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(54) IMPACT ABSORPTION BODY FOR VEHICLE

(57)  The present invention is directed to providing a
shock absorber for a vehicle that can have required shock
absorption performance while being superior in the shock
absorption performance immediately after application of
a shock and keeping the shock absorption performance
high. A shock absorber for a vehicle 1 absorbs shock
energy at the time of collision by being internally provided
in a vehicle constituent member. The shock absorber for
a vehicle 1 includes a first wall 4 that is subjected to a

shock, a second wall 5 spaced apart from and opposed
to the first wall 4 with a hollow portion 2 interposed ther-
ebetween, and one or two or more shock absorption ribs
9 each including a deep groove 15 having a welding sur-
face formed therein by respectively depressing the first
wall 4 and the second wall 5 into recessed groove shapes
and integrally joining their respective front end surfaces
to each other and a shallow groove 16 formed by oppos-
ing the front end surfaces with a distance apart from each
other.
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Description
Technical Field

[0001] The present invention relates to a shock ab-
sorber for a vehicle for absorbing a shock applied when
a vehicle occupant or a pedestrian collides with a vehicle
constituent member, for example, a roof panel, a pillar,
or a bumper (particularly, a bumper fascia) by being in-
ternally provided in the vehicle constituent member.

Background Art

[0002] Patent Document 1, Patent Document 2, and
Patent Document 3 respectively discuss a shock absorb-
er for a vehicle, assembled into bumper beams respec-
tively disposed on a front face or a rear face of a vehicle
body of the vehicle and deformed by a shock applied
when the vehicle collides with an object having low rigidity
to cushion a shock exerted on the object, so adapted that
a concavely curved supporting wall is formed from a sec-
ond wall to a first wall of a hollow double-wall structure
and welded to the first wall, a shock absorber for a vehicle
so adapted that a pair of recessed ribs is formed from a
first wall and a second wall of a hollow double-wall struc-
ture and is welded within a hollow portion, and a blow
molded energy absorber for a front end of a vehicle hav-
ing an integral structure, serving as a hollow double-wall
structure, including a forward projection and a backward
portion attached to the vehicle.

Patent Document 1: Japanese Patent Application
Laid-Open No. 2004-114864
Patent Document 2: Japanese Patent Application
Laid-Open No. 2006-151250
Patent Document 3: Japanese Patent Application
Laid-Open No. 2006-519730

Disclosure of the Invention
Problems to be Solved by the Invention

[0003] In the shock absorbers for vehicles discussed
in Patent Document 1 and Patent Document 2, respec-
tively, so adapted that the recessed rib is formed from
the second wall to the first wall of the hollow double-wall
structure composed of thermoplastic resin and its front
end is joined to the first wall and so adapted that the
recessed ribs are respectively formed from the first wall
and the second wall and their respective front ends are
jointed to and integrated with each other, a required
amount of shock absorption can be ensured if the shock
absorber for a vehicle has a sufficient thickness, while a
required amount of shock absorption cannot be obtained
if the shock absorber for a vehicle has a limited thickness,
particularly requiring an improvement in shock absorp-
tion performance immediately after application of a
shock.
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[0004] The present invention is directed to providing a
shock absorber for a vehicle including a first wall that is
subjected to a shock, a second wall spaced apart from
and opposed to the first wall, a peripheral wall connecting
the first wall and the second wall, to form a hollow portion,
and one or two or more shock absorption ribs each in-
cluding a deep groove having a welding surface formed
therein by respectively depressing the first wall and the
second wall into recessed groove shapes and integrally
joining their respective front end surfaces to each other
and a shallow groove formed by opposing the front end
surfaces with a distance apart from each other. This en-
ables the shock absorber for a vehicle to have required
shock absorption performance while being superior in
the shock absorption performance particularly immedi-
ately after application of a shock and keeping the shock
absorption performance high, and can prevent a differ-
ence from occurring in characteristics in the shock ab-
sorption performance depending on a contact position
even when used for applications for protecting the head
or the leg of a vehicle occupant or a pedestrian to exhibit
stable shock absorption.

