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(57) Abstract: Provided is an airbag for a
vehicle. The airbag includes: an airbag cush-
ion including a front surface coming into con-
tact with an occupant; and a tunnel shaped
vent apparatus disposed in the airbag cushion
such that, when the airbag cushion is inflated,
a gas is discharged toward an outside of the
airbag cushion after being introduced into the
tunnel shaped vent apparatus. The tunnel
shaped vent apparatus is configured such that
the tunnel shaped vent apparatus comes into
contact with or does not come into contact
with the head of the occupant, depending on a
location where a head of the occupant comes
into contact with the airbag cushion, thereby
closing or opening a flow passage of the tun-
nel shaped vent apparatus.
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Description

Title of Invention: AIRBAG FOR VEHICLE
Technical Field

The present disclosure relates to an airbag for a vehicle, which can selectively
discharge the gas in an airbag cushion, depending on a location where a head of an
occupant comes into contact with the airbag cushion.

Background Art

Generally, an airbag is mounted in a vehicle to protect an occupant upon a vehicle
collision.

Upon a vehicle collision, an airbag cushion of the airbag is inflated and deployed by
pressure of a gas flowing into the airbag cushion from an inflator, thereby protecting
the occupant.

An internal volume of the airbag cushion of a usual airbag is designed to have de-
ployment pressure capable of protecting a regular adult.

Even though the occupant is a regular adult, in case of out of Position (hereinafter
referred to as "OOP") condition, when a distance between the airbag cushion and the
occupant is excessively short, the occupant may be injured by the excessive initial de-
ployment pressure of the airbag cushion. For example, when the occupant is seated on
a seat moved toward the front of the vehicle, or the occupant seated on a seat po-
sitioned at a normal position is slanted toward the front of the vehicle, the occupant
may be injured by the excessive initial deployment pressure of the airbag cushion.

Accordingly, a deployment pressure adjustment device, which adjusts the de-
ployment pressure of the airbag cushion depending on conditions of the occupant, such
as a physical size of the occupant, a seated position of the occupant, is required.

There has been known an airbag comprising an airbag cushion having a vent hole so
as to smoothly receive the occupant by allowing the gas in the airbag cushion to be
discharged toward the outside of the airbag cushion through the vent hole when the
occupant comes into contact with the inflated airbag cushion.

National Highway Traffic Safety Administration (NHTSA) has been evaluating the
airbag's performance using the female dummy AF50 and male dummy AMS50.

There has been known airbags including various multiple vent holes so as to protect
occupants of various body sizes and seated conditions. For example, there has been
known airbags including airbag cushions including open vent holes (hereinafter
referred to as "normal vent holes") which are normally opened and vent holes
(hereinafter referred to as "safety vent holes") which are selectively opened and closed

depending on the deployment condition of the airbag cushion.
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Disclosure of Invention

Technical Problem
The object of the disclosure is to provide an airbag for a vehicle, which can discharge
the gas in an airbag cushion toward the outside based on an operating factor having a

location where the occupant (dummy) comes into contact with the airbag cushion.

Solution to Problem

According to an exemplary embodiment, there is provided an airbag for a vehicle,
which includes an airbag cushion including a front surface coming into contact with an
occupant; and a tunnel shaped vent apparatus disposed in the airbag cushion such that,
when the airbag cushion is inflated, a gas is discharged toward an outside of the airbag
cushion after being introduced into the tunnel shaped vent apparatus; and configured
such that the tunnel shaped ven apparatus comes into contact with or does not come
into contact with the head of the occupant, depending on a location where a head of the
occupant comes into contact with the airbag cushion, thereby opening or closing a flow
passage of the tunnel shaped vent.

The tunnel shaped apparatus may include a vent tube including at least one gas in-
troduction hole to introduce the gas in the airbag cushion into the tunnel shaped
apparatus and at least one gas discharge hole to discharge the introduced gas toward
the outside of the airbag cushion.

A lengthwise side of the vent tube may be disposed parallel to the front surface of the
airbag cushion at a predetermined distance from the front surface of the airbag cushion,
and the gas discharge hole may be formed at both ends of the vent tube to fluidly com-
municate with vent holes formed in both side surfaces of the airbag cushion.

