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Description

TECHNICAL FIELD

[0001] The present invention relates to a shock absorb-
ing member that is configured to be capable of receiving
an impact load generated in the event of a vehicle colli-
sion or other such accidents and effectively absorbing
the impact load.

BACKGROUND ART

[0002] JP-A-2001/246995 discloses an art relating to
a shock absorbing member that is configured to be ca-
pable of receiving an impact load generated in the event
of a vehicle collision or other such accidents and absorb-
ing the impact load.
[0003] As shown in FIG. 19, a shock absorbing mem-
ber 100 described in JP-A-2001/246995 is composed of
an aluminium alloy cylindrical housing 102 and a high
rigidity foamed elastic body 104 that is received within
the housing 102. The shock absorbing member 100 may
be used for a bumper, a door impact beam or other such
devices of a vehicle, so as to receive an impact load
generated in the event of a vehicle collision by a side
surface of the cylindrical housing 102 and to absorb the
impact load and vibration energy.
[0004] JP-A-2001/182769 discloses a shock absorb-
ing member from which may be derived the pre-charac-
terizing portion of claim 1 appended hereto.

SUMMARY OF THE INVENTION

PROBLEMS TO BE SOLVED BY THE INVENTION

[0005] In the shock absorbing member 100 described
above, the impact load of the vehicle can be received
mainly by the housing 102. That is, the impact load cannot
be received only by the foamed elastic body 104. There-
fore, in a case that the shock absorbing member 100 is
used under a high load condition, the cylindrical housing
must be increased in strength. For that purpose, it is nec-
essary to take measures such as increasing a wall thick-
ness of the housing 102, or dividing an interior portion of
the housing 102 into a plurality of compartments using
partitions or other such members. As a result, the shock
absorbing member 100 can be increased in weight and
can be structurally complicated. This may lead to in-
creased costs.
[0006] The present invention has been made in order
to solve the problems described above. Accordingly, it is
an object of the present invention to make it possible to
effectively absorb a high load generated in the event of
a vehicle collision in a simplified structure.

MEANS FOR SOLVING THE PROBLEM

[0007] The above problems can be solved by the in-

vention as described in each of the claims.
[0008] A shock absorbing member defined in claim 1
may include a cylindrical member that is configured to
receive an impact load axially applied and to be axially
collapsed, a wood member that is received in the cylin-
drical member while an axial direction of annual rings
thereof is aligned with an axial direction of the cylindrical
member, and positioning means for positioning the wood
member relative to the cylindrical member such that a
clearance can be formed between an outer surface of
the wood member and an inner wall surface of the cylin-
drical member over an entire circumference thereof. The
wood member and the cylindrical member are configured
to receive the impact load in an axial direction thereof.
[0009] According to the present invention, the wood
member may be received in the cylindrical member while
the axial direction of the annual rings thereof is aligned
with the axial direction of the cylindrical member. There-
fore, the impact load axially applied can be received by
the annual rings of the wood member. As a result, a high
load can be received by the wood member.
[0010] Further, because the clearance may be formed
between the outer surface of the wood member and the
inner wall surface of the cylindrical member, when the
cylindrical member is axially crashed with the wood mem-
ber, the cylindrical member can be easily deformed ra-
dially inwardly. As a result, the cylindrical member can
be crashed into the bellows-shape around the wood
member. Thus, the wood member can be circumferen-
tially supported by the cylindrical member crashed into
the bellows-shape in a balanced manner, so as to be less
likely to fall down. As a result, the axial load can be ef-
fectively received by the wood member. Thus, the wood
member and the cylindrical member can be axially col-
lapsed, so that the high load can be effectively absorbed.
[0011] Further, the shock absorbing member can be
formed by simply introducing the wood member into the
cylindrical member. Therefore, the shock absorbing
member can be simplified in structure, so that costs there-
of can be reduced.
[0012] In the invention of claim 2, an area of the wood
member in cross section perpendicular to an axis of the
wood member in an axially predetermined region of the
wood member is smaller than that in a region other than
the predetermined region.
[0013] Therefore, when the impact load is axially ap-
plied to the wood member and the cylindrical member
(the shock absorbing member), the predetermined re-
gion of the wood member of which the area in cross sec-
tion is set to be smaller may be first crashed. Subse-
quently, the region other than the predetermined region
of the wood member can be successively crashed.
[0014] Further, when the area of the wood member in
cross section is uniform in the axial direction, a relatively
large impact load may be required at the start of crash.
Conversely, during the progression of crash, the wood
member can be crashed by a load smaller than such a
large load. Therefore, until the shock absorbing member
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(the wood member) starts to crash, a relatively large im-
pact load can be applied to a vehicle via the shock ab-
sorbing member. However, according to the present in-
vention, the predetermined region of the wood member
of which the area in cross section is set to be smaller can
be first crashed by a smaller force prior to the region other
than the predetermined region. Therefore, the impact
load applied to the shock absorbing member (the wood
member or other such members) at the start of crash can
be reduced. As a result, the impact load applied to the
vehicle via the shock absorbing member (the wood mem-
ber or other such members) can be reduced.
[0015] In the invention of claim 3, when under the as-
sumption that the wood member of which an area in cross
section is uniform in the axial direction thereof is axially
collapsed by the impact load axially applied, the impact
load applied to the wood member at the start of crash is
named as an initial load and the impact load applied to
the wood member during the progression of crash after
the start of crash is named as a successive load, a ratio
of the area of the wood member in cross section in the
predetermined region to the area of the wood member
in cross section in the region other than the predeter-
mined region is set to be substantially equal to a ratio of
the successive load to the initial load.
[0016] Therefore, the initial load of the shock absorbing
member at the start of crash can be reduced to the extent
of the successive load during the progression of crash,
so that the vehicle can be prevented from being applied
with a large load via the shock absorbing member.
[0017] In the invention of claim 4, the positioning
means include a plurality of projections that are projected
inwardly from the inner wall surface of the cylindrical
member. The projections are positioned so as to circum-
ferentially surround the outer surface of the wood mem-
ber.
[0018] Therefore, the clearance formed between the
outer surface of the wood member and the inner wall
surface of the cylindrical member can be set to a desired
value based on a projection amount of the projections
from the inner wall surface of the cylindrical member.
[0019] In the invention of claim 5, the positioning
means include a plurality of plate-shaped members that
are interleaved between the inner wall surface of the cy-
lindrical member and the outer surface of the wood mem-
ber. The plate-shaped members are positioned so as to
circumferentially surround the outer surface of the wood
member.
[0020] Therefore, the clearance formed between the
outer surface of the wood member and the inner wall
surface of the cylindrical member can be set to a desired
value based on a thickness of the plate-shaped mem-
bers.
[0021] In the invention of claim 6, the cylindrical mem-
ber has a rectangular cylindrical shape. The wood mem-
ber has a rectangular columnar shape. The clearance
has a constant size.
[0022] Therefore, the wood member and the cylindrical

