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(54) VEHICULAR IMPACT ABSORBING MEMBER

(57) Lateral fall resisting performance of a vehicle
upon being subjected to an impact load from a diagonally
lateral direction is increased so as to obtain impact ab-
sorbing performance with improved stability. A pair of
flat-plate like dividing walls (40, 42) is disposed one
above the other across recessed groove portions (32,
33), linking wide side walls (30, 31) on both sides in a
vehicle width direction. The pair of dividing walls (40, 42)
is inclined such that the interval between the dividing

walls becomes narrower toward the inside of the vehicle
in the vehicle width direction. Thus, lateral fall resisting
performance against an impact load applied diagonally
externally of the vehicle is increased. In this way, even
when a moment load (M) is produced by the impact load
applied to the vehicle from the diagonally lateral direction,
lateral falling can be suppressed by the presence of the
pair of dividing walls (40, 42), whereby excellent impact
absorbing performance can be obtained stably.
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Description

TECHNICAL FIELD

[0001] The present invention relates to vehicle shock
absorbing members, and more particularly to a technique
of improving shock absorbing performance in the case
where the vehicle shock absorbing member is subjected
to an impact load applied obliquely from the front of a
vehicle or obliquely from the rear of the vehicle.

BACKGROUND ART

[0002] Vehicle shock absorbing members are known
in the art (a) which has a tubular shape having a plurality
of flat plate-like sidewalls and having a closed section,
in which, of the plurality of sidewalls, each of a pair of
sidewalls located on the right and left sides and separated
from each other in the lateral direction of a vehicle has a
groove portion formed in the axial direction of the tubular
shape so as to be recessed inward, (b) which is disposed
between a vehicle body-side member and a bumper
member in such an attitude that the axial direction cor-
responds to the longitudinal direction of the vehicle, and
which, when subjected to a compressive load, is crushed
like a bellows in the axial direction to absorb impact en-
ergy. Patent Document 1 describes an example of such
vehicle shock absorbing members, in which each of a
pair of narrow sidewalls located at the top and bottom of
the tubular shape is provided with wing-like flanges ex-
tended to the right and left so as to be substantially par-
allel to the narrow sidewalls, thereby suppressing lateral
buckling of the vehicle shock absorbing member due to
an impact load that is applied obliquely in the lateral di-
rection of the vehicle.

Related Art Document

Patent Document

[0003] Patent Document 1: Japanese Patent Applica-
tion Publication No. 2010-149771

SUMMARY OF THE INVENTION

Problems to be Solved by the Invention

[0004] However, even in the vehicle shock absorbing
member having such wing-like flanges, lateral buckling
occurs as shown in the left column of FIG. 10 as a barrier
angle γ (see FIG. 3) in an offset crash test increases.
This vehicle shock absorbing member still has room for
improvement in order to further improve shock absorbing
performance. FIG. 10 is a diagram illustrating deforma-
tion of the vehicle shock absorbing members in nine stag-
es at fixed time intervals, which was obtained by simu-
lating by FEM analysis of a crushing process in the crash
test performed at four barrier angles γ of a crash surface

52 of a crash barrier 50 shown in FIG. 3, namely β1, β2,
β3, and β4 (β1 < β2 < β3 < β4), and a vehicle speed V1
of 16 km/h. In the conventional product shown in the left
column, lateral buckling did not occur when γ was β1 and
β2, but lateral buckling started in the sixth stage when γ
was β3. Moreover, lateral buckling started in the fifth
stage when γ was β4. FIG. 4 is a diagram illustrating a
mechanism in which lateral buckling occurs due to a load
F that is applied obliquely in the lateral direction. The
vehicle shock absorbing member is subjected to a mo-
ment load M due to the load F, and thus tends to laterally
buckle toward the inner side of the vehicle (the leftward
direction in FIG. 4).
[0005] The present invention was developed in view
of the above circumstances, and it is an object of the
present invention to improve resistance to lateral buck-
ling under an impact load that is applied obliquely in the
lateral direction of a vehicle, and thus to more stably ob-
tain shock absorbing performance.

