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Title: VEHICLE FRONT STRUCTURE

FIG.2

(57) Abstract: A vehicle front structure (10) is configured such that an absorber (18) is provided on a front surface of a center brace
(30) that connects in a vehicle up and down direction a radiator support upper (22) to a radiator support lower (24). Accordingly,
when a load is input from a front side of a vehicle, a load transfer passage through the absorber (18), the center brace (30), and the
radiator support upper (22) or the radiator support lower (24) is newly configured, thereby improving impact absorption perform-
ance.
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VEHICLE FRONT STRUCTURE

BACKGROUND OF THE INVENTION

1. Field of the Invention

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

2. Description of RelatedvArt

[0002]  In a vehicle front structure for an autdﬁqobile, a radiator support lower and
a radiator support upper thét.extend in a vehicle width direction are conneéfed to each
other by a center brace provided on their front sides in a vehiclé‘front;rear direction so as
to extend in a vehicle up and down direction. |

[0003] The vehicle front st_ructuré for an automobile is provided so as to improve

“impact abSorption performance, and it is conceivable that the radiator support upper, the

center brace, and the like are used for impact absorption in a proactive manner.

[0004] In that case, since a hood lock is placed between the radiator support uppér

~and the éentcr brace, a problem with load transfer may be caused.

[0005]  Note that Japanese Patent Applicatioh Publication No. 2002-166848 (JP
2002-166848 A) describeé'a_structure in whigh ‘a center bface is fastened to a radiator
support upper in a position déviating from a hood lock, more speciﬁcally, in positions on f
both sides of the hood lock in a Vehiclé width direction. o B |

[0006] However, in order to improvc the impact absbrption performance of the -

- vehicle, it is fequired that the radiator support upper and the like are used as a load transfer

passage still more effectively.

SUMMARY OF THE INVENTION

[0007]  The present invention provides-a vehicle front structure in which impact

“absorption perforrhance_ is improved still more.

[0008] A vehicle front structure according to one aspect of the present invention
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includes: a radiator support upper extending in a‘ vehicle width direction; a radiator support
lower provided on a lower side relative to the radiator support upper in a vehicle up and
down direction, the radiator support lower extending in the vehicle width directidn;’ a
center brace disposed on a front side of the radiator support upper in a Vehi.cle froﬁt-rear
direction, the center brace disposed on a front side of the radiator support lower in a
vehicle front-rear direction, the center brace connecting the radiator support upper to the
radiator support lower in the vehicle up and down direction; and a load receiving membef
placed on a front side of the center brace in the vehicle front-rear diréction, the load
receiving meniber extending in the vehicle width direction.

[0009]  In the vehicle front struéture, when a load is input from-a front side in the
vehicle front-rear direction, the load thus input is transmitted to the radiator support upper
and the radiator support lower via thé load receiving member placed on the front side of
the center brace in" the vehicle front-rear direction and the center brace. Since é load
transfer passage that is not provided in a vehicle ‘of a related art is configured as such,
impact absorption performance is improved.. |

[0010]  Note that the "placement” of the load receiving fnember includes a case
where the load receiving member is directly attached to the center brace, a case where the
load receiving member abuts with the center braée, and a case where the Lload'receiving
member is placed in front of the’cen‘ter brace at a slight interval. |

[0011] The vehicle front structure may 'fu,rther include a hood lbck attached to the
front side of the ra‘diator support upper in the vehicle front-rear direction, and the center
brace may. be connected to the radiator support upper on at least one side of the hood lbck
in the vehicle width direction. . |

[0012] In the vehicle front structure, the center brace is directly connected to the
radiator support upper on at least one side of the hood lock in the vehicle width direction,
not via the hood lock attached to the front side of the radiator support upper in the vehicle
front-rear direction. Accofdingly, at least part of the load input into the center brace from
the load receiving member is directiy transmitted from the center brace to the radiator

support upper.  This accordingly reduces the load to be transmitted from the center brace
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to the hood lock, thereby preventing deformaﬁon of the hood lock due to the load'input.

[0013] In the vehicle front structure, the center brace may be connected to the
radiator support upper on both sides of the hood lock 1n the vehicle width direction. .