member can be circumferentially uniformly collapsed.
[0023] In the invention of claim 7, the cylindrical mem-
ber includes an aluminum alloy molded article. The wood
member includes a cedar wood member.
[0024] In the invention of claim 8, when a wall thickness
of the cylindrical member is a range from about 0.4 mm
to about 1.1 mm, the size of the clearance is set to 0.5
mm or more.
[0025] Therefore, a large load can be effectively re-
ceived by the wood member. In addition, the cylindrical
member can be crashed into the bellows-shape around
the wood member, so as to circumferentially effectively
support the wood member.

EFFECTS OF THE INVENTION

[0026] According to the present invention, it is possible
to effectively absorb a high load generated in the event
of a vehicle collision without complicating a structure.

BRIEF DESCRIPTION OF THE DRAWINGS

[0027]

FIG. 1 is a schematic plan view of a vehicle front
portion having a shock absorbing member according
to Embodiment 1 of the present invention.
FIG. 2 is a whole perspective view of the shock ab-
sorbing member according to Embodiment 1 of the
present invention.
FIG. 3 is a schematic sectional view taken along line
III-III of FIG. 2.
FIG. 4 is a schematic view viewed from a direction
corresponding to line IV-IV of FIG 2.
FIG. 5 is a schematic sectional view taken along line
V-V of FIG. 2.
FIG. 6 is a set of views which includes a schematic
perspective view of a positioning mechanism consti-
tuting the shock absorbing member (Figure A), and
a side view thereof (Figure B).
FIG. 7 is a set of views which includes a schematic
perspective view of another positioning mechanism
constituting the shock absorbing member (Figure A),
and a side view thereof (Figure B).
FIG. 8 is a set of views which includes a schematic
perspective view of another cylindrical member con-
stituting the shock absorbing member (Figure A), a
vertical sectional view thereof (Figure B), and a side
view of the cylindrical member viewed from an axial
direction thereof (Figure C).
FIG. 9 is a set of views which includes a schematic
perspective view of the shock absorbing member,
which view illustrates a condition in which the shock
absorbing member is axially collapsed by an impact
load applied thereto (Figure A), a sectional view tak-
en along line B-B of Figure A (Figure B), a sectional
view taken along line C-C of Figure A (Figure C), a
sectional view taken along line D-D of Figure A or
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Figure B (Figure D), and a sectional view taken along
line E-E of Figure B (Figure E).
FIG. 10 is a set of measured data illustrating a rela-
tionship between an impact load applied to the shock
absorbing member and a collapsing amount (a
stroke) of the shock absorbing member.
FIG. 11 is a schematic transverse sectional view of
a shock absorbing member according to a modified
form.
FIG. 12 is a schematic transverse sectional view of
a shock absorbing member according to a modified
form.
FIG. 13 is a schematic vertical sectional view of a
shock absorbing member according to Embodiment
2 of the present invention.
FIG. 14 is a view viewed from a direction correspond-
ing to line XIV-XIV of FIG. 13. FIG. 15 is a set of
measured data illustrating a relationship between an
impact load applied to the shock absorbing member
and a collapsing amount (a stroke) of the shock ab-
sorbing member.
FIG. 16 is a schematic vertical sectional view of a
shock absorbing member according to a modified
form.
FIG. 17 is a schematic vertical sectional view of a
shock absorbing member according to a modified
form.
FIG. 18 is a schematic vertical sectional view of a
shock absorbing member according to a modified
form.
FIG. 19 is a transverse sectional view of a conven-
tional shock absorbing member.

MODE FOR CARRYING OUT THE INVENTION

[Embodiment 1]

[0028] In the following, a shock absorbing member ac-
cording to Embodiment 1 of the present invention will be
described with reference to FIG. 1 to FIG. 12.
[0029] Further, an X-direction, a Y-direction and a Z-
direction in the drawings respectively correspond to a
width direction, a height direction and a front-back direc-
tion of a vehicle to which the shock absorbing member
is attached.

<Regarding Outline of Attaching Portion of Shock Ab-
sorbing Member 10>

[0030] A shock absorbing member 10 according to the
present embodiment is a member that is capable of re-
ceiving an impact load generated in the event of a vehicle
collision and absorbing the impact load. As shown in FIG.
1, the shock absorbing member 10 is attached to each
of crushable boxes that are disposed between a bumper
reinforcement member 3 of a front bumper (not shown)
and right and left side members 5 of a vehicle 2.

