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(57) ABSTRACT

Provided is a side airbag for side collision which is deployed
between two seats in a width direction of a vehicle to prevent
occupants siting on the two seats from colliding with each
other. The airbag includes a chest protective area to protect
a chest of an occupant; a head protective area extending
upward from the chest protective area to protect a head of
the occupant; and a support area extending rearward from
the head protective area and making contact with a head rest,
which is provided on an upper portion of a back of the seat,
s0 as to be supported by the head rest, wherein, the support
area of the airbag is supported by the head rest when the
vehicle collision occurs to prevent a head of an occupant
who sits near a crashed side from moving rearward of the
head protective area, thereby preventing the head of the
occupant sitting near the crashed side from colliding with a
head of a counterparty occupant who faces the occupant
sitting near the crashed side in the width direction of the
vehicle.
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AIRBAG FOR SIDE COLLISION

TECHNICAL FIELD

[0001] The embodiment relates to an airbag for side
collision, which is deployed between two seats in a width
direction of a vehicle upon a vehicle collision.

BACKGROUND ART

[0002] Generally, an airbag for side collision for protect-
ing an occupant upon a side collision of a vehicle has been
known. The airbag for side collision includes a near side
airbag which is inflated to be deployed between an occupant
and a component such as a door of a vehicle such that an
occupant is protected from the component of a vehicle
protruding inwardly due to side collision impact, and a far
side airbag which restricts an occupant to move inwardly
due to reaction after a side collision.

[0003] Such a far side airbag is required to remain at a
predetermined position in an expanded state in order to
prevent occupants from colliding with each other, specifi-
cally, head-to-head collision.

DOCUMENT OF RELATED ART

Patent Document

[0004] (Patent document 1) International Publication No.
WO 2009/035114

[0005] (Patent document 2) Japanese Unexamined Patent
Publication No. 2015-110373

DISCLOSURE

Technical Problem

[0006] Itis an object of the disclosure to provide an airbag
for side collision capable of preventing the head of an
occupant near a crashed side from rotatably moving rear-
ward of a head protective area of the airbag.

Technical Solution

[0007] To solve the problem, according to the embodi-
ment, there is provided a side airbag for side collision, which
is deployed between two seats in a width direction of a
vehicle to prevent occupants siting on the two seats from
colliding with each other, which includes: a chest protective
area to protect a chest of an occupant; a head protective area
extending upward from the chest protective area to protect
a head of the occupant; and a support area extending
rearward from the head protective area and making contact
with a head rest, which is provided on an upper portion of
a back of the seat, so as to be supported by the head rest,
wherein, the support area of the airbag is supported by the
head rest when the vehicle collision occurs to prevent a head
of an occupant who sits near a crashed side from moving
rearward of the head protective area, thereby preventing the
head of the occupant sitting near the crashed side from
colliding with a head of a counterparty occupant who faces
the occupant sitting near the crashed side in the width
direction of the vehicle.

[0008] The chest protective area, the head protective area
and the support area are integrally formed, and the side
airbag is deployed by a single inflator provided in the back
of the seat.
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[0009] The support area is larger than an area overlapping
the head rest such that the support area is sufficiently
supported on the head rest when impact is applied from the
occupant.

[0010] A shoulder of the occupant is primarily restricted
by a shoulder restricting part formed on the chest protective
area when the vehicle collision occurs, and then the head of
the occupant near the crashed side slides downwardly along
an outer surface of the side airbag.

[0011] The side airbag is configured such that the head of
the occupant near the crashed side slides downwardly along
an outer surface of the side airbag.

[0012] An inflated thickness of the side airbag in the width
direction of the vehicle is gradually narrowed from an upper
portion of the side airbag to a lower portion of the side
airbag.

[0013] The side airbag further includes a supplementary
chamber area provided at a side of the support area facing
the head rest and protruding toward the head rest.

[0014] The side airbag further includes a tether including
one end connected to the support area and an opposite end
connected to a portion near a portion connected to the
inflator, wherein the tether reinforces a supporting strength
of the side airbag when the side airbag is inflated.

Advantageous Effects

[0015] According to the airbag for side collision of the
embodiment, when the air bag is inflated, the support area
protruding rearward of the head protective area makes direct
contact with the head rest of a vehicle to be supported, so
that the head of an occupant who sits near a crashed side may
be prevented from rotatably moving rearward of the head
protective area of the airbag upon a vehicle collision,
thereby preventing a head-to-head collision from occurring
between the occupants.