Means for Solving the Problem

[0006] To achieve the object, the first aspect of the
invention provides a vehicle shock absorbing member,
(a) which has a tubular shape having a plurality of flat
plate-like sidewalls and having a closed section, in which,
of the plurality of sidewalls, each of a pair of sidewalls
located on right and left sides and separated from each
other in a lateral direction of a vehicle has a groove portion
formed extending in an axial direction of the tubular shape
so as to be recessed inward, (b) which is disposed be-
tween a vehicle body-side member and a bumper mem-
ber in such an attitude that the axial direction corresponds
to a longitudinal direction of the vehicle, and which, when
subjected to a compressive load, is crushed like a bellows
in the axial direction to absorb impact energy, the vehicle
shock absorbing member characterized in that (c) a pair
of flat plate-like partition walls are formed in the tubular
shape integrally with the tubular shape so as to be sep-
arated from each other in a vertical direction and so as
to couple the pair of sidewalls, and (d) the upper partition
wall is tilted downward and the lower partition wall is tilted
upward such that an interval between the pair of partition
walls decreases closer to an inner side of the vehicle in
the lateral direction of the vehicle.
[0007] The second aspect of the invention provides a
vehicle shock absorbing member, (a) which has a tubular
shape with a closed section that has an elongated shape
with a pair of parallel long sides separated from each
other in a lateral direction of a vehicle, in which each of
a pair of wide sidewalls forming the long sides has a
groove portion formed extending in an axial direction of
the tubular shape so as to be recessed inward, (b) which
is disposed between a vehicle body-side member and a
bumper member in such an attitude that the axial direc-
tion corresponds to a longitudinal direction of the vehicle,
and which, when subjected to a compressive load, is
crushed like a bellows in the axial direction to absorb
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impact energy, the vehicle shock absorbing member
characterized in that (c) a pair of flat plate-like partition
walls are formed integrally with the tubular shape so as
to be disposed in upper and lower parts of the tubular
shape divided by the groove portions such that the pair
of partition walls couple the pair of wide sidewalls, and
(d) the upper partition wall is tilted downward and the
lower partition wall is tilted upward such that an interval
between the pair of partition walls decreases closer to
an inner side of the vehicle in the lateral direction of the
vehicle.
[0008] The third aspect of the invention provides the
vehicle shock absorbing member recited in the first or
second aspect of the invention, characterized in that (a)
the vehicle shock absorbing member is a member pro-
duced by extrusion molding of a metal, and (b) the pair
of partition walls and the pair of sidewalls are formed
integrally with each other to extend parallel to the axial
direction, and in a section perpendicular to the axial di-
rection, an absolute value [θ] of a tilt angle θ of each of
the pair of partition walls with respect to a horizontal di-
rection is in a range of 0° < [θ] ≤ 20°.
[0009] The fourth aspect of the invention provides the
vehicle shock absorbing member recited in any one of
the first to third aspects of the invention, characterized
in that the pair of partition walls are tilted symmetrically
with respect to the horizontal direction in the section per-
pendicular to the axial direction.

Effects of the Invention

[0010] In the vehicle shock absorbing member recited
in the first aspect of the invention, the pair of flat plate-
like partition walls are provided so as to be separated
from each other in the vertical direction and so as to cou-
ple the sidewalls on both sides thereof in the lateral di-
rection of the vehicle. Moreover, the pair of partition walls
are tilted so that the interval therebetween decreases as
they get closer to the inner side of the vehicle in the lateral
direction of the vehicle. This improves resistance to lat-
eral buckling under an impact load that is applied ob-
liquely from the outside of the vehicle. Accordingly, even
if the vehicle shock absorbing member is subjected to a
moment load M due to an impact load applied obliquely
in the lateral direction of the vehicle, lateral buckling is
suppressed by the presence of the pair of partition walls,
whereby excellent shock absorbing performance is sta-
bly obtained.
[0011] In the vehicle shock absorbing member recited
in the second aspect of the invention, the vehicle shock
absorbing member has the tubular shape with a closed
section that has an elongated shape with the pair of par-
allel long sides separated from each other in the lateral
direction of the vehicle. Moreover, each of the pair of
wide sidewalls forming the long sides has the groove
portion formed. Since the pair of partition walls are formed
so as to be disposed in upper and lower parts of the
tubular shape divided by the groove portions as is the

