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Description

TECHNICAL FIELD

[0001] The present invention relates to a front-end
structure for a vehicle.
[0002] Priority is claimed on Japanese Patent Applica-
tion No. 2012-013085, filed January 25, 2012, and Jap-
anese Patent Application No. 2012-025027, filed Febru-
ary 8, 2012.

BACKGROUND ART

[0003] A front-end structure for a vehicle according to
the preamble of claim 1 is known from US 2010/289240
A1.
[0004] Among vehicles such as automobile vehicles,
there is one in which a subframe supporting a suspension
component in the vehicle front-end portion is provided,
and this subframe is configured with a subframe main
body and extension arms extending forward from the left
and right of the front end of the subframe. The strength
of a joint between the subframe main body and the ex-
tension arms is increased to thereby transmit frontal col-
lision load to the rear floor (refer to Patent Document 1).
[0005] Moreover, there is one in which the subframe
is formed with highly rigid aluminum alloy, and when a
frontal collision load is applied to a suspension arm sup-
ported on this subframe, a weakened portion in front of
the suspension arm rear end fastening portion at the rear
end of the subframe is broken to absorb collision energy
(refer to Patent Document 2).
[0006] Moreover, in the area of vehicles such as auto-
mobile vehicles, there is known a technique such that by
bending a lower member positioned at the rear of the
front cross member in the event of a frontal collision of
the vehicle, a suspension component such as a stabilizer
supported on the lower member is displaced downward
to thereby ensure a crash stroke of the vehicle front-end
portion (refer to Patent Document 3).
[0007] Furthermore, there is known a technique in
which a subframe supporting suspension members on
the lower portion of the vehicle front-end portion is pro-
vided, and a bolt that fixes the rear end portion of this
subframe is pulled out by an explosion of an explosive
triggered by a frontal collision, and the suspension mem-
bers supported on the subframe are displaced down-
ward, to thereby ensure a crash stroke for the vehicle
front-end portion (refer to Patent Document 4).

[Document of Related Art]

[Patent Documents]

[0008]

[Patent Document 1] Japanese Unexamined Patent
Application, First Publication No. 2009-61887

[Patent Document 2] Japanese Unexamined Patent
Application, First Publication No. 2006-347253
[Patent Document 3] Japanese Unexamined Patent
Application, First Publication No. 2010-247598
[Patent Document 4] Specification, U.S. Patent Ap-
plication, Publication No. 2010/0004826

SUMMARY OF INVENTION

[Problems to be Solved by the Invention]

[0009] In the technique of Patent Document 1, there is
a problem in that the sub frame does not perform energy
absorption, and hence the amount of energy absorption
is reduced. There is also a problem in that the rear end
portion of the subframe presses and consequently de-
forms the dashboard panel.
[0010] In the technique of Patent Document 2, there is
a problem in that the dashboard panel is pressed and
deformed as a result of the electric power steering device
and the like fixed to the subframe being pressed by the
engine and transmission and moving backward.
[0011] Consequently, an aspect of the present inven-
tion has an object of providing a front-end structure for a
vehicle capable of absorbing greater collision energy
while achieving weight reduction and improving rigidity.
[0012] Moreover, in the technique of Patent Document
3, the joint strength between the front cross member and
the floor panel is reduced since the lower member is de-
signed to deform in the event of a collision. For this rea-
son, it is necessary to reinforce the cross member and
the front side frame in order to ensure suspension sup-
porting rigidity. Consequently there is a problem in that
weight increase becomes inevitable.
[0013] The structure in the technique of Patent Docu-
ment 4 is such that the bolt is pulled out with use of an
explosive. Therefore, there is a problem in that collision
energy absorption at the bolt fastening portion cannot be
expected, and it is difficult to set the amount of subframe
deformation and the timing for detonating the explosive.
[0014] Consequently, an aspect of the present inven-
tion also has an object of providing a front-end structure
for a vehicle that is capable of absorbing greater collision
energy while suppressing weight increase, and that al-
lows easy setting of energy absorption timing in the event
of a collision.

[Means for Solving the Problem]

[0015] The present invention employs the following
measures in order to achieve the above objects.

(1) An aspect of the present invention is such that:
a subframe, which is provided across front side
frames arranged along a vehicle lengthwise direction
in left and right of a vehicle front-end portion and a
vehicle body floor front portion to support a suspen-
sion component and an in-vehicle component, is

1 2 



EP 2 767 457 B1

3

5

10

15

20

25

30

35

40

45

50

55

supported at least at a front end portion and at a rear
end portion; the subframe is provided with a sub-
frame main body that is formed from a light alloy
casting that supports the suspension component
and the in-vehicle component at a rear portion, and
a pair of left and right extension arms that are fixed
to the subframe main body and extend forward of
the subframe main body, and that are formed from
a light alloy or steel by press molding; and at a rear
portion of the extension arms and near the subframe
main body, there is provided a weakened starting
portion that serves as a point at which downward
bending starts midway along the lengthwise direc-
tion of the subframe with an input load in an event
of a vehicle frontal collision.

[0016]

(2) In the aspect of (1) above, the subframe main
body may, in the front end portion thereof, have an
intermediate fastening portion that is fixed to the front
side frames; the intermediate fastening portion and
the front side frames may be fastened with a fasten-
er; and in either one of an intermediate fastening
portion insertion hole of the fastener that is provided
in the front side frame, and an insertion hole of the
fastener that is provided in the intermediate fastening
portion, there may be provided a separation cutaway
of the fastener that breaks and allows the interme-
diate fastening portion to move downward when the
intermediate fastening portion receives a downward
load.

[0017]

(3) In either one of the aspect (1) and (2) above, in
an upper surface of the subframe main body, be-
tween the intermediate fastening portion of the sub-
frame main body and the rear end portion of the sub-
frame main body, there may be formed an insertion
recess portion into which a stabilizer serving as the
suspension component is to be inserted in the vehi-
cle widthwise direction; on an upper portion of the
subframe main body, there may be fixed a power
steering device; and a steering gear box of the power
steering device may be provided at a position that
blocks an opening portion of the insertion recess por-
tion.

[0018]

(4) In any one of the aspects (1) through (3) above,
the subframe main body may be formed in a trape-
zoidal shape; the pair of the left and right extension
arms may be arranged so as to increase the width
therebetween with approach to the front side; and
the rear end portion of the subframe main body may
be connected to a floor center frame that is attached

to the vehicle body floor.

[0019]

(5) In any one of the aspects (1) through (4) above,
the rear end portion of the extension arms may be
fixed to the subframe main body by three fasteners
that are inserted in the vertical direction and are ar-
ranged in a triangular shape.

[0020]

(6) In any one of the aspects (1) through (5) above,
the rear end portion of the extension arm may be
fixed so as to sandwich a front-end supporting por-
tion of a lower arm provided on the front end portion
of the subframe main body; and the extension arm
may extend forward along a bottom surface of the
subframe main body.

[0021]

(7) In any one of the aspects (1) through (6) above,
the tip end of each extension arm may be connected
respectively to a lower corner portion of a front bulk-
head arranged in a vehicle front-end portion.

[0022]

(8) In the aspect of (1) above, on the rear end portion,
there may be provided a fastening portion for the
front portion of the vehicle body floor, and a rear end
extension portion may extend backward within a
range between the fastening portion and the position
near the heels of a passenger in a driving posture.

[0023]

(9) In the aspect of (8) above, a floor tunnel portion
may be formed in a vehicle widthwise center portion
of the vehicle body floor, and there may be provided
a floor center frame that extends along the length-
wise direction on each side of this floor tunnel portion;
a front end extension portion may be provided on
the front end portion of each floor center frame; the
fastening portion of the subframe may be fixed to the
front end extension portion of the floor center frame;
and in front of the front end extension portion there
may be arranged an in-vehicle component to be sup-
ported on the subframe.

[0024]

(10) In the aspect of (9) above, the front end exten-
sion portion of the floor center frame may be provided
with a recess portion that receives the rear end ex-
tension portion of the subframe.

3 4 
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[0025]

(11) In either one of the aspects (9) and (10) above,
the front end portion of the subframe may be posi-
tioned higher than the weakened starting portion of
the subframe.

[0026]

(12) In any one of the aspects (8) through (11) above,
the rear end extension portion of the subframe may
be have strength and rigidity greater than or equal
to that of the portion of the subframe at the rear of
the weakened starting portion.

[0027]

(13) In any one of the aspects (8) through (12) above,
a periphery of the fastening portion of the subframe
may be reinforced.

[0028]

(14) In any one of the aspects (8) through (13) above,
the subframe may, in a portion at the rear of the weak-
ened starting portion, have an intermediate fastening
portion that fastens the front side frame; and in the
intermediate fastening portion there may be provid-
ed a separation starting portion that is separated
when a downward load is received.

[Advantage of the Invention]

[0029] According to the aspect of (1) above, when an
input load is applied to the front end portion of the sub-
frame in the event of a vehicle frontal collision, the sub-
frame bends downward at the weakened starting portion
of the extension arm, which is midway along the length-
wise direction, and therefore, the suspension component
and the in-vehicle component supported on the subframe
can be displaced downward. Accordingly, the suspen-
sion component and the in-vehicle component can be
retracted to the outside of the crash stroke range of the
front side frame, and a large vehicle body deformation
stroke can be ensured, to thereby sufficiently absorb col-
lision energy.
[0030] Moreover, since there is provided a subframe
main body that is formed from a light alloy casting, weight
reduction can be achieved while increasing supporting
rigidity of the suspension component, and improving
traveling stability.
[0031] Furthermore, since there are provided a pair of
left and right extension arms that are formed from a light
alloy or steel by means of press molding, bending defor-
mation of the extension arms in the event of a vehicle
frontal collision enables energy absorption at the time of
the vehicle frontal collision.
[0032] According to the aspect of (2) above, if the ex-