DESCRIPTION OF DRAWINGS

[0016] FIG. 1 is a side view showing a side airbag
according to an embodiment.

[0017] FIG. 2 is a side perspective view showing an
inflated state of a side airbag according to an embodiment.
[0018] FIG. 3 is a cross-sectional view taken along line
III-11T of FIG. 2.

[0019] FIG. 4 is a longitudinal-sectional view taken along
line IV-IV of FIG. 2.

[0020] FIG. 5 is a view showing an uninflated state and a
fully inflated state of a side airbag according to an embodi-
ment.

[0021] FIG. 6 is a cross-sectional view showing an inflated
state of a side airbag according to another embodiment.

BEST MODE

Mode for Invention

[0022] Hereinafter, embodiments of the disclosure will be
described in more detail with reference to accompanying
drawings. The disclosure is not limited to the following
embodiments but includes various applications and modifi-
cations. The embodiments will make the disclosure of the
present invention complete, and allow those skilled in the art
to completely comprehend the scope of the disclosure.

[0023] In the drawings, arrow F represents a front direc-
tion of a vehicle, arrow U represents an upper direction of
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a vehicle, and arrow I represents an inside of a vehicle in a
width direction of the vehicle. In addition, two occupants are
denoted as reference numerals O1 and O2, respectively.
[0024] FIG. 1 is a side view showing a side airbag
according to an embodiment. FIG. 2 is a side perspective
view showing an inflated state of a side airbag according to
an embodiment.

[0025] Referring to FIGS. 1 and 2, the airbag 1 is installed
in a side portion of a seat bag 11 of a vehicle seat 10 toward
an inside of a vehicle.

[0026] The seat back 11 of the vehicle seat 10 is connected
to a rear end of a seat cushion. A head rest 15 is connected
to an upper end of the seat back 13.

[0027] The airbag 30 is modularized with an inflator 40
and stored in a side portion of the seat back 11 in a folded
state. The airbag 30 is inflated by the gas pressure generated
from the single inflator 40 to be deployed between two
occupants O1 and O2 (see FIG. 2) sitting in the width
direction of a vehicle.

[0028] The inflator 40 is electrically connected to a control
device 51 installed in a vehicle. A crash sensor 53 for sensing
a side collision of the vehicle is connected to the control
device 51. When the side collision of the vehicle is sensed
based on a signal from the crash sensor 53, the control
device 51 operates the inflator 40. In addition, when a free
crash sensor for predicting a side collision is electrically
connected to the control device 51, if the control device 51
determines the side collision based on the signal from the
free crash sensor, the control device 51 may operate the
inflator 40.

[0029] The airbag 30 includes a chest protective area Al
for protecting chests T of the occupants O1 and 02, a head
protective area A2 for protecting the heads of the occupants
01 and O2, and a support area A3 which makes contact with
the head rest 15 to be supported.

[0030] The support arca A3 extends rearward of the head
protective area A2 to make contact with the head rest 15
when the airbag 30 is inflated. The support arca A3 has a size
enough to cover the head rest 15, so that the support area A3
is sufficiently supported by the head rest 15 to prohibit the
head H1 of the occupant O1 who sits near the crushed side
of a vehicle from moving rearward of the head protective
area A2 while the head H1 of the occupant O1 is rotated by
the impact force applied to the occupant O1 when the
vehicle collision occurs, thereby preventing the head H1 of
the occupant O1 from colliding with the head of a counter-

party occupant.

[0031] For example, the airbag 30 is formed of two pieces
of polyester-based fabric which overlap each other and of
which outer circumferences are sewed onto each other. The
chest protective area Al, the head protective area A2 and the
support area A3 are integrated with one another. According
to another embodiment, after the chest protective area Al,
the head protective area A2 and the support arca A3 are
separately formed, the chest protective area Al, the head
protective area A2 and the support area A3 may be integrally
connected to one another through sewing.

[0032] In this case, the airbag 30 is stored in a side of the
seat back 11 in a folded state. When a vehicle collision
occurs, the chest protective area Al is first inflated with the
gas generated from the inflator 40 to be deployed forward F
of'the vehicle. Then, the gas moves upwardly from the chest
protective area Al to be introduced into the head protective

Aug. 13,2020

area A2 and the support area A3, so that the head protective
area A2 and the support area A3 are rapidly inflated.
[0033] The chest protective area Al of the airbag 30
includes a concave part 33 for receiving the shoulders S and
arms A of the occupants O1 and O2. The concave part 300
is inclined forward and downwardly of the vehicle substan-
tially corresponding gradients of the shoulders S and arms A
of the occupants O1 and O2.