case of the first aspect of the invention, the vehicle shock
absorbing member recited in the second aspect of the
invention achieves the substantially same actions and
effects as the first aspect of the invention. The pair of
partition walls are provided so as to be separated from
each other in the vertical direction with the groove por-
tions interposed therebetween, and both ends of the par-
tition walls are coupled to the wide sidewalls. This can
improve the resistance to lateral buckling without degrad-
ing bellows-type crushing properties due to the groove
portions, whereby excellent shock absorbing perform-
ance is more stably obtained.
[0012] The vehicle shock absorbing member recited in
the third aspect of the invention is the member produced
by extrusion molding of a metal. The pair of partition walls
are provided parallel to the axial direction of the tubular
shape, and the absolute value [θ] of the tilt angle θ of
each partition wall with respect to the horizontal direction
is in the range of 0° < [θ] ≤ 20°. This can improve the
resistance to lateral buckling while ensuring extrusion
moldability. That is, in order to improve the resistance to
lateral buckling, it is more desirable that the absolute val-
ue [θ] of the tilt angle θ have a larger value. However, it
is difficult to perform extrusion molding if the absolute
value [θ] of the tilt angle θ is larger than 20°. It is therefore
desirable to set the tilt angle θ in the range of 0° < [θ] ≤ 20°.
[0013] In the fourth aspect of the invention, the pair of
partition walls are tilted symmetrically with respect to the
horizontal direction. Accordingly, the moment load M etc.
is substantially uniformly applied to the pair of partition
walls, and the resistance to lateral buckling can be ap-
propriately improved.

BRIEF DESCRIPTION OF THE DRAWINGS

[0014]

FIG. 1 is a schematic plan view illustrating a crash
box (vehicle shock absorbing member) that is an em-
bodiment of the present invention, and showing the
manner in which the crash box is disposed.
FIG. 2 is a sectional view taken along and viewed in
the direction shown by arrows II-II in FIG. 1, showing
a sectional shape perpendicular to the axial direction
of the crash box in FIG. 1.
FIG. 3 is a diagram illustrating an offset crash test in
which an impact load is applied obliquely in the lateral
direction of the vehicle.
FIG. 4 is a diagram illustrating a mechanism in which
the crash box is subjected to a moment load M in
the offset crash test illustrated in FIG. 3.
FIG. 5 is a diagram showing comparison of proper-
ties of change in axial crush load (solid line) and ab-
sorbed energy (dashed line) with respect to com-
pression stroke between the product of the present
invention (with the partition walls) and a conventional
product (with no partition wall). This comparison was
made by simulating by FEM analysis of a crushing
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process in the offset crash test of FIG. 3 performed
at a barrier angle γ of 0°.
FIG. 6 is a diagram corresponding to FIG. 5, and
showing comparison of properties of change in the
axial crush load and the absorbed energy with re-
spect to the compression stroke between the product
of the present invention and the conventional prod-
uct. This comparison was made in the offset crash
test performed at a barrier angle γ of β1.
FIG. 7 is a diagram corresponding to FIG. 5, and
showing comparison of properties of change in the
axial crush load and the absorbed energy with re-
spect to the compression stroke between the product
of the present invention and the conventional prod-
uct. This comparison was made in the offset crash
test performed at a barrier angle γ of β2.
FIG. 8 is a diagram corresponding to FIG. 5, and
showing comparison of properties of change in the
axial crush load and the absorbed energy with re-
spect to the compression stroke between the product
of the present invention and the conventional prod-
uct. This comparison was made in the offset crash
test performed at a barrier angle γ of β3.
FIG. 9 is a diagram corresponding to FIG. 5, and
showing comparison of properties of change in the
axial crush load and the absorbed energy with re-
spect to the compression stroke between the product
of the present invention and the conventional prod-
uct. This comparison was made in the offset crash
test performed at a barrier angle γ of β4.
FIG. 10 is a diagram illustrating deformation of the
product of the present invention and the conventional
product in nine stages, which was obtained by sim-
ulating by FEM analysis of a crushing process ther-
ebetween in the offset crash test of FIG. 3 performed
at the barrier angle γ of β1, β2, β3, and β4.
FIG. 11 is a sectional view illustrating another crash
box of the present invention, and corresponding to
FIG. 2.