tension arm of the subframe is to be bent downward at
the weakened starting portion in the event of a vehicle
frontal collision, the intermediate fastening portion of the
subframe main body of the subframe receives a force on
the lower side, and the separation cutaway of either the
intermediate fastening portion insertion hole on the front
side frame side of the fastener that fastens the interme-
diate fastening portion of the subframe main body and
the front side frame, or the insertion hole of the interme-
diate fastening portion on the subframe main body side
breaks, separating the fastener and the front side frame
from each other, or the fastener and the intermediate
fastening portion from each other. As a result, the inter-
mediate fastening portion of the subframe main body is
separated from the front side frame, and thereby bending
deformation is allowed to occur at the weakened starting
portion of the extension arm of the subframe.
[0033] According to the aspect of (3) above, the power
steering device is attached to the upper portion of the
subframe main body so that the opening portion of the
insertion recess portion for the stabilizer, which is a sus-
pension component provided in the subframe main body,
is blocked by the steering gear box of the power steering
device. As a result, it is possible to prevent deformation
in the direction in which the insertion recess portion is
closed by the steering gear box, in a crack starting at the
insertion recess portion of the subframe main body,
which is likely to crack since it is molded from a highly
rigid but light metal casting.
[0034] According to the aspect of (4) above, it is pos-
sible to distribute an impact load at the time of a vehicle
frontal collision to the vehicle body floor via the extension
arm and the subframe main body and then through the
floor center frame.
[0035] According to the aspect of (5) above, even if the
impact load at the time of a vehicle frontal collision is
applied to the joint portion of the extension arm rear end
portion and the subframe main body, the extension arm,
which is rotation-restricted by the three fasteners with
respect to the subframe main body, will not rotate in the
horizontal direction, and it is possible to promote down-
ward bending deformation starting at the weakened start-
ing portion of the extension arm.
[0036] According to the aspect of (6) above, it is pos-
sible to have an impact load being applied in the event
of a vehicle frontal collision, applied to the lower arm rear
end supporting portion which is a strong portion. Further-
more, since the center of mass of the subframe main
body is positioned higher than the center of mass of the
extension arm, it is possible, in the event of a vehicle
frontal collision, to cause the moment of the subframe
main body that rotates the portion of the extension arm,
to act at the rear of the weakened starting portion, and it
is possible to reliably bend the extension arm downward.
Moreover, it is possible to ensure a sufficient engine ar-
rangement space above the extension arm of the sub-
frame.
[0037] According to the aspect of (7) above, it is pos-
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sible, by means of the subframe, to increase the rigidity
of the front bulkhead.
[0038] According to the aspect of (8) above, when an
input load is applied to the front end portion of the sub-
frame in the event of a vehicle frontal collision, the sub-
frame bends downward at the weakened starting portion,
and a load is applied in a manner such that the fastening
portion of the rear end portion of the subframe is pulled
out downward about the rear end of the subframe rear
end extension portion. As a result, if the fastening portion
of the subframe rear end portion is fixed with a bolt or
the like, the load is applied in a manner such that the bolt
destroys the front portion of the vehicle body floor and it
is pulled out downward at the right timing. Therefore, it
is possible to prevent upward deformation in the vehicle
body floor while absorbing collision energy.
[0039] Moreover, since the subframe displaces down-
ward the suspension component and the in-vehicle com-
ponent that are supported on the subframe as a result of
the subframe being bent downward at the weakened
starting portion, the suspension component and the in-
vehicle component can be retracted to the outside of the
crash stroke range of the front side frame. That is to say,
a large buckling stroke for the front side frame can be
ensured to thereby sufficiently absorb collision energy.
[0040] Accordingly, even if the vehicle body floor in the
vicinity of the feet of the passenger is pressed by the rear
end extension portion of the subframe and is then de-
formed upward, the deformation is limited to merely a
protrusion in the vicinity of the heel of the passenger.
Therefore, unlike those cases where the area in the vi-
cinity of the toes of the passenger is pressed, the vehicle
body floor deforms in a direction of the angle of the pas-
senger’s ankle increasing, and the level of injury to the
passenger can be minimized as a result.
[0041] According to the aspect of (9) above, it is pos-
sible to distribute the collision energy from the fastening
portion of the subframe to the floor center frame, which
has a high level of strength and rigidity. Moreover, since
the rear end of the subframe rear end extension portion
can be supported on the front end extension portion of
the floor center frame, which has a high level of strength
and rigidity, the length of the subframe on the rear side
of the weakened starting portion can be made long, and
the in-vehicle component supported on the subframe in
the vicinity of the dashboard panel can be greatly retract-
ed downward to ensure the crash stroke of the front side
frame. As a result, it is possible to prevent the front side
frame from being bent and the collision energy absorption
amount from being reduced.
[0042] According to the aspect of (10) above, the por-
tion of the front end extension portion of the floor center
frame to be deformed can be adjusted by setting the
length and the recess portion of the front end extension
portion of the floor center frame that receives the rear
end extension portion of the subframe, and the upper
protrusion position of the vehicle body floor in the vicinity
of passenger’s feet can be set to a position where the

level of influence on the passenger is low.
[0043] According to the aspect of (11) above, it is pos-
sible to make the weakened starting portion of the sub-
frame likely to bend downward.
[0044] According to the aspect of (12) above, it is pos-
sible to rotate the subframe about the rear end extension
portion rear end without deforming the rear end extension
portion of the subframe. As a result, a fastener such as
a bolt of the fastening portion of the subframe rear end
portion can be reliably pulled out, using the principle of
leverage.
[0045] According to the aspect of (13) above, the sup-
porting rigidity of the subframe can be improved, and in
those cases where the fastening portion of the subframe
is fixed with a bolt or the like, separation of the bolt can
be performed easily.
[0046] According to the aspect of (14) above, the sus-
pension component can be supported at the rear of the
weakened starting portion. Therefore, the vehicle front-
end portion can be shortened and downsized. Moreover,
the separation starting portion will not obstruct the oper-
ation of subframe rotation about the rear end of the rear
end extension portion.

BRIEF DESCRIPTION OF THE DRAWINGS

[0047]

FIG. 1 is a perspective view of a vehicle front-end
portion of a first embodiment according to the
present invention, seen from the lower side.
FIG. 2 is an enlarged perspective view of a relevant
portion of FIG 1.
FIG. 3 is a bottom view of the vehicle front-end por-
tion seen from the lower side.
FIG. 4 is a perspective view of the vehicle front-end
portion seen from the diagonally upper right side.
FIG. 5 is a perspective view of the left side of the
vehicle front-end portion seen from the lower side.
FIG. 6 is a perspective view of the vehicle front-end
portion seen from the diagonally lower left outer side.
FIG. 7 is a partially cutaway sectional view showing
a front end supporting portion of a lower arm.
FIG. 8 is a partially cutaway perspective view of an
attachment portion of an extension arm, seen from
the left front diagonally front side.
FIG. 9 is a partially cutaway perspective view of the
attachment portion of the extension arm, seen from
the left slightly diagonally front side.
FIG. 10 is a sectional view taken along line A-A of
FIG. 9.
FIG. 11 is a perspective view showing a state with
the lower arm attached, seen from the diagonally left
lower side.
FIG. 12 is a bottom view of a relevant portion showing
a state with the lower arm attached.
FIG. 13 is a perspective view of the vicinity of a rear
end extension portion, seen from the lower side.
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FIG. 14 is a perspective view of a fastening portion
seen from the vehicle cabin interior.
FIG. 15 is a sectional view taken along line B-B of
FIG. 14.
FIG. 16 is a sectional view taken along line C-C of
FIG. 13.
FIG. 17 is a sectional view of the vicinity of a sub-
frame main body.
FIG. 18 is a partially cutaway perspective view show-
ing an arrangement state of an electric power steer-
ing device.
FIG. 19 is a side explanatory view of the vehicle front-
end portion.
FIG. 20 is a side explanatory view showing a colli-
sional state.
FIG. 21 is a perspective view of a vehicle front-end
portion of a second embodiment according to the
present invention, seen from the lower side.
FIG. 22 is an enlarged perspective view of a relevant
portion of FIG. 21.
FIG. 23 is a bottom view of the vehicle front-end por-
tion seen from the lower side.
FIG. 24 is a perspective view of the vehicle front-end
portion seen from the diagonally upper right side.
FIG. 25 is a perspective view of the left side of the
vehicle front-end portion seen from the lower side.
FIG. 26 is a perspective view of the vehicle front-end
portion seen from the diagonally lower left outer side.
FIG. 27 is a perspective view of the vehicle front-end
portion seen from the diagonally front right lower
side.
FIG. 28 is a perspective view of an attachment por-
tion of an extension arm, seen from the left front di-
agonally front side.
FIG. 29 is a perspective view of the attachment por-
tion of the extension arm, seen from the left slightly
diagonally front side.
FIG. 30 is a sectional view taken along line A-A of
FIG 29.
FIG. 31 is a perspective view showing a state with
the lower arm attached, seen from the diagonally left
lower side.
FIG. 32 is a bottom view of a relevant portion showing
a state with the lower arm attached.
FIG. 33 is a perspective view of the vicinity of a rear
end extension portion, seen from the lower side.
FIG. 34 is a partially cutaway perspective view of a
fastening portion seen from the vehicle cabin interior.
FIG. 35 is a sectional view taken along line B-B of
FIG. 34.
FIG. 36 is a sectional view taken along line C-C of
FIG. 33.
FIG. 37 is a side sectional view of a rear attachment
portion of a subframe main body.
FIG. 38 is a side explanatory view showing a colli-
sional state.

DESCRIPTION OF THE EMBODIMENTS

[0048] Hereunder, a first embodiment of the present
invention is described, based on the figures.
[0049] FIG. 1 is a perspective view of a vehicle front-
end portion, seen from the lower side. As shown for the
vehicle front-end portion in FIG. 1, to a front end portion
of a front floor panel 1, there is connected a rear end
portion of a dashboard panel 2. The dashboard panel 2
is such that the rear end portion thereof is formed flat as
with the front floor panel 1, and the front side thereof rises
with approach to the diagonally front side so as to sep-
arate the vehicle cabin from the engine room. The flat
portion of the dashboard panel 2 and also the portion that
starts to rise on the front side, are configured together
as the front floor panel 1.
[0050] In the front floor panel 1, at the vehicle widthwise
center portion, there is formed a floor tunnel portion 3
that expands along the lengthwise direction to the vehicle
cabin inner side. This floor tunnel portion 3 extends to-
ward the rear end portion of the dashboard panel 2, and
is connected to a cutaway portion of the rear end portion
of the dashboard panel 2. The floor tunnel portion 3 (and
also similarly the dashboard panel 2) is such that it is not
formed descending from the apex portion directly to the
height of the front floor panel 1, but there is formed a
slightly lower portion that is one step lower than the peak
portion, and it then continues to the flat portion of the
front floor panel 1 (refer to FIG. 16). Side seals 4 are
attached to both sides of the front floor panel 1, and be-
tween each side seal 4 and the floor tunnel portion 3,
along the vehicle lengthwise direction, there are provided
sectionally hat-shaped floor frames 5 (shown with
dashed lines) that are respectively joined to the upper
surface of the flat portion of the front panel 1 and that
form a sectionally closed structure portion.
[0051] A front side frame rear end 6 is joined to the
lower surface of the dashboard panel 2 so as to overlap
with the front end portion of the floor frame 5 from the
lower side. At a position slightly higher than the flat portion
of the front floor panel 1, as a framework structure of the
engine room, front side frames 7 are joined to the front
end portion of this front side frame rear end 6 along the
vehicle lengthwise direction on the left and right sides of
the vehicle front-end portion.
[0052] On the front end portion of the pair of left and
right front side frames 7, a rectangular frame-shaped
front bulkhead 8 is attached to side stays 8s (refer to FIG.
4) that extend vertically. Between the front side frame
rear end 6 and the front end portion of the side seal 4,
there is connected an outrigger 9, and a wheelhouse 10
is connected to the front end portion of the dashboard
panel 2 positioned on the front side of the outrigger 9.
[0053] On the upper side of the wheelhouse 10 there
is joined a wheelhouse upper member 11; on the front
end portion of the wheelhouse upper member 11 there
is joined the front end portion of a wheelhouse lower ex-
tension 12; and the rear end portion of the wheelhouse
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lower extension 12 is joined to the side portion of the front
side frame 7.
[0054] On the lower surface of the front floor panel 1
there are attached sectionally hat-shaped floor center
frames 13 that extend along the vehicle lengthwise di-
rection on both sides of the floor tunnel portion 3 and that
form a sectionally closed structure portion on the lower
surface of the front floor panel 1.
[0055] FIG. 2 is an enlarged perspective view of the
relevant portion of FIG. 1, showing an enlarged view of
the left front side of the front floor panel 1 seen from the
lower side. In FIG. 2, the front side frame rear end 6 is a
sectionally hat-shaped member; it forms a sectionally
closed structure on the lower side of the joint portion be-
tween the front floor panel 1 and the dashboard panel 2;
the rear end portion is joined to the front end portion of
the floor frame 5 (shown with dashed line) at a position
that overlaps from the lower side; and the front end por-
tion is connected to the rear end portion of the front side
frame 7.
[0056] Therefore, by means of this front side frame rear
end 6, the front side frame 7 of a sectionally closed struc-
ture and the floor frame 5 (shown with dashed line) that
forms a sectionally closed structure portion on the front
floor panel 1, are connected by the sectionally closed
structure portion.
[0057] The front end portion of the floor frame 5 and
the rear end portion of the front side frame rear end 6
have portions that overlap with each other while having
the front floor panel 1 therebetween, and in the portion
where they overlap with another portion, they are formed
so that the sectional area thereof becomes smaller with
approach to the tip end portion, to be joined to the front
side and back side of the front floor panel 1.
[0058] The outrigger 9 overlaps on the vehicle width-
wise outer side of the front side frame rear end 6 from
the lower side (upper side in FIG. 2), across the bottom
wall portion of each front side frame rear end 6 and each
side seal 4. The outrigger 9 is joined to the lower surface
of each side seal 4 so as to straddle the border portion
between the front floor panel 1 and the dashboard panel
2, in the vehicle widthwise outer side portion.
[0059] An L-shaped front end extension portion 14 is
joined to the front end portion of each floor center frame
13 from the lower side (upper side in FIG. 2), across the
front floor panel 1 and the dashboard panel 2. This front
end extension portion 14 comprises a rear portion 14r
that is formed in a sectionally hat-shape to overlap on
the floor center frame 13 and form a sectionally closed
structure portion, and a front joint portion 14f that contin-
ues to this rear portion 14r while bending outward and
that similarly forms a sectionally closed structure portion.
The front joint portion 14f extends outward in the vehicle
widthwise direction from the front end of the rear portion
14r, and the widthwise outer side portion of the periphery
flange portion is joined to the inner wall of the front side
frame rear end 6. By means of this front end extension
portion 14 having the front joint portion 14f, the floor cent-

