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FIG.1

front side member that is disposed, with a longitudinal direction
thereot being in a vehicle longitudinal direction, at a vehicle trans-
verse direction outer side portion of a vehicle body front portion; a
bumper reinforcement that is disposed, with a longitudinal direction
thereof being in a vehicle transverse direction, at a vehicle front side
of the front side member, and that is supported via a supporting
member at a front end portion of the front side member; a plate por-
tion whose plate thickness direction is in the vehicle longitudinal
direction, and that extends toward a vehicle transverse direction out-
er side from the front end portion of the front side member; and a re-
inforcing member that is disposed at a vehicle rear side of the plate
portion, and that, together with the plate portion, forms a closed
cross-section as seen in a plan cross-section.
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DESCRIPTION
VEHICLE BODY FRONT PORTION STRUCTURE

Field of the Invention

[0001] The present invention relates to a vehicle body front portion structure.

Description of the Related Art |

[0002] Conventionally, there is the technique disclosed in, for example, Japanese Patent
Application Laid-Open No. 2008-213739 as a vehicle body front portion structure for
adaptation to small overlap crashes.

[0003] That publication discloses a bumper structure having a bumper reinforcement, an
extension that is extended toward the vehicle rear side from an end portion at the vehicle
transverse direction outer side of the bumper reinforcement and is disposed at the Vehicle
transverse direction outer side of a front side member, and a convex portion that is provided at

this extension and is formed so as to be convex toward the front side member side.

SUMMARY OF THE INVENTION
Technical Subject
[0004] At a vehicle body that is equipped with such a vehicle body front portion structure,
there are cases in which it is desirable to generate lateral force with respect to the vehicle
body at the time of a small overlap crash, in order tb react to small overlap crashes.
[0005] Thus, a subject of the present invention is to provide a vehicle body front portion
structure that can generate lateral force with respect to a vehicle body at the time of a small

overlap crash.
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Solution Addressing the Subject
[0006] In order to address the above-described subject, a vehicle body front portion
structure of a first aspect of the present invention comprises: a front side member that is
disposed, with a longitudinal direction thereof being in a vehicle longitudinal direction, at a
vehicle transverse direction outer side portion of a vehicle body front portion; a bumper
reinforcement that is disposed, with a longitudinal direction thereof being in a vehicle
transverse direction, at a vehicle front side of the front side member, and that is supported via
a supporting member at a front end portion of the front side member; a plate portion whose
plate thickness direction is in the vehicle longitudinal direction, and that extends toward a
vehicle transverse direction outer side from the front end portion of the front side member;
and a reinforcing member that is disposed at a vehicle rear side of the plate portion, and that,
together with the plate portion, forms a closed cross-section as seen in a plan cross-section.
[0007] In accordance with the vehicle body front portion structure, the plate portion, whose
plate thickness direction is in the vehicle longitudinal direction, extends toward the vehicle

| transverse directioﬁ éuter sicie frorﬁ the fronf end éortion of the front side member. Further,
the reinforcing member is provided at the vehicle rear side of this plate portion, and the
reinforcing mémber, together with the plate portion, forms a closed cross-section as seen in a
plan cross-section.
[0008] Further, at the time of a small overlap crash, when collision load toward the vehicle
rear side is applied from a collision body to the plate portion, the plate portion is bendingly
deformed toward the vehicle rear side. Further, when the plate portion is bendingly
deformed in this way, the reinforcing member contacts a side wall poftion at the vehicle
transverse direction outer side of the front side member, and the plate portion is supported in a

bendingly-deformed state, i.e., a state of being tilted so as to head toward the vehicle
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transverse direction outer side while heading toward the vehicle rear side.

[0009] Accordingly, due to collision load toward the vehicle rear side being applied from the
collision body to the tilted plate portion, a component of force toward the vehicle transverse
direction inner side is applied to the plate portion. ~As a result, lateral force can be generated
with respect to the vehicle body (in particular, the cabin or the engine) at the time of a small
overlap crash.

[0010] A vehicle body front portion structure of a second aspect of the present invention is
structured such that, in the first aspect, the vehicle body front portion structure further
comprises a plate-shaped member that is sandwiched between the supporting member and the
front side member, and the plate portion is formed at the plate-shaped member.

[0011] In accordance with this vehicle body front portion structure, the plate portion is
formed at the plate-shaped member that is sandwiched between the supporting member and
the front side member. Accordingly, in order to dispose the plate portion at the vehicle body
front pqrtion, it suffices to sandwich the plate-shaped member, that has the plate portion,
between the supporting member and the front side member. Therefore, the plate portion can
easily be disposed at the vehicle body front portion.

[0012] Further, the holding rigidity for the plate portion also can be ensured due to the plate
portion being formed at the plate-shaped member that is sandwiched between the supporting
member and the front side member in this way.

[0013] A vehicle body front portion structure of a third aspect of the present invention is
structured such that, in the first aspect or the second aspect, the reinforcing member projects
out toward a vehicle rear side from the plate portion, and a rear end portion of the reinforcing
member is made to be a free end.

[0014] In accordance with this vehicle body front portion structure, the rear end portion of
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the reinforcing member is made to be a free end. Accordingly, at the time of a small overlap
crash, it can be suppressed that the plate portion at which this reinforcing member is provided
is impeded to be bent and deformed, and therefore, the plate portion can be bendingly
deformed smoothly.

[0015] A vehicle body front portion structure of a fourth aspect of the present invention is
structured such that, in any of the first aspect through the third aspect, a position at which the
plate portion is disposed is set such that a front wheel is positioned outside of a range of a
rotational locus of the plate portion in a case in which the plate portion bendingly deforms
toward a vehicle rear side with a proximal end portion thereof as a bending point.

[0016] In accordance with this vehicle body front portion structure, the position at which the
plate portion is disposed is set such that the front wheel is positioned outside of the range of
the rotational locus of the plate portion in a case in which the plate portion bendingly deforms
toward the vehicle rear side with the proximal end portion thereof being the bending point.
Accordingly, even in a case in which the plate portion is bendingly deformed at the time of a
small overlap crash, interference between the plate portion and the front wheel can be avoided.
Due thereto, the plate portion can be bendingly deformed smoothly.

