a spare tire, at a position higher in the
vehicle vertical direction than the low-voltage component.
[0021] Inan embodiment of the present technique, at least
one coupling member may include a first bracket configured
to secure the low-voltage component to the at least one first
securing portion of the body and a second bracket config-
ured to secure the low-voltage component to the at least one
second securing portion of the body. Each of the first and
second brackets may be configured of a single bracket
component or may be configured of a plurality of bracket
components.

[0022] In place of or in addition to the above, the at least
one coupling member may include a brace extending in the
vehicle front-rear direction. In this case, a front end of the
brace may be secured to the at least one first securing
portion, and a rear end of the brace may be secured to the at
least one second securing portion. In other words, the
low-voltage component may be secured to both of the at
least one first securing portion and the at least one second
securing portion with a single coupling member.

[0023] In the above-described embodiment, the brace may
include a bend located between the front end and the rear
end. In this case, the bend may be located higher in the
vehicle vertical direction than a straight line connecting the
front end and the rear end. According to such a configura-
tion, when a rear-end collision occurs to the electric vehicle,
a compressive force is applied to the brace, which extends
in the vehicle front-rear direction, from the rear end toward
the front end. At this time, since the bend is present at an
intermediate position of the brace, the brace deforms to bend
at the bend. In particular, the bend of the brace is located
higher in the vehicle vertical direction than the straight line
connecting the front end and the rear end of the brace. The
brace therefore bends to cause the bend to protrude
upwardly (i.e., in a mountain fold shape), which moves the
low-voltage component upwardly. This further suppresses
forward movement of the low-voltage component.

[0024] In an embodiment of the present technique, the
center of the at least one first securing portion and the center
of the at least one second securing portion may be at
different positions from each other in a vehicle lateral
direction. In such a configuration, when receiving a com-
pressive force from the body in a rear-end collision, the
low-voltage component changes its orientation by rotating
leftward or rightward. This further suppresses forward
movement of the low-voltage component. In another
embodiment, if the center of the at least one first securing
portion and the center of the at least one second securing
portion are at different positions from each other in the
vehicle lateral direction, these centers may not be at different
positions from each other in the vehicle vertical direction.
[0025] In an embodiment of the present technique, the
electric vehicle may further include a high-voltage compo-
nent located forward of the low-voltage component in the
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vehicle front-rear direction. Since the present technique can
prevent forward intrusion of the low-voltage component in
a rear-end collision, even though the high-voltage compo-
nent is disposed forward of the low-voltage component in
the vehicle front-rear direction, intrusion of the low-voltage
component into the high-voltage component can be avoided
or the degree of the intrusion can be reduced. Here, “the
high-voltage component located forward of the low-voltage
component in the vehicle front-rear direction” means that at
least a part of the high-voltage component is located forward
of a front end of the low-voltage component in the vehicle
front-rear direction, regardless of the positional relations
between the high-voltage component and the low-voltage
component in the vehicle vertical direction and the vehicle
lateral direction.

[0026] The high-voltage component may include at least
one selected from a group consisting of a motor configured
to drive a wheel and a power control unit connected to the
motor. This is because such a motor and an electrical
component are typical examples of the high-voltage com-
ponent that operates at a high voltage and should be highly
protected against intrusion of the low-voltage component. In
some embodiments, disposing the motor and the power
control unit close to the wheel may result in that they are
located forward of and/or below the low-voltage component
located in the rear portion of the vehicle.

[0027] In the above-described embodiment, at least a part
of the low-voltage component and at least a part of the
high-voltage component may be at the same position in a
vehicle lateral direction. According to the present technique,
forward intrusion of the low-voltage component in a rear-
end collision can be suppressed. Thus, even in the above
configuration, the high-voltage component can avoid intru-
sion of the low-voltage component or the degree of the
intrusion can be reduced.