er frame 13 and the front side frame 7 are connected by
the sectionally closed structure portion.
[0060] The front joint portion 14f is provided with a sub-
frame rear end attachment seat 15 facing downward to-
ward the front end side. In the subframe rear end attach-
ment seat 15, there is formed a bolt hole 16. This sub-
frame rear end attachment seat 15 is provided at a po-
sition lower than the height of the floor center frame 13
in FIG. 2. In the rear of the subframe rear end attachment
seat 15, there is formed a recess portion 17 that prevents
interference of a rear terminal of the subframe main body
23 and the subframe 22.
[0061] Here, a subframe intermediate joint hole 18 is
formed in the rear end portion of the front side frame 7,
and a rear end supporting bracket outer attachment hole
19 of the lower arm is formed at the front end portion of
the front side frame rear end 6. In the dashboard panel
2, on the front side of the front end extension portion 14,
there is formed a steering shaft insertion hole 20.
[0062] FIG. 3 through FIG. 5 each shows a state with
the subframe attached. FIG. 3 is a bottom view of the
vehicle front-end portion seen from the lower side, FIG.
4 is a perspective view of the vehicle front-end portion
seen from the diagonally right upper side, and FIG. 5 is
a perspective view of the vehicle front-end portion left
side seen from the lower side.
[0063] As shown in FIG. 3 through FIG. 5, across the
front side frames 7 and the front portion of the front floor
panel 1, the subframe 22 that supports; a lower arm, sus-
pension components including the tire, and an electric
power steering device EPS (described later), is support-
ed at the front end portion, the rear end portion, and the
lengthwise center portion. Specifically, the subframe 22
is fixed across both lower end corner portions of the front
bulkhead 8 attached to the front side frames 7 and the
front end extension portion 14 of the front end of the floor
center frame 13 attached to the front floor panel 1.
[0064] The subframe 22 includes a subframe main
body 23 cast from an aluminum alloy, and a pair of left
and right extension arms 24 that broaden and extend
forward from the front end both side portions of the sub-
frame main body 23 and that are formed from a light alloy
or steel by means of press molding. The electric power
steering device EPS is fixed with bolts B at positions in
front of the front end extension portion 14, which are three
locations in the vehicle widthwise direction on the sub-
frame 22, that is, the upper surface of the subframe main
body 23, as shown in FIG. 4. These three locations are
two front side locations on the vehicle widthwise both
sides, and one rear side location at the vehicle widthwise
center portion. In FIG. 4, a steering gear box G is provided
on the left side of the electric power steering device EPS,
and the steering gear box G is arranged in the vicinity of
and on the lower side of the steering shaft insertion hole
20.
[0065] The subframe main body 23 is a substantially
trapezoidal member having, when seen on the plan view,
a rear edge that bends forward, left and right side edges
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that open outward toward the front side and that extend
linearly, and a front edge that linearly extends in the ve-
hicle widthwise direction. The subframe main body 23 is
such that the upper surface thereof is flat; a plurality of
intersecting vertical ribs (refer to FIG. 11 and FIG. 12)
for increasing rigidity are provided on the lower surface;
and on both end portions of the subframe main body 23
there is provided an upper attachment arm portion 25
that extends upward.
[0066] FIG. 6 is a perspective view of the vehicle front-
end portion seen from the diagonally lower left outer side,
FIG. 7 is a partially cutaway sectional view showing the
front end supporting portion of the lower arm, FIG. 8 is a
partially cutaway perspective view of the attachment por-
tion of the extension arm seen from the left front diago-
nally front side, and FIG. 9 is a partially cutaway perspec-
tive view of the attachment portion of the extension arm
seen from the left slightly diagonally front side. As shown
in FIG. 6 through FIG. 9, the extension arms 24 include
an extension arm main body 24a, a rear end attachment
portion 27 provided on the rear end portion of the exten-
sion arm main body 24a, and a front end attachment por-
tion 29 provided on the front end portion of the extension
arm main body 24a.
[0067] The rear end attachment portion 27 comprises
an attachment plate 271 that supports the front comer
portion of the subframe main body 23 from the lower side,
an upper attachment piece 27u on the upper side, and a
front wall 27f that connects these members.
[0068] The attachment plate 271 is fastened and fixed
with three fastening bolts 26 that are inserted into screw
holes (boss shape thereof being integrally formed) of the
subframe main body 23 so as to form a triangular shape
from the lower side to the upper side, and the upper at-
tachment piece 27u is fastened and fixed with a nut 26’
on a single fastening bolt 26 inserted therethrough from
the lower side. By means of this rear end attachment
portion 27, the extension arms 24 sandwich from the up-
per and lower sides the front end supporting portion 21
of the lower arm 38 (refer to FIG. 11), which is provided
on the front end portion of the subframe main body 23
and which is described later, while pressing the front
thereof, and they are fixed in a state of extending forward
along the bottom surface of the subframe main body 23.
[0069] Here, the attachment plate 271 has an area
larger than that of the upper attachment piece 27u and
extends backward, and the upper attachment piece 27u
is formed on the upper inner side of the rear end attach-
ment portion 27. The upper portion of the rear end at-
tachment portion 27 extends outward from the upper at-
tachment piece 27u, and the height thereof then gradu-
ally reduces (refer to FIG. 8), eventually descending
downward. To the area near the outer side on the front
wall 27f of the rear end attachment portion 27, there is
connected the rear end portion of the extension arm 24a
by means of MIG welding.
[0070] The front end attachment portion 29 of the ex-
tension arms 24 is arranged at a position higher than the

rear end attachment portion 27 (ground height) (refer to
FIG. 19), and it is fastened and fixed with a fixation bolt
28 to the front end portion of the extension arm main
body 24a at the lower comer portion of the front bulkhead
8, that is, to the joint portion of a side stay 8s and a lower
cross 81. Specifically, as shown in FIG. 8, the front end
attachment portion 29 is fastened and fixed from the low-
er side with the fixation bolt 28 and a nut 31 via a collar
30. The tip end lower piece of the front end attachment
portion 29 is fastened to the lower surface of the lower
cross 81 of the front bulkhead 8.
[0071] The extension arm main body 24a is formed in
a sectionally closed structure in which a sectionally open-
shaped lower member 24al that is open on the upper
side thereof is inserted from the lower side into a sec-
tionally open-shaped upper member 24au that is open
on the lower side thereof (refer to FIG. 10).
[0072] In the rear end portion of the extension arm main
body 24a, on the slightly front side of the rear end attach-
ment portion 27 that is attached to the front wall 27f, there
is formed a recessed portion 32. This recessed portion
32 is a portion that appears constricted on the side view,
and it usually does not bend in any way. However, it is a
starting point of downward bending midway along the
lengthwise direction of the subframe 22 with a predeter-
mined input load in the event of a vehicle frontal collision.
This recessed portion 32 forms a weakened starting por-
tion at which the extension arm main body 24a, that is,
the extension arm 24, starts to bend.
[0073] Here, the recessed portion 32 is formed at a
position lower than the front end attachment portion 29
of the extension arm 24. Moreover, the subframe 22 is
provided with the upper attachment arm portion 25 in the
rear portion of the recessed portion 32. Both the upper
member 24au and the lower member 24al are tapered
to form the recessed portion 32. The recessed portion
32 may be provided just in the upper member 24au.
[0074] As shown in FIG. 11, a connecting bracket 33
(part of the front side frame 7) is fixed to the upper end
portion of the upper attachment arm portion 25 of the
subframe main body 23 with two fixation bolts 34 from a
side thereof to the outer side. This connecting bracket
33 is fastened and fixed with a fastening bolt 35 that is
inserted upward into the subframe intermediate joint hole
18 (refer to FIG. 2) of the rear end portion of the front
side frame 7. Here, in bolt insertion holes 36 of the con-
necting bracket 33, into which the fixation bolts 34 are
inserted, there is provided a separation cutaway 37,
which is a partial cutaway of the lower side thereof
[0075] As a result, in the case where the extension
arms 24 bend downward from the recessed portion 32
serving as a bending starting point, if a downward load
is applied to the fixation bolts 34, the fixation bolts 34 are
pulled out downward from the separation cutaway 37 and
are separated from the connecting bracket 33 while leav-
ing the connecting bracket 33 with the front side frame
7, to allow the upper attachment arm portion 25, that is,
the subframe main body 23, to displace downward.
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Therefore, the size of the separation cutaway 37 is de-
termined to correspond to the load that is applied when
the subframe main body 23 is bent.
[0076] In FIG. 11, FIG. 12, and FIG. 13, reference sym-
bol 38 denotes a lower arm, which is a suspension com-
ponent. The lower arm 38 has its rear end portion sup-
ported on the front side frame 7 and the subframe main
body 23 via a supporting bracket 39 while being able to
swing substantially about the lengthwise axis, and its
front end portion is supported via a supporting portion 21
provided on the front end portion of the subframe main
body 23 while being able to swing substantially about the
lengthwise axis.
[0077] Specifically, the supporting bracket 39 is con-
figured so as to surround a bearing member (not shown
in the figure) in a U shape, and a supporting bolt 40 in-
serted into an insertion hole 42 of the outer side end
portion from the lower side, is fastened and fixed in a rear
end supporting bracket outer attachment hole 19 (refer
to FIG. 2), while the inner side end is fastened and fixed
to an attachment portion of the subframe main body 23
with a fixation bolt 41.
[0078] Here, in the outer insertion hole 42 of the sup-
porting bracket 39, there is provided a separation cuta-
way 43 that functions as a separation starting portion,
the outer side of which is partially cut away.
[0079] As a result, in the case where the extension
arms 24 bend downward from the recessed portion 32
serving as a bending starting point, the supporting brack-
et 39 is separated while leaving the supporting bolt 40,
to allow the lower arm 38 to displace downward. There-
fore, the size of the separation cutaway 43 is determined
to correspond to the load that is applied when the sub-
frame 22 is bent.
[0080] As shown in FIG. 13, on both sides of the rear
portion of the subframe main body 23, there is provided
a fastening portion 44 for the subframe rear end attach-
ment seat 15 of the front end extension portion 14 of the
floor center frame 13, which is connected to the front
portion of the front floor panel 1, that is, the front floor
panel 1. This fastening portion 44 is a cylindrical portion,
and a fastening bolt 45 is inserted from the lower side
into this fastening portion 44 to be fastened and fixed in
a bolt hole 16 (refer to FIG. 2 and FIG. 15) provided in
the subframe rear end attachment seat 15.
[0081] FIG. 14 is a partially cutaway perspective view
of the fastening portion 44 seen from the vehicle cabin
interior. FIG. 15 is a sectional view taken along line B-B
of FIG. 14 (excluding the fastening bolt 45). As shown in
FIG. 14 and FIG. 15, the fastening bolt 45 inserted into
the fastening portion 44 is fastened to a weld nut 46 which
is welded to the back side of the subframe rear end at-
tachment seat 15. In the periphery of this weld nut 46
there is welded and fixed in an overlapping manner, a
reinforcing plate 47 that surrounds the weld nut 46 with
a diameter greater than the outer dimension of this weld
nut 46.
[0082] FIG. 16 is a sectional view taken along line C-