Means for Solving the Problems

[0005] In order to attain the above-mentioned object,
a shock absorber for a vehicle according to claim 1 of
the present invention is a shock absorber for a vehicle
for absorbing shock energy at the time of collision by
being internally provided in a vehicle constituent mem-
ber, characterized by including a first wall that is subject-
ed to a shock, a second wall spaced apart from and op-
posed to the first wall, a peripheral wall connecting the
first wall and the second wall, to form a hollow portion,
and one or two or more shock absorption ribs each in-
cluding a deep groove having a welding surface formed
therein by respectively depressing the first wall and the
second wall into recessed groove shapes and integrally
joining their respective front end surfaces to each other
and a shallow groove formed by opposing the front end
surfaces with a distance f apart from each other, in which
the average value of the distance f in the shallow groove
is in a range of 0.3 to 0.8 times the average value of a
distance D between the first wall and the second wall.
[0006] In order to attain the above-mentioned object,
in the configuration according to claim 1, the shock ab-
sorber for a vehicle according to claim 2 of the present
invention is characterized in that the peripheral wall
connecting the first wall and the second wall has a plu-
rality of recesses formed by depressing its parts.
[0007] In order to attain the above-mentioned object,
the shock absorber for a vehicle according to claim 3 of
the presentinventionis characterized in that the shock
absorption rib has a symmetric structure on the welding
surface, and the welding surface has a predetermined
width in a range of 5 to 40 mm.

[0008] In order to attain the above-mentioned object,
the shock absorber for a vehicle according to claim 4 of
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the present invention is characterized in that the aver-
age value of the distance D between the first wall and
the second wall is in a range of 40 to 150 mm.

[0009] In order to attain the above-mentioned object,
the shock absorber for a vehicle according to claim 5 of
the presentinvention is characterized in that the shock
absorption ribs are spaced a distance b(mm), which is
0.6 to 1.4 times a distance a (mm) between the first walll
and the welding surface, apart from one another.

Effects of the Invention

[0010] A shock absorber for a vehicle according to the
present invention includes a first wall that is subjected to
a shock, a second wall spaced apart from and opposed
to the first wall, a peripheral wall connecting the first wall
and the second wall, to form a hollow portion, and one
or two or more shock absorption ribs each including a
deep groove having a welding surface formed therein by
respectively depressing the first wall and the second wall
into recessed groove shapes and integrally joining their
respective front end surfaces to each other and a shallow
groove formed by opposing the front end surface with a
distance apart from each other, thereby producing the
effects of having required shock absorption performance
while being superior in the shock absorption performance
particularly immediately after application of a shock and
keeping the shock absorption performance high, and pre-
venting a difference from occurring in characteristics in
the shock absorption performance depending on a con-
tact position even when used for applications for protect-
ing the head or the leg of a vehicle occupant or a pedes-
trian to exhibit stable shock absorption.

Brief Description of the Drawings
[0011]

Fig. 1 is a partially broken perspective view illustrat-
ing a shock absorber for a vehicle according to an
embodiment of the present invention.

Fig. 2 is a cross-sectional view taken along a line A
- Aillustrated in Fig. 1.

Fig. 3 is a cross-sectional view taken along a line B
- B illustrated in Fig. 1.

Fig. 4 is a cross-sectional view taken along a line C
- Cillustrated in Fig. 1.

Fig. 5is a partial perspective view of a bumper having
the shock absorber for a vehicle according to the
present invention internally provided therein.

Fig. 6 is a cross-sectional view illustrating a form in
which the shock absorber for a vehicle according to
the present invention is internally provided in an au-
tomotive roof panel.

Fig. 7 is a cross-sectional view for describing the
function of the shock absorber for a vehicle accord-
ing to the present invention.
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Description of Symbols

[0012]

1 SHOCK ABSORBER FOR VEHICLE

2 HOLLOW PORTION

3 PERIPHERAL WALL

4 FIRST WALL

5 SECOND WALL

6 RECESS

7 WELDING PORTION

8 WELDING SURFACE

9 SHOCK ABSORPTION RIB

10 AUTOMOTIVE ROOF PANEL

11 BUMPER

12 HEAD OF VEHICLE OCCUPANT

13 BUMPER BEAM

14 BUMPER FASCIA

15 DEEP GROOVE

16 SHALLOW GROOVE

17 FRONTEND SURFACE OF SHALLOW GROOVE
Best Mode for Carrying Out the Invention

[0013] InFigs. 1to 4, a shock absorber for a vehicle 1
is formed in a hollow shape by blow molding thermoplas-
tics, and includes a hollow portion 2, a peripheral wall 3,
a first wall 4, and a second wall 5. The first wall 4 is
subjected to a shock.