MODES FOR CARRYING OUT THE INVENTION

[0015] A vehicle shock absorbing member of the
present invention can be applied to both an attachment
portion of a bumper member that is attached to the front
side of a vehicle and an attachment portion of a bumper
member that is attached to the rear side of a vehicle, but
may be applied to only one of the attachment portions of
the bumper members. The longitudinal shape of the
bumper member, namely the shape of the bumper mem-
ber as viewed in plan from above the vehicle, is desirably
a smoothly curved shape protruding forward in the middle
in the case of, e.g., a front bumper, but may be in various
forms such as a substantially linear shape, a shape with
only both ends being tilted or curved rearward. The ve-
hicle shock absorbing member is disposed in such an
attitude that the axial direction of the tubular shape cor-
responds to the longitudinal direction of the vehicle. How-

ever, the axial direction need not necessarily exactly cor-
respond to the longitudinal direction of the vehicle. De-
pending on the shape of the bumper member etc., the
vehicle shock absorbing member may be disposed in
such an attitude that the axial direction of the tubular
shape is tilted in the lateral direction or the vertical direc-
tion.
[0016] The vehicle shock absorbing member has a
body portion having, e.g., the tubular shape, and a pair
of attachment plates that are fixedly attached to both ends
in an axial direction of the body portion. For example, in
the body portion, (a) the section perpendicular to the axial
direction of the tubular shape has a flattened polygonal
shape that is a polygon with an even number of sides
equal to or more than four, and (b) each of the pair of
sidewalls that form in the polygonal section two sides
separated from each other in the lateral direction of the
vehicle and extending substantially vertically (in the ver-
tical direction of the vehicle) and parallel to each other
has the groove portion formed in the axial direction so
as to be recessed inward. However, the section perpen-
dicular to the axial direction of the tubular shape may be
a simple regular polygonal shape such as a square, or
the body portion may have a curved sidewall such as an
arc-shaped sidewall in a part of the body portion such as
a corner.
[0017] The basic section of the body portion has, e.g.,
a flattened octagonal shape (rectangle with four cham-
fered corners). The body portion is disposed in such an
attitude that a major axis direction of the section corre-
sponds to the vertical direction of the vehicle. The body
portion has the pair of groove portions that are each
formed substantially in the middle of each of the pair of
long sides substantially parallel to the major axis direc-
tion, and that are formed symmetrically with respect to
the major axis of the section. The body portion thus has
a generally 8-shaped or gourd-shaped section. However,
the body portion may be in various forms. For example,
the shape of the body portion can be designed as appro-
priate, and the body portion may have three or more
groove portions around the axis of the tubular shape. The
groove portion may be in various forms i.e., may have a
V-shaped section, a U-shaped section, a semicircular
section, a rectangular section, or a trapezoidal section.
As described in Patent Document 1, each of a pair of
substantially horizontal flat narrow sidewalls located at
the top and bottom of the tubular shape may be provided
with wing-like flanges extended to the right and left so as
to be substantially parallel to the narrow sidewall. It is
desirable that the pair of partition walls be placed so as
to avoid the groove portions. The groove portions and
the partition walls may be provided so as to extend along
only a part of the longitudinal length of the tubular shape.
However, it is desirable that the groove portions and the
partition walls be provided so as to extend along the entire
longitudinal length of the tubular shape.
[0018] Such a body portion can be molded as a single-
piece member including the partition walls by, e.g., ex-
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trusion-molding a metal material such as aluminum or
aluminum alloy in the axial direction of the tubular shape.
However, the body portion can be formed in various
forms. For example, a pair of body halves of the tubular
shape may be formed from a thin plate material by press
work etc., and the pair of body halves may be brought
into contact with each other on both sides on the opening
side thereof in an overwrapped or confronted manner,
and may be joined together by welding to form the tubular
shape. The pair of partition walls may then be fixedly
attached to the inside of the tubular shape by welding
and joining etc.
[0019] In the third aspect of the invention, the absolute
value [θ] of the tilt angle θ of each of the pair of partition
walls with respect to the horizontal direction is in the
range of 0° < [θ] ≤ 20°, and more preferably in the range
of about 5° ≤ [θ] ≤ 15°. However, depending on the type
or manufacturing method of the metal material for extru-
sion molding, the sectional shape of the tubular shape,
etc., the absolute value [θ] of the tilt angle θ may be larger
than 20° within such a range that the pair of partition walls
do not reach tilted sidewalls. Specifically, in the case
where the tilted sidewalls are provided on both upper and
lower sides of the wide sidewalls, the partition walls
reaching the tilted sidewalls impair bellows-type crushing
properties in the axial direction. Accordingly, the absolute
value [θ] of the tilt angle θ is set in the range of 0° < [θ]
≤ [α], where [α] represents the absolute value of the max-
imum angle of the tilt angle θ at which the partition walls
reach the tilted sidewalls. In the third aspect of the inven-
tion, the pair of partition walls are provided so as to extend
parallel to the axial direction of the tubular shape. How-
ever, the pair of partition walls may be disposed so as to
be tilted with respect to the axial direction. In the fourth
aspect of the invention, the pair of partition walls are tilted
symmetrically with respect to the horizontal direction.
However, the pair of partition walls may be tilted asym-
metrically with respect to the horizontal direction. That
is, the pair of partition walls may be different from each
other in the absolute value [θ] of the tilt angle θ.