<Regarding Structure of Shock Absorbing Member 10>

[0031] As shown in FIG. 2 to FIG. 5, the shock absorb-
ing member 10 may be composed of a cylindrical member
20, a wood member 12 received within the cylindrical
member 20 while leaving a clearance S therebetween,
positioning means 25 and 30 for positioning the wood
member 12 relative to the cylindrical member 20.
[0032] The cylindrical member 20 may be an aluminum
alloy molded article formed by extrusion molding and may
have a rectangular cylindrical shape. Further, a wall thick-
ness of the cylindrical member 20 may be set to about
0.5 mm. Preferably, the wall thickness of the cylindrical
member 20 may be set to a range from about 0.4 mm to
1.1 mm.
[0033] As shown in FIG. 2 to FIG. 5, the wood member
12 may have a rectangular columnar shape. The wood
member 12 may have a transverse cross-sectional shape
identical to a cross-sectional shape (a transverse cross-
sectional shape) of the cylindrical member 20 that is tak-
en in a direction perpendicular to an axis of the cylindrical
member 20. Further, the wood member 12 may have a
length substantially identical to an axial length of the cy-
lindrical member 20. The wood member 12 may have
the rectangular columnar shape and may be configured
such that an axial direction of annual rings 12k thereof
may be aligned with a longitudinal direction (an axial di-
rection) thereof. Therefore, in a condition in which the
wood member 12 is introduced into the cylindrical mem-
ber 20, the axial direction of the annual rings 12k of the
wood member 12 may substantially be identical to an
axial direction of the cylindrical member 20. That is, the
wood member 12 may be received in the cylindrical mem-
ber 20 while the axial direction of the annual rings 12k
thereof is aligned with the axial direction of the cylindrical
member 20.
[0034] Further, a cedar wood member may preferably
be used as the wood member 12.

<Regarding Positioning Means 25 of Shock Absorbing 
Member 10>

[0035] As shown in FIG. 4, V-shaped projections 25
acting as the positioning means may be formed in a distal
end portion (a left end side in FIG. 2) of the cylindrical
member 20. The V-shaped projections 25 may respec-
tively be projected inwardly from an inner wall surface 21
of the cylindrical member 20, i.e., an upper surface 21u,
a lower surface 21d, a left side surface 21f and a right
side surface 21r of the cylindrical member 20. The V-
shaped projections 25 may be projections that are capa-
ble of positioning the wood member 12 relative to the
cylindrical member 20 such that a constant size of clear-
ance (gap) S can be formed between the inner wall sur-
face 21 of the cylindrical member 20, i.e., the upper sur-
face 21u, the lower surface 21 d, the left side surface 21
f and the right side surface 21r of the cylindrical member
20, and an outer surface of the wood member 12, i.e.,
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an upper surface 12u, a lower surface 12d, a left side
surface 12f and a right side surface 12r of the wood mem-
ber 12.
[0036] The V-shaped projections 25 may respectively
formed in central portions of distal end portions of the
upper surface 21u, the lower surface 21 d, the left side
surface 21f and the right side surface 21r. The four V-
shaped projections 25 may have the same size of pro-
jection as each other. Further, as shown in FIG. 2, a pro-
jection amount of each of the V-shaped projections 25
may be maximized in a distal end position of the cylin-
drical member 20 and may be gradually reduced with
increasing distance from the distal end position in an axial
direction of the cylindrical member 20. Thus, when the
wood member 12 is inserted into the cylindrical member
20 from a rear side of the cylindrical member 20, a distal
end portion of the wood member 12 may be introduced
into a center of the cylindrical member 20 while it is guided
by the four V-shaped projections 25 during insertion. Fur-
ther, as shown in FIG. 3 and FIG. 4, the substantially
constant size of clearance S can be formed between the
distal end side outer surface of the wood member 12 and
the inner wall surface 21 of the cylindrical member 20.

<Regarding Positioning Means 30 of Shock Absorbing 
Member 10>

[0037] As shown in FIG. 5, the positioning means 30
may be disposed in a proximal end portion (a right end
side in FIG. 2) of the cylindrical member 20. The posi-
tioning means 30 may function to position a proximal end
portion of the wood member 12 relative to the proximal
end portion of the cylindrical member 20 in a condition
in which the wood member 12 is received within the cy-
lindrical member 20.
[0038] As shown in FIGS. 6(A) (B), the positioning
means 30 may be composed of a band plate-shaped
vertical plate portion 34 and a band plate-shaped trans-
verse plate portion 36 that are positioned across each
other, and a positioning pin 37 that connects the vertical
plate portion 34 and the transverse plate portion 36 at an
intersecting portion thereof and projects in an orthogonal
direction (forward) relative to the vertical plate portion 34
and the transverse plate portion 36. Further, upper and
lower ends of the vertical plate portion 34 and upper and
lower ends of the transverse plate portion 36 may re-
spectively bent forwardly at a right angle, thereby forming
insertion plate portions 34w and 36w.
[0039] As shown in FIG. 5, the upper and lower inser-
tion plate portions 34w of the vertical plate portion 34
may respectively be inserted between the upper surface
21u of the cylindrical member 20 and the upper surface
12u of the wood member 12, and between the lower sur-
face 21d of the cylindrical member 20 and the lower sur-
face 12d of the wood member 12. Further, the right and
left insertion plate portions 36w of the transverse plate
portion 36 may respectively be inserted between the right
side surface 21r of the cylindrical member 20 and the