[0034] According to one embodiment, the concave part 33
may be formed by a seam line 38 having a substantial
U-sharped part 384 and a circular-shaped part 385 formed on
both ends of the U-sharped part 38a. According to another
embodiment, the concave part 33 may be formed by an inner
tether connected to both inner side surfaces of the airbag 10.
[0035] In this case, when a vehicle collision occurs, after
the shoulder S or arm A of an occupant O1 is primarily
restricted in the concave part 33, the head H1 of the occupant
O1 slides downwardly from the head protective area A2 of
the airbag 30. According to the airbag 30, the chest protec-
tive area A1 is primarily inflated with the gas generated from
the single inflator 40 provided in the inner side surface of the
seat back 11 to be deployed in the front direction of the
vehicle. Then, the gas in the chest protective area Al rises
in an instant, so that the head protective area A2 and the
support arca A3 are inflated.

[0036] In this case, the support area A3 extends rearward
from the head protective area A2 to overlap the head rest 15.
The support area A3 makes contact with the head rest 15 to
be supported when the airbag is inflated. Thus, when a
vehicle collision occurs, the head H1 of an occupant O1 is
prevented from rotatably moving rearward of the head
protective area A2 so that the head H1 of an occupant O1
may not collide with the head H2 of a counterparty occupant
02.

[0037] It is preferable that the support area A3 has a size
enough to cover the head rest 15, such that the support area
A3 does not depart from the head rest 15 when the occupant
O1 collides with the airbag upon a vehicle collision.
[0038] According to an embodiment, a tether 39 may be
provided to reinforce the supporting strength of the airbag
30 when the airbag 30 is inflated. One end of the tether 39
is coupled to a portion near the inflator 40 and the opposite
end of the tether 39 is connected to the support area A3, so
that the support area 30 may be induced to suitably make
contact with the head rest 15 when the airbag 30 is inflated.
The tether 39 may be provided to an inside or outside of the
airbag 30. When the tether 39 is provided to an outside of the
airbag 30, the tether 39 is restricted by a link member which
supports the tether 39 to enable the tether 39 to slide on an
outer surface of the airbag 30, such that the tether 39 is
prevented from interfering with the structures in the vehicle
or the occupants when the airbag 30 is inflated.

[0039] FIGS. 1 and 2 show the airbag 30 protecting the
chests and heads of occupants O1 and O2. However, the
airbag may be configured in various forms. For example, the
airbag may extend downwardly to protect the pelvis of an
occupant.

[0040] FIG. 3 is a cross-sectional view taken along line
III-1IT of FIG. 2. FIG. 4 is a longitudinal-sectional view
taken along line IV-1V of FIG. 2. Hereinafter, the description
will be made with regard to the state in which an occupant
O1 in a passenger seat (right in the drawings) inertially
moves toward an occupant O2 in a driver seat upon a vehicle
collision.
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[0041] Referring to FIGS. 3 and 4, the airbag 30 is
deployed between two seats 10 arranged in a width direction
of a vehicle when a vehicle collision occurs. The airbag 300
may be provided on at least one of the two seats 10. In the
drawings, the airbag 30, which is inflated and deployed from
the inner side surface of the seat back 13 of a left seat 10
based on the front direction F of a vehicle, is depicted.
[0042] In the side portion facing an inside of the vehicle,
the chest protective area Al of the airbag 10 is first inflated
to be deployed in the front direction F of a vehicle and then,
the head protective area A2 and the support arca A3 are
inflated and deployed in sequence.

[0043] When the airbag 30 is inflated, the support area A3
of the airbag 30 makes contact with the head rest 15 to be
supported. When a vehicle collision occurs, the head H2 of
an occupant O1 sitting at the crushed side may be rotated
clockwise while making contact with the head protective
area A2 of the airbag 30, and may move rearward of the head
protective area A2. In this case, the support area A2 is
sufficiently supported by the head rest 15 to restrict the head
H1 of the occupant O1, so that the head H1 of the occupant
O1 is prevented from colliding with the head H2 of a
counterparty occupant O2.

[0044] The head H1 of the occupant O1 restricted by the
support area A2 slides downwardly of the vehicle on the
outer surface 36 of the airbag 30. In this case, an upper
inflation thickness T1 of the airbag 30 in the width direction
of a vehicle may be greater than a lower inflation thickness
T2 of the airbag 30. According another embodiment, the
upper inflation thickness of the airbag 30 in the width
direction of a vehicle may be gradually narrowed from an
upper portion to a lower portion.