Embodiments

[0020] Embodiments of the present invention will be
described in detail below with reference to the accompa-
nying drawings.
[0021] A crash box 10 of FIG. 1 is disposed and used
between a side member 12R and the right end of a bump-
er beam 14, and corresponds to the vehicle shock ab-
sorbing member of the present invention. FIG. 1 shows
in plan the bumper beam 14 in the right half of a vehicle,
and the bumper beam 14 is bilaterally symmetrical with
respect to the centerline. The crash box 10 includes a
body portion 22 having a tubular shape whose basic sec-
tion is a flattened octagonal closed section as shown in
FIG. 2, and a pair of attachment plates 24, 26 fixedly
attached to both ends in the axial direction (the direction
of an axis a) of the body portion 22 by welding. The crash

box 10 is disposed between the side member 12R and
the bumper beam 14 in such an attitude that the axis a
of the body portion 22 extends substantially parallel to
the longitudinal direction of the vehicle, and is fixedly at-
tached to the side member 12R and the bumper beam
14 via the attachment plates 24, 26 by bolts, not shown,
etc. FIG. 1 is a schematic plan view showing the manner
in which the crash box 10 is disposed. FIG. 2 is a sectional
view taken along and viewed in the direction shown by
arrows II-II in FIG. 1, showing a sectional shape perpen-
dicular to the axial direction of the crash box 10.
[0022] One of both edges in the axial direction of the
body portion 22 which is located on the side member 12R
side, namely on the attachment plate 24 side, extends
perpendicularly to the axis of the body portion 22. The
attachment plate 24 is also disposed substantially per-
pendicularly to the axis a so as to be in close contact with
the edge of the body portion 22 along the entire length
of the edge, and is fixed to the front end face of the side
member 12R so as to be in close contact therewith. The
other edge located on the bumper beam 14 side, namely
on the attachment plate 26 side, is tilted, in correspond-
ence with the shape of the bumper beam 14, rearward
toward the vehicle body with respect to the direction per-
pendicular to the axis a of the body portion 22 so as to
be located closer to the rear of the vehicle as it gets closer
to the end of the bumper beam 14. The attachment plate
26 is also tilted with respect to the axis a of the body
portion 22 so as to be in close contact with the other edge
of the body portion 22 along the entire length of the other
edge, and is fixed to the bumper beam 14 so as to be in
close contact therewith. When subjected to impact from
the front of the vehicle and thus subjected to a compres-
sive load, the crash box 10 is crushed like a bellows in
the axial direction. The crash box 10 absorbs impact en-
ergy by this deformation, thereby reducing the impact on
structural members of the vehicle such as the side mem-
ber 12R.
[0023] As shown in FIG. 2, the basic section of the
body portion 22 perpendicular to the axis a has an oc-
tagonal shape formed of a vertical rectangle with four
chamfered corners, namely an octagonal shape obtained
by chamfering four corners of an elongated shape having
on its right and left sides a pair of long sides each obtained
by connecting two sides adjoining a groove portion 32,
33 by a straight line. The body portion 22 thus has a
generally 8-shaped or gourd-shaped section. That is, the
body portion 22 has a pair of substantially vertical wide
sidewalls 30, 31 forming the long sides of the basic sec-
tion and extending parallel to each other, four tilted side-
walls 34, 35 tilted obliquely inward from the upper and
lower ends of the wide sidewalls 30, 31, and a pair of
substantially horizontal narrow sidewalls 36, 37 provided
at both ends in the longitudinal direction (the direction of
a major axis A) of the basic section so as to extend per-
pendicularly to the longitudinal direction and parallel to
each other and so as to form the short sides of the basic
section, and connecting to the tilted sidewalls 34, 35. A
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pair of the groove portions 32, 33 that are recessed sym-
metrically with respect to the major axis A so as to have
a V-shape pointing toward the inside of the tubular shape
are formed in the middle in the lateral direction of the
wide sidewalls 30, 31, namely in a substantially horizontal
minor axis B portion located in the middle in the vertical
direction in FIG. 2. The pair of groove portions 32, 33 are
formed along the entire axial length of the tubular body
portion 22 so as to extend parallel to the axis a. The major
axis A is an axis that coincides with the longitudinal cen-
terline of the elongated section, namely, that passes
through the midpoints of the narrow sidewalls 36, 37 lo-
cated at the upper and lower ends of the body portion
22. The minor axis B is an axis that coincides with the
lateral centerline of the elongated section, namely, that
passes through the midpoints of the long sides located
on the right and left sides. The axis a is the intersection
of the major axis A and the minor axis B. The wide side-
walls 30, 31 correspond to the pair of sidewalls located
on the right and left sides and separated from each other
in the lateral direction of the vehicle.
[0024] A pair of wing-like flanges 38, 39 are formed
outside in the vertical direction of the pair of narrow side-
walls 36, 37 and integrally with the pair of narrow side-
walls 36, 37. The wing-like flanges 38, 39 are formed
along the entire axial length of the tubular body portion
22. In the section of the body portion 22 perpendicular
to its axis shown in FIG. 2, the wing-like flanges 38, 39
protrude slightly outward in the vertical direction from the
right and left ends of the narrow sidewalls 36, 37, and
are extended in the opposite directions from each other
so as to extend parallel to the narrow sidewalls 36, 37.
The lateral dimension (interval) between both ends (outer
ends) of the wing-like flanges 38, 39 is substantially the
same as the lateral dimension (interval) between the out-
er side surfaces of the tubular shape in the lateral direc-
tion of the vehicle, namely the outer surfaces of the wide
sidewalls 30, 31.
[0025] The body portion 22 has a pair of flat plate-like
partition walls 40, 42 that are disposed in the upper and
lower parts of the tubular shape divided by the groove
portions 32, 33 such that the partition walls 40, 42 couple
the right and left wide sidewalls 31, 30. The partition walls
40, 42 are formed along the entire axial length of the body
portion 22 so as to extend parallel to the axis a in the
axial direction of the body portion 22. In the section of
the body portion 22 perpendicular to its axis shown in
FIG. 2, the partition walls 40, 42 pass through intersec-
tions b, c of the major axis A and intermediate axes C,
D passing through the midpoints of the upper and lower
parts of the wide sidewalls 30, 31 divided by the groove
portions 32, 33. Moreover, the upper partition wall 40 is
tilted downward and the lower partition wall 42 is tilted
upward such that the interval between the partition walls
40, 42 decreases closer to the inner side of the vehicle
in the lateral direction of the vehicle (the leftward direction
in FIG. 2). The absolute values [θ] of tilt angles θ of the
partition walls 40, 42 with respect to the horizontal direc-