The at least one gas introduction hole may be formed at a middle portion of the vent
tube to face the front surface of the airbag cushion.

The vent tube may be disposed at a location corresponding to the head of a mid-sized
occupant (male dummy AMS50) coming into contact with the front surface of the airbag
cushion.

Advantageous Effects of Invention

According to one exemplary embodiment of the disclosure, the tunnel shaped vent
apparatus which selectively discharges the gas in the airbag cushion based on the
operating factor having the location where the head of the occupant comes into contact
with the airbag cushion is provided, thereby suitably maintaining the internal pressure

of the airbag cushion according to the body size of the occupant.
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Brief Description of Drawings

FIG. 1 is a side view showing the interior of a vehicle with fully inflated airbag
cushion according to an exemplary embodiment.

FIG. 2 is a perspective view showing an airbag cushion with a vent apparatus
according to an exemplary embodiment.

FIG. 3 is a side view showing a state in which a male dummy (AMS50) comes into
contact with the airbag cushion according to an exemplary embodiment.

FIG. 4 is a side view showing a state in which a female dummy (AFO0S5) comes into
contact with the airbag cushion according to an exemplary embodiment.

Mode for the Invention

Hereinafter, exemplary embodiments will be described in more detail with reference
to accompanying drawings. The present inventive concept is not limited to the
following the exemplary embodiments but includes various applications and modi-
fications. The exemplary embodiments will allow those skilled in the art to completely
comprehend the scope of the present inventive concept.

In the vehicle collision test, the male dummy (AMS0) represents mid-sized occupants
with a body mass of 61 to 90Kg, and female dummy (AF05) represents small-sized
occupants with a body mass 31 to 60Kg.

FIG. 1 is a side view showing the interior of a vehicle with fully inflated airbag
cushion according to an exemplary embodiment.

Referring to FIG. 1, an airbag apparatus 1 includes an airbag cushion 10 having at
least one vent hole, an inflator 3 supplying the gas into the airbag cushion 10, and a
tunnel shaped vent apparatus 20 selectively discharging the gas in the airbag cushion
10 toward the outside depending on a location where a head of the occupant (dummy)
comes into contact with the airbag cushion 10.

The tunnel shaped vent apparatus 20 is configured to discharge the gas in the airbag
cushion 10 based on operating factors having the location where the occupant comes
into contact with the airbag cushion 10.

The tunnel shaped vent apparatus 20 is configured to allow changing the shape of a
flow passage thereof by the male dummy's impact force when the mid-sized occupant
(hereinafter referred to as male dummy (AMS50)) comes into contact with the airbag
cushion 10.

In other words, the tunnel shaped vent apparatus 20 is disposed in the airbag cushion
10 such that the gas introduced in the airbag cushion 10 can be discharged toward the
outside of the airbag cushion 10 when the airbag cushion 10 is inflated. Depending on
the location where the head of the occupant O comes into contact with the airbag

cushion 10, the tunnel shaped vent apparatus 20 comes into contact with or does not
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come into contact with the head of the occupant O, thereby closing or opening the flow
passage of the tunnel shaped vent apparatus 20.

Here, "contact" means a state that the head of the occupant O indirectly comes into to
contact with the tunnel shaped vent apparatus 20 in a state that the front surface 13 of
the airbag cushion 10 is interposed between the head of the occupant O and the tunnel
shaped vent apparatus 20.

To discharge the gas in the airbag cushion 10, a vent adjustment apparatus 30 may be
further provided. According to the deployment condition of the airbag cushion 10, the
vent adjustment apparatus 30 adjusts the gas discharge amount.

The vent adjustment apparatus 30 may include a tube member 31 coupled to the
perimeter of a vent hole 11 formed in a side surface 12 of the airbag cushion 10, a cord
member 33 including one end coupled to a distal end of the tube member 31 and the
other end withdrawn toward the interior of the airbag cushion 10, and a withdrawal
apparatus 35 including one end coupled to the other end of the cord member 33 and the
other end coupled to the front surface 13 of the airbag cushion 10.