[0045] In the configuration described above, when the
head H1 of the occupant O1 makes contact with the outer
surface 36 of the airbag 30 upon a vehicle collision, the head
H1 slides downwardly L of the airbag 30 so that the head H1
may be effectively prevented from colliding with the head
H1 of the counterparty occupant O2.

[0046] FIG. 5 is a view showing an uninflated state and a
fully inflated state of a side airbag according to an embodi-
ment.

[0047] Referring to FIG. 5, the airbag 30 is formed to have
a pocket shape by sewing outer edges of two sheets of fabric
panels 35 and 36 overlapping each other.

[0048] The rear side of the airbag 30 is not sewed to
remain in an opened state. Thus, an inflator connecting part
32 is placed in the seat back 11 of the seat 10 and connected
to the inflator 40 (see FIG. 1), such that the gas generated
from the inflator 40 is supplied into the airbag 30.

[0049] While the two fabric panels 35 and 36 overlap each
other, substantially central portions of the two fabric panels
35 and 36 are sewed to form a seam line 38. When gas is
supplied to the airbag 30 through the seam line 38 between
the fabric panels 35 and 36 such that the airbag 30 is inflated,
the concave part 33 is formed in the inflated airbag 30, so
that the concave part 33 receives the shoulder S or arm A of
the occupant O.

[0050] The airbag 30 includes the chest protective area
A1, the head protective area A2 and the support area A3 to
have a substantial D shape, and the support area A3 pro-
trudes from the head protective area A2.

[0051] FIG. 6 is a cross-sectional view showing an inflated
state of a side airbag according to another embodiment.
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[0052] In the following description, the same elements
will be assigned with the same reference numerals, and the
repetition in the description of the same elements having the
same reference numerals will be omitted.

[0053] Referring to FIG. 6, an additional chamber area A4
may be formed in the support area A3 of the airbag 30 in
order to improve the contact ability with the head rest 15.

[0054] A length of the head rest 15 in the width direction
of a vehicle is shorter than that of the back 11 of the seat 10
in the width direction of a vehicle. Thus, a step difference
having a predetermined length G is formed between the seat
back 11 and the head rest 15. The additional chamber area
A4 is inflated corresponding to the step difference between
the head rest 15 and the seat back 11, so that the support area
A3 is effectively supported by the head rest 15, thereby
improving the supporting strength of the airbag 30.

[0055] Hereinafter, an operation of the airbag according to
an embodiment will be described.

[0056] Referring to FIGS. 1 to 5, when a vehicle collision
occurs and the control device 51 determines the vehicle
collision based on the signal from the crush sensor 53, the
inflator 40 is operated by the control device 51. When the
inflator 40 discharges gas into the airbag 30 in which the
inflator 40 is stored, the chest protective area Al of the
airbag 30 is inflated to be deployed in the front direction F
of the vehicle.

[0057] Thereafter, the gas in the chest protective area Al
rapidly rises into the head protective area A2 and the support
area A3, so that the head protective area A2 and the support
area A3 are rapidly inflated.

[0058] When the airbag 30 is inflated, the substantial
central portion of the airbag 30 is restricted by the seam line
39 so that the concave part 33 is formed in the chest
protective area

[0059] AIl.

[0060] Thus, while the shoulder S or arm of the occupant
O1 moving toward an inside of the vehicle is primarily
restricted to the concave part 33 on the fabric panel 36 of the
airbag 30, the head H1 of the occupant O1 slides down-
wardly on the outer surface of the fabric panel 36 of the
airbag 30.

[0061] When a vehicle collision occurs, the head H1 of the
occupant O1 may substantially crash to the head protective
area A2 and may be pushed rearward of the head protective
area A2 while being rotated clockwise (arrow C of FIG. 3).
In this case, the support area A3 is supported by the head rest
15 of the seat 10 while making contact with the head rest 15,
so that the head H1 of the occupant O1 is prohibited from
moving toward the head H2 of the counterparty occupant
02, thereby preventing the heads H1 and H2 of the occu-
pants O1 and O2 from colliding with each other.

[0062] The weight of the occupant O1 inertially moved
toward the center in the width direction of a vehicle due to
the impact of a side collision is applied to the fabric panel
36 of the airbag 30. At this time, the shoulder S or arm A of
the occupant O1 is primarily restricted by the concave part
33 formed in the airbag 30, so that the occupant O1 is
prevented from moving.