[0014] The shock absorber for a vehicle 1 includes the
first wall 4 that is subjected to a shock and the second
wall 5 spaced apart from and opposed to the first wall 4
with the hollow portion 2 interposed therebetween, as
described above. The peripheral wall 3 connects the first
wall 4 and the second wall 5. The peripheral wall 3 has
a plurality of recesses 6 formed by depressing its parts.
Each of the recesses 6 includes a welding portion 7.
There are provided a plurality of shock absorption ribs 9
each including a welding surface 8 formed by respective-
ly depressing the first wall 4 and the second wall 5 into

recessed groove shapes and integrally joining their re-
spective front end surfaces to each other.



5 EP 2119935 A1 6

[0015] The shock absorption rib 9 includes a deep
groove 15 having the welding surface 8 formed therein
by respectively depressing the first wall 4 and the second
wall 5 into recessed groove shapes and integrally joining
their respective front end surfaces at positions substan-
tially intermediate between the first wall 4 and second
wall 5 and a shallow groove 16 formed by opposing the
front end surfaces with a distance f apart from each other.
The average value of the distance f in the shallow groove
16isinarange of 0.3t0 0.8 (preferably 0.55t0 0.7) times
the average value of a distance D between the first wall
4 and the second wall 5. This configuration causes the
shock absorption rib 9 to be deformed and crushed while
maintaining a predetermined reaction force against a
load at the time of collision, and consume energy corre-
sponding to a load stress and an amount of displacement
at that time to absorb a shock.

[0016] The shock absorption rib 9 has a symmetric
structure on the welding surface 8. The welding surface
8 has a predetermined width in a range of 5 to 40 mm.
The average value of the distance D between the first
wall 4 and the second wall 5 is in a range of 40 to 150
mm, and a distance a between the first wall 4 and the
welding surface 8 is 20 to 75 mm. If the plurality of shock
absorption ribs 9 is provided, the shock absorption ribs
9 are spaced a distance b (mm) apart from and parallel
to one another, and the distance b is 0.6 to 1.4 times the
distance a (mm). The width c of the welding surface 8 is
5 to 40 mm. The length e of the shallow groove 16 is 20
to 80 mm (preferably 40 to 60 mm). Even if the length e
of the shallow groove 16 is too small or too large, the
shock absorption performance of the shock absorber for
a vehicle 1 is reduced. If the shallow groove 16 is too
long, the shock absorption performance is reduced (by
not less than - 15 % of an initial load). If the shallow
groove 16 is too short, both sidewall surfaces thereof
may weld together, resulting in inferior molding. The av-
erage value of the distance f in the shallow groove 16
between the first wall 4 and the second wall 5 is 0.3 to
0.8 (preferably 0.55 to 0.7) times the distance D. When
the average value of the distance f exceeds 0.8 times
the distance D, a reaction force immediately after appli-
cation of a shock becomes excessive for shock absorp-
tion in the shallow groove 16. If the average value of the
distance fis less than 0.3 times the distance D, deflection
and deformation in the direction in which the shock ab-
sorption rib 9 is opened cannot be restrained. Particularly
when the shock is applied in a direction diagonal to the
shock absorption rib 9, the shock absorption perform-
ance is significantly reduced. If the shallow groove 16
does not exist, only the deep groove exists. Therefore,
the deflection and deformation in the direction in which
the shock absorption rib 9 is opened around the welding
portion 7 cannot be restrained, resulting in further reduc-
tion in the shock absorption performance.

[0017] Inthe shock absorber for a vehicle 1 according
to the present invention, when a shock is applied to the
first wall 4, the first wall 4 and the second wall 5 are
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deflected toward the peripheral wall 3 from a part of the
shock absorption rib 9 due to its load, and the shock is
absorbed by the plurality of recesses 6 formed in the
peripheral wall 3. Therefore, a compressive load is in-
creased immediately after the shock is applied so that
the shock absorption performance is significantly im-
proved (see Fig. 7).