[0017] A vehicle body front portion structure of a fifth aspect of the present invention is
structured such that, in any of the first aspect through the fourth aspect, the reinforcing
member is formed in a taper shape whose width in the vehicle transverse direction becomes
narrower toward a vehicle rear side.

[0018] When a state of the collision proceeds from the state in which the plate portion is
bendingly deformed and the rear end portion of the reinforcing member contacts the side wall
portion at the vehicle transverse direcr:trion/orqter side of the front side member as described

above, inertial force from the vehicle body rear portion increases. Here, at this vehicle body
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front portion structure, the reinforcing member is formed in a taper shape whose width in the
vehicle transverse direction becomes narrower toward the vehicle rear side. Accordingly,
when inertial force from the vehicle body rear portion increases, stress can be concentrated in
a vicinity of a portion where the front side member contacts the rear end portion of the
reinforcing member, and a portion at the front end portion side of this front side member can
be bent toward the vehicle transverse direction outer side with the contacting portion vicinity
- being the bending point. | As a result, because the component of force that is applied toward
the vehicle transverse direction inner side to the plate portion increases, the lateral force that
is applied to the vehicle body (in particular, the cabin or the engine) at the time of a small
overlap crash can be increased.

[0019] Further, when collision load is applied to the plate portion in the state in which the
plate portion has bendingly deformed and the rear end portion of the reinforcing member
contacts the side wall portion, a moment toward the vehicle transverse direction inner side is
generated with respect to the portion at the front end portion side of the front side member, as
described above. However, due to the portion at the front end portion side of the front side
member being bent toward the vehicle transverse direction outer side as described above, a
moment toward the vehicle transverse direction outer side is generated, and the
aforementioned moment toward the vehicle transverse direction inner side can be reduced by
this moment toward the vehicle transverse direction outer side. Due thereto, rotation of the
vehicle can be suppressed.

[0020] A vehicle body front portion structure of a sixth aspect of the present invention is
structured such that, in any of the first aspect through the fifth aspect, the reinforcing member
is formed in a triangular shape in plan view that is formed so as to be convex toward a vehicle

rear side.
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[0021] In accordance with this vehicle body front portion structure, the reinforcing member
is formed in a triangular shape in plan view that is formed so as to be convex toward the
vehicle rear side.  Accordingly, when collision load is applied to the plate portion in the state
in which the rear end portion (the vertex portion) of the reinforcing member contacts the side
wall portion of the front side member, stress can be concentrated more at the contacting
portion vicinity of the front side member that contacts the rear end portion of this reinforcing
member. Due thereto, the portion at the front end portion side of the front side member can
be bent smoothly toward the vehicle transverse direction outer side.

[0022] A vehicle body front portion structure of a seventh aspect of the present invention is
structured such that, in any of the first aspect through the sixth aspect, the plate portion
projects out further toward a vehicle transverse direction outer side than the bumper
reinforcement.

[0023] In accordance with this vehicle body front portion structure, the plate portion
projects out further toward the vehicle transverse direction outer side than the bumper
reinf;)rcenient. Accordingiy, at the time of aismallioverlap crash, interference between the
bumper reinforcement and the plate portion is suppressed, and collision load from the
collision body can be smoothly applied to the plate portion.

[0024] A vehicle body front portion structure of an eighth aspect of the present invention is
structured such that, in any of the first aspect through the seventh aspect, the reinforcing
member has a ceiling wall poﬁion and a bottom wall portion that are respectively formed in
triangular shapes in plan view that are formed so as to be convex toward a vehicle rear side,
and that oppose one another in a vehicle vertical direction. A height, in the vehicle vertical
direction, of the ceiling portion coincides with that of an upper side ridgeline portion that

extends in the vehicle longitudinal direction along an upper wall portioh of the front side
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member. A height, in the vehicle vertical direction, of the bottom wall portion coincides
with that of a lower side ridgeline portion that extends in the vehicle longitudinal direction

- along a lower wall portion of the front side member.

[0025] In accordance with this vehicle body front portion structure, the height, in the vehicle
vertical direction, of the ceiling wall portion of the reinforcing member coincides with that of
the upper side ridgeline portion that extends in the vehicle longitudinal direction along the
upper wall portion of the front side member. The height, in the vehicle vertical direction, of
the bottom wall portion of the reinforcing member coincides with that of the lower side
ridgeline portion that extends in the vehicle longitudinal direction along the lower wall
portion of the front side member. Accordingly, when collision load is applied to the plate
portion in the state in which the rear end portion of the reinforcing member contacts the side
wall portion at the vehicle transverse direction outer side of the front side member, stress is
concentrated at the upper side ridgeline portion and the lower side ridgeline portion at the
front side member by the ceiling wall portion and the bottom wall portion of the reinforcing
member, and these upper side ridgeline portién and lower side ridgeline portion can be bent.
[0026] A vehicle body front portion structure of a ninth aspect of the present invention is
structured such that, in the eighth aspect, the upper wall portion of the front side member has
an upper-outer side ridgeline portion that extends in the vehicle longitudinal direction along
an end portion at a vehicle transverse direction outer side, and an upper-inner side ridgeline
portion that extends in the vehicle longitudinal direction along an end portion at a vehicle
transverse direction inner side. The height, in the vehicle vertical direction, of the ceiling
wall portion coincides with that of at least the upper-outer side ridgeline portion that serves as
the upper side ridgeline portion. The lower wall portion of the front side member has a

lower-outer side ridgeline portion that extends in the vehicle longitudinal direction along an
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end portion at a vehicle transverse direction outer side, and a lower-inner side ridgeline
portion that extends in the vehicle longitudinal direction along an end portion at a vehicle
transverse direction inner side. The height, in the vehicle vertical direction, of the bottom
wall portion coincides with that of at least the lower-outer side ridgeline portion that serves as
the lower side ridgeline portion.