tion (the intermediate axes C, D) are the same. The par-
tition walls 40, 42 are tilted symmetrically with respect to
the horizontal direction and are disposed symmetrically
with respect to the minor axis B, and the tilt angle θ is
determined in the range of 0° < [θ] ≤ 20°. The absolute
value [θ] of the tilt angle θ of each partition wall 40, 42 is
equal to or smaller than the absolute value [α] of a max-
imum angle α at which the partition wall 40, 42 can be
coupled to the wide sidewalls 30, 31, so that both ends
of each partition wall 40, 42 are coupled to the wide side-
walls 30, 31. In the present embodiment, the absolute
value [α] of the maximum angle α is 20°, and the absolute
value [θ] of the tilt angle θ is 10°.
[0026] In the present embodiment, such a body portion
22 is formed as a single-piece member by extrusion mold-
ing of an aluminum alloy, and is molded integrally with
the wing-like flanges 38, 39 and the partition walls 40, 42
so as to have a substantially constant thickness dimen-
sion. The crash box 10 configured as described above
is disposed and used between the side member 12R and
the bumper beam 14 in such an attitude that the pair of
wide sidewalls 30, 31 are located on both sides in the
lateral direction of the vehicle and that the major axis A
extends substantially parallel to the vertical direction of
the vehicle.
[0027] According to this crash box 10, the pair of flat
plate-like partition walls 40, 42 are provided so as to be
separated from each other in the vertical direction with
the groove portions 32, 33 interposed therebetween and
so as to couple the wide sidewalls 30, 31 on both sides
thereof in the lateral direction of the vehicle. Moreover,
the pair of partition walls 40, 42 are tilted so that the in-
terval therebetween decreases as they get closer to the
inner side of the vehicle in the lateral direction of the
vehicle. This improves resistance to lateral buckling un-
der an impact load that is applied obliquely from the out-
side of the vehicle. Accordingly, even if the crash box 10
is subjected to a moment load M (see FIG. 4) due to an
impact load applied obliquely in the lateral direction of
the vehicle, lateral buckling is suppressed by the pres-
ence of the pair of partition walls 40, 42, whereby excel-
lent shock absorbing performance is stably obtained. In
particular, in the present embodiment, the wing-like flang-
es 38, 39 are formed integrally with the pair of narrow
sidewalls 36, 37. This further improves the resistance to
lateral buckling under the impact load that is applied ob-
liquely in the lateral direction, whereby excellent shock
absorbing performance is more stably obtained.
[0028] The pair of partition walls 40, 42 are provided
so as to be separated from each other in the vertical
direction with the groove portions 32, 33 interposed ther-
ebetween, and the both ends of the partition walls 40, 42
are coupled to the wide sidewalls 30, 31 integrally there-
with. This can improve the resistance to lateral buckling
without degrading bellows-type crushing properties due
to the groove portions 32, 33, whereby excellent shock
absorbing performance is more stably obtained.
[0029] The crash box 10 of the present embodiment is
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molded as a single-piece member by extrusion molding
of an aluminum alloy. The pair of partition walls 40, 42
are provided parallel to the axis a of the body portion 22,
and the absolute value [θ] of the tilt angle θ of each par-
tition wall 40, 42 with respect to the horizontal direction
is in the range of 0° < [θ] ≤ 20°. This can improve the
resistance to lateral buckling while ensuring extrusion
moldability.
[0030] The pair of partition walls 40, 42 are tilted sym-
metrically with respect to the horizontal direction and are
disposed symmetrically with respect to the minor axis B.
Accordingly, the moment load M etc. is substantially uni-
formly applied to the pair of partition walls 40, 42, and
the resistance to lateral buckling can be appropriately
improved.
[0031] FIG. 4 shows the case where the crash box 10
is subjected to an inward (counterclockwise in FIG. 4)
moment load M toward the inside of the vehicle due to a
load F that is obliquely applied from the tilted crash sur-
face 52 in an offset crash test using the crash barrier 50
in FIG. 3. Since the pair of partition walls 40, 42 are pro-
vided in addition to the wing-like flanges 38, 39 extending
in the lateral direction of the vehicle, lateral buckling due
to the moment load M is effectively suppressed.
[0032] FIGS. 5 to 9 are diagrams showing comparison
of properties of change in axial crush load (solid lines)
and absorbed energy (dashed lines) with respect to com-
pression stroke between the product of the present in-
vention (with the partition walls) and a conventional prod-
uct (with no partition wall). This comparison was made
by simulating by FEM analysis of a crushing process in
the offset crash test of FIG. 3 performed at a barrier angle
γ of 0°, β1, β2, β3, and β4 (0° < β1 < β2 < β3 < β4) and
a vehicle speed V1 of 16 km/h. FIG. 10 is a diagram
illustrating deformation of the product of the present in-
vention and the conventional product in nine stages at
fixed time intervals at the barrier angle γ of β1, β2, β3,
and β4 based on the above simulation results. These
simulation results show that neither the product of the
present invention nor the conventional product laterally
buckled at the barrier angle γ of up to β2, but there is a
clear difference in resistance to lateral buckling between
the product of the present invention and the conventional
product at the barrier angle γ of β3 or more. That is, only
the conventional product laterally buckled at the barrier
angle γ of β3, and the lateral buckling started at a com-
pression stroke ST1 in FIG. 8. The sixth stage at the
barrier angle γ of β3 in the conventional product (the left
column) of FIG. 10 corresponds to the time the lateral
buckling started. Both the product of the present inven-
tion and the conventional product laterally buckled at the
barrier angle γ of β4. At this barrier angle, the lateral buck-
ling of the conventional product started at a compression
stroke ST1 in FIG. 9, whereas the lateral buckling of the
product of the present invention started at a compression
stroke ST2 larger than the compression stroke ST1. This
shows that the product of the present invention has higher
resistance to lateral buckling than the conventional prod-