[0028] In the above-described embodiment, a center of
gravity of the high-voltage component may be offset to one
side in the vehicle lateral direction from a center of gravity
of the low-voltage component. In this case, the center of the
at least one second securing portion may be offset to another
side in the vehicle lateral direction from the center of the at
least one first securing portion. Such a configuration enables
the low-voltage component to be pushed away from the
high-voltage component in the vehicle lateral direction,
when the low-voltage component receives a compressive
force from the body in a rear-end collision. This can effec-
tively avoid intrusion of the low-voltage component into the
high-voltage component or reduce the degree of the intru-
sion.

[0029] In the present technique, the low-voltage compo-
nent may be an electronic control unit including at least one
processor. In other words, the low-voltage component may
be relatively large in size and weight. As an example, the
low-voltage component may have a weight, for example,
equal to or larger than 500 grams, or a weight equal to or
larger than 1 kilogram.

[0030] In the disclosure herein, a simplified phrase “front-
rear direction” means a front-rear direction of the electric
vehicle. Similarly, a simplified phrase “lateral direction”
means a lateral direction of the electric vehicle, and a
simplified phrase “vertical direction” means a vertical direc-
tion of the electric vehicle. For example, when the electric
vehicle is placed on a horizontal surface, the vertical direc-
tion of the electric vehicle coincides with the vertical
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direction. Moreover, the lateral direction of the electric
vehicle is a direction parallel to an axle of the electric
vehicle, and the front-rear direction of the electric vehicle is
a direction parallel to the horizontal surface and perpendicu-
lar to the axle of the electric vehicle.

[0031] Representative and non-limiting specific examples
of the present disclosure will hereinafter be described in
detail with reference to the drawings. The detailed descrip-
tion is simply intended to show details for implementing
preferable examples of the present disclosure to those skilled
in the art, and is not intended to limit the scope of the present
disclosure. Moreover, additional features and disclosures
disclosed below may be used separately from or together
with other features and techniques to provide electric
vehicles further improved.

[0032] Moreover, a combination of features and steps
disclosed in the detailed description below is not essential
for implementing the present disclosure in the broadest
sense, but is described only for explaining, in particular,
representative specific examples of the present disclosure.
Furthermore, when an additional and useful embodiment of
the present disclosure is to be provided, various features of
the representative specific examples described above and
below, and various features recited in the independent and
the dependent claims do not need to be combined in accor-
dance with the specific examples herein described or the
order in which they are listed.

[0033] All features described in the present specification
and/or the claims are intended to be disclosed individually
and mutually independently, as limitations to the disclosure
and the claimed specific matters both originally filed, sepa-
rately from a construction of the features described in the
embodiments and/or the claims. Furthermore, descriptions
as to all numerical ranges and groups or sets are intended to
disclose intermediate constituent elements thereof, as limi-
tations to the disclosure and the claimed specific matters
both originally filed.

Embodiment

[0034] With reference to the drawings, an electric vehicle
10 of an embodiment will be described. As shown in FIG. 1,
the electric vehicle 10 includes a body 12 and a plurality of
wheels 14f, 14r. The body 12 is constituted of metal,
although not particularly limited thereto. The body 12
defines a passenger compartment and a luggage compart-
ment therein. The plurality of wheels 14f; 147 includes a pair
of front wheels 14f'and a pair of rear wheels 147 The number
of the wheels 14f, 147 is not limited to four.