[0027] In accordance with this vehicle body front portion structure, the height, in the vehicle
vertical direction, of the ceiling wall portion coincides with that of at least the upper-outer
side ridgeline portion among the upper-outer side ridgeline portion and the upper-inner side
ridgeline portion. The height, in the vehicle vertical direction, of the bottom wall portion
coincides with that of at least the lower-outer side ridgeline portion among the lower-outer
side ridgeline portion and the lower-inner side ridgeline portion. Accordingly, when
collision load is applied to the plate portion in the state in which the rear end portion of the
reinforcing member contacts the side wall portion at the vehicle transverse direction outer
side of the front side member, at least the upper-outer side ridgeline portion and the
lower-outer side ridgeiine portion (the ridgeline portions that are positioned at the inner side
of the proximal end portion of the plate portion) can be bent. Therefore, the portion at the
front end portion side of the front side member can b¢ bent more smoothly toward the vehicle
transverse direction outer side.

[0028] A vehicle body front portion structure of a tenth aspect of the present invention is
structured such that, in the eighth aspect or the ninth aspect, the reinforcing member has an
outer side vertical wall portion that connects oblique side portions at a vehicle transverse
direction outer side of the ceiling wall portion and the bottom wall portion. The reinforcing
member also has an inner side vertical wall portion that connects oblique side portions at a

vehicle transverse direction inner side of the ceiling wall portion and the bottom wall portion.
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A rear end portion of the reinforcing member is made to be a rear side ridgeline portion that
extends in the vehicle vertical direction and is formed by a connected portion of the outer side
vertical wall portion and the inner side vertical wall portion. ; .

[0029] In accordance with this vehicle body front portion structure, the rear end portion of
the reinforcing member is made to be the rear side ridgeline portion that extends in the
vehicle vertical direction and that is formed by the connecting portion of the outer side
vertical wall portion and the inner side vertical wall portion. Accordingly, this rear side
ridgeline portion, that has high rigidity and a narrow width, can be made to abut the side wall
portion at the vehicle transverse direction outer side of the front side member over the vehicle
vertical direction. Due thereto, the portion at the front end portion side of the front side
member can be bent more smoothly toward the vehicle transverse direction outer side.
Advantageous Effects of Invention

[0030] As described above in detail, in accordance with the present invention, lateral force

can be generated with respect to a vehicle body at the time of a small overlap crash.

BRIEF DESCRIPTION OF THE DRAWINGS
[0031] Fig.lisa perspeétive view of a vehicle body front portion structure relating to an
embodiment of the present invention.
Fig. 2 is a plan view that includes a partial cross-section of the vehicle body front portion
structure shown in Fig. 1. |
Fig. 3 is a drawing that explains the state at the time when a small overlap crash occurs with

respect to the vehicle body front portion structure shown in Fig. 1.

DETAILED DESCRIPTION OF THE INVENTION
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[0032] An embodiment of the present invention is described hereinafter with reference to
the drawings.

[0033] Note that arrow UP, arrow FR and arrow OUT shown in the respective drawings o
indicate a vehicle vertical direction upper side, a vehicle longitudinal direction front side and
a vehicle transverse direction outer side (the vehicle left side), respectively.

[0034] A vehicle body front portion structure 10, that relates to-an embodiment of the
present invention and is shown in Fig. 1 and Fig. 2, is a structure that is applied to the front
portion of a vehicle body that is provided at a vehicle such as a passenger automobile or the
like for example. This Veﬁicle body front portion structure 10 has a front side member 12, a
bumper reinforcement 14, a crush box 16, a plate-shaped member 18, and a reinforcing
member 20.

[0035] The front side member 12 is disposed at a vehicle transverse direction outer side
portion of the vehicle body front portion, with a longitudinal direction thereof being in the
vehicle longitudinal direction. The front side member 12 has a side member inner 22 and a ‘
side member outer 24 that are divided in the vehicle transverse direction.

[003 6]. The side member inner 22 is fbrmed in a hat shape in cross-section that opens toward
the vehicle transverse direction outer side. Namely, this side member inner 22 has an upper
wall portion 26, a lower wall portion 28, a side wall portion 30, an upper side flange 32 and a
lower side flange 34. Plate thickness directions of the upper wall portion 26 and the lower
wall portion 28 are respectinvely in the vehicle vertical direction, and the upper wall portion 26
and the lower wall portion 28 oppose one another in the vehicle vertical direction. The side
wall portion 30 extends in the vehicle vertical direction with a plate thickness direction
thereof being in the vehicle transverse direction, and connects end portions, at vehicle

transverse direction inner sides, of the upper wall portion 26 and the lower wall portion 28.
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[0037] The upper flange 32 projects out toward the vehicle upper side from an end portion
at the vehicle transverse direction outer side of the top wall portion 26. The lower flange 34
projects out toward the vehicle lower side from an end portion at a vehicle transverse
direction outer side of the lower wall portion 28.  This upper side flange 32 and lower side
flange 34 extend in elongated shapes in the vehicle longitudinal direction with a plate
thickness directions thereof being in the vehicle transverse direction.

[0038] Further, a connected portion of the upper side flange 32 and the upper wall portion
26 is made to be an upper-outer side ridgeline portion 36, and a connected portion of the
upper wall portion 26 and the side wall portion 30 is made to be an upper-inner side ridgeline
portion 38. Heights in the vehicle vertical direction of these upper-outer side ridgeline
portion 36 and upper-inner side ridgeline portion 38 coincide with one another, and the
upper-outer side ridgeline portion 36 and upper-inner side ridgeline portion 38 extend in the
vehicle longitudinal direction along the upper wall portion 26. Similarly, a connected
portion of the lower side flange 34 and the lower wall pértion 28 is made to be a lower-outer
side ridgeline portion 40, and a connected portion of the lower wall portion 28 and the side
wall portion 30 is made to be a lower-inner side ridgeline portion 42. Heights in the vehicle
vertical direction of these lower-outer side ridgeline portion 40 and lower-inner side ridgeline
portion 42 coincide with one another, and the lower-outer side ridgelinev portion 40 and
lower-inner side ridgeline portion 42 extend in the vehicle longitudinal direction along the
lower wall portion 28.

[0039] Note that the upper-outer side ridgeline portion 36 and the upper-inner side ridgeline
portion 38 are examples of the upper side ridgeline portion, and the lower-outer side ridgeline
portion 40 and the lower-inner side ridgeline portion 42 are examplés of the lower side

ridgeline portion.
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[0040] The side member outer 24 is formed in the shape of a flat plate whose plate thickness
direction is in the vehicle transverse direction. An upper end portion 44 of the side member
outer 24 is joined to the upper side flange 32 in a state of being superposed with the upper
side flange 32 in the vehicle transverse direction. Similarly, a lower end portion 46 of the
side member outer 24 is joined to the lower side flange 34 in a state of being superposed with
the lower side flange 34 in the vehicle transverse direction.