uct. The fifth stage at the barrier angle γ of β4 in the
conventional product of FIG. 10 corresponds to the time
the lateral buckling started, and the sixth stage at the
barrier angle γ of β4 in the product of the present invention
of FIG. 10 corresponds to the time the lateral buckling
started. As can be seen from the properties of change in
absorbed energy (dashed lines) in FIGS. 5 to 9, the prod-
uct of the present invention has better shock absorbing
performance than the conventional product in the entire
range of the compression strokes at every barrier angle
because the product of the present invention has an in-
creased section due to the presence of the pair of partition
walls 40, 42.
[0033] In the crash box 10 of the above embodiment,
the pair of partition walls 40, 42 are tilted symmetrically
with respect to the horizontal direction and are disposed
symmetrically with respect to the minor axis B. However,
as in, e.g., a crash box 60 of FIG. 11, a pair of partition
walls 62, 64 may be disposed asymmetrically with re-
spect to the horizontal direction. In this embodiment, the
absolute value [θ] of the tilt angle θ of the upper partition
wall 62 is equal to the absolute value [α] (= 20°) of the
maximum angle α, whereas the absolute value [θ] of the
tilt angle θ of the lower partition wall 64 is smaller than
the absolute value [α] of the maximum angle α and is
equal to 10°.
[0034] Although the embodiments of the present in-
vention are described above in detail based on the draw-
ings, the embodiments are shown by way of example
only, and the present invention can be embodied in var-
ious modified or improved forms based on the knowledge
of those skilled in the art.