[0035] The electric vehicle 10 further includes a motor 16,
a battery unit 18, a power control unit 20, and an electronic
control unit 22. The motor 16 is configured to drive at least
one of the plurality of wheels 14f, 147 (e.g., the pair of rear
wheels 147). The battery unit 18 is connected to the motor
16 via the power control unit 20 and is configured to supply
power to the motor 16. The battery unit 18 houses a plurality
of secondary cells and is configured to be repeatedly
rechargeable with external power. The power control unit 20
houses a DC-DC converter and/or an inverter and is con-
figured to control power transmitted between the battery unit
18 and the motor 16. The electronic control unit 22 includes
a processor and is configured to give a control command to
the power control unit 20 in response to, for example, an
operation by a user. In place of or in addition to the battery
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unit 18, the electric vehicle 10 may include another power
supply such as a fuel cell unit or a photovoltaic cell panel.
[0036] Each of the motor 16, the battery unit 18, and the
power control unit 20 is a so-called high-voltage component,
and is an electrical component that operates, for example, at
an AC voltage exceeding 30 volts or a DC voltage exceeding
60 volts. On the other hand, the electronic control unit 22 is
a low-voltage component which is not classified as a high-
voltage component. It is desired that the high-voltage com-
ponents, such as the motor 16, the battery unit 18, and the
power control unit 20, are protected against damage when a
collision occurs to the electric vehicle 10. Therefore, the
motor 16, the battery unit 18, and the power control unit 20
are disposed away from a rear surface 107 of the electric
vehicle 10 to avoid being damaged by a rear-end collision,
although they are disposed in a rear portion 12~ of the body
12. On the other hand, the electronic control unit 22, which
is a low-voltage component, is disposed rearward of the
motor 16 and the power control unit 20 in the front-rear
direction in the rear portion 127 of the body 12. The
electronic control unit 22 is an example of the low-voltage
component disposed in the rear portion 127 of the body 12.
[0037] As shown in FIGS. 2 and 3, the rear portion 127 of
the body 12 includes a rear floor panel 40 and a back panel
48. The rear floor panel 40 forms a floor in the rear portion
127 of the body 12. The back panel 48 is located rearward
of the power control unit 20 and forms a rear wall in the rear
portion 127 of the body 12. A rear end 405 of the rear floor
panel 40 is connected to the back panel 48. The electronic
control unit 22 is disposed in the luggage compartment
defined by the rear floor panel 40, the back panel 48, and a
pair of side panels (not shown). Moreover, the body 12
further includes a bumper reinforcement 50 disposed rear-
ward of the back panel 48. The bumper reinforcement 50
extends along the back panel 48 in the lateral direction.
[0038] As an example, the rear floor panel 40 of the
present embodiment includes a front area 42 and a rear area
44 extending between the front area 42 and the back panel
48. The rear area 44 is recessed downwardly with respect to
the front area 42 and defines a recess 46 between the front
area 42 and the back panel 48. The electronic control unit 22
is disposed in the recess 46 of the rear floor panel 40. On the
other hand, the motor 16 and the power control unit 20 are
located outside the rear floor panel 40 and forward of the
recess 46. The electronic control unit 22 is located between
the bumper reinforcement 50 and the motor 16 and the
power control unit 20 in the front-rear direction.

[0039] The electronic control unit 22 is secured to a
plurality of securing portions 34, 36 of the body 12 with a
plurality of brackets 30, 32. The plurality of securing por-
tions 34, 36 includes two first securing portions 34 located
forward of the electronic control unit 22 in the front-rear
direction, and two second securing portions 36 located
rearward of the electronic control unit 22 in the front-rear
direction. The two first securing portions 34 are located on
the front area 42 of the rear floor panel 40 and the two
second securing portions 36 are located on the back panel
48, although not particularly limited so. As shown in FIG. 2,
the two first securing portions 34 and the two second
securing portions 36 are located at different positions in the
vertical direction. Specifically, a center C34 of the two first
securing portions 34 is located higher in the vertical direc-
tion than a center C36 of the two second securing portions
36. Moreover, as shown in FIG. 3, the center C34 of the two
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first securing portions 34 and the center C36 of the two
second securing portions 36 are also at different positions
from each other in the lateral direction.

[0040] The plurality of brackets 30, 32 is an example of a
coupling member and includes a first bracket 30 and a
second bracket 32. The first bracket 30 is attached to a front
surface of the electronic control unit 22 and is secured to the
two first securing portions 34 of the body 12. The second
bracket 32 is attached to a rear surface of the electronic
control unit 22 and is secured to the two second securing
portions 36 of the body 12. Each of the first bracket 30 and
the second bracket 32 is configured of a single component,
but may be configured of a plurality of bracket members.
Moreover, the number of the first securing portions 34 and
the number of the second securing portions 36 are not
limited to two.