.[0014] In the vehicle front structure, since the center brace is connected to the
radiator.sup>por‘t upper on both sides of Ithe hood lock in the vehicle width directibn, a
percentége of the load directly transmitted from the center brace to the radiator support
upper increases. As a fesu'lt, the loéd to be transmitted from the center Bface to the hood '
lock is reduced still more, thereby further surely preventing the deformation o’f the hood
lock along with the load ihput{ o |

| [0015] | In the vehicle front structure, the load receiving member may include a

vulnerable po‘r“[ion, the vulnerable portion being defor.rr'led when a load is ihput in the
vulnerable portion from a front‘side of thc'load- receiving member in the vehicle fronthéar’
directibﬁ. | |

[0016] In the vehicle front structure, since the load receiving member placed on
the frdnt side of the center brace in ;[he. vehicle front-rear direction includes the vulnerable
portioh, when a load is input from the front side 1n the vehicle front-rear direction, the

vulnerable portion is deformed to absorb an impact. That is, it is possible to still more

‘improve the impact absorption performance. -

[0017] . ‘Particularlly, when the center brace is directly connected to the radiator
support upper, it is possible to prevent the center Brace from beiﬁg deformed first at the
tim¢ when a load is input and to prevent the hood'lock”from being deermed, tflergby |
ﬁqaking it possible to surely deform the vulnerable pbrtion. | |

[0018] According to the aspect of the presént invention, it is possible to still more

“improve the impact absorption performance of the vehicle front structure.

BRIEF DESCRIPTION OF THE DRAWINGS
[0019]  Features, _advantages,. and technical and industrial significance of
eXemplary embodiments of the invention will be described below with reference to the

accompanying drawings, in which like numerals denote like elements, and wherein:
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FIG. 1 is a perspective view illustrating a Vehiclé front structure according to an
embodiment of the present invention;
FIG. 2 is an eﬁlarged perspective view of an essential part of the vehiclé front
structure‘aécordiﬁg to the embodiment of the present inve;ltion; |
FIG. 3 is a sectional view taken along a line III-II1 in FIG, 1;
' FIG. 4 is a sectional view taken along a liné IV-IV in FIG. 1;

FIG. 5A is an effect explanatory view of the embodiment of the present invention and

* acomparative example; and -

FIG. 5B is an effect explanatory view of the embodiment of the present invention and

the comparative example.‘

DETAILED DESCRIPTION OF EMBODIMENTS
[0020] A vehicle front structure according to an embodiment of the present -
1nvent10n is descrlbed below. o
[0021] FIG lisa perspectlve view of a Vehlcle front structure 10, FIG. 2 is an
enlarged perspective view of an essential part of the vehicle front structure FIG 3 and FIG
4 are respectively a sectional view taken along-a line HI-III in FIG. 1 and a sectlonal view

taken along a line IV-IV in FIG. 1, and FIGS. SA, 5B are effect explanatory’ views. Note.

that FIG. 3 and FIG. 4 briefly (schemaﬁcally) illustrate shapes of some parts for the

convenience of the descripﬁon. In each drawing, a vehicle width direction is indicatedrby
an arrow W, an upper side ina vehicle Lip and down direction (hereinafter also referred to
as a vehicle upper side) is indicated by an aerw UP, and a front side in a vehicle front-rear
direction (hereinafter also réferred to as a vehicle front side) is indicated by an-arrow FR.

[0022] An outline of the vehicle front structure is des_cribed first, and then, a

‘'structure of an essential part thereof is described in detail.

[0023]  As illustrated in FIG. 1, the vehicle front structure 10 includes: a pair of -
front side members 12/extending in parallel to each other in the vehicle front-rear
direction; a lower absorber 14 attached to vehicle front ends of the pair of front side

members 12 and extending in the vehicle width directiori; a radiator support 16 disposed
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slightly on a rear side in the vehicle front- -rear direction (heremafter also referred to as a

vehicle rear side) relatlve to the lower absorber 14 and above the front 51de members 12; an

" absorber 18 attached to a vehicle front side of the radlator support 16; and a hood lock 20

mounted on the radiator support 16. Note that the absorber 18 corresponds to the "load
receiving member" of the present invention. ) '

' [0024]  The radiator support 16 includes: a radiator support upper 22 extending in
the vehicle width ‘direction; a radiator support lower 24 extending in the vehicle width
direction below the radiator support upper 22; pillars 26, 28 connecting in the vehicle up
and down direction both ends of the radiater support upper 22 to both ends of the radiator
support lower 24; and a center brace 30 connecting in the vehicle up and dowr1 direction a -
central part of the\radiator support upper 22 in the vehicle width direction to a central part
of the radiater support lower 24 in the vehicle width direction.