right side surface 12r of the wood member 12, and be-
tween the left side surface 21f of the cylindrical member
20 and the left side surface 12f of the wood member 12.
Each of the insertion plate portions 34w and 36w of the
vertical plate portion 34 and the transverse plate portion
36 may be set to the substantially same thickness as the
clearance S. Further, the wood member 12 may have a
positioning hole 12e (FIG. 6(B)) that is formed in a center
of a rear end surface thereof. The positioning hole 12e
may be configured such that the positioning pin 37 of the
positioning means 30 can be inserted thereinto.
[0040] That is, in a condition in which the wood member
12 is received in the cylindrical member 20, when the
insertion plate portions 34w of the vertical plate portion
34 and the insertion plate portions 36w of the transverse
plate portion 36 are inserted into the clearance S formed
between the proximal end side outer surface of the wood
member 12 and the inner wall surface 21 of the cylindrical
member 20 while the positioning pin 37 of the positioning
means 30 is inserted into the positioning hole 12e of the
wood member 12, the proximal end portion of the wood
member 12 can be positioned in a center of the proximal
end portion of the cylindrical member 20.
[0041] Thus, due to the V-shaped projections 25
formed in the distal end portion of the cylindrical member
20 and the positioning means 30, the distal end portion
and the proximal end portion of the wood member 12 can
be conformably positioned in central positions of the dis-
tal end portion and the proximal end portion of the cylin-
drical member 20 while the wood member 12 is concen-
trically aligned with the cylindrical member 20. As a result,
as shown in FIG. 3, the clearance S (the gap) having the
constant size over the entire circumference thereof can
be formed between the outer surface of the wood mem-
ber 12 and the inner wall surface 21 of the cylindrical
member 20.
[0042] Further, the size of the clearance S may be set
to a range from 0.8 mm to 1.3 mm. Preferably, the size
of the clearance may be set to 0.5 mm or more.
[0043] As described above, the positioning means 30
that is composed of the vertical plate portion 34 and the
transverse plate portion 36 positioned across each other
and the positioning pin 37 is exemplified. However, as
shown in FIGS. 7(A) (B), instead of the vertical plate por-
tion 34, the transverse plate portion 36 and the position-
ing pin 37, four clips 38 having insertion plate portions
38w can be used.
[0044] Further, as shown in FIGS. 8(A)-(C), instead of
the positioning means 30 and the V-shaped projections
25, semispherical projections 27 having the same size
of projection as each other can be formed in the upper
surface 21u, the lower surface 21d and the side surfaces
21r and 21f of the cylindrical member 20 in the distal and
proximal end portions thereof.
[0045] Further, the insertion plate portions 38w of the
clips 38 and the insertion plate portions 34w and 36w of
the vertical plate portion 34 and the transverse plate por-
tion 36 may correspond to plate-shaped members of the
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present invention.

<Regarding Action of Shock Absorbing Member 10>

[0046] Next, action of the shock absorbing member 10
will be described with reference to FIG. 9 and FIG. 10.
[0047] When a frontal collision occurs in the vehicle 2,
an impact load is axially applied to the shock absorbing
member 10. As shown in FIG. 10, when the impact load
exceeds an acceptable value H (e.g., 5-6 3 104 N), the
shock absorbing member 10 can be axially collapsed, so
that the impact load can be absorbed. That is, the wood
member 12 and the cylindrical member 20 constituting
the shock absorbing member 10 can be applied with the
impact load, so as to be axially collapsed by the impact
load. Further, in FIG. 10, a vertical axis corresponds to
magnitude of the impact load. Conversely, a horizontal
axis corresponds to an axially collapsing amount (stroke)
of the shock absorbing member 10.
[0048] As previously described, the clearance S that
is set to the range from 0.8 mm to 1.3 mm may be formed
between the outer surface of the wood member 12 and
the inner wall surface 21 of the cylindrical member 20.
Therefore, as shown in FIGS. 9(A)-(E), when the cylin-
drical member 20 is collapsed with the wood member 12,
the cylindrical member 20 can be easily deformed radially
inwardly. As a result, as shown in FIGS. 9(D) (E), the
cylindrical member 20 can be collapsed into a bellows-
shape around the wood member 12.
[0049] That is, in a first bent position L1 of the shock
absorbing member 10 that is positioned adjacent to a
distal end portion thereof (FIG 9(D)), as shown in, for
example, FIG. 9(B), an upper portion and a lower portion
of the cylindrical member 20 can respectively be de-
formed radially outwardly whereas a left portion and a
right portion of the cylindrical member 20 can respectively
be deformed radially inwardly. Thus, in the first bent por-
tion L1, the upper portion and the lower portion of the
cylindrical member 20 can be bulged outwardly (FIGS.
9(B) (D)) while the left portion and the right portion of the
cylindrical member 20 can be depressed inwardly to con-
tact the outer surface of the wood member 12 (FIGS.
9(B) (E)).
[0050] Further, in a second bent position L2 that is po-
sitioned behind the first bent position L1, as shown in
FIG. 9(C), the upper portion and the lower portion of the
cylindrical member 20 can respectively be depressed in-
wardly to contact the outer surface of the wood member
12 while the left portion and the right portion of the cylin-
drical member 20 can be bulged outwardly.
[0051] Further, in a third bent position L3 that is posi-
tioned behind the second bent position L2, the cylindrical
member 20 can be deformed in a manner similar to the
first bent position L1. Conversely, in a fourth bent position
L4 that is positioned behind the third bent position L3,
the cylindrical member 20 can be deformed in a manner
similar to the second bent position L2.
[0052] That is, the cylindrical member 20 can be col-

lapsed into the bellows-shape around the wood member
12 while the upper portion and the lower portion thereof
are out of phase with the left portion and the right portion
by 90 degrees.
[0053] Thus, the cylindrical member 20 can be col-
lapsed into the bellows-shape around the wood member
12. Therefore, the cylindrical member 20 can prevent the
wood member 12 from falling down. As a result, the wood
member 12 can be reliably crashed axially. Therefore,
as shown in FIG. 10, the impact load can be absorbed
for the collapsing stroke of the wood member 12.
[0054] FIG. 10 (an upper figure) shows a graph that is
obtained in a condition in which the size of the clearance
S is set to 0.8 mm. Conversely, FIG. 10 (a lower figure)
shows a graph that is obtained in a condition in which
the size of the clearance S is set to 1.3 mm.
[0055] Further, when the size of the clearance S is
close to zero, the cylindrical member 20 cannot be col-
lapsed into the bellows-shape around the wood member
12. Instead, the cylindrical member 20 can be partially
tom axially Therefore, the cylindrical member 20 cannot
support the wood member 12 in a balanced manner. As
a result, the wood member 12 can fall down halfway, so
that the impact load axially applied cannot be effectively
absorbed.