[0041] Further, a front side flange 48, that projects out toward the vehicle transverse
direction inner side, is formed at a front end portion of the aforementioned side wall portion
30. A front side flange 50, that projects out toward the vehicle transverse direction outer
side, is formed at a front end portion of the side member outer 24. These front side flanges
48, 50 extend in elongated shapes in the vehicle vertical direction with plate thickness
directions thereof being in the vehicle longitudinal direction.

[0042] The bumper reinforcement 14 is disposed at a front side of the front side member 12
with a lohgitudinal direction thereof being in the vehicle transverse direction. This bumper
reinforcement 14 supports an qnillustrated bumper cover that is provided at a front end
portion of the vehicle. An end portion 14A at the vehicle transverse direction outer side of
this bumper reinforcement 14 is positioned at a location which is extended in a vehicle front
side from a front end portion 12A of the front side member 12.

[0043] The crush box 16 is an example of a supporting member. The crush box 16 is
formed of resin for example, and has an impact absorbing ability due to the provision of a
space portion or the like at the iﬁterior thereof. The crush box 16 is disposed between the
end portion 14A of the bumper reinforcement 14 and the front end portion 12A of the front
side member 12. Further, the crush box 16 supports the end portion 14A of the bumper

reinforcement 14 with respect to the front end portion 12A of the front side member 12.
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[0044] Namely, a mounting portion 52 is formed at a front end portion of the crush box 16.
The mounting portion 52 is fixed to the end portion 14A at the vehicle transverse direction
outer side of the bumper reinforcement 14. On the other hand, a rear side flange 54, whose
plate thickness direction is in the vehicle longitudinal direction, is formed at a rear end
portion of the crush box 16. A main body portion 56 of the plate-shaped member 18 that is
described later is superposed with the rear side flange 54 from the vehicle rear side, and the
aforementioned front side flanges 48, 50 are superposed with the main body portion 56 from
the vehicle rear side. Further, these rear side flange 54, main body portion 56, and front side
flanges 48, 50 are joined in a state of being superposed in the vehicle longitudinal direction.
[0045] The plate-shaped member 18 is disposed with a plate thickness direction thereof
being in the vehicle longitudinal direction, and has the main body portion 56 and a plate
portion 58. The main body portion 56 is sandwiched between the crush box 16 and the front
side member 12 as described above.

[0046] 7Tfhe plgte por’tirorn758 i$ e)iitenderdrfrf)rm the ‘maiin 7b‘odiy prorti”0n756 tovygrd;thgr f’?hi,"le )
transverse direction outer side (in other words, extends toward the outer side from the front
end portion 12A of the front side member 12 that is joined to the main body portion 56).

The plate portion 58 projects out further toward the vehicle transverse direction outer side
than the bumper reinforcement 14. An end. portion 58A at the vehicle transverse direction
outer side of the plate portion 58 is made to be a free end.

[0047] Note that the following forms are included in the description that “the plate portion
58 projects out further toward the vehicle transverse direction outer side than the bumper
reinforcement 14” indicated as above. Namely, a first form is a case in which the entirety

from a proximal end portion 58B of the plate portion 58 to the end portion 58A at the vehicle

transverse direction outer side is positioned further toward the vehicle transverse direction



WO 2014/007403 14 PCT/JP2013/068926

outer side than the end portion 14A of the bumper reinforcement 14. Further, a second form
i$ a case in which the proximal end portion 58B of the plate portion 58 is positioned further
toward the vehicle transverse direction inner side than the end portion 14A of the bumper
reinforcement 14, but a portion, of the plate portion 58, that is at an end portion 58A side than
the proximal end portion 58B is positioned further toward the vehicle transverse direction
outer side than the end portion 14A of the bumper reinforcemént 14.

[0048] As will be described later, since the plate portion 58 receives collision load toward
the vehicle rear side from a collision body at the time of a small overlap crash, the plate
portion 58 bendingly deforms toward the vehicle rear side with the proximal end portion 58B
thereof being a bending point (see Fig. 3). Here, as shown in Fig. 2, a front wheel 60 is
disposed at the vehicle rear side and the vehicle transverse direction outer side of the plate
portioﬁ 58. In the event that this front wheel 60 and the plate portion 58 are disposed so as
to be close to one another, there is the concern that the front wheel 60 and the plate portion 58
will interfere with one another and the bending deformation of the plate portion 58 will be
impeded.

[0049] Thus, in the present embodiment, given that a range of the rotational locus of the
plate portion 58, in a case in which the plate portion 58 bendingly deforms toward the vehicle
rear side with the proximal end portion 58B thereof as the bending point, is rotational range R,
the position at which the plate portion 58 is disposed is set such that the front wheel 60 is
positioned outside of this rotational range R. Namely, the plate portion 58 is set apart such
that a sufficient distance is maintained at the vehicle front side and at the vehicle transverse
direction inner side with respect to the front wheel 60.

[0050] Fgﬂher, as shqwn in F1g 17, an upper end portion 18A of the plate-shaped member 18

is positioned further toward the vehicle upper side than an upper end portion of the front side
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member 12 (é distal end portion 32A of the upper side flange 32). Similarly, a lower end
portion 18B of the plate-shaped member 18 is positioned further toward the vehicle lower
side than a lower end portion of the front side member 12 (a distal end portion 34A of the
lower side flange 34).

[0051] The reinforcing member 20 is provided at the vehicle rear side of the plate portion 58.
The reinforcing member 20 projects out toward the vehicle rear side from the plate portion 58,
and is formed in a taper shape whose width in the vehicle transverse direction becomes
narrower toward the vehicle rear side.

[0052] More concretely, this reinforcing member 20 has a ceiling wall portion 62 and a
bottom wall portion 64 that oppose one another in the vehicle vertical direction, and an outer
side vertical wall portion 66 and an inner side vertical wall portion 68 that are formed
between the ceiling wall portion 62 and bottom wall portion 64. The ceiling wall portion 62
and the bottom wall portion 64 are respectively formed in triangular shapes in plan view that

are formed so as to be convex toward the vehicle rear side. Namely, this ceiling wall portion

62 and bottom wall portion 64 are formed in roughly isosceles triangle shapes having the base
at the vehicle front side and the vertex at the vehicle rear side. Due thereto, the reinforcing
member 20 is formed in a triangular shape in plan view that is formed so as to be convex
toward the vehicle rear side.