[0025] " In the t/ehicle front structure 10 configured as such, a mountirlg structure
of an essential part there.of,‘ i.e., the radiator support 16, the absorber 18, and the hood lock
20, is described in detail, |

[0026] The radiator support upper 22 and the radiator suppbrt lower 24 of the

~ radiator support 16 have a generally hat-like section that is opened toward the vehicle rear

side, and their vehicle reetr sides are fastened to the pillars 26, 28 extending in the vehicle
up and down direction. ‘

[0027]  Note that the radiator support upper 22 includes a top face 22A formed so. .
as to project toward the vehicle front side and to extend in the vehicle width direction.
Further, the central part of the radiator support upper'22 (the top face 22A) in the vehicle
width direction is provided with a recessed portion 32 on which the hood lock 20 is.
mounted. Ae illustrated in FIGS. 2 and 4, the recessed portion 32 includes: mounting
surfaces 32B, 32B provrded so as.to go ctown a step, via inclined sur'faces”32A, 32A, from
that top face 22A of the’radiator support upper 22 which is formed so és to project toward
the vehicle front side, so that the mounting surfaces 32B, 32B are placed on the vehicle
rear 51de relative to the top face 22A; and a bottom face 32D pr0v1ded so as to further go.

down a step, via inclined surfaces 32C, 32C, from the mciuntingvsurfaces 32B, 32B so that
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6
the bottom face 32D is placed on the vehicle rear side relative to the mounting surfaces
32B, 32B. |
[0028] In thé’meantime, the center brace 30 is a memb/.er having a generally
hat-like éection thét is opened on its veﬁicle rear side, and is attachéd to vehicle front sides

of the radiator suppott upper 22 and the radiator support lower 24.. More speéiﬁcally, as

~illustrated in FIG. 1, flange portions 30A, 30B of a bottom end side of the center brace 30

are fastened to that top face 24A of the radiator support lower 24 which is formed so as to
project toward the vehicle front side, via fastening portiohs (portioﬁs faste;néd with a bolt
aﬁd a nut; the same shall apply hereinafter) 34, 34 (one of them is not illustrated herein).

[0029] -~ Further, in order to prevent interferencé with the hood lock 20 to be
described,latér, an upper end side of the center brace 30 is broader in the vehicle width
direction than the bottom énd side thereof, and flange portions 30B, 30C oh both ends in
the vehicle width direction are fastened, via fastening portions 36, 36, ‘tc~> the top face 22A :
of the 'radiatof support upper 22 on both sides of the recessed portion 32 (thé hood lock 20)
of the radiator support upper 22 in the vehicle width direction. Fufther, the center bracé
30 has a notch portion 38 formed by cﬁtting an upper end of the center brace 30 toward a
lower side in the vehicle up and down direction (hereinafter also referred to as a vehicle
lowef Side), 50 as to restrain a contact amount with thé hood lock 20.
| [0030] As illustréted in FIGS. 2 and 4, the. hood lock 20 mounted on the radiafor
support upper 22 is gengrally rectangular, and a pair'of plate-shaped mounting flanges 40,
40 providea on both sides thereof in the vehicle width 'directioh are fastened, via fasténing
pofti_ons 42, 42, to the mounting surfaces 32B, 32B of the fecessed portion 32 of the
radiator support upper 22. Further, as illuétrated in FIG. 3, the top faée 20A on the vehicle
front side of the rectangular hood lo;:k‘ 20 is provided With a mounting flange 44 extending
toward the vehicle lower .side. The ’moﬁnting flange 44 is fastened, via a fastening -
portion 48, to a mounting member 46 having a generally hat-like section and fixed to a -
Vehiclev rear side of the center brace 30. |

| [0031]  The absorber 18 attacﬁed to a vehicle front side of the center brace 30

includes a resin EA material 50 serving as an impact absorber and having a crank-shaped
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section. The absorber 18 has a structure in which, when a load is input from the vehicle
front side, the sectional shape of the EA material 50 is deformed so as to absorb an impact

(see an alternate long and two short dashes line portion in FIG. 3). Note that the EA

~ material 50 corresponds to the "vulnerable portion" of the present invention.