[0041] As shown in FIG. 4, when a rear-end collision
occurs to the electric vehicle 10, a compressive force F is
applied to the electronic control unit 22 in the front-rear
direction from the first securing portions 34 and the second
securing portions 36 of the body 12. As described before, the
first securing portions 34 located forward of the electronic
control unit 22 and the second securing portions 36 located
rearward of the electronic control unit 22 are at different
positions in the vertical direction. Thus, when receiving the
compressive force F from the body 12, the electronic control
unit 22 is not simply pushed forward but changes its
orientation by rotating upwardly or downwardly. In addition,
since the second securing portions 36 are located below the
first securing portions 34, the electronic control unit 22 is
pushed upwardly when receiving the compressive force F.
This suppresses forward movement of the electronic control
unit 22, and thus intrusion of the electronic control unit 22
into the high-voltage components such as the motor 16 and
the power control unit 20 can be avoided or the degree of the
intrusion can be suppressed.

[0042] In addition, the center C34 of the two first securing
portions 34 and the center C36 of the two second securing
portions 36 are at different positions from each other in the
lateral direction, as well. Therefore, as shown in FIG. 5,
when receiving the compressive force F from the body 12 in
a rear-end collision, the electronic control unit 22 changes its
orientation by rotating leftward or rightward. This further
suppresses forward movement of the electronic control unit
22. Here, the motor 16 and the power control unit 20, which
are the high-voltage components, and the electronic control
unit 22 are partially at the same position in the lateral
direction. It should be noted that a center of gravity G16 of
the motor 16 and a center of gravity G20 of the power
control unit 20 each are offset to the left from a center of
gravity G22 of the electronic control unit 22. In contrast to
this, the center C36 of the two second securing portions 36
is offset to the right from the center C34 of the two first
securing portions 34. Such a configuration enables the
electronic control unit 22 to be pushed away from the motor
16 and the power control unit 20 in the vehicle lateral
direction, when the electronic control unit 22 receives the
compressive force F from the body 12 in a rear-end collision.
This can effectively avoid intrusion of the low-voltage
component into the high-voltage components or reduce the
degree of the intrusion.

[0043] In the above-described embodiment, the electronic
control unit 22 is secured to the body 12 with the two
brackets 30, 32. In contrast to this, as shown in FIGS. 6 and
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7, the electronic control unit 22 may be secured to the body
12 with a single brace 60. In other words, the brace 60 is
another example of the coupling member that secures the
electronic control unit 22 to a plurality of securing portions
64, 66 of the body 12. The brace 60 is constituted of metal,
such as steel. In another embodiment, the brace 60 may be
constituted of another material, such as fiber-reinforced
resin. The brace 60 is secured to the body 12 and extends in
the front-rear direction. As an example, the brace 60 is
located higher than the electronic control unit 22 in the
vertical direction and supports the electronic control unit 22
from above. In another embodiment, the brace 60 may be
located below the electronic control unit 22 in the vertical
direction, or may be located laterally to the electronic
control unit 22. Moreover, the electronic control unit 22 may
be secured to the body 12 with two or more braces 60.

[0044] A front end 60a of the brace 60 is secured to two
first securing portions 64 located in the front area 42 of the
rear floor panel 40, for example, with bolts. On the other
hand, a rear end 605 of the brace 60 is secured to two second
securing portions 66 located on the back panel 48, for
example, with bolts. As in the above-described embodiment,
a center C64 of the two first securing portions 64 is located
higher in the vertical direction than a center C66 of the two
second securing portions 66. On the other hand, the two
centers C64, C66 are at the same position in the lateral
direction. In another embodiment, the front end 60a and/or
the rear end 605 of the brace 60 may be secured to the body
12 by welding or another means. The number of the first
securing portions 64 and the number of the second securing
portions 66 are not limited to two, and may be one, or three
or more.