[0053] The outer side vertical wall portion 66 extends in the vehicle vertical direction, and
connects oblique side portions at the vehicle transverse direction outer sides of the ceiling
wall portion 62 and the bottom wall portion 64. The inner side vertical wall portion 68
extends in the vehicle vertical direction, and connects oblique side portions at the vehicle
transverse direction inner sides of the ceiling wall portion 62. and the bottom wall portion 64.

A connected portion of the ceiling wall portion 62 and the outer side vertical wall portion 66
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is made to be an upper-outer side ridgeline portion 70, and a connected portion of the ceiling
portion 62 and the i‘nner side vertical wall portion 68 is made to be an upper-inner side
ridgeline portion 72.  Similarly, a connected portion of the bottom wall portion 64 and the N
outer side vertical wall portion 64 is made to be a lower-outer side ridgeline portion 74, and a
connected portion of the bottom wall portion 64 and the inner side vertical wall portion 68 is
made to be a lower-inner side ridgeline portion 76. These upper-outer side ridgeline portion
70, upper-inner side ridgeline portion 72, lower-outer side ridgeline portion 74 and
lower-inner side ridgeline portion 76 extend orthogonally to the vehicle vertical direction.
[0054] Further, a connected»portion of the outer side vertical wall portion 66 and the inner
side vertical wall portion 68 is made to be a rear side ridgeline portion 78. This rear side:
ridgeline portion 78 is formed at a rear end portion of the reinforcing member 20, and extends
in the vehicle vertical direction. The rear side ridgeline portion 78 that is formed in this
reinforcing member 20 is made to be a free end.

[0055] Further, an upper side flange 80 that projects out toward the vehicle upper side is
formed at a front end portion of the ceiling wall portion 62. A lower side flange 82 that
projects out toward the vehicle lower side is formed at a front end portion of the bottom wall
portion 64. These upper side flange 80 and lower side flange 82 extend in elongated shapes
in the vehicle transverse direction with a plate thickness directions thereof being in the
vehicle longitudinal direction. Further, an outer side flange 84 that projects out toward the
vehicle transverse direction outer side is formed at an end portion at the vehicle transverse
direction outer side of the outer side vertical wall portion 66. This outer side flange 84
extends in an elongated shapel in the vehicle vertical direction with a plate thickness direction
thereof being in the vehicle longitudinal direction.

[0056] Further, these upper side flange 80, lower side flange 82 and outer side flange 84 are
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joined to the afoyementioned plate portion 58 in a state of being superposed with the plate
portion 58 from the vehicle rear side. Further, of the reinforcing member 20 that is fixed to
the plate portion 58 in this way, the outer side vertical wall portion 66 and the inner side
vertical wall portion 68 form, together with this plate portion 58, a closed-cross section 86
that is triangular as seen in a plan cross-section, further toward the vehicle transverse
direction outer side than the proximal end portion 58B of the plate portion 58 (see Fig. 2).
[0057] Further, the reinforcing member 20 that together With>the plate portion 58 forms the
closed cross-section 86 in this way, is set apart, in the vehicle transverse direction, from the
side wall pdrtion (the side member outer 24) at the vehicle traﬁsverse direction outer side of
the front side member 12.  Further, the reinforcing member 20 is positioned further toward
the vehicle front side and the vehicle transverse direction inner side than the front wheel 60.
[0058] Moreover, a height in the vehicle vertical direction of the ceiling wall portion 62 (in
other words, the upper-outer side ridgeline portion 70 aﬁd the ﬁpper—inner side ridgeline
portion 72) of the reinforcing member 20 coincides with that of the upper-outer side ridgeline
portion 36 and the upper-inner side ridgeline portion 38 that are formed along the upper wall
pértion 26 of the front side member 12. Similarly, a height in the vehicle vertical direction
of the bottom wall portion 64 (in other words, the lower-outer side ridgeline portion 74 and
the lower-inner side ridgeline portion 76) of this reinforcing member 20 coincides with that of
the lower-outer side ridgeline portion 40 and the lower-inner side ridgeline portion 42 that are
formed along the lower wall portion 28 of the front side member 12.

[0059] The operation and effects of the embodiment of the present invention are described
next.

[0060] As described in detail above, in accordance with the vehicle body front portion

structure 10 relating to the embodiment of the present invention, the plate portion 58, whose
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plate thickness direction is made to be in the vehicle longitudinal direction, extends toward
the vehicle transverse direction outer side from the front end portion 12A of thé front side
member 12 (more concretely, the plate portion 58 extends from the main body portion 56 of A
the plate-shaped member 18 that is joined to the front end portion 12A). Further, the
reinforcing member 20 is provided at the rear side of the plate portion 58, and the reinforcing
member 20, together with the plate portion 58, fofms the closed cross-section 86 as seen in a
plan cross-section.

[0061] Further, as shown in (A) through (B) of Fig. 3, in the event that a small overlap crash,
in which a collision body 90 (e.g., a rigid wall) collides with the front side end portion of the
vehicle, occurs, the end portibn 14A at the vehicle transverse direction outer side of the
bumper reinforcement 14 is bendingly deformed toward the vehicle rear side, and the crush
box 16 is compressively deformed.

[0062] Further, when collision load toward the vehicle rear side is applied from the collision
body 90 to the plate portion 58, the plate portion 58 is bendingly deformed toward the vehicle
rear side with tile proximal end portion 58B thereof being the bending point. Namely, a
strength of the proximal end portion 58B of the plate portion 58 is lower than that of the
portion of the plate portion 58 that is reinforced by the reinforcing member 20 (the portion
between the end portion S8A and the proximal end portion 58B), and therefore, the proximal
end portion 58B of the plate portion 58 becomes the bending point of the bending
deformation.