[0032] Further as illustrated in FIG. 1, both ends of the absorber 18 in the vehicle

w1dth direction are fastened to the pillars 26, 28 via mounting ﬂanges 52, 52 provided

- toward the upper side in the vehicle up and down direction, and via mountmg members 54,

54 fastened to the mounting flanges 52, 52.
[0033] Further, as illustrated in FIG, 2, the absorber 18 is provided with a

‘generally U-shaped mounting flange 56 formed on a top face of a central part thereof in the

~ vehicle width direction so as to project toward the vehicle rear side, and a bottom portion

56A of the mounting flange 56 is‘fast‘ened, via a fastening portion 58, to that top face 30D

© of the center brace 30 which is formed so as to project toward the vehicle front side. As

such, the absorber 18 is fixed to the vehicle front sides of the pillars 26, 28 and the center
brace 30. |

| [0034] An effect of the vehicle front structure 10 thus configured is described
below.

[0035] Wheri a load is input from the vehicle front side, the load is input not only

, frorn the lower absorber 14 as in the related art, but the load is also input from the absorber

18.  The load thus input into the absorber 18 is transmitted to the pillars 26, 28 and the
center brace 30 to which the absorber 18 is fastened. | _
[0036] Further, the load istransmitted to the radiator support upf)er 22 from the
ﬂange portions 30B, 30C of the center brace 30 ‘via the fastening .portions 36, 36, and
further via the mounting member 46 of the center brace 30, the fastening portion 48, the
hood lock 20, and the fastening portion 42.  Further, the load is transmitted to the radiator
support lower 24 from the flanges 30A, 30B of the center brace 30 via the fastening
portions; 34, 34, | | |
[0037] . 'When the absorber 18 is placed on the vehicle front side of the center

brace 30 that is not provided in the related art, a load transfer passage through the absorber
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18, the center brace 30, and the radiator support upper 22 or the radiator support lower 24

‘is configured.

[0038] - Further, the flange portions 30B, 30C of the center brace 3Q are fastened,
via the fastening portions/36, .36, to the radiator support upper 22 on both sides of the hood
lock 20 (the re;:essed portion 32) in the vehicle width direction. That is, since the center
brace 30 is fastened directly to the rédiator »supp(ort »upper 22, attachment rigidity is
improved. | | | .

3 [0639] This accordihgly makes it p'ossibll.e to prevent such a problem that the
upper end side of the cen;[er brace 30 is bent before the EA material 50 of the absorber 18 |
is deformed due-to the input of a load from the vehicle front side, and the EA material 50
bf the abéorber 18 is not deformed. |

- [0040] As a result; it iis possible to surely deform the EA material 50 of the
absorber 18 at the time when the load is input (see a broken line ‘port.ion in FIG. 3). That
is, it is possible to surely demonstrate impact absorption performance of the absorber 18

(the EA material 50).

[0041]  Further, since the load is directly transmitted to the radiator support upper

22 from the center brace 30 via the fastening porﬁons 36, 36, it is possible to reduce the

load to be transmitted from the center brace 30 to the hood lock 20 via the mounting

member 46.  As a result, it is possible to prevent the hood lock 20 from being deformed

‘due to the input of the load.

[0042]' Accordingly, it is pbssible to prevent the following problem: that is, as
illustrated in FIG. 5B, for exﬁmple, when a vehicle 70 having the vehicle front structure 10
has a front end collision with another vehicle 72 ‘during high-speed running, the hood lock
20 1s defofmed due to a load input from the absorber 18 to the hood lock 20 via the center
brace 30, so that an impéct from the counterpart vehicle 72 cannot be absor‘bed by
deformation of an engine hood 74. That is, as illustrated iﬁ FIG. 5A, even when the
vehicle 70 has a front end collision with the vehicle 72 having a vehicle height lower than
the vehicle 70 it is possible to prevent the hood lock 20 from being deformed due to an

impact load 1nput from the absorber 18, thereby maklng it possible to surely deform’ the
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engine ‘hoodr 74 and to surely absorb an impact due to the collision.