[0045] As shown in FIGS. 8 and 9, the brace 60 includes
a bend 60c located between the front end 60a and the rear
end 605 and has a shape that is bent in a substantially
mountain fold. The bend 60c of the brace 60 is therefore
located higher in the vertical direction than a straight line L.
connecting the front end 60a and the rear end 6056 of the
brace 60. The brace 60 has a certain thickness, and each part
of'the front end 604 and the rear end 605 secured to the body
12 may have various shapes according to the shape of the
body 12. Thus, to exactly define the shape of the brace 60,
with respect to a central axis A extending in a longitudinal
direction of the brace 60 in sections 60d, 60e¢ between the
front end 60a and the rear end 606 of the brace 60, a position
A3 of the central axis A at the bend 60c¢ is located higher in
the vertical direction than the straight line L connecting ends
Al, A2 of the central axis A, as shown in FIG. 9. The number
of the bend 60c is not limited to one, and the brace 60 may
be provided with a plurality of bends 60c. In this case, at
least one of the plurality of bends 60c may be located higher
in the vertical direction than the straight line L. connecting
the front end 60a and the rear end 604 of the brace 60.

[0046] According to the above-described structure, as
shown in FIG. 10, the compressive force F is applied to the
brace 60, which extends in the front-rear direction, from the
rear end 605 toward the front end 60a when a rear-end
collision occurs to the electric vehicle 10. At this time, due
to the bend 60c¢ at an intermediate position of the brace 60,
the brace 60 deforms to bend at the bend 60c. In particular,
the bend 60c of the brace 60 is located higher in the vertical
direction than the straight line L. connecting the front end
60a and the rear end 605 of the brace 60 (see FIG. 9). The
brace 60 therefore bends to cause the bend 60c to protrude
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upwardly (i.e., in a mountain fold shape), and the electronic
control unit 22 is thereby lifted upwardly. Since forward
movement of the electronic control unit 22 can be sup-
pressed by the electronic control unit 22 being lifted
upwardly, intrusion of the electronic control unit 22 into an
element located forward of and/or below the electronic
control unit 22, such as the high-voltage component includ-
ing the motor 16 and the power control unit 20, can be
avoided or the degree of the intrusion can be reduced. The
front end 60a of the brace 60 has a thickness larger than that
of the section 604 adjacent to the front end 60a. Thus, stress
is likely to concentrate at a boundary position between the
front end 60a and the section 60d adjacent thereto, and the
brace 60 is also designed to bend at that position.

[0047] In the electric vehicle 10 of the present embodi-
ment, the rear end 605 of the brace 60 is located below the
front end 60a of the brace 60. Such a configuration facili-
tates deformation of the brace 60 into an intended shape (i.e.,
a mountain fold shape shown in FIG. 10) when a rear-end
collision occurs to the electric vehicle 10, thus the electronic
control unit 22 can be pushed upwardly with certainty. In
addition, as shown in FIGS. 8 and 9, the section 60e ranging
from the bend 60c¢ to the rear end 605 of the brace 60 is tilted
downwardly toward the rear end 605b. This also facilitates
deformation of the brace 60 into the intended shape when a
rear-end collision occurs to the electric vehicle 10, thus the
electronic control unit 22 can be pushed upwardly with
certainty. On the other hand, the section 60d ranging from
the front end 60a to the bend 60c¢ of the brace 60 extends
horizontally along the front-rear direction, although not
particularly limited so.