[0063] Thus, the head H1 of the occupant O1 slides
downwardly I on the outer surface of the fabric panel 36 of
the airbag 30, so that the head H1 of the occupant O1 is
prevented from colliding with the head H2 of the counter-
party occupant O2. In this case, the inflation thickness T1 of
an upper portion of the airbag 30 in the width direction of the
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vehicle may be less than the inflation thickness T2 of a lower
portion of the airbag 30 in the width direction of the vehicle,
so that the airbag 30 may be gradually narrowed from the
upper portion of the airbag 30 to the lower portion of the
airbag 30, thereby allowing the head H1 of the occupant O1
to smoothly move downwardly.

[0064] When the airbag 30 is inflated, the support area A3
is inflated and deployed in a size enough to cover the head
rest 15, such that the support area A3 makes contact with and
is supported by the head rest 15. As the result, since the
supporting strength of the airbag 30 is excellent, the head H1
of the occupant O1 moves rearward of the head protective
area A2, so that the head H1 of the occupant O1 is effectively
prevented from colliding with the head H2 of the counter-
party occupant O2.

[0065] Since the tether 39 is provided to a portion near the
support area A3 and the inflator 40, when the airbag is
inflated, the supporting strength of the airbag 30, specifi-
cally, the support area A3 is increased, so that the support
area A3 may be suitably supported to the position of the head
rest 15.

[0066] Referring to FIG. 6 together with the above-de-
scribed operation, the additional inflation area A4 is inflated
from both sides of the support area A3, so that the additional
inflation area A4 is positioned at the step difference between
the back 11 and the head rest 15 of the seat 10. As the result,
the support area A3 of the airbag 30 may more effectively
make contact with and supported by the head rest 15, so that
the effect of restricting the head H1 of the occupant O1 may
be increased.

[0067] In the above-described embodiment, the airbag
apparatus 1 is provided to a seat (driver or passenger seat)
of the first seat row of the vehicle, but the embodiment is not
limited thereto. The airbag apparatus 1 may be applied to a
seat of the second or third seat row of a vehicle.

[0068] Although an exemplary embodiment of the disclo-
sure has been described for illustrative purposes, those
skilled in the art will appreciate that various modifications,
additions and substitutions are possible, without departing
from the scope and spirit of the disclosure as disclosed in the
accompanying claims.

1. A side airbag for side collision, which is deployed
between two seats in a width direction of a vehicle to prevent
occupants siting on the two seats from colliding with each
other, the side airbag comprising:
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a chest protective area to protect a chest of an occupant;

a head protective area extending upward from the chest

protective area to protect a head of the occupant; and

a support area extending rearward from the head protec-

tive area and making contact with a head rest, which is
provided on an upper portion of a back of the seat, so
as to be supported by the head rest,

wherein, the support area of the airbag is supported by the

head rest when the vehicle collision occurs to prevent
a head of an occupant who sits near a crashed side from
moving rearward of the head protective area, thereby
preventing the head of the occupant sitting near the
crashed side from colliding with a head of a counter-
party occupant who faces the occupant sitting near the
crashed side in the width direction of the vehicle.

2. The side airbag of claim 1, wherein the chest protective
area, the head protective area and the support area are
integrally formed, and

the side airbag is deployed by a single inflator provided in

the back of the seat.

3. The side airbag of claim 2, wherein the support area is
larger than an area overlapping the head rest such that the
support area is sufficiently supported on the head rest when
impact is applied from the occupant.

4. The side airbag of claim 1, wherein a shoulder of the
occupant is primarily restricted by a shoulder restricting part
formed on the chest protective area when the vehicle colli-
sion occurs, and then the head of the occupant near the
crashed side slides downwardly along an outer surface of the
side airbag.

5. The side airbag of claim 1, wherein the side airbag is
configured such that the head of the occupant near the
crashed side slides downwardly along an outer surface of the
side airbag.

6. The side airbag of claim 5, wherein an inflated thick-
ness of the side airbag in the width direction of the vehicle
is gradually narrowed from an upper portion of the side
airbag to a lower portion of the side airbag.

7. The side airbag of claim 1, further comprising a
supplementary chamber area provided at a side of the
support area facing the head rest and protruding toward the
head rest.

8. The side airbag of claim 2, further comprising a tether
including one end connected to the support area and an
opposite end connected to a portion near a portion connected
to the inflator, wherein the tether reinforces a supporting
strength of the side airbag when the side airbag is inflated.
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