<Advantage of Shock Absorbing Member 10 of Present 
Embodiment>

[0056] According to the shock absorbing member 10
of the present embodiment, the wood member 12 may
be received in the cylindrical member 20 while the axial
direction of the annual rings 12k thereof is aligned with
the axial direction of the cylindrical member 20. There-
fore, the load axially applied can be received by the an-
nual rings 12k of the wood member 12. As a result, a
high load can be received by the wood member 12.
[0057] Further, because the clearance S may be
formed between the outer surface of the wood member
12 and the inner wall surface 21 of the cylindrical member
20, when the cylindrical member 20 is axially crashed
with the wood member 12, the cylindrical member 20 can
be deformed radially inwardly. As a result, the cylindrical
member 20 can be crashed into the bellows-shape
around the wood member 12. That is, the cylindrical
member 20 can be prevented from being partially torn
axially. Thus, the wood member 12 can be circumferen-
tially supported by the cylindrical member 20 crashed
into the bellows-shape in a balanced manner, so as to
be less likely to fall down. As a result, the axial load can
be effectively received by the wood member 12. Thus,
the wood member 12 and the cylindrical member 20 can
be axially collapsed, so that the high load can be effec-
tively absorbed.
[0058] Further, the shock absorbing member can be
formed by simply introducing the wood member 12 into
the cylindrical member 20. Therefore, the shock absorb-
ing member can be simplified in structure, so that costs

9 10 



EP 2 647 868 B1

7

5

10

15

20

25

30

35

40

45

50

55

thereof can be reduced.
[0059] Further, the positioning means may include a
plurality of projections 25 and 27 projected from the inner
wall surface 21 of the cylindrical member 20. These pro-
jections may be positioned so as to circumferentially sur-
round the outer surface of the wood member 12. There-
fore, the clearance S formed between the outer surface
of the wood member 12 and the inner wall surface 21 of
the cylindrical member 20 can be set to a desired value
by changing the projection amount of the projections 25
and 27.
[0060] In addition, the positioning means may include
a plurality of the plate-shaped members (the insertion
plate portions 34w, 36w and 38w) that are interleaved
between the inner wall surface of the cylindrical member
20 and the outer surface of the wood member 12. These
members are positioned so as to circumferentially sur-
round the outer surface of the wood member 12. There-
fore, the clearance S formed between the outer surface
of the wood member 12 and the inner wall surface 21 of
the cylindrical member 20 can be set to a desired value
by changing a thickness of the plate-shaped members
(the insertion plate portions 34w, 36w and 38w).
[0061] Further, the cylindrical member 20 may have
the rectangular cylindrical shape. Conversely, the wood
member 12 may have the rectangular columnar shape.
Further, the clearance S may have the constant size.
Therefore, the wood member 12 and the cylindrical mem-
ber 20 can be circumferentially uniformly collapsed.
[0062] Further, the cylindrical member 20 may be the
aluminum alloy molded article formed by extrusion mold-
ing. Conversely, the wood member 12 may be the cedar
wood member. Therefore, the large load can be effec-
tively received by the wood member 12. In addition, the
cylindrical member 20 can be crashed into the bellows-
shape around the wood member 12, so as to circumfer-
entially effectively support the wood member 12.

<Modified Forms>

[0063] The present invention is not limited to the em-
bodiment described above and can be changed or mod-
ified without departing from the scope of the present in-
vention. In the present embodiment, the wood member
12 having the rectangular columnar shape is inserted
into the cylindrical member 20 having the rectangular cy-
lindrical shape while the size of the clearance S is main-
tained constant. However, as shown in FIG 11, the wood
member 12 having a hexagonal columnar shape can be
inserted into the cylindrical member 20 having the rec-
tangular cylindrical shape. Alternatively, as shown in FIG.
12, the wood member 12 having an ellipsoidal columnar
shape can be inserted into the cylindrical member 20
having the rectangular cylindrical shape.
[0064] Further, the aluminum alloy molded article
formed by extrusion molding is used as the cylindrical
member 20. However, the cylindrical member 20 can be
formed by pultrusion molding using an aluminum extru-

sion grade material. Further, the cylindrical member 20
can be formed using a resinous material that is configured
to be crashed into the bellows-shape.