NOMENCLATURE OF ELEMENTS

[0035] 10, 60: crash box (vehicle shock absorbing
member) 12R: side member (vehicle body-side member)
14: bumper beam (bumper member) 30, 31: wide side-
walls (a pair of sidewalls) 32, 33: groove portion 40, 42,
62, 64: partition walls a: axis θ: tilt angle

Claims

1. A vehicle shock absorbing member, which has a tu-
bular shape having a plurality of flat plate-like side-
walls and having a closed section, in which, of the
plurality of sidewalls, each of a pair of sidewalls lo-
cated on right and left sides and separated from each
other in a lateral direction of a vehicle has a groove
portion formed extending in an axial direction of the
tubular shape so as to be recessed inward, which is
disposed between a vehicle body-side member and
a bumper member in such an attitude that the axial
direction corresponds to a longitudinal direction of
the vehicle, and which, when subjected to a com-
pressive load, is crushed like a bellows in the axial
direction to absorb impact energy, the vehicle shock
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absorbing member characterized in that
a pair of flat plate-like partition walls are formed in
the tubular shape integrally with the tubular shape
so as to be separated from each other in a vertical
direction and so as to couple the pair of sidewalls,
and
the upper partition wall is tilted downward and the
lower partition wall is tilted upward such that an in-
terval between the pair of partition walls decreases
closer to an inner side of the vehicle in the lateral
direction of the vehicle.

2. A vehicle shock absorbing member, which has a tu-
bular shape with a closed section that has an elon-
gated shape with a pair of parallel long sides sepa-
rated from each other in a lateral direction of a vehi-
cle, in which each of a pair of wide sidewalls forming
the long sides has a groove portion formed extending
in an axial direction of the tubular shape so as to be
recessed inward, which is disposed between a ve-
hicle body-side member and a bumper member in
such an attitude that the axial direction corresponds
to a longitudinal direction of the vehicle, and which,
when subjected to a compressive load, is crushed
like a bellows in the axial direction to absorb impact
energy, the vehicle shock absorbing member char-
acterized in that
a pair of flat plate-like partition walls are formed in-
tegrally with the tubular shape so as to be disposed
in upper and lower parts of the tubular shape divided
by the groove portions such that the pair of partition
walls couple the pair of wide sidewalls, and
the upper partition wall is tilted downward and the
lower partition wall is tilted upward such that an in-
terval between the pair of partition walls decreases
closer to an inner side of the vehicle in the lateral
direction of the vehicle.

3. The vehicle shock absorbing member according to
claim 1 or 2, characterized in that
the vehicle shock absorbing member is a member
produced by extrusion molding of a metal, and
the pair of partition walls and the pair of sidewalls
are formed integrally each other to extend parallel
to the axial direction, and in a section perpendicular
to the axial direction, an absolute value [θ] of a tilt
angle θ of each of the pair of partition walls with re-
spect to a horizontal direction is in a range of 0° <
[θ] ≤ 20°.

4. The vehicle shock absorbing member according to
any one of claims 1 to 3, characterized in that
the pair of partition walls are tilted symmetrically with
respect to the horizontal direction in the section per-
pendicular to the axial direction.
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