[0063] Further, when the plate portion 58 is bendingly deformed in this way, there becomes
a state in which the reinforcing member 20 contacts the side wall portion (the side member

outer 24) at the vehicle transverse direction outer side of the front side member 12, and the

plate portion 58 has been bendingly deformed. Namely, the plate portion 58 is held in a state
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of being tilted toward the vehicle transverse direction outer side while heading toward the
vehicle rear side.

[0064] Accordingly, due to collision load toward the vehicle rear side being further applied'
from the collision body 90 to the plate portion 58 that has been tilted, a component of force
toward the vehicle transverse direction inner side is applied to the plate portion 58. Asa
result, lateral force can be generated with respect to the vehicle body (in particular, the cabin
or the engine) at the time of a small overlap crash.

[0065] Further, when the state of the collision proceeds from the state in which the plate
portion 58 is bendingly deformed and the rear end portion of the reinforcing member 20
contacts the side member outer 24 as described ébove, inertial force from the vehicle body
rear portion increases. Here, at this vehicle body front portion structure 10, the reinforcing
member 20 is formed in a taper shape whose width in the vehicle transverse direction
becomes narrower toward the vehicle rear side. Accordingly, when the inertial force from
the vehicle body rear portion increases, as shown in (C) of Fig. 3, st;ess canibe cqncgptratgd B
in ar vic;inity of arp.ortion where the front side member 12 contacts the rear end portion of the
reinforcing member 20, and the portion at the front end portion 12A side of the front side
member 12 can be bent toward the vehicle transverse direction outer side with this contacting
portion vicinity being the bending point.

[0066] As aresult, because a component of force that is applied toward the vehicle
transverse direction inner side to the plate portion 58 ‘increases, the lateral force that is applied
to the vehicle body (in particular, the cabin or the engine) at the time of a small overlap crash
can be increased.

[0067] Further, in the state in which the plate portion 58 has bendingly deformed and the

rear end portion of the reinforcing member 20 contacts the side member outer 24, when
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collision load is applied to the plate portion 58, a moment M1 toward the vehicle transverse
direction inner side is generated with respect to the portion at the frgnt end portion 12A side
of the front side member 12, as described above. However, due to the portion at the front o
end portion 12A side of the front side member 12 being bent toward the vehicle transverse
direction outer side as described above also, a moment M2 toward the vehicle transverse
direction outer side is generated, and the aforementioned moment M1 toward the vehicle
transverse direction inner side can be reduced by this moment M2 toward the vehicle
transverse direction outer side. Due thereto, rotation of the Vehicie can be suppressed.
[0068] Moreover, the reinforcing member 20 is formed in a triangular shape in plan view
that is formed so as to be convex toward the vehicle rear side. Accordingly, when collision
load is applied to the plate portion 58 in the state in which the rear end portion of the
reinforcing member 20 contacts the side member outer 24, stress can be concentrated more in
the vicinity of the contacting portion of the front side member 12 that contacts the rear end
portion (vertex portion) of this reinforcing member 20. Due thereto, tl}e portion at the frpntr
end porti(;n 172Arsrider of fhis front side member 12 can be bent smoothly toward the vehicle
transverse direction outer side.

[0069] Further, the rear end portion of the reinforcing member 20 is made to be the rear side
ridgeline portion 78 that is formed by the connecting portion of the outer side vertical wall
portion 66 and the inner side vertical wall portion 68 and that extends in the vehicle vertical
direction. Accordingly, this rear side ridgeline portion 78, that has high rjgidity and a
narrow width, can be made to abut the side member outer 24 over the vehicle vertical
direction. Due thereto, the portion at the front end portion 12A side of the front side member

12 can be bent more smoothly toward the vehicle transverse direction outer side.

[0070] Further, as shown in Fig. 1, the height, in the vehicle vertical direction, of the ceiling
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wall portion 62 of the reinforcing member 20 coincides with those of the upper-outer side
ridgeline portion 36 and the upper-inner side ridgeline portion 38 that extend in the vehicle
longitudinal direction along the upper wall portion 26 of the front side member 12.
Similarly, the height, in the vehicle vertical direction, of the bottom wall portion 64 of the
reinforcing member coincides with those of the lower-outer side ridgeline portion 40 and the
lower-inner side ridgeline portion 42 that extend in the vehicle longitudinal direction along
the lower wall portion 28 of the front side r'nexhber 12.  Accordingly, when collision load is
applied to the plate portion 58 in the state in which the rear end portion of the reinforcing
member 20 contacts the side member outer 24, stress is concentrated at the aforementioned
upper-outer side ridgeline portion 36 and upper-inner side ridgeline portion 38, as well as
lower-outer side ridgeline portion 40 and lower-inner side ridgeline portion 42, by the ceiling
wall portion 62 and the bottom wall portion 64, and these ridgeline portions of the front side
member 12 can be bent.

[0071] In particular, the height, in the vehicle vertical direction, of the ceiling wall portion
62 cdincides with the height of at least the upper-outer side ridgeline portion 36 within the
upper-outer side and upper-inner side ridgeline portions 36 and 38. The height, in the
vehicle vertical direction, of the bottom wall portion 64 coincides with the height of at least
the lower-outer side ridgeline portion 40 within the lower-outer side and lower inner-side
ridgeline portions 40 and 42.  Accordingly, when collision load is applied to the plate portion
58 in the state in which the rear end portion of the reinforcing member 20 contacts the side
member outer 24, at least the upper-outer side ridgeline portion 36 and the lower-outer side
ridgeline portion 40 (the ridgeline portions that are positioned at the inner side from the
proximal end portion 58B) can be bent. Due thereto, the portion at the front end portion 12A

side of the front side member 12 can be bent more smoothly toward the vehicle transverse
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direction outer side.

[0072] Further, the end portion 58A at the vehicle transverse direction outer side of the plate
portion 58 is made to be a free end.  Accordingly, at the time of a small overlap crash,
impeding of the bending deformation of the plate portion 58 can be suppressed, and therefore,
the plate portion 58 can be bendingly deformed smoothly. Further, by making the end
portion 58A of the plate portion 58 be a free end (in other words, not fixing the end portion
58A to the front side member 12), the axial compressive deformation of the front side
member 12 at a time of a front collision can be ensured.