C of FIG. 13. As shown in FIG. 16, the dashboard panel
2 is such that on both sides of the front tunnel portion 3,
there is formed a protrusion portion 50 that is slightly
lower than the peak portion but one step higher than the
flat portion 51. The front end extension portion 14 of the
floor center frame 13 is joined to the back side of this
protrusion portion 50. The front end extension portion 14
and the rear terminal (not shown in the figure) do not
project to the lower side of the flat portion 51 of the dash-
board panel 2.
[0083] FIG. 17 is a sectional view of the vicinity of the
subframe main body, FIG. 18 is a perspective view show-
ing an arrangement state of the electric power steering
device, and FIG. 19 is a side explanatory view of the
vehicle front-end portion.
[0084] As shown in FIG. 17 through FIG. 19, between
the upper attachment arm portion 25 of the subframe
main body 23 and the fastening portion 44, there is
formed an insertion recess portion 53 for inserting therein
a stabilizer 52, which is a suspension component, in the
vehicle widthwise direction. This insertion recess portion
53 is formed in a manner such that the lower portion is
formed in a sectionally arc shape and the front and rear
walls separate from each other with approach to the up-
per side. Above the insertion recess portion 53, at a po-
sition that blocks the opening portion 54 of the insertion
recess portion 53, there is provided a steering gear box
G of the electric power steering device EPS attached to
the upper surface of the subframe main body 23.
[0085] That is to say, as described in FIG. 4, the electric
power steering device EPS is such that front attachment
arms 61 are provided respectively on the left and right
front portions; these front attachment arms 61 are fixed
to attachment seats 55 on the front side of the insertion
recess portion 53 with two bolts B; a rear attachment arm
62 is provided on the rear portion in the vehicle widthwise
center; and this rear attachment arm 62 is fixed to the
attachment seat 55 on the rear side of the insertion recess
portion 53 with a single bolt B. The attachment seats 55
of the subframe main body 23 that receive the front at-
tachment arm 61 and the rear attachment arm 62, which
are fixed with the respective bolts B, are provided in front
and rear of the insertion recess portion 53 so as to strad-
dle it.
[0086] The steering gear box G is a member with heavy
weight provided with a torque sensor and a motor, in
which immediately above the opening portion 54 there
is provided a rack gear 56 that extends left and right, and
on the tip end of the rack gear 56 there is attached a tie
rod 58 which is protected by a boot 57, as shown in FIG.
19. This tie rod 58 links to a knuckle arm (not shown in
the figure).
[0087] The stabilizer 52 attached across the left and
right lower arms 38 is inserted into the lower portion of
the insertion recess portion 53 of the subframe main body
23, and both of the end portions of the stabilizer 52 are
rotatably supported on a stabilizer supporting seat 59 of
the subframe main body 23 via a bracket 60.
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[0088] According to the above embodiment, when an
impact load is applied in the event of a vehicle frontal
collision, this frontal collision load is distributed to the
floor center frames 13 which have a high level of strength
and rigidity, from the pair of extension arms 24 that are
arranged so as to broaden with approach to the front
side, via the subframe main body 23.
[0089] Here, as shown in FIG. 20, when a frontal col-
lision load (arrow F) above a certain level is applied and
a backward load is applied to the lower portion of the
front bulkhead 8, the extension arms 24 of the subframe
22 bend downward (arrow U) starting from the recessed
portion 32. Therefore, the lower arm 38, which is a sus-
pension component supported on the subframe 22, and
an electric power steering device EPS, which is an in-
vehicle component, can be displaced downward (arrow
D).
[0090] Accordingly, the lower arm 38 and the electric
power steering device EPS can be retracted to the out-
side of the crash stroke range of the front side frames 7,
and a large vehicle body deformation stroke can be en-
sured, to thereby sufficiently absorb collision energy. As
a result, the steering gear box G of the electric power
steering device EPS will not move backward to cause
deformation of the dashboard panel 2.
[0091] Moreover, since the subframe 22 is provided
with a subframe main body 23 that is formed from a light
alloy casting, weight reduction can be achieved while in-
creasing supporting rigidity of the suspension compo-
nents such as the lower arm 38, and improving traveling
stability.
[0092] Furthermore, since the subframe 22 is provided
with a pair of left and right extension arms 24, which are
formed from a light alloy or steel by means of press mold-
ing, bending deformation of the extension arms 24 in the
event of a vehicle frontal collision enables energy ab-
sorption at the time of the vehicle frontal collision.
[0093] Here, if the extension arms 24 of the subframe
22 are to be bent downward from the recessed portion
32 in the event of a vehicle frontal collision, the upper
attachment arm portions 25 of the subframe main body
23 of the subframe 22 receive a downward force, and
the separation cutaway 37 of the bolt insertion hole 36
of the connecting bracket 33 that fastens the upper at-
tachment arm portions 25 of the subframe main body 23
and the front side frames 7 breaks (refer to FIG. 11),
separating each connecting bracket 33 from the upper
attachment arm portions 25. As a result, the upper at-
tachment arm portion 25 of the subframe main body 23
is separated from the front side frames 7, and thereby
bending deformation is allowed to occur, starting from
the recessed portion 32 of the extension arm 24 of the
subframe 22.
[0094] In the case where the upper attachment arm
portion 25 is displaced downward due to the separation
cutaway 37, since a separation cutaway 43 is provided
also in the insertion hole 42 of the supporting bolt 40 for
the supporting bracket 39 of the lower arm 38 (refer to

FIG. 11), the supporting bracket 39 of the lower arm 38
can be displaced downward similar to the subframe main
body 23, and it will not obstruct the movement of the
subframe main body 23.
[0095] Moreover, the power steering device EPS is at-
tached to the upper portion of the subframe main body
23 so that the opening portion 54 of the insertion recess
portion 53 for the stabilizer 52, which is a suspension
component provided in the subframe main body 23, is
blocked by the steering gear box G of the power steering
device EPS. As a result, it is possible to prevent defor-
mation in the direction in which the insertion recess por-
tion 53 is closed by the steering gear box G, in a crack
starting at the insertion recess portion 53 of the subframe
main body 23, which is likely to crack since it is molded
from a highly rigid but light metal casting. That is to say,
although there is a concern such that the insertion recess
portion 53 provided for inserting therein the stabilizer 52,
which is a suspension component, in the vehicle width-
wise direction may be deformed as a result of stress from
the front side concentrating thereon, the opening portion
54 of the insertion recess portion 53 can be blocked by
the steering gear box G blocking this. Therefore, stress
concentration and crack occurrence are prevented by
forming a sectionally closed structure.
[0096] Since the extension arms 24 are fixed so as to
sandwich the subframe main body 23 from the upper and
lower side and press the front side with the rear end at-
tachment portion 27, and the attachment plate 271 is
fastened with the fastening bolts 26 at three points that
form a triangular shape, even if the extension arms 24
of the subframe 22 are arranged in a manner of broad-
ening with approach to the front side, the extension arms
24 will not rotate horizontally (outward) with respect to
the subframe main body 23, and the extension arms 24
can reliably bend downward at the recessed portion 32
when an impact load is applied from the front side.
[0097] By means of the rear end attachment portion
27, the extension arms 24 sandwich from the upper and
lower sides the front end supporting portion 21 of the
lower arm 38, which is provided on the front end portion
of the subframe main body 23, while pressing the front
thereof. Therefore, it is advantageous in that the support-
ing portion 21 at the rear end of the lower arm 38, which
is a strong portion, can support an impact load that is
applied in the event of a vehicle frontal collision.
[0098] Moreover, since the extension arm 24 is fixed
in a state of extending forward along the bottom surface
of the subframe main body 23, the center of mass of the
subframe main body 23 is positioned higher than the
center of mass of the extension arms 24 so that the sub-
frame main body 23 can cause the moment that rotates
upward the portion of the extension arms 24 to act at the
rear of the recessed portion 32. Furthermore, the front
end attachment portion 29 of the extension arms 24 is
arranged higher than the rear end attachment portion 27.
As a result, the extension arms 24 can be reliably bent
downward.
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[0099] Moreover, it is possible to ensure a sufficient
engine arrangement space above the extension arms 24
of the subframe 22.
[0100] Since the tip end of the extension arm 24 is con-
nected to both end corners of the lower portion of the
front bulkhead 8, it is possible, by means of the subframe
22, to increase the rigidity of the front bulkhead 8.
[0101] There has been described the case where a
separation cutaway 37 of the fixation bolt 34 is provided
in the bolt insertion hole 36 on the connecting bracket 33
side while leaving the connecting bracket 33 on the upper
side. However, a separation cutaway may be provided
in the bolt insertion hole of the fixation bolt 34 of the upper
attachment arm portion 25, and this separation cutaway
of the upper attachment arm portion 25 may be broken,
as long as the upper attachment arm portion 25 can move
downward. Moreover, a rivet may be used instead of a
fastening bolt 26.
[0102] Next, a second embodiment of the present in-
vention is described, based on the figures. In the following
description, descriptions of similar constituents may be
simplified or omitted. Moreover, in the second embodi-
ment, constituents and descriptions thereof are similar
to those in the first embodiment unless specific descrip-
tion is provided.
[0103] FIG. 21 is a perspective view of a vehicle front-
end portion, seen from the lower side. As shown for the
vehicle front-end portion in FIG. 21, to a front end portion
of a front floor panel 101, there is connected a rear end
portion of a dashboard panel 102. The dashboard panel
102 is such that the rear end portion thereof is formed
flat as with the front floor panel 101, and the front side
thereof rises with approach to the diagonally front side
so as to separate the vehicle cabin from the engine room.
The flat portion of the dashboard panel 102 and also the
portion that starts to rise on the front side, are configured
together as the front floor panel 101.
[0104] In the front floor panel 101, at the vehicle width-
wise center portion, there is formed a floor tunnel portion
103 that expands along the lengthwise direction to the
vehicle cabin inner side. This floor tunnel portion 103
extends toward the rear end portion of the dashboard
panel 102, and is connected to a cutaway portion of the
rear end portion of the dashboard panel 102.
[0105] The floor tunnel portion 103 (and also similarly
the dashboard panel 102) is such that it is not formed
descending from the apex portion directly to the height
of the front floor panel 101, but there is formed a slightly
lower portion that is one step lower than the peak portion,
and it then continues to the flat portion of the front floor
panel 101 (refer to FIG. 36). Side seals 104 are attached
to both sides of the front floor panel 101, and between
the side seals 104 and the floor tunnel portion 103, along
the vehicle lengthwise direction, there are provided sec-
tionally hat-shaped floor frames 105 (shown with dashed
lines) that are respectively joined to the upper surface of
the flat portion of the front panel 101 and that form a
sectionally closed structure portion.