[0043]  Accordingly, evén in a case where such a new load transfer passage
through the absorber 18, the center brace 30,' and the radiator ,sﬁppon upper 22 is
configured like the vehi<.:1e front structure 10 of the present embodiment, it is possible to
prevent the deformation of the hood lock 20 due to the input of the load. Asa result, it is
not_necessary to manufacture a new hood lock that is imprbved in strength in comparison
with the hood\ lock 20 of the related art. - That is,'in the vehicle front structure 10, it is
possible to improve the impacfabsbrption performance while preventing the deformation
of the hood lock"2>0 along with the load input, with the use of the hood lock 20 of the
related art. | ‘ /

' [0044]‘ Note that, in the present ¢mbodirhent, the absorbé_r 18 including the EA
material 50 is placed on the front side of the center brace 30 in the vehicle front-rear
direction. However, the present invention is not limited to this. That is, a member
having other purposés conespdndé to the "load receiving mefnber" of the present in\vention,
provided that the member has a function to transmit a loéd to the center brace 30 and the
radiator support upper 22. | | | |

[0045]  Further, in the present embodiment, the upper end of the center brace 30 is
fastened to the top faée 22A of the radiator suppori upper 22 on both sides of the hovod lock

20 in the vehicle width direction. However, the upper end of the c_énter'brace 30 may be

, fastened to the top face 22A of the radiator support upper 22 only on one side of the hood -

lock 20 in the vehicle width direction. Even in this case, it is possible to reduce a load to

~ be transmitted to the hood lock 20 and to prevent the deformation of the hood lock 20.

Further, since one part of the center brace 30 is fastened to the radiator support upper 22
and another part of the center brace 30 is fastened to the radiator suppoﬁ upper 22 via the -
hood lock 20, it is possiblé to prevent the center brace 30 from being deformed first at the
time when a load is input, thereby mé.king it possi‘t;le to survely.deform the EA material 50
of the absorber 18.

[0046] Note that; in the present émBo_dirnent, the absorber 18 is fastened to the

center brace 30 by fastening (the fastening pdrtion) and the center brace 30 is fastened to
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the radiator support upper 22 by fastening (the fastening portion), but this is net meant to
limit their conneetion methods to the fastening. ~Other connection methodsvare also
usable. ”
[0047] Further, in the present embodiment, the absorbei_ 18, which is the "load
receiving member" of the present invention, extends between the pillars 26, 28 of the

radiator support 16 in the vehicle width direction, but the present invention is not limited to

this. That is, the absorber 18 may be shorter than the one exempliﬁed herein provided

that the eibsorber 18 extends in the vehicle width direction and is provided at least in front
of the center brace 30." | -

[0048] Further, in the present embodiment, the absorbei'18 is fastened te the
center brace 30. However, the absorber 18 may abut with;t.he center brace 30, or the
absorber 18 may be placed on the Vehicle front side of the center .brace 30 at a slight
interval. Even in that case, the effect of the present invention can be obtained.

[0049] Furthermere, one center brace 30 is provided in the present ernbodiment,

- but a plurality of center braces 30 may be provided. Further, in the present embodiment,

the center brace 30 is placed in a center between the pillars 26, 28 in the vehicle width
direction, but may be placed on the rightrside or the left side in an offset manner.

Accordingly, the present invention also includes such a configuration that two center

“braces 30 are placed in respective positions offset toward right and left from the center in

~ the vehicle width direction.

- [0050] Furthermore, in the present embodiment, the EA material 50 is made of

resin, but may be made of metal such as iron or aluminum.
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CLAIMS: |

1. A vehicle front structure comprising: |
- aradiator support upper extending in a vehicle width di‘rection;

a radiator sﬁpport lower pr(jvided on a lower side relative to the radiator supbort
upper in a vehicle up aﬁd down direction, the radiator support lpwer» extending in thé
vehicle width direction; |

a center brace disposed on a front side éf the radiator support upper in a vehicle
front-rear direcﬁoh, the center brace disposed oh a front ’side of the radiator suppo.rl't‘ lower
in the vehicle front-rear direction, the ce'ntér_ brace cdnnecting the radiator support upper to
the radiator support lower in the vehicle ﬁp and down direétion; and |

a load receiving member placed on a vfront‘si‘de' of the center bface in the ve"hicle

‘front-rear direction, the load receiving member extending in the vehicle width direction.

2. The vehicle front structure accordihg to claim 1, fu\rth-er comprising:

a hood lock attached to the front side of the radiator support upper in the vehicle
front-rear direction, wherein: |

| the center brace is connected to the radiator support upper on at least one sidé'of the .

hood lock in the vehicle width direction.

3. The vehicle front structure according to claim 2, wherein:
the center brace is connected to the radiator support upper on both sides of the hood

lock in the vehicle width direction.

4. The vehicle front structure according to any one of clairﬁs 1 to 3, wherein:
 the load receiving member includes a vulnerable. portion, the vulnerable portion being
" deformed when a load is ‘input in the vulnerable portion from a front side of the load

.receiving member in the vehicle front-rear direction.
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