[0018] The average value of the distance D between
the first wall 4 and the second wall 5 and the average
value of the distance f in the shallow groove 16 therebe-
tween are found in the following manner. The average
value of the distance D between the first wall 4 and the
second wall 5 is calculated by measuring the distance D
at each of five points at which the length of the shock
absorber for a vehicle 1 is divided into six equal parts
based on the center and both final ends thereof. Further-
more, the average value of the distance f in the shallow
groove 16 is calculated by measuring the distance f at
each of five points at which the length (e) of the shallow
groove 16 corresponding to an area between ends of the
welding surface 8 of the deep groove 15 is divided into
six equal parts. Although description has been made of
a case where the cross-sectional shape along the length
of the front end surface of the shallow groove 16 is a
square shape that is a combination of U shapes in cross
section facing each other, as illustrated in Fig. 4. In ad-
dition thereto, the shape may be a circular shape that is
a combination of circular-arc shapes in cross section fac-
ing each other or a rhomboid shape that is a combination
of V shapes in cross section facing each other.

[0019] The shock absorber for a vehicle 1 according
to the present invention is composed of resin having me-
chanical strength such as rigidity, for example, polyolefin
resin such as polyethylene or polypropylene, styrene res-
in such as polystyrene or ABS (acrylonitrile-butadiene-
styrene) resin, polyester resin such as polyethylene
terephthalate, polyamide, and their mixtures.

[0020] Figs. 5 and 6 respectively illustrate forms in
which the shock absorber for a vehicle 1 according to the
present invention is internally provided in an automotive
bumper 11 and an automotive roof panel 10. In Fig. 5,
the bumper 11 includes a bumper beam 13 and a bumper
fascia 14. In Fig. 6, the head 12 of a vehicle occupant is
illustrated.

[0021] The shock absorber for a vehicle 1 according
to the present invention is internally provided such that
the first wall 4 is arranged on the side of the vehicle con-
stituent member. At least a part of the first wall 4 may be
abutted against the vehicle constituent member and
screwed thereinto with a fixing member (not shown) pro-
vided in the shock absorber for a vehicle 1 sandwiched
therebetween. This enables a shock applied when the
leg of a pedestrian comes into contact with the exterior
vehicle constituent member such as the bumper fascia
14 at the time of collision of the vehicle and further when
the head 12 of a vehicle occupant comes into contact
with the interior vehicle constituent member such as the
roof panel 10 to be absorbed by crushing the shock ab-
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sorber for a vehicle 1.

[0022] The shock absorber for a vehicle 1 according

to the present invention is internally provided in the ve-
hicle constituent members, for example, a door, a door
trim, a body side panel, a roof panel, a headliner, a pillar, 5
and a bumper of an automobile or the like so that the
shock absorption of each of the members can be signif-
icantly enhanced. This greatly contributes to an improve-

ment in the safety of the automobile.
10

Claims

1. A shock absorber for a vehicle for absorbing shock
energy at the time of collision by being internally pro- 15
vided in a vehicle constituent member, the shock ab-
sorber for a vehicle comprising:

a first wall that is subjected to a shock;

a second wall spaced apart from and opposed 20
to the first wall;

a peripheral wall connecting the first wall and

the second wall, to form a hollow portion; and

one or two or more shock absorption ribs each
including a deep groove having a welding sur- 25
face formed therein by respectively depressing

the first wall and the second wall into recessed
groove shapes and integrally joining their re-
spective front end surfaces to each other and a
shallow groove formed by opposing the frontend 30
surfaces with a distance f apart from each other,

wherein the average value of the distance f in the
shallow groove is in a range of 0.3 to 0.8 times the
average value of a distance D between the first wall 35
and the second wall.

2. The shock absorber for a vehicle according to claim
1, wherein the peripheral wall connecting the first
wall and the second wall has a plurality of recesses 40
formed by depressing its parts.

3. The shock absorber for a vehicle according to claim
1, wherein the shock absorption rib has a symmetric
structure on the welding surface, and the welding 45
surface has a predetermined width in a range of 5
to 40 mm.

4. The shock absorber for a vehicle according to claim
1, wherein the average value of the distance D be- 50
tween the first wall and the second wall is in a range
of 40 to 150 mm.

5. The shock absorber for a vehicle according to claim
1, wherein the shock absorption ribs are spaced a 55
distance b (mm), whichis 0.6 to 1.4 times a distance
a (mm) between the first wall and the welding sur-
face, apart from one another.
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