[0106] A front side frame rear end 106 is joined to the
lower surface of the dashboard panel 102 so as to overlap
with the front end portion of the floor frame 105 from the
lower side. At a position slightly higher than the flat portion
of the front floor panel 101, as a framework structure of
the engine room, front side frames 107 are joined to the
front end portion of this front side frame rear end 106
along the vehicle lengthwise direction on the left and right
sides of the vehicle front-end portion.
[0107] On the front end portion of the pair of left and
right front side frames 107, a rectangular frame-shaped
front bulkhead 108 is attached to side stays 108s (refer
to FIG. 24) that extend vertically. Between the front side
frame rear end 106 and the front end portion of the side
seal 104, there is connected an outrigger 109, and a
wheelhouse 110 is connected to the front end portion of
the dashboard panel 102 positioned on the front side of
the outrigger 109.
[0108] On the upper side of the wheelhouse 110, there
is joined a wheelhouse upper member 111; on the front
end portion of the wheelhouse upper member 111, there
is joined the front end portion of a wheelhouse lower ex-
tension 112; and the rear end portion of the wheelhouse
lower extension 112 is joined to the side portion of the
front side frame 107.
[0109] On the lower surface of the front floor panel 101
there are attached sectionally hat-shaped floor center
frames 113 that extend along the vehicle lengthwise di-
rection on both sides of the floor tunnel portion 103 and
that form a sectionally closed structure portion on the
lower surface of the front floor panel 101.
[0110] FIG. 22 is an enlarged perspective view of the
relevant portion of FIG. 21, showing an enlarged view of
the left front side of the front floor panel 101 seen from
the lower side. In FIG. 22, the front side frame rear end
106 is a sectionally hat-shaped member; it forms a sec-
tionally closed structure on the lower side of the joint por-
tion between the front floor panel 101 and the dashboard
panel 102; the rear end portion is joined to the front end
portion of the floor frame 105 (shown with dashed line)
at a position that overlaps from the lower side; and the
front end portion is connected to the rear end portion of
the front side frame 107.
[0111] Therefore, by means of this front side frame rear
end 106, the front side frame 107 of a sectionally closed
structure and the floor frame 105 (shown with dashed
line) that forms a sectionally closed structure portion on
the front floor panel 101, are connected buy the section-
ally closed structure portion.
[0112] The front end portion of the floor frame 105 and
the rear end portion of the front side frame rear end 106
have portions that overlap with each other while having
the front floor panel 101 therebetween, and in the portion
where they overlap with another portion, they are formed
so that the sectional area thereof becomes smaller with
approach to the tip end portion, to be joined to the front
side and back side of the front floor panel 101.
[0113] The outrigger 109 overlaps on the vehicle width-
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wise outer side of the front side frame rear end 106 from
the lower side (upper side in FIG. 22), across the bottom
wall portion of each front side frame rear end 106 and
each side seal 104. The outrigger 109 is joined to the
lower surface of each side seal 104 so as to straddle the
border portion between the front floor panel 101 and the
dashboard panel 102, in the vehicle widthwise outer side
portion.
[0114] An L-shaped front end extension portion 114 is
joined to the front end portion of each floor center frame
113 from the lower side (upper side in FIG. 102), across
the front floor panel 101 and the dashboard panel 22.
This front end extension portion 114 comprises a rear
portion 114r that is formed in a sectionally hat-shape to
overlap on the floor center frame 113 and form a section-
ally closed structure portion, and a front joint portion 114f
that continues to this rear portion 114r while bending out-
ward and that similarly forms a sectionally closed struc-
ture portion. The front joint portion 114f extends outward
in the vehicle widthwise direction from the front end of
the rear portion 114r, and the widthwise outer side portion
of the periphery flange portion is joined to the inner wall
of the front side frame rear end 106. By means of this
front end extension portion 114 having the front joint por-
tion 114f, the floor center frame 113 and the front side
frame 107 are connected by the sectionally closed struc-
ture portion.
[0115] The front joint portion 114f is provided with a
subframe rear end attachment seat 115 facing downward
toward the front end side. This subframe rear end attach-
ment seat 115 is provided at a position lower than the
height of the floor center frame 113 in FIG. 22 (ground
height is higher), and a recess portion 117 that protrudes
less than the rear side of the front joint portion 114f is
formed on the front side of the front joint portion 114f so
as to be adjacent to the rear portion of this subframe rear
end attachment seat 115. In the subframe rear end at-
tachment seat 115, there is formed a bolt hole 116, and
the recess portion 117 receives a rear end extension por-
tion 149 of a subframe main body 123 of a subframe 122
described later (refer to FIG. 33).
[0116] Here, a subframe intermediate joint hole 118 is
formed in the rear end portion of the front side frame 107,
and a rear end supporting bracket outer attachment hole
119 of the lower arm is formed at the front end portion of
the front side frame rear end 106. In the dashboard panel
102, on the front side of the front end extension portion
114, there is formed a steering shaft insertion hole 120.
[0117] FIG. 23 through FIG. 25 each shows a state
with the subframe attached. FIG. 23 is a bottom view of
the vehicle front-end portion seen from the lower side,
FIG. 24 is a perspective view of the vehicle front-end
portion seen from the diagonally right upper side, and
FIG. 25 is a perspective view of the vehicle front-end
portion left side seen from the lower side.
[0118] As shown in FIG. 23 through FIG. 25, across
the front side frames 107 and the front portion of the front
floor panel 101, the subframe 122 that supports; a lower

arm, suspension components including the tire, and an
electric power steering device EPS (described later), is
supported at the front end portion, the rear end portion,
and the lengthwise center portion. Specifically, the sub-
frame 122 is fixed across both lower end comer portions
of the front bulkhead 108 attached to the front side frames
107 and the front end extension portion 114 of the front
end of the floor center frame 113 attached to the front
floor panel 101.
[0119] The subframe 122 includes a trapezoidal sub-
frame main body 123 cast from an aluminum alloy, and
a pair of left and right extension arms 124 that broaden
and extend forward from the front end both side portions
of the subframe main body 123. The electric power steer-
ing device EPS is fixed with bolts B at positions in front
of the front end extension portion 114, which are three
locations in the vehicle widthwise direction on the sub-
frame 122, that is, the upper surface of the subframe
main body 123, as shown in FIG. 24. In FIG. 24, a steering
gear box G is provided on the left side of the electric
power steering device EPS, and the steering gear box G
is arranged in the vicinity of and on the lower side of the
steering shaft insertion hole 120.
[0120] The subframe main body 123 is a substantially
trapezoidal member having, when seen on the plan view,
a rear edge that bends forward, left and right side edges
that open outward toward the front side and that extend
linearly, and a front edge that linearly extends in the ve-
hicle widthwise direction. The subframe main body 123
is such that the upper surface thereof is flat; a plurality
of intersecting vertical ribs (refer to FIG. 31 and FIG. 32)
for increasing rigidity are provided on the lower surface;
and on both end portions of the subframe main body 123
there is provided an upper attachment arm portion 125
that extends upward.
[0121] FIG. 26 is a perspective view of the vehicle front-
end portion seen from the diagonally lower left outer side,
FIG. 27 is a perspective view of the vehicle front-end
portion seen from the diagonally front right lower side,
FIG. 28 is a perspective view of the extension arm at-
tachment portion seen from the left front diagonally front
side, and FIG. 29 is a perspective view of the extension
arm attachment portion seen from the left slightly diago-
nally front side.
[0122] As shown in FIG. 26 through FIG. 29, the ex-
tension arms 124 include an extension arm main body
124a, a rear end attachment portion 127 provided on the
rear end portion of the extension arm main body 124a,
and a front end attachment portion 129 provided on the
front end portion of the extension arm main body 124a.
[0123] The rear end attachment portion 127 comprises
an attachment plate 1271 that supports the front corner
portion of the subframe main body 123 from the lower
side, an upper attachment piece 127u on the upper side,
and a front wall 127f that connects these members.
[0124] The attachment plate 1271 is fastened and fixed
with three fastening bolts 126 in screw holes (boss shape
thereof being integrally formed) of the subframe main
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body 123 so as to form a triangular shape from the lower
side, and the upper attachment piece 127u is fastened
and fixed with a nut 126’ on a single fastening bolt 126
inserted therethrough from the lower side. By means of
this rear end attachment portion 127, the extension arms
124 are fixed so as to sandwich the subframe main body
123 from the upper and lower sides and press the front
side. Here, the attachment plate 1271 has an area larger
than that of the upper attachment piece 127u and extends
backward, and the upper attachment piece 127u is
formed on the upper inner side of the rear end attachment
portion 127. The upper portion of the rear end attachment
portion 127 extends outward from the upper attachment
piece 127u, and the height thereof then gradually reduc-
es (refer to FIG. 28), eventually descending downward.
To the area near the outer side on the front wall 127f of
the rear end attachment portion 127, there is connected
the rear end portion of the extension arm 124a.
[0125] Since the extension arms 124 are fixed by
means of this rear end attachment portion 127 so as to
sandwich the subframe main body 123 from the upper
and lower side and press the front side with the rear end
attachment portion 127, and the attachment plate 1271
is fastened at three points that form a triangular shape,
even if the extension arms 124 of the subframe 122 are
arranged in a manner of broadening with approach to the
front side, the extension arms 124 can reliably bend
downward at the recessed portion 132 described later
when an impact load is applied from the front side.
[0126] The front end attachment portion 129 of the ex-
tension arms 124 is arranged at a position higher than
the rear end attachment portion 127 (ground height), and
it is fastened and fixed with a fixation bolt 128 to the front
end portion of the extension arm main body 124a at the
lower corner portion of the front bulkhead 108, that is, to
the joint portion of a side stay 108s and a lower cross
1081. The front end attachment portion 129 is fastened
and fixed from the lower side with a fixation bolt 128 and
a nut 131 via a collar 130. The tip end lower piece of the
front end attachment portion 129 is fastened to the lower
surface of the lower cross 1081 of the front bulkhead 108.
[0127] The extension arm main body 124a is formed
in a sectionally closed structure in which a sectionally
open-shaped lower member 124a1 that is open on the
upper side thereof is inserted from the lower side into a
sectionally open-shaped upper member 124au that is
open on the lower side thereof (refer to FIG. 30).
[0128] In the rear end portion of the extension arm main
body 124a, on the slightly front side of the rear end at-
tachment portion 127 that is attached to the front wall
127f, there is formed a recessed portion 132. This re-
cessed portion 132 is a portion that appears constricted
on the side view, and it usually does not bend in any way.
However, it is a starting point of downward bending mid-
way along the lengthwise direction with a predetermined
input load in the event of a vehicle frontal collision. This
recessed portion 132 forms a weakened starting portion
at which the extension arm main body 124a, that is, the