[0073] Similarly, the rear side ridgeline portion 78 that is the rear end portion of the
reinforcing member 20 also is made to be a free end. Accordingly, at the time of a small
overlap crash, impeding of the bending deformation of the plate portion 58 at which this
reinforcing member 20 is provided can be suppressed. Due thereto as well, the plate portion
58 can be bendingly deformed smoothly.

[0074] Further, the position at which the plate portion 58 is disposed is set such that the
front wheel 60 is‘ positioned outside of the rotational range R of the rotational locus of the
plate portion 58 when the plate portion 58 is bendingly deformed toward the vehicle rear side
with the proximal end portion 58B thereof as the bending point. Accordihgly, even when the
plate portion 58 is bendingly deformed at the time of a small overlap crash, interference
between the plate portion 58 and the front wheel 60 can be avoided. Due thereto, the plate |
portion 58 can be bendingly deformed smoothly.

[0075] Moreover, the plate portion 58 projects out further toward the vehicle transverse
direction outer side than the bumper reinforcement 14. Accordingly, at the time of a small
overlap crash, interference between the bumper reinforcement 14 and the plate portion 58 is

suppressed, and the collision load from the collision body 90 can be applied smoothly to the
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plate portion 58 (see Fig. 3).

[0076] Further, the plate portion 58 is formed at the plate-shaped member 18 that is
sandwiched between the crush box 16 and the front side member 12.  Accordingly, in order
to dispose the plate portion 58 at the vehicle body front portion, it suffices for the
plate-shaped member 18 that has the plate portion 58 to be sandwiched between the cfush box
16 and the front side member 12, and the plate portion 58 can be easily disposed at the vehicle
body front portion.

[0077] Further, the holding rigidity for the plate portibon 58 also can be ensﬁred due to the
plate portion 58 being formed at the plate-shaped member 18 that is sandwiched between the
crush box 16 and the front side member 12 in this way.

[0078] Modified examples of the embodiment of the present invention are described next.
[QO79] In the above-described embodiment, the plate portion 58, whose plate thickness
directiqn is _in the vehicle longitudinal direction, was formed at the plate-shaped member 18
that is sandwiched between the crush box 16 and the front side member 12. However, the
plate portion 58 may extend-out toward the vehicle transverse direction outer side from the
front end portion 12A of the front side member 12 by, for example, being formed integrally
with the side member outer 24 or the like.

[0080] Further, instead of the crush box 16 that is made of resin and has an impact absorbing
ability, a supporting member (e.g., a bracket) made of metal may be provided, and the plate
portion 58 may be formed integrally with this supporting member. Due thereto, the plate
portion 58 may extend-out toward the vehicle transverse direction outer side from the front
end portion 12A of the front side member 12.

[0081] Further, the end portion 58A at the vehicle transverse direction outer side of the plate

portion 58 was made to be a free end. However, for example, the end portion 58A of the
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plate portion 58 may be made to be a fixed end provided that, for example, bending
deformation of the plate portion 58 can be permitted. Similarly, the rear end portion of the
reinforcing member 20 as well may be made to be a fixed end provided that bending
deformation of the plate portion 58 can be permitted. It is preferable that the member that
fixes the end portion 58A at the vehicle transverse direction outer side of this plate portion 58
be a member having low strength such that it easily deforms or breaks or the like, so that
bending deformation of the plate portion 58 can be permitted.

[0082] Further, the reinforcing member 20 was formed in a triangular shape in plan view
that is formed so as to be convex toward the vehicle rear side. However, the reinforcing
member 20 may be another shape (e.g., a trapezoid shape or the like) provided that it is a
tdper shape whose width in the vehicle transverse direction becomes narrower while heading
toward the vehicle rear side.

[0083] Further, due to the upper wall portion 26 of the front side ﬁlember 12 extending in
the vehicle transverse direction, the heights, in the vehicle vertical direction, of the
upper-outer side ridgeline portion 36 and the upper-inner sidé. ridgeline portion 38 that run
along this upper wall portion 26 coincided with one another. However, for example, by
making the upper wall portion 26 be inclined or have a step or the like with respect to the
vehicle transverse direction, the heights, in the vehicle vertical direction, of the upper-outer
side ridgeline portion 36 and the upper-inner side ridgeline portion 38 may be made to differ
from one another. Further, in this case, the height, in the vehicle vertical direction, of the
ceiling portion 62 of the reinforcing member 20 may be made to coincide with only that of the
upper-outer side ridgeline portion 36.

[0084] Similarly, by making the lower wall portion 28 be inclined or have a step or the like

with respect to the vehicle transverse direction, the heights, in the vehicle vertical direction, of
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the lower-outer side ridgeline portion 40 and the lower-inner side ridgeline portion 42 that run
along the lower wall portion 28 also may be made to differ from one another. Further, in this
case, the height, in the vehicle vertical direction, of the bottom wall portion 64 of the
reinforcing member 20 may be made to coincide with only that of the lower-outer side
ridgeline portion 40.

[0085] Further, for example, provided that the portion at the front end portion 12A side of
the front side member 12 can be bent smoothly toward the vehicle transverse direction outer
side, the height, in the vehicle veﬁical direction, of the ceiling portion 62 of the reinforcing
member 20 may be made to coincide with only that of the upper-inner side ridgeline portion
38 among the upper-outer side ridgeline portion 36 and the upper-inner side ridgeline portion
38. Similarly, the height, in the vehicle vertical direction, of the bottom wall portion 64 of
the reinforcing member 20 may be made to coincide with only that of the lower-inner side
ridgeline portion 42 among the lower-outer side ridgeline portion 40 and the lower-inner side
ridgeline portion 42.

[0086] Note that, in a case in which the heights, in the vehicle vertical direction, of the
upper-outer side ridgeline portion 36 and the upper-inner side ridgeline portion 38 differ from
one another in this way, either one of the upper-outer side ridgeline portion 36 and
upper-inner side ridgeline portion 3, whose height in the vehicle vertical direction éoincides
with that of the ceiling portion 62, corresponds to an example of the upper side ridgeline
portion. Similarly, in a case in which the heights, in the vehicle vertical direction, of the
lower-outer side ridgeline portion 40 and the lower-inner side ridgeline portion 42 differ from
one another, either one of the lower-outer side ridgeline portion 40 and lower-inner side ‘

ridgeline portion 42, whose height in the vehicle vertical direction coincides with that of the

bottom wall portion 64, corresponds to an example of the lower side ridgeline portion.
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[0087] Further, in the above-described embodiment, the side member outer 24 was formed
in the shape of a flat plate, but may be formed so as to be symmetrical in the vehicle
transverse direction with respect to the side member inner 22 (i.e., may be formed in a hat 7
shape in cross-section that opens toward the vehiclé transverse direction inner side). Further,
the side member outer 24 may be formed in a hat shape in cross-section that opens toward the
vehicle transverse direction inner side, and the side member inner 22 may be formed in the
shape of a ﬂat plate.