In another embodiment of the disclosure, the airbag cushion 10 may include a normal
vent hole which is normally opened besides the above mentioned vent adjustment
apparatus 30 which adjusts the opening degree of the vent hole 11 according to the de-
ployment condition of the airbag cushion 10.

FIG. 2 is a perspective view showing an airbag cushion with a vent apparatus
according to an exemplary embodiment.

Referring to FIG. 2, the airbag cushion 10 includes a front surface 13 facing the
occupant O, side surfaces 12 provided at the both sides of the front surface 13, a rear
surface 16 facing the front surface 13, and upper and lower surfaces 15 and 17
provided at upper and lower portions of the side surfaces 12.

The airbag cushion 10 may be formed with a single material piece including the front
surface 13, side surfaces 12, rear surface 16 and upper and lower surfaces 15 and 17.
Alternatively, each surface of the airbag cushion may be comprised of a separate piece
of material.

The tunnel shaped vent apparatus 20 is disposed in the airbag cushion 10 and
includes a vent tube 21 which allows the gas in the airbag cushion 10 to be introduced
therein and discharge the introduced gas toward the outside of the airbag cushion 10.

The vent tube 21 includes at least one gas introduction hole 21a through which the
gas in the airbag cushion 10 is introduced and at least one gas discharge hole 21b
through which the introduced gas is discharged toward the outside of the airbag
cushion 10.

In one embodiment, the vent tube 21 may have a cylindrical shape provided at both

ends thereof with the gas discharge holes 21b. The gas discharge holes 21b com-
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municate fluidly with the vent holes 14 formed in the both side surfaces of the airbag
cushion 10. The vent tube 21 may have various shapes besides the cylindrical shape.
FIG. 1 illustrates the straight vent tube, but isn't limited thereto. The shapes of the vent
tube may be variously modified.

The at least one gas introduction hole 21a may be substantially formed at the middle
portion of the vent tube 21. The gas introduction hole 21a may be configured to face
the front surface 13 of the airbag cushion 10.

The vent tube 21 is configured such that, when the mid-sized occupant O (hereinafter
referred to as male dummy AMS50) comes into contact with the front surface 13 of the
airbag cushion 10, and the head of the male dummy AMS50 is ejected toward the rear
surface 16 of the airbag cushion 10, the shape of the vent tube 21 may be modified by
the pressure of the head of the male dummy AMSO0.

In one exemplary embodiment, the vent tube 21 may be formed with the fabric
material same as that of the airbag cushion 10, or formed with other flexible materials.
The vent tube 21 may be disposed at the both side surfaces 12 of the airbag cushion

10, so that the lengthwise side of the vent tube 21 is arranged parallel to the front
surface 13 of the airbag cushion 10. The vent tube 21 is disposed at a predetermined
distance from the front surface 13 of the airbag cushion 10.

The shape of the vent tube 21 is maintained or modified depending on the location
where the occupant 0 (dummy) comes into contact with the front surface 13 of the
airbag cushion 10, thereby performing the vent function.

In other words, the vent tube 21 is operated based on the operating factor having the
location where the head of the occupant O comes into contact with the front surface 13
of the airbag cushion 10.

FIG. 3 is a side view showing a state in which a male dummy AMS50 comes into
contact with the airbag cushion according to an exemplary embodiment.

The vent tube 21 is disposed to correspond to the location where the male dummy
AMS50 comes into contact with the front surface 13 of the airbag cushion 10.

The gas introduction hole 21a of the vent tube 21 is substantially disposed at the
middle portion of the vent tube 21 so as to face the front surface 13 of the airbag
cushion 10, so that the gas introduction hole 21a can be closed by the pressure of the
head of the male dummy AMS0 when the male dummy AMS50 comes into contact with
the front surface 13 of the airbag cushion 10.

Through such a configuration, it is possible to prevent the gas from being discharged
through the vent tube 21 toward the outside of the airbag cushion 10. Accordingly, the
internal pressure of the airbag cushion 10 can be suitably maintained for receiving the
male dummy AMS5O0 relatively greater than the female dummy AFOS. Upon inflation of

the airbag cushion 10, since the airbag cushion 10 is maintained with a suitable
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hardness for protecting the male dummy AMSO0, the airbag cushion 10 can protect the
male dummy AMS50 while smoothly receiving the male dummy AMSO0.