extension arm 124, starts to bend.
[0129] Here, the recessed portion 132 is formed at a
position lower than the front end attachment portion 129
of the extension arm 124. Moreover, the subframe 122
is provided with the upper attachment arm portion 125 in
the rear portion of the recessed portion 132. Both the
upper member 124au and the lower member 124al are
tapered to form the recessed portion 132.
[0130] As shown in FIG. 31, a connecting bracket 133
is fixed to the upper end portion of the upper attachment
arm portion 125 of the subframe main body 123 with two
fixation bolts 134 from a side thereof. This connecting
bracket 133 is fastened and fixed with a fastening bolt
135 that is inserted upward into the subframe intermedi-
ate joint hole 118 (refer to FIG. 22) of the rear end portion
of the front side frame 107.
[0131] Here, in bolt insertion holes 136 of the connect-
ing bracket 133, into which the fixation bolts 134 are in-
serted, there is provided a separation cutaway 137, which
is a partial cutaway of the lower side thereof. As a result,
in the case where the extension arms 124 bend down-
ward from the recessed portion 132 serving as a bending
starting point, if a downward load is applied, the fixation
bolts 134 are separated from the connecting bracket 133
while leaving the connecting bracket 133 with the front
side frame 107, to allow the upper attachment arm portion
125, that is, the subframe main body 123, to displace
downward. Therefore, the size of the separation cutaway
137 is determined to correspond to the load that is applied
when the subframe main body 123 is bent.
[0132] Here, in FIG. 31, FIG. 32, and FIG. 33, reference
symbol 138 denotes a lower arm, which is a suspension
component. The lower arm 138 has its rear end portion
supported on the front side frame 107 and the subframe
main body 123 via a supporting bracket 139 while being
able to swing substantially about the lengthwise axis, and
its front end portion is supported via a supporting portion
121 of the subframe main body 123 while being able to
swing substantially about the lengthwise axis.
[0133] Specifically, the supporting bracket 139 is con-
figured so as to surround a bearing member (not shown
in the figure) in a U shape, and a supporting bolt 140
inserted into an insertion hole 142 of the outer side end
portion from the lower side, is fastened and fixed in a rear
end supporting bracket outer attachment hole 119 (refer
to FIG. 22), while the inner side end is fastened and fixed
to an attachment portion of the subframe main body 123
with a fixation bolt 141.
[0134] Here, in the outer insertion hole 142 of the sup-
porting bracket 139, there is provided a separation cut-
away 143 that functions as a separation starting portion,
the outer side of which is partially cut away.
[0135] As a result, in the case where the extension
arms 124 bend downward from the recessed portion 132
serving as a bending starting point, the supporting brack-
et 139 is separated while leaving the supporting bolt 140,
to allow the lower arm 138 to displace downward. There-
fore, the size of the separation cutaway 143 is determined
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to correspond to the load that is applied when the sub-
frame 122 is bent.
[0136] As shown in FIG. 33, on both sides of the rear
portion of the subframe main body 123, there is provided
a fastening portion 144 for the subframe rear end attach-
ment seat 115 of the front end extension portion 114 of
the floor center frame 113, which is connected to the front
portion of the front floor panel 101, that is, the front floor
panel 101. This fastening portion 144 is a cylindrical por-
tion, and a fastening bolt 145 is inserted from the lower
side into this fastening portion 144 to be fastened and
fixed in a bolt hole 116 (refer to FIG. 22 and FIG. 35)
provided in the subframe rear end attachment seat 115.
[0137] FIG. 34 is a partially cutaway perspective view
of the fastening portion 144 seen from the vehicle cabin
interior. FIG. 35 is a sectional view taken along line B-B
of FIG. 34 (excluding the fastening bolt 145). As shown
in FIG. 34 and FIG. 35, the fastening bolt 145 inserted
into the fastening portion 144 is fastened to a weld nut
146 which is welded to the back side of the subframe
rear end attachment seat 115. In the periphery of this
weld nut 146 there is welded and fixed in an overlapping
manner, a reinforcing plate 147 that surrounds the weld
nut 146 with a diameter greater than the outer dimension
of this weld nut 146.
[0138] That is to say, in the reinforcing plate 147, there
is formed a hole 148 so as to be away from the periphery
of the weld nut 146. For this reason, although the rein-
forcing plate 147 reinforces the periphery of the subframe
rear end attachment seat 115, the portion with the weld
nut 146 attached thereon is not reinforced. As a result,
when the fastening bolt 145 receives a downward pulling
force, the fastening bolt 145 breaks the subframe rear
end attachment seat 115 along with the weld nut 146 to
allow it to be easily pulled out.
[0139] FIG. 36 is a sectional view taken along line C-
C of FIG. 33, and FIG. 37 is a side sectional view of the
rear attachment portion of the subframe main body 123.
In the fastening portion 144 of the subframe main body
123, a rear end extension portion 149 is formed to extend
backward within a range between the fastening portion
144 and the position in the vicinity of the heels of a pas-
senger in the driving posture (refer to FIG. 37). This rear
end extension portion 149 is to be accommodated within
the recess portion 117 provided on the front side of the
front joint portion 114f of the front end extension portion
114.
[0140] As shown in FIG. 36, the dashboard panel 102
is such that on both sides of the front tunnel portion 103,
there is formed a protrusion portion 150 that is slightly
lower than the peak portion but one step higher than the
flat portion 151. The front end extension portion 114 of
the floor center frame 113 is joined to the back side of
this protrusion portion 150; the rear portion 117 formed
on the front side of the rear portion 114r of this front end
extension portion 114 accommodates the rear end ex-
tension portion 149 of the subframe main body 123; and
these front end extension portion 114 and the rear end

extension portion 149 do not project to the lower side of
the flat portion 151 of the dashboard panel 102.
[0141] Here, the rear end extension portion 149 of the
sub frame main body 123 has strength and rigidity greater
than or equal to that of the portion of the subframe 122
in the rear of the recessed portion 132, that is, the rear
end attachment portion 127 of the extension arm 124 and
the subframe main body 123. In this embodiment, the
rear end extension portion 149 has vertical ribs similar
to those provided on the lower surface of the subframe
main body 123 to gain a required level of bending rigidity
(refer to FIG. 36).
[0142] According to the above embodiment, when an
impact load is applied in the event of a vehicle frontal
collision, this frontal collision load is distributed to the
floor center frames 113, which have a high level of
strength and rigidity, from the pair of extension arms 124,
124 that are arranged so as to broaden with approach to
the front side, via the subframe main body 123.
[0143] Here, when a frontal collision load (arrow F)
above a certain level is applied and a backward load is
applied to the lower portion of the front bulkhead 108 as
shown in FIG. 38, the extension arm 124 of the subframe
122 bends downward at the recessed portion 132, and
a load is applied in a manner such that the fastening
portion 144 of the rear end portion of the subframe main
body 123 is pulled out downward (arrow U) about the
rear end of the rear end extension portion 149 of the
subframe main body 123 of the subframe 122, being the
center P.
[0144] This load (arrow U) is applied so that the fas-
tening bolt 145 fixing the fastening portion 144 breaks
the subframe rear end attachment seat 115 in the pe-
riphery of the weld nut 146 via the weld nut 146 and is
pulled out downward. Therefore, the collision energy is
absorbed when the periphery of the weld nut 146 breaks,
and at the same time, it is possible to prevent upward
deformation in the subframe rear end attachment seat
115, the front floor panel 101 therearound, and the flat
portion of the dashboard panel 102.
[0145] Therefore, since the structure uses a frontal col-
lision load to pull out the fastening bolt 145, it operates
reliably at an appropriate timing without the need for
measuring timing, unlike the case of using an explosive.
[0146] Moreover, since the extension arm 124 starts
to bend downward at the recessed portion 132, the elec-
tric power steering device EPS supported on the sub-
frame 122 is displaced downward (arrow D). As a result,
particularly the steering gear box G of the electric power
steering device EPS located in the vicinity of passenger’s
feet, can be retracted to the outside of the crash stroke
range in the lengthwise direction of the front side frames
107, that is to say, it can be retracted to the lower side,
and it is possible to ensure a large deformation stroke
for the vehicle body and sufficiently absorb collision en-
ergy.
[0147] Accordingly, even if a force is applied so that
the dashboard panel 102 in the vicinity of the feet of the
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passenger is pressed by the rear end extension portion
149 of the subframe main body 123 and is then deformed
upward (arrow E), the deformation is limited to merely a
protrusion in the vicinity of the heel of the passenger.
Therefore, unlike those cases where the area in the vi-
cinity of the toes of the passenger is pressed, the front
floor panel 101 deforms in a direction of the angle of the
passenger’s ankle increasing, and the level of injury to
the passenger can be minimized as a result. In FIG. 38,
the rear side shows a passenger foot position prior to a
collision and the front side shows a passenger foot po-
sition after a collision.
[0148] Here, since the highly rigid subframe main body
123 supports the lower arm 138 and so forth, which are
suspension components, reinforcement for them is no
longer required, and it is possible to suppress an increase
in the overall weight of the subframe.
[0149] Moreover, since the rear end of the rear end
extension portion 149 of the subframe main body 123
can be supported on the front end extension portion 114
of the highly rigid floor center frame 113, the length of
the subframe 122 on the rear side of the recessed portion
132 of the extension arms 124 can be made long, and
the steering gear box G of the electric power steering
device EPS, which is supported on the subframe 122 in
the vicinity of the dashboard panel 102, can be greatly
retracted downward. As a result, the crash stroke of the
front side frames 107 is ensured, and the level of collision
energy absorption achieved by the bending of the front
side frames 107 will not be reduced.
[0150] The portion of the front end extension portion
114 of the floor center frame 113 to be deformed can be
adjusted by setting the length and the recess portion 117
of the front end extension portion 114 of the floor center
frame 113 that receives the rear end extension portion
149 of the subframe main body 123. Therefore, setting
can be easily performed. Furthermore, the upper protru-
sion position of the front floor panel 101 or the dashboard
panel 102 in the vicinity of passenger’s feet can be set
to a position where the level of influence on the passenger
is low.
[0151] Since the recessed portion 132 of the extension
arms 124 is formed at a position lower than the front end
attachment portion 129 of the extension arms 124, the
front end attachment portion 129 of the extension arms
124 is positioned higher than the recessed portion 132.
As a result, the recessed portion of the extension arms
124 can be made likely to bend downward.
[0152] The rear end extension portion 149 of the sub-
frame main body 123 has a level of strength and rigidity
greater than or equal to that of the portion of the subframe
122 on the rear side of the recessed portion 132. There-
fore, the subframe main body 123 can reliably rotate
about the rear end of the rear end extension portion 149,
which serves as the center P, and the fastening bolt 145
can be pulled out without the rear end extension portion
149 of the subframe main body 123 deforming.
[0153] Since the periphery of the fastening bolt 145 is

reinforced with the reinforcing plate 147, supporting ri-
gidity of the subframe main body 123 can be improved,
and since the reinforcing plate 147 does not reinforce the
weld nut 146 with the hole 148, which is larger than the
weld nut 146 fastening the fastening bolt 145, separation
of the fastening bolt 145 can be easily performed.
[0154] Since the recessed portion 132 is formed in the
extension arm 124 and the upper attachment arm portion
125 is provided on the subframe main body 123, which
is attached to the rear end portion of the extension arm
124, the upper attachment arm portion 125 is positioned
in the rear of the recessed portion 132. As a result, the
vehicle front-end portion can be made shorter and the
vehicle body can be made smaller. Moreover, since the
separation cutaway 137 is provided in the bolt insertion
hole 136 for the fixation bolt 134 of the connecting bracket
133 fixed to the upper attachment arm portion 125 with
the fixation bolt 134, when a downward load above a
certain level is applied to the upper attachment arm por-
tion 125, the bolt insertion hole 136 breaks at the sepa-
ration cutaway 137, and the upper attachment arm por-
tion 125 can be displaced downward while leaving the
connecting bracket 133. As a result, the operation of the
subframe main body 123, that is, the subframe 122 ro-
tating about the rear end of the rear end extension portion
149 serving as the supporting point, will not be obstruct-
ed.
[0155] In the case where the upper attachment arm
portion 125 is displaced downward due to the separation
cutaway 137, since a separation cutaway 143 is provided
also in the insertion hole 142 of the supporting bolt 140
for the supporting bracket 139 of the lower arm 138, the
supporting bracket 139 of the lower arm 138 can be dis-
placed downward similar to the subframe main body 123,
and it will not obstruct the movement of the subframe
main body 123.
[0156] The present invention is not limited to the above
embodiments, and for example, a rivet may be used in-
stead of the fastening bolt 145. Moreover, the subframe
122 has been described as a structure of being supported
at the front end, the rear end, and the lengthwise center
portion. However, it may be supported at least at the front
end and the rear end. As for the recessed portion 132,
as long as the sectional plane is reduced, the sectional
plane of either the upper member 124au or the lower
member 124al may be reduced. Here, by adjusting the
sectional plane reduction, setting of initial load of bending
can be freely adjusted.