[0088] Note that, in a case in which the side member inner 22 and the side member outer 24
are formed in hat shapes in cross-section, the aforementioned upper wall portion 26 and lower
wall portion 28 are formed at the side member inner 22 and the side member outer 24.
Further, the upper-outer side ridgeline portion 36 and the lower-outer side ridgeline portion 40
are formed at the side member outer 24, and the upper-inner side ridgeline portion 38 and the
lower-inner side ridgeline portion 42 are formed at the side member inner 22.

[0089] Further, in a case in which the side member outer 24 is formed in a hat shape in
cross-seétioﬁ and the side member inner 22 is formed in the shape of a flat plate as described
above, the aforementioned upper wall portion 26, lower wall portion 28, upper-outer side
ridgeline portion 36, upper-inner side ridgeline portion 38, lower-outer side ridgeline portion
40 and lower-inner side ridgeline portion 42 are formed at the side member outer 24.

[0090] Note that, among the above-described plural modified examples, modified examples
that can be combined may be combined appropriately.

[0091] An embodiment of the present invention has been described above, but the present
invention is not limited to the above description and, other than the above, can of course be
implemented by being modified in various ways within a scope that does not deviate from the

gist thereof.
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CLAIMS

Claim 1. A vehicle body front portion structure comprising:

a front side member that is disposed, with a longitudinal direction thereof being in a
vehicle longitudinal direction, at a vehicle transverse direction outer side portion of a vehicle
body front portion;

a bumper reinforcement that is disposed, with a longitudinal direction thereof being in a
vehicle transverse direction, at a vehicle front Side of the front side member, and that is
supported via a supporting member at a front end portion of the frdnt side member;

a plate portion whose plate thickness direction is in the vehicle longitudinal direction,
and that extends toward a vehicle transverse direction outer side from the front end portion of
the front side member; and

a reinforcing member that is disposed at a vehicle rear side of the plate portion, and that,

together with the plate portion, forms a closed cross-section as seen in a plan cross-section.

Claim 2. The vehicle body front portion structure of Claim 1, further comprising:
a plate-shaped member that is sandwiched between the supporting member and the front
side member,

wherein the plate portion is formed at the plate-shaped member.

Claim 3. The vehicle body front portion structure of Claim 1 or Claim 2, wherein
the reinforcing member projects out toward a vehicle rear side from the plate portion,
and

a rear end portion of the reinforcing member is made to be a free end.
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Claim 4. The vehicle body front portion structure of any one of Claim 1 through Claim 3,
wherein a position at which the plate portion is disposed is set such that a front wheel is
positioned outside of a range of a rotational locus of the plate portion in a case in which the
plate portion bendingly deforms toward a vehicle rear side with a proximal end portion

thereof as a bending point.

Claim 5. The vehicle body front portion structure of any one of Claim 1 through Claim 4,
wherein the reinforcing member is formed in a taper shape whose width in the vehicle

transverse direction becomes narrower toward a vehicle rear side.

Claim 6. The vehicle body front portion structure of any one of Claim 1 through Claim 5,
wherein the reinforcing member is formed in a triangular shape in plan view that is formed so

as to be convex toward a vehicle rear side.

Claim 7. The vehicle body front portion structure of any one of Claim 1 through Claim 6,
wherein the plate portion projects out further toward a vehicle transverse direction outer side

than the bumper reinforcement.

Claim 8. The vehicle body front portion structure of any one of Claim 1 through Claim 7
wherein:

the reinforcing member has a ceiling wall portion and a bottom wall portion that are
respectively formed in triangular shapes in plan view that are formed so as to be convex

toward a vehicle rear side, and that oppose one another in a vehicle vertical direction,
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a height, in the vehicle vertical direction, of the ceiling portion coincides with that of an
upper side ridgeline portion that extends in the vehicle longitudinal direction along an upper
wall portion of the front side member, and

a height, in the vehicle vertical direction, of the bottom wall portion coincides with that
of a lower side ridgeline portion that extends in the vehicle longitudinal direction along a

lower wall portion of the front side member.

Claim 9. The vehicle body front portion structure of Claim 8, wherein

the upper wall portion of the front side member has an upper-outer side ridgeline
portion that extends in the vehicle longitudinal direction along an end portion at a vehicle
transverse direction outer side, and an upper-inner side ridgeline portion that extends in the
vehicle longitudinal direction along an end portion at a vehicle transverse direction inner side,
and the height, in the vehicle vertical direction, of the ceiling wall portion coincides with that
of at least the upper-outer side ridgeline portion that serves ,a,s,ﬂ,le uppefs‘idei rridgielﬁiner:” portiﬁon,
and

the lower wall portion of the front side member has a lower-outer side ridgeline portion
that extends in the vehicle longitudinal direction along an end portion at a vehicle transverse
direction outer side, and a lower-inner side ridgeline portion that extends in the vehicle
longitudinal direction along an end portion at a vehicle traﬁsverse direction inner side, and the

height, in the vehicle vertical direction, of the bottom wall portion coincides with that of at

least the lower-outer side ridgeline portion that serves as the lower side ridgeline portion.

Claim 10. The vehicle body front portion structure of Claim 8 or Claim 9 wherein:

the reinforcing member has an outer side vertical wall portion that connects oblique side
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portions at a vehicle transverse direction outer side of the ceiling wall portion and the bottom
wall portion, and an inner side vertical wall portion that connects oblique side portions at a
vehicle transverse direction inner side of the ceiling wall portion and the bottom wall portion; B
and

a rear end portion of the reinforcing member is made to be a rear side ridgeline portion
that extends in the vehicle vertical direction and is formed by a connected portion of the outer

side vertical wall portion and the inner side vertical wall portion.
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