[Embodiment 2]

[0065] Next, a shock absorbing member 50 according
to Embodiment 2 of the present invention will be de-
scribed with reference to FIGS. 13 to 18.
[0066] The shock absorbing member 50 of the present
embodiment may have the same structure as the shock
absorbing member 10 of Embodiment 1 provided that an
area of the wood member 12 in transverse cross section
(in cross section perpendicular to an axis) is changed in
the axial direction of the wood member 12. Therefore,
portions that are the same as the shock absorbing mem-
ber 10 of Embodiment 1 will be identified by the same
reference numerals and a description thereof may be
omitted.
[0067] As shown in FIG. 13 and FIG. 14, the wood
member 12 of the shock absorbing member 50 may have
a substantially rectangular columnar shape. Four sides
of a rectangular distal end of the wood member 12 may
respectively be chamfered obliquely. That is, a distal end
portion 12y of the wood member 12 may have a rectan-
gular truncated cone-shape that is defined by upper, low-
er, right and left inclined surfaces 12x and a square distal
end surface 12z. Therefore, an area of the distal end
surface 12z of the wood member 12 may correspond to
an area of an upper base of the rectangular truncated
cone-shaped portion. Thus, in the distal end portion 12y
of the wood member 12, the area of the wood member
12 in cross section taken in the direction perpendicular
to the axis can be gradually increased from the area of
the upper base of the rectangular truncated cone-shaped
portion (an area Su of the distal end surface 12z) toward
an area of a lower base of the rectangular truncated cone-
shaped portion (an area Sd of a bottom surface). Further,
in a portion other than the distal end portion 12y of the
wood member 12, the area of the wood member 12 in
cross section taken in the direction perpendicular to the
axis may be equal to the area of the lower base of the
rectangular truncated cone-shaped portion (the area of
the bottom surface).
[0068] Generally, a load that is required to axially crash
the wood member 12 may substantially be proportional
to the area of the wood member 12 in cross section taken
in the direction perpendicular to the axis of the wood
member 12. As described above, in this embodiment, a
cross-sectional area of the wood member 12 in the distal
end portion 12y may be set to be smaller than a cross-
sectional area of the wood member 12 in the portion other
than the distal end portion 12y. Therefore, the distal end
portion 12y of the wood member 12 can be first crashed
by a relatively low load. Subsequently, the portion other
than the distal end portion 12y of the wood member 12
can be crashed.
[0069] Further, the distal end portion 12y of the wood
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member 12 may correspond to a predetermined region
of the present invention.
[0070] Further, as in the case of Embodiment 1, when
an area of the wood member 12 in cross section is uniform
in the axial direction of the wood member 12, as shown
in FIG. 10(A) or other drawings, an impact load (an initial
load Hs) applied to the wood member 12 at the start of
crash may be greater than an impact load (a successive
load Hc) applied to the wood member during the progres-
sion of crash by an amount of about ΔH(ΔH 6 Hs - He).
[0071] In the shock absorbing member 50 of the
present embodiment, a ratio of the area Su of the distal
end surface 12z of the wood member 12 (the area of the
upper base of the rectangular truncated cone-shaped
portion) to the area Sd of the wood member 12 in the
portion other than the distal end portion 12y (the area of
the lower base of the rectangular truncated cone-shaped
portion), i.e., Su/Sd, may be set to be substantially equal
to the successive load Hc/the initial load Hs.
[0072] When the impact load is axially applied to the
shock absorbing member 50 due to the frontal collision
of the vehicle 2, a distal end portion of the shock absorb-
ing member 50 can be first crashed by a relatively low
load. Subsequently, a portion other than the distal end
portion of the shock absorbing member 50 can be
crashed. Therefore, as shown in FIG. 15, the impact load
(the initial load Hs) applied to the shock absorbing mem-
ber 50 (the wood member 12 or other such members) at
the start of crash can be reduced to the extent of the
successive load Hc. Thus, the vehicle 2 can be prevented
from being applied with a large load at the start of crash
of the shock absorbing member 50.

<Modified Forms>

[0073] The present invention is not limited to the em-
bodiment described above and can be changed or mod-
ified without departing from the scope of the present in-
vention. In the present embodiment, as shown in FIG.
13, the distal end portion 12y of the wood member 12 of
the shock absorbing member 50 may be shaped into the
rectangular truncated cone-shape. However, as shown
in FIG. 16, the distal end portion 12y of the wood member
12 can be circumferentially cut off so as to form a shoul-
dered portion therearound, so that the area of the distal
end portion 12y in cross section can be uniform in the
axial direction of the wood member 12. Thus, the impact
load (the initial load Hs) applied to the shock absorbing
member 50 (the wood member 12 or other such mem-
bers) at the start of crash can be further reduced.
[0074] Further, as shown in FIG. 17, instead of circum-
ferentially cutting off the distal end portion 12y of the wood
member 12, a central portion the distal end portion 12y
of the wood member 12 can be removed so as to form a
recessed portion having a rectangular columnar shape
or a columnar shape.
[0075] Further, in the present embodiment, the distal
end portion 12y of the wood member 12 may be proc-

essed. However, as shown in FIG. 18, the wood member
12 can have a groove 12m that is circumferentially formed
in a middle portion in the axial direction thereof, so that
the portion of the wood member 12 can have a cross-
sectional area smaller than a cross-sectional area of the
other portions of the wood member 12. In such a case,
the cylindrical member 20 covering the wood member 12
may be pressed along a line corresponding to the groove
12m of the wood member 12 in a post-processing step,
so as to engage the groove 12m in a pressed portion
thereof. Thus, the cylindrical member 20 can be axially
positioned relative to the wood member 12.
[0076] Further, the groove 12m of the wood member
12 may correspond to the predetermined region of the
present invention.
[0077] In addition, in the present embodiment, the
wood member 12 having the substantially rectangular
columnar shape. However, the cross-sectional shape of
the wood member 12 can be appropriately changed.