[Description of Reference Symbols]

[0157]

7 Front side frame
1 Front floor panel (vehicle body floor)
2 Dashboard panel (vehicle body floor)
38 Lower arm (suspension component)
52 Stabilizer (suspension component)
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EPS Electric power steering device (in-vehicle com-
ponent, power steering device)
22 Subframe
29 Front end attachment portion (front end portion)
44 Fastening portion (rear end portion)
23 Subframe main body
24 Extension arm
32 Recessed portion (weakened starting portion)
25 Upper attachment arm portion (intermediate fas-
tening portion)
33 Connecting bracket
34 Fixation bolt (fastener)
36 Bolt insertion hole (intermediate fastening portion
insertion hole)
37 Separation cutaway
53 Insertion recess portion
G Steering gear box (in-vehicle component)
54 Opening portion
13 Floor center frame
26 Fastening bolt (fastener)
38 Lower arm
21 Supporting portion (front end supporting portion)
8 Front bulkhead
107 Front side frame
101 Front floor panel (vehicle body floor)
102 Dashboard panel (vehicle body floor)
138 Lower arm (suspension component)
122 Subframe
129 Front end attachment portion (front end portion)
144 Fastening portion (rear end portion)
132 Recessed portion (weakened starting portion)
149 Rear end extension portion
103 Floor tunnel portion
113 Floor center frame
114 Front end extension portion
125 Upper attachment arm portion (intermediate fas-
tening portion)
137 Separation cutaway (separation starting portion)

Claims

1. A front-end structure for a vehicle wherein: a sub-
frame (22), which is provided across front side
frames (7) arranged along a vehicle lengthwise di-
rection in left and right of a vehicle front-end portion
and a vehicle body floor front portion to support a
suspension component (38, 52) and an in-vehicle
component (EPS), is supported at least at a front
end portion (29) and at a rear end portion (44); and
the subframe (22) is provided with a subframe main
body (23) that is formed from a light alloy casting that
supports the suspension component (38, 52) and
the in-vehicle component (EPS) at a rear portion,
characterized in that
the subframe (22) is further provided with a pair of
left and right extension arms (24) that are fixed to
the subframe main body (23) and extend forward of

the subframe main body (23), and that are formed
from a light alloy or steel by press molding; and
at a rear portion of the extension arms (24) and near
the subframe main body (24), there is provided a
weakened starting portion (32) that serves as a point
at which downward bending starts midway along the
lengthwise direction of the subframe (22) with an in-
put load in an event of a vehicle frontal collision.

2. The front-end structure for a vehicle according to
claim 1, wherein the subframe main body (23), in the
front end portion thereof, has an intermediate fas-
tening portion (25) that is fixed to the front side
frames (7); the intermediate fastening portion (25)
and the front side frames (7) are fastened with a fas-
tener (34); and in either one of an intermediate fas-
tening portion insertion hole (36) of the fastener (34)
that is provided in the front side frame (7), and an
insertion hole of the fastener (34) that is provided in
the intermediate fastening portion (25), there is pro-
vided a separation cutaway (37) of the fastener (34)
that breaks and allows the intermediate fastening
portion (25) to move downward when the intermedi-
ate fastening portion (25) receives a downward load.

3. The front-end structure for a vehicle according to
claim 1 or 2, wherein in an upper surface of the sub-
frame main body (23), between the intermediate fas-
tening portion (25) of the subframe main body (23)
and the rear end portion of the subframe main body
(23), there is formed an insertion recess portion (53)
into which a stabilizer (52) serving as the suspension
component is to be inserted in the vehicle widthwise
direction; on an upper portion of the subframe main
body (23), there is fixed a power steering device
(EPS); and a steering gear box (G) of the power
steering device (EPS) is provided at a position that
blocks an opening portion (54) of the insertion recess
portion (53).

4. The front-end structure for a vehicle according to any
one of claims 1 to 3, wherein the subframe main body
(23) is formed in a trapezoidal shape; the pair of the
left and right extension arms (24) are arranged so
as to increase the width therebetween with approach
to the front side; and the rear end portion of the sub-
frame main body (23) is connected to a floor center
frame (13) that is attached to the vehicle body floor
(1, 2).

5. The front-end structure for a vehicle according to any
one of claims 1 to 4, wherein the rear end portion of
the extension arms (24) is fixed to the subframe main
body (23) by three fasteners (26) that are inserted
in the vertical direction and are arranged in a trian-
gular shape.

6. The front-end structure for a vehicle according to any

29 30 



EP 2 767 457 B1

17

5

10

15

20

25

30

35

40

45

50

55

one of claims 1 to 5, wherein the rear end portion of
the extension arm (24) is fixed so as to sandwich a
front-end supporting portion (21) of a lower arm (38)
provided on the front end portion of the subframe
main body (23); and the extension arm (24) extends
forward along a bottom surface of the subframe main
body (23).

7. The front-end structure for a vehicle according to any
one of claims 1 to 6, wherein the tip end of each
extension arm (24) is connected respectively to a
lower corner portion of a front bulkhead (8) arranged
in a vehicle front-end portion.

8. The front-end structure for a vehicle according to
claim 1, wherein on the rear end portion there is pro-
vided a fastening portion (144) for the front portion
of the vehicle body floor (101), and a rear end ex-
tension portion (149) extends backward within a
range between the fastening portion (144) and the
position near the heels of a passenger in a driving
posture.

9. The front-end structure for a vehicle according to
claim 8, wherein a floor tunnel portion (103) is formed
in a vehicle widthwise center portion of the vehicle
body floor (101, 102), and there is provided a floor
center frame (113) that extends along the lengthwise
direction on each side of this floor tunnel portion
(103); a front end extension portion (114) is provided
on the front end portion of each floor center frame
(113); the fastening portion (144) of the subframe
(122) is fixed to the front end extension portion (114)
of the floor center frame (113); and in front of the
front end extension portion (114) there is arranged
an in-vehicle component (EPS) to be supported on
the subframe.

10. The front-end structure for a vehicle according to
claim 9, wherein the front end extension portion (114)
of the floor center frame (113) is provided with a re-
cess portion (117) that receives the rear end exten-
sion portion (149) of the subframe (122).

11. The front-end structure for a vehicle according to
claim 9 or 10, wherein the front end portion (129) of
the subframe (122) is positioned higher than the
weakened starting portion (132) of the subframe
(122).

12. The front-end structure for a vehicle according to any
one of claims 8 to 11, wherein the rear end extension
portion (149) of the subframe (122) has strength and
rigidity greater than or equal to that of the portion of
the subframe (122) at the rear of the weakened start-
ing portion (132).

13. The front-end structure for a vehicle according to any

one of claims 8 to 12, wherein a periphery of the
fastening portion (144) of the subframe (122) is re-
inforced.

14. The front-end structure for a vehicle according to any
one of claims 8 to 13, wherein the subframe (122),
in a portion at the rear of the weakened starting por-
tion (132), has an intermediate fastening portion
(125) that fastens the front side frame (107); and in
the intermediate fastening portion (125) there is pro-
vided a separation starting portion (137) that is sep-
arated when a downward load is received.

Patentansprüche

1. Frontendstruktur für ein Fahrzeug, worin: ein Unter-
rahmen (22), welcher quer zu Frontseitenrahmen (7)
vorgesehen ist, welche entlang einer Fahr-
zeuglängsrichtung links und rechts von einem Fahr-
zeugfrontendabschnitt und einem Fahrzeugkörper-
bodenfrontabschnitt angeordnet sind, um eine Auf-
hängungskomponente (38, 52) und eine im Fahr-
zeug eingebaute Komponente (EPS) abzustützen,
wenigstens an einem Frontendabschnitt (29) und an
einem hinteren Endabschnitt (44) abgestützt ist; und
der Unterrahmen (22) mit einem Unterrahmen-
Hauptkörper (23) versehen ist, welcher aus einem
Leichtaluminiumguss ausgebildet ist, welcher die
Aufhängungskomponente (38, 52) und die im Fahr-
zeug eingebaute Komponente (EPS) an einem hin-
teren Abschnitt abstützt,
dadurch gekennzeichnet, dass
der Unterrahmen (22) ferner mit einem Paar von lin-
ken und rechten Erstreckungsarmen (24) versehen
ist, welche an dem Unterrahmen-Hauptkörper (23)
fixiert sind und sich vorwärts von dem Unterrahmen-
Hauptkörper (23) erstrecken, und welche aus einem
Leichtmetall oder Stahl durch Pressformen ausge-
bildet sind; und
an einem hinteren Abschnitt von den Erstreckungs-
armen (24) und nahe dem Unterrahmen-Hauptkör-
per (24) ein geschwächter Startabschnitt (32) vor-
gesehen ist, welcher als ein Punkt dient, an welchem
eine Abwärtsbiegung in der Mitte entlang der Längs-
richtung von dem Unterrahmen (22) mit einer Ein-
gangslast in einem Fall von einer Fahrzeugfrontal-
kollision beginnt.

2. Frontendstruktur für ein Fahrzeug nach Anspruch 1,
wobei der Unterrahmen-Hauptkörper (23) in dem
Frontendabschnitt davon einen Zwischenbefesti-
gungsabschnitt (25) hat, welcher an den Frontsei-
tenrahmen (7) fixiert ist; der Zwischenbefestigungs-
abschnitt (25) und die Frontseitenrahmen (7) mit ei-
nem Befestigungselement (34) befestigt sind; und in
einem von einem Zwischenbefestigungsabschnitt-
Einsetzloch (36) von dem Befestigungselement (34),
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welches in dem Frontseitenrahmen (7) vorgesehen
ist, und einem Einsetzloch von dem Befestigungse-
lement (34), welches in dem Zwischenbefestigungs-
abschnitt (25) vorgesehen ist, ein Trennungsaus-
schnitt (37) von dem Befestigungselement (34) vor-
gesehen ist, welcher bricht und es erlaubt, dass sich
der Zwischenbefestigungsabschnitt (25) nach unten
bewegt, wenn der Zwischenbefestigungsabschnitt
(25) eine nach unten gerichtete Last aufnimmt.

3. Frontendstruktur für ein Fahrzeug nach Anspruch 1
oder 2,
wobei in einer oberen Fläche von dem Unterrahmen-
Hauptkörper (23) zwischen dem Zwischenbefesti-
gungsabschnitt (25) von dem Unterrahmen-Haupt-
körper (23) und dem hinteren Endabschnitt von dem
Unterrahmen-Hauptkörper (23) ein Einsetz-Ausspa-
rungsabschnitt (53) ausgebildet ist, in welchen ein
Stabilisator (52), welcher als die Aufhängungskom-
ponente dient, in der Fahrzeugbreitenrichtung ein-
zusetzen ist; an einem oberen Abschnitt von dem
Unterrahmen-Hauptkörper (23) eine Servolen-
kungseinrichtung (EPS) fixiert ist; und ein Lenkge-
triebegehäuse (G) von der Servolenkungseinrich-
tung (EPS) an einer Position vorgesehen ist, welche
einen Öffnungsabschnitt (54) von dem Einsetz-Aus-
sparungsabschnitt (53) blockiert.

4. Frontendstruktur für ein Fahrzeug nach einem der
Ansprüche 1 bis 3, wobei der Unterrahmen-Haupt-
körper (23) trapezförmig ausgebildet ist; das Paar
von den linken und rechten Erstreckungsarmen (24)
angeordnet sind, um die Breite dazwischen bei einer
Annäherung zu der Vorderseite zu vergrößern; und
der hintere Endabschnitt von dem Unterrahmen-
Hauptkörper (23) mit einem Boden-Mittelrahmen
(13) verbunden ist, welcher an dem Fahrzeugkör-
perboden (1, 2) angebracht ist.

5. Frontendstruktur für ein Fahrzeug nach einem der
Ansprüche 1 bis 4, wobei der hintere Endabschnitt
von den Erstreckungsarmen (24) an dem Unterrah-
men-Hauptkörper (23) durch drei Befestigungsele-
mente (26) fixiert ist, welche in der vertikalen Rich-
tung eingesetzt sind und in einer dreieckförmigen
Form angeordnet sind.