[0048] As described above, the rear end 605 of the brace
60 being located below the front end 60a of the brace 60 in
the vertical direction facilitates deformation of the brace 60
into the mountain fold shape in a rear-end collision. There-
fore, the brace 60 may not be necessarily provided with the
bend 60c at the intermediate position thereof, when the rear
end 604 of the brace 60 is located below the front end 60a
of the brace 60 in the vertical direction. Similarly, the bend
60c of the brace 60 facilitates deformation of the brace 60
into the mountain fold shape in a rear-end collision. There-
fore, the rear end 604 of the brace 60 may not be necessarily
located below the front end 60a of the brace 60 in the
vertical direction, when the brace 60 is provided with the
bend 60c. Moreover, in the present variant with the brace 60
as well, the center C64 of the at least one first securing
portion 64 and the center C66 of the at least one second
securing portion 66 may be at different positions from each
other in the lateral direction, as in the above-described
embodiment.

What is claimed is:

1. An electric vehicle comprising:

a body;

a low-voltage component disposed in a rear portion of the
body; and

at least one coupling member securing the low-voltage

component to a plurality of securing portions of the
body,

wherein

the plurality of securing portions includes at least one first
securing portion located forward of the low-voltage
component in a vehicle front-rear direction and at least
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one second securing portion located rearward of the
low-voltage component in the vehicle front-rear direc-
tion, and

a center of the at least one first securing portion and a
center of the at least one second securing portion are
located at different positions from each other in a
vehicle vertical direction.

2. The electric vehicle according to claim 1, wherein

the center of the at least one first securing portion is
located higher than the center of the at least one second
securing portion in the vehicle vertical direction.

3. The electric vehicle according to claim 1, wherein

the body comprises a rear floor panel forming a floor at
the rear portion of the body and a back panel located
rearward of the low-voltage component and to which a
rear end of the rear floor panel is connected,

the at least one first securing portion is located on the rear
floor panel, and

the at least one second securing portion is located on the
back panel.

4. The electric vehicle according to claim 3, wherein

the rear floor panel comprises a front area including the at
least one first securing portion, and a rear area extend-
ing between the front area and the back panel and
recessed downwardly with respect to the front area, and

the low-voltage component is disposed in a recess defined
by the back panel and the rear area of the rear floor
panel.

5. The electric vehicle according to claim 4, wherein the
low-voltage component is entirely below the front area of
the rear floor panel.

6. The electric vehicle according to claim 1, wherein

the at least one coupling member comprises:

a first bracket configured to secure the low-voltage com-
ponent to the at least one first securing portion of the
body; and

a second bracket configured to secure the low-voltage
component to the at least one second securing portion
of the body.

7. The electric vehicle according to claim 1, wherein

the at least one coupling member comprises a brace
extending in the vehicle front-rear direction,

a front end of the brace is secured to the at least one first
securing portion, and

a rear end of the brace is secured to the at least one second
securing portion.

8. The electric vehicle according to claim 7, wherein

the brace comprises a bend located between the front end
and the rear end, and

the bend is located higher in the vehicle vertical direction
than a straight line connecting the front end and the rear
end.

9. The electric vehicle according to claim 1, wherein the
center of the at least one first securing portion and the center
of the at least one second securing portion are at different
positions from each other in a vehicle lateral direction.

10. The electric vehicle according to claim 1, further
comprising a high-voltage component located forward of the
low-voltage component in the vehicle front-rear direction.

11. The electric vehicle according to claim 10, wherein the
high-voltage component comprises at least one selected
from a group consisting of a motor configured to drive a
wheel and a power control unit connected to the motor.
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12. The electric vehicle according to claim 10, wherein at
least a part of the low-voltage component and at least a part
of the high-voltage component are at a same position in a
vehicle lateral direction.

13. The electric vehicle according to claim 12, wherein

a center of gravity of the high-voltage component is offset

to one side in the vehicle lateral direction from a center
of gravity of the low-voltage component, and

the center of the at least one second securing portion is

offset to another side in the vehicle lateral direction
from the center of the at least one first securing portion.

14. The electric vehicle according to claim 1, wherein the
low-voltage component is an electronic control unit com-
prising at least one processor.

#* #* #* #* #*
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