DESCRIPTION OF SYMBOLS

[0078]

10 shock absorbing member
12 wood member
12k annual rings (wood grain)
12y distal end portion (predetermined region)
12m groove (predetermined region)
20 cylindrical member
21 inner wall surface
25 V-shaped projections (projections) (positioning
means)
27 projections (positioning means)
30 positioning means
34w insertion plate portions (plate-shaped mem-
bers)
36w insertion plate portions (plate-shaped mem-
bers)
38 clips (positioning means)
38w insertion plate portions (plate-shaped mem-
bers)
50 shock absorbing member
S clearance (gap)

Claims

1. A shock absorbing member, comprising:

a cylindrical member (20) that is configured to
receive an impact load axially applied and to be
axially collapsed, and
a wood member (12) that is received in the cy-
lindrical member while an axial direction of an-
nual rings (12k) thereof is aligned with an axial
direction of the cylindrical member,
wherein the wood member and the cylindrical
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member are configured to receive the impact
load in an axial direction thereof, characterized
in that said shock absorbing member further
comprises
positioning means (25, 27, 30) for positioning
the wood member relative to the cylindrical
member such that a clearance (S) is formed be-
tween an outer surface (12u, 12d, 12f, 12r) of
the wood member and an inner wall surface (21)
of the cylindrical member over an entire circum-
ference thereof.

2. The shock absorbing member as defined in claim 1,
wherein an area of the wood member (12) in cross-
section perpendicular to an axis of the wood member
in an axially predetermined region (12y) of the wood
member is smaller than that in a region other than
the predetermined region.

3. The shock absorbing member as defined in claim 2,
wherein when under the assumption that the wood
member (12) of which an area in cross-section is
uniform in the axial direction thereof is axially col-
lapsed by the impact load axially applied, the impact
load applied to the wood member at the start of crash
is named as an initial load (Hs) and the impact load
applied to the wood member during the progression
of crash after the start of crash is named as a suc-
cessive load (Hc), a ratio of the area of the wood
member in cross-section in the predetermined re-
gion (12y) to the area of wood member in cross-sec-
tion in the region other than the predetermined region
is set to be substantially equal to a ratio of the suc-
cessive load to the initial load.

4. The shock absorbing member as defined in any one
of claims 1 to 3, wherein the positioning means (25,
27, 30) comprise a plurality of projections (25, 27)
that are projected inwardly from the inner wall sur-
face (21) of the cylinder member (20), the projections
being positioned so as to circumferentially surround
the outer surface of the wood member (12).

5. The shock absorbing member as defined in any one
of claims 1 to 3, wherein the positioning means (25,
27, 30) comprise a plurality of plate-shaped mem-
bers (34w, 36u, 38u) that are interleaved between
the inner wall surface (21) of the cylindrical member
(20) and the outer surface of the wood member (12),
the plate-shaped members being positioned so as
to circumferentially surround the outer surface (12u,
12d, 12f, 12r) of the wood member.

6. The shock absorbing member as defined in any one
of claims 1 to 5, wherein the cylindrical member (20)
has a rectangular cylindrical shape, wherein the
wood member (12) has a rectangular columnar
shape, and wherein the clearance (S) has a constant

size.

7. The shock absorbing member as defined in any one
of claims 1 to 6, wherein the cylindrical member (20)
comprises an aluminium alloy molded article, and
wherein the wood member (12) comprises a cedar
wood member.

8. The shock absorbing member as defined in claim 7,
wherein when a wall thickness of the cylindrical (20)
member is a range from about 0.4 mm to about 1.1
mm, the size of the clearance (S) is set to 0.5 mm
or more.

Patentansprüche

1. Stoßdämpfungselement mit:

einem zylindrischen Element (20), das konfigu-
riert ist, um eine axial aufgebrachte Aufpralllast
aufzunehmen und axial zu kollabieren, und
einem Holzelement (12), das in dem zylindri-
schen Element aufgenommen ist, während eine
Axialrichtung von Jahresringen (12k) in Axial-
richtung des zylindrischen Elements ausgerich-
tet ist,
wobei das Holzelement und das zylindrische
Element konfiguriert sind, um in axialer Richtung
die Aufpralllast aufzunehmen,
dadurch gekennzeichnet, dass das
Stoßdämpfungselement ferner aufweist:

Positionierungsmittel (25, 27, 30) zum Po-
sitionieren des Holzelements relativ zu dem
zylindrischen Element, so dass über den
gesamten Umfang ein Spiel (S) zwischen
einer Außenoberfläche (12u, 12d, 12f, 12r)
des Holzelements und einer Innenwandflä-
che (21) des zylindrischen Teils ausgebildet
ist.

2. Stoßdämpfungselement nach Anspruch 1, wobei ei-
ne Fläche des Holzelements (12) in einem Quer-
schnitt senkrecht zu einer Achse des Holzelements
in einem axial vorbestimmten Bereich (12y) des Hol-
zelements kleiner als in einem anderem Bereich als
dem vorbestimmten Bereich ist.

3. Stoßdämpfungselement nach Anspruch 2, wobei,
wenn in der Annahme, dass das Holzelement (12),
dessen Querschnittsfläche in axialer Richtung ein-
heitlich ist, durch die axial aufgebrachte Aufpralllast
axial kollabiert, die zu Beginn des Aufpralls auf das
Holzelement aufgebrachte Aufpralllast als eine An-
fangslast (Hs) bezeichnet wird und die nach dem Be-
ginn des Aufpralls bei fortschreitendem Aufprall auf
das Holzelement aufgebrachte Aufpralllast als eine
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Folgelast (Hc) bezeichnet wird, ein Verhältnis der
Querschnittsfläche des Holzelements in dem vorbe-
stimmten Bereich (12y) zu der Querschnittsfläche
des Holzelements in dem anderen Bereich als dem
vorbestimmten Bereich so festgelegt wird, dass die-
ses im Wesentlichen einem Verhältnis der Folgelast
zu der Anfangslast entspricht.

4. Stoßdämpfungselement nach einem der Ansprüche
1 bis 3, wobei die Positionierungsmittel (25, 27, 30)
eine Vielzahl von Vorsprüngen (25, 27) aufweisen,
welche von der Innenwandfläche (21) des zylindri-
schen Elements (20) nach innen vorspringen, wobei
die Vorsprünge so angeordnet sind, dass sie in Um-
fangsrichtung die Außenfläche des Holzelements
(12) umgeben.