6. Frontendstruktur für ein Fahrzeug nach einem der
Ansprüche 1 bis 5, wobei der hintere Endabschnitt
von dem Erstreckungsarm (24) fixiert ist, so dass ein
Frontendtragabschnitt (21) von einem unteren Arm
(38), welcher an dem Frontendabschnitt von dem
Unterrahmen-Hauptkörper (23) vorgesehen ist,
sandwichartig angeordnet ist; und der Erstreckungs-
arm (24) sich vorwärts entlang einer Bodenfläche
von dem Unterrahmen-Hauptkörper (23) erstreckt.

7. Frontendstruktur für ein Fahrzeug nach einem der

Ansprüche 1 bis 6, wobei das Spitzenende von je-
dem Erstreckungsarm (24) jeweils mit einem unte-
ren Eckabschnitt von einer vorderen Trennwand (8)
verbunden ist, welche in einem Fahrzeugfronten-
dabschnitt angeordnet ist.

8. Frontendstruktur für ein Fahrzeug nach Anspruch 1,
wobei an dem hinteren Endabschnitt ein Befesti-
gungsabschnitt (144) für den vorderen Abschnitt von
dem Fahrzeugkörperboden (101) vorgesehen ist,
und sich ein hinteres Ende-Erstreckungsabschnitt
(149) innerhalb eines Bereichs zwischen dem Be-
festigungsabschnitt (144) und der Position nahe den
Fersen eines Passagiers in einer Fahrhaltung er-
streckt.

9. Frontendstruktur für ein Fahrzeug nach Anspruch 8,
wobei ein Bodentunnelabschnitt (103) in einem in
einer Fahrzeugbreitenrichtung zentralen Abschnitt
von dem Fahrzeugkörperboden (101, 102) ausge-
bildet ist und dort ein Bodenmittelrahmen (113) vor-
gesehen ist, welcher sich entlang der Längsrichtung
auf jeder Seite von diesem Bodentunnelabschnitt
(103) erstreckt; ein Frontenderstreckungsabschnitt
(114) an dem Frontendabschnitt von jedem Boden-
mittelrahmen (113) vorgesehen ist; der Befesti-
gungsabschnitt (144) von dem Unterrahmen (122)
an dem Frontenderstreckungsabschnitt (114) von
dem Bodenmittelrahmen (113) fixiert ist; und vor
dem Frontenderstreckungsabschnitt (114) eine in
ein Fahrzeug eingebaute Komponente (EPS) ange-
ordnet ist, welche an dem Unterrahmen abzustützen
ist.

10. Frontendstruktur für ein Fahrzeug nach Anspruch 9,
wobei der Frontenderstreckungsabschnitt (114) von
dem Bodenmittelrahmen (113) mit einem zurückge-
setzten Abschnitt (117) versehen ist, welcher den
hinteres Ende-Erstreckungsabschnitt (149) von dem
Unterrahmen (122) aufnimmt.

11. Frontendstruktur für ein Fahrzeug nach Anspruch 9
oder 10, wobei der Frontendabschnitt (129) von dem
Unterrahmen (122) höher angeordnet ist als der ge-
schwächte Startabschnitt (132) von dem Unterrah-
men (122).

12. Frontendstruktur für ein Fahrzeug nach einem der
Ansprüche 8 bis 11, wobei der hinteres Ende-Erstre-
ckungsabschnitt (149) von dem Unterrahmen (122)
eine Festigkeit und Steifigkeit hat, welche größer
oder gleich der von dem Abschnitt von dem Unter-
rahmen (122) an der Rückseite von dem geschwäch-
ten Startabschnitt (132) ist.

13. Frontendstruktur für ein Fahrzeug nach einem der
Ansprüche 8 bis 12, wobei eine Umgebung von dem
Befestigungsabschnitt (144) von dem Unterrahmen
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(122) verstärkt ist.

14. Frontendstruktur für ein Fahrzeug nach einem der
Ansprüche 8 bis 13, wobei der Unterrahmen (122)
in einem Abschnitt an der Rückseite von dem ge-
schwächten Startabschnitt (132) einen Zwischenbe-
festigungsabschnitt (125) hat, welcher den Frontsei-
tenrahmen (107) befestigt; und in dem Zwischenbe-
festigungsabschnitt (125) ein Trennungsstartab-
schnitt (137) vorgesehen ist, welcher getrennt wird,
wenn eine nach unten gerichtete Last aufgenommen
wird.

Revendications

1. Structure de partie avant pour un véhicule dans
laquelle : un faux châssis (22), qui est prévu en tra-
vers de châssis latéraux avant (7) agencés le long
d’une direction de la longueur du véhicule à gauche
et à droite d’une portion de partie avant de véhicule
et d’une portion avant de plancher de carrosserie de
véhicule pour supporter un composant de suspen-
sion (38, 52) et un composant embarqué (EPS), est
supporté au moins au niveau d’une portion de partie
avant (29) et d’une portion de partie arrière (44) ; et
le faux châssis (22) est pourvu d’un corps principal
de faux châssis (23) qui est formé à partir d’un produit
coulé en alliage léger qui supporte le composant de
suspension (38, 52) et le composant embarqué
(EPS) au niveau d’une portion arrière,
caractérisée en ce que
le faux châssis (22) est en outre pourvu d’une paire
de bras d’extension gauche et droit (24) qui sont fixés
au corps principal de faux châssis (23) et s’étendent
vers l’avant du corps principal de faux châssis (23),
et qui sont formés à partir d’un alliage léger ou d’un
acier par moulage à la presse ; et
au niveau d’une portion arrière des bras d’extension
(24) et près du corps principal de faux châssis (24)
est prévue une portion de démarrage affaiblie (32)
qui sert de point au niveau duquel démarre une
flexion vers le bas à mi-chemin le long de la direction
de la longueur du faux châssis (22) avec une charge
d’entrée dans le cas d’une collision frontale du vé-
hicule.

2. Structure de partie avant pour un véhicule selon la
revendication 1, dans laquelle le corps principal de
faux châssis (23), dans sa portion de partie avant,
comporte une portion d’attache intermédiaire (25)
qui est fixée aux châssis latéraux avant (7) ; la por-
tion d’attache intermédiaire (25) et les châssis laté-
raux avant (7) sont attachés avec un élément d’at-
tache (34) ; et dans l’un ou l’autre d’un trou d’inser-
tion de portion d’attache intermédiaire (36) de l’élé-
ment d’attache (34) qui est prévu dans le châssis
latéral avant (7), et d’un trou d’insertion de l’élément

d’attache (34) qui est prévu dans la portion d’attache
intermédiaire (25), est prévue une découpe de sé-
paration (37) de l’élément d’attache (34) qui se rompt
et permet à la portion d’attache intermédiaire (25)
de se déplacer vers le bas lorsque la portion d’atta-
che intermédiaire (25) reçoit une charge vers le bas.

3. Structure de partie avant pour un véhicule selon la
revendication 1 ou 2, dans laquelle dans une surface
supérieure du corps principal de faux châssis (23),
entre la portion d’attache intermédiaire (25) du corps
principal de faux châssis (23) et la portion de partie
arrière du corps principal de faux châssis (23), est
formée une portion d’évidement d’insertion (53)
dans laquelle un stabilisateur (52) servant de com-
posant de suspension doit être inséré dans la direc-
tion de la largeur du véhicule ; sur une portion supé-
rieure du corps principal de faux châssis (23), est
fixé un dispositif de direction assistée (EPS); et un
boîtier de direction (G) du dispositif de direction as-
sistée (EPS) est prévu en une position qui bloque
une portion d’ouverture (54) de la portion d’évide-
ment d’insertion (53).

4. Structure de partie avant pour un véhicule selon l’une
quelconque des revendications 1 à 3, dans laquelle
le corps principal de faux châssis (23) est de forme
trapézoïdale ; la paire de bras d’extension gauche
et droit (24) sont agencés de façon à augmenter la
largeur entre eux en approchant le côté avant ; et la
portion de partie avant du corps principal de faux
châssis (23) est raccordée à un châssis central de
plancher (13) qui est fixé au plancher de carrosserie
de véhicule (1, 2).

5. Structure de partie avant pour un véhicule selon l’une
quelconque des revendications 1 à 4, dans laquelle
la portion de partie arrière des bras d’extension (24)
est fixée au corps principal de faux châssis (23) par
trois éléments d’attache (26) qui sont insérés dans
la direction verticale et sont agencés sous forme
triangulaire.

6. Structure de partie avant pour un véhicule selon l’une
quelconque des revendications 1 à 5, dans laquelle
la portion de partie arrière du bras d’extension (24)
est fixée de façon à prendre en sandwich une partie
de support de partie avant (21) d’un bras inférieur
(38) prévu sur la portion de partie avant du corps
principal de faux châssis (23) ; et le bras d’extension
(24) s’étend vers l’avant le long d’une surface basse
du corps principal de faux châssis (23).

7. Structure de partie avant pour un véhicule selon l’une
quelconque des revendications 1 à 6, dans laquelle
l’extrémité de bout de chaque bras d’extension (24)
est raccordée respectivement à une portion de coin
inférieur d’une cloison avant (8) agencée dans une
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portion de partie avant de véhicule.

8. Structure de partie avant pour un véhicule selon la
revendication 1, dans laquelle sur la portion de partie
arrière est prévue une portion d’attache (144) pour
la portion avant du plancher de carrosserie de véhi-
cule (101), et une portion d’extension de partie ar-
rière (149) s’étend vers l’arrière dans une portée en-
tre la portion d’attache (144) et la position près des
talons d’un passager dans une posture de conduite.

9. Structure de partie avant pour un véhicule selon la
revendication 8, dans laquelle une portion de tunnel
de plancher (103) est formée dans une portion cen-
trale dans le sens de la largeur du véhicule du plan-
cher de carrosserie de véhicule (101, 102), et est
prévu un châssis central de plancher (113) qui
s’étend de long de la direction de la longueur sur
chaque côté de cette portion de tunnel de plancher
(103) ; et une portion d’extension de partie avant
(114) est prévue sur la portion de partie avant de
chaque châssis central de plancher (113) ; la portion
d’attache (144) du faux châssis (122) est fixée à la
portion d’extension de partie avant (114) du châssis
central de plancher (113) ; et à l’avant de la portion
d’extension de partie avant (114) est agencé un com-
posant embarqué (EPS) à supporter sur le faux
châssis.

10. Structure de partie avant pour un véhicule selon la
revendication 9, dans laquelle la portion d’extension
de partie avant (114) du châssis central de plancher
(113) est pourvue d’une portion d’évidement (117)
qui reçoit la portion d’extension de partie arrière
(149) du faux châssis (122).

11. Structure de partie avant pour un véhicule selon la
revendication 9 ou 10, dans laquelle la portion de
partie avant (129) du faux châssis (122) est position-
née plus haut que la portion de démarrage affaiblie
(132) du faux châssis (122).

12. Structure de partie avant pour un véhicule selon l’une
quelconque des revendications 8 à 11, dans laquelle
la portion d’extension de partie arrière (149) du faux
châssis (122) a une résistance mécanique et une
rigidité supérieures ou égales à celles de la portion
du faux châssis (122) à l’arrière de la portion de dé-
marrage affaiblie (132).

13. Structure de partie avant pour un véhicule selon l’une
quelconque des revendications 8 à 12, dans laquelle
une périphérie de la portion d’attache (144) du faux
châssis (122) est renforcée.

14. Structure de partie avant pour un véhicule selon l’une
quelconque des revendications 8 à 13, dans laquelle
le faux châssis (122), dans une portion à l’arrière de

la portion de démarrage affaiblie (132), comporte
une portion d’attache intermédiaire (125) qui attache
le châssis latéral avant (107) ; et dans la portion d’at-
tache intermédiaire (125) est prévue une portion de
démarrage de séparation (137) qui est séparée lors-
qu’une charge vers le bas est reçue.
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