5. Stoßdämpfungselement nach einem der Ansprüche
1 bis 3, wobei die Positionierungsmittel (25, 27, 30)
eine Vielzahl an plattenförmigen Teilen (34w, 36u,
38u) aufweisen, welche zwischen der Innenwand-
fläche (21) des zylindrischen Elements (20) und der
Außenfläche des Holzelements (12) zwischengela-
gert sind, wobei die plattenförmigen Teile so positi-
oniert sind, dass sie in Umfangsrichtung die Außen-
fläche (12u, 12d, 12f, 12r) des Holzelements umge-
ben.

6. Stoßdämpfungselement nach einem der Ansprüche
1 bis 5, wobei das zylindrische Element (20) eine
rechteckwinklige zylindrische Form hat, wobei das
Holzelement (12) eine rechtwinklige Säulenform hat
und wobei das Spiel (S) eine konstante Größe auf-
weist.

7. Stoßdämpfungselement nach einem der Ansprüche
1 bis 6, wobei das zylindrische Element (20) ein Alu-
miniumlegierungsformteil aufweist und wobei das
Holzelement (12) ein Zedernholzelement aufweist.

8. Stoßdämpfungselement nach Anspruch 7, wobei,
wenn eine Wandstärke des zylindrischen Elements
(20) im Bereich von etwa 0,4 mm bis etwa 1,1 mm
liegt, die Größe des Spiels (S) auf 0,5 mm oder grö-
ßer eingestellt wird.

Revendications

1. Élément amortisseur de chocs, qui comprend :

un élément cylindrique (20) configuré pour re-
cevoir une charge d’impact appliquée axiale-
ment, et pour s’affaisser axialement, et
un élément en bois (12) qui est reçu dans l’élé-
ment cylindrique pendant qu’une direction axia-
le des cernes annuels (12k) de celui-ci est ali-
gnée avec une direction axiale de l’élément cy-

lindrique,
dans lequel l’élément en bois et l’élément cylin-
drique sont configurés pour recevoir la charge
d’impact dans une direction axiale de ceux-ci,
caractérisé en ce que ledit élément amortis-
seur de chocs comprend en outre
des moyens de positionnement (25, 27, 30) des-
tinés à positionner l’élément en bois par rapport
à l’élément cylindrique de sorte qu’un espace
(S) soit formé entre une surface extérieure (12u,
12d, 12f, 12r) de l’élément en bois et une surface
de paroi intérieure (21) de l’élément cylindrique
sur la totalité de sa circonférence.

2. Élément amortisseur de chocs selon la revendica-
tion 1, dans lequel une surface de l’élément en bois
(12) de manière transversale et perpendiculaire à un
axe de l’élément en bois dans une zone axialement
prédéterminée (12y) de l’élément en bois est infé-
rieure à celle d’une zone autre que la zone prédé-
terminée.

3. Élément amortisseur de chocs selon la revendica-
tion 2, dans lequel, lorsque l’on suppose que l’élé-
ment en bois (12), dont une surface transversale est
uniforme dans la direction axiale de celui-ci, est axia-
lement affaissé par la charge d’impact appliquée
axialement, la charge d’impact appliquée sur l’élé-
ment en bois au début du choc est appelée « charge
initiale » (Hs), et la charge d’impact appliquée sur
l’élément en bois pendant la progression du choc
après le début de celui-ci est appelée « charge
successive » (Hc), un rapport entre la surface de
l’élément en bois de manière transversale dans la
zone prédéterminée (12y) et la surface de l’élément
en bois de manière transversale dans la zone autre
que la zone prédéterminée étant déterminé comme
sensiblement égal à un rapport entre la charge suc-
cessive et la charge initiale.

4. Élément amortisseur de chocs selon l’une quelcon-
que des revendications 1 à 3, dans lequel les moyens
de positionnement (25, 27, 30) comprennent une
pluralité de saillies (25, 27) qui se projettent vers
l’intérieur depuis la surface de paroi intérieure (21)
de l’élément cylindrique (20), les saillies étant posi-
tionnées de manière à entourer la surface extérieure
de l’élément en bois (12).

5. Élément amortisseur de chocs selon l’une quelcon-
que des revendications 1 à 3, dans lequel les moyens
de positionnement (25, 27, 30) comprennent une
pluralité d’éléments en forme de plaques (34w, 36u,
38u) qui sont entrelacés entre la surface de paroi
intérieure (21) de l’élément cylindrique (20) et la sur-
face extérieure de l’élément en bois (12), les élé-
ments en forme de plaques étant positionnés de fa-
çon à entourer la surface extérieure (12a, 12d, 12f,
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12r) de l’élément en bois.

6. Élément amortisseur de chocs selon l’une quelcon-
que des revendications 1 à 5, dans lequel l’élément
cylindrique (20) possède une forme cylindrique rec-
tangulaire, dans lequel l’élément en bois (12) pos-
sède une forme de colonne rectangulaire, et dans
lequel l’espace (S) possède une taille constante.

7. Élément amortisseur de chocs selon l’une quelcon-
que des revendications 1 à 6, dans lequel l’élément
cylindrique (20) comprend un article moulé en alliage
d’aluminium, et dans lequel l’élément en bois (12)
comprend un élément en cèdre.

8. Élément amortisseur de chocs selon la revendica-
tion 7, dans lequel, lorsqu’une épaisseur de paroi de
l’élément cylindrique (20) est comprise entre environ
0,4 mm et environ 1,1 mm, la taille de l’espace (S)
est définie sur 0,5 mm ou plus.
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