When the head of the male dummy AMS0 comes into contact with the front surface
13 of the airbag cushion 10, even though the contact location is not exactly corre-
sponding to the gas introduction hole 21a, the vent tube 21 is modified from the tunnel
shape. Accordingly, the passage in the vent tube 21 is closed, thereby preventing the
gas in the airbag cushion 10 to be discharged toward the outside of the airbag cushion
10.

The vent tube 21 is disposed at the predetermined distance D from the front surface
13 of the airbag cushion 10. In view of the impact force of the male dummy AMS0, the
distance D may be selected at a location which may come into contact with the male
dummy AMS0.

FIG. 4 is a side view showing a state in which a female dummy AF05 comes into
contact with the airbag cushion according to an exemplary embodiment.

Referring to FIGS. 1 and 4, as described above, upon inflation of the airbag cushion
10, the vent tube 21 is disposed to correspond to the location where the head of the
male dummy AMS50 comes into contact with the front surface 13 of the airbag cushion
10. Accordingly, the location where the head of the small-sized occupant (hereinafter
referred to as female dummy AFOS5) comes into contact with the front surface 13 of the
airbag cushion 10 is below the location where the male dummy AMS50 comes into
contact with the front surface 13 of the airbag cushion 10.

Accordingly, when the female dummy AF05 comes into contact with the front
surface 13 of the airbag cushion10, the head of the female dummy AF05 comes into
contact with the location below the vent tube 21, and the vent tube 21 maintains the
tunnel shape.

Under this condition, the gas in the airbag cushion 10 is smoothly introduced into the
vent tube 21 through the gas introduction hole 21a and discharged toward the outside
of the airbag cushion 10 through the gas discharge hole 21b. As a result, the airbag
cushion 10 has suitable internal pressure for protecting the female dummy AFOS while
smoothly receiving the female dummy AFO0S5.

In the following description, operation principle of the above mentioned airbag
cushion will be described.

Referring to FIGS.1 and 2, upon a vehicle collision, the gas is generated from the
inflator 3, and the gas generated from the inflator 3 is supplied to the interior of the
airbag cushion 10.

The gas supplied to the interior of the airbag cushion 10 is supplied into the vent tube
21 through the gas introduction hole 21a of the vent tube 21 which is the tunnel shaped
vent apparatus 20 provided in the airbag cushion 10. Accordingly, the vent tube 21 has
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The vent tube 21 forms a tunnel shaped flow passage across the interior of the airbag
cushion 10, so that the gas in the airbag cushion 10 is smoothly discharged toward the
outside of the airbag cushion 10.

In other words, the lengthwise side of the vent tube 21 is disposed parallel to the
front surface 13 of the airbag cushion 10 to maintain the distance D from the front
surface 13 of the airbag cushion 10. In this case, the vent tube 21 has substantially
complete tunnel shaped flow passage. Accordingly, the gas in the airbag cushion 10 is
smoothly introduced into the vent tube 21 and discharged toward the outside of the
airbag cushion 10 through the gas discharge hole 21b.

FIG. 3 is a side view showing a state in which a male dummy AMS50 comes into
contact with the airbag cushion according to an exemplary embodiment of the
disclosure.

Referring to FIG. 3, when the male dummy AMS50 comes into contact with the front
surface 13 of the airbag cushion 10, the head of the male dummy AMS50 comes into
contact with the location substantially corresponding to the vent tube 21. Accordingly,
in a state that the front surface 13 of the airbag cushion 10 is interposed between the
male dummy AMS50 and the vent tube 21, the head of the male dummy AMS0 is
ejected toward the vent tube 21. Therefore, the head of the male dummy AMS50 blocks
off the gas introduction hole 21a of the vent tube 21 or modifies the vent tube 21,
thereby blocking off the flow passage of the vent tube 21.

As aresult, since the gas introduction hole 21 is blocked off, or the vent tube 21 is
modified, the gas in the airbag cushion 10 is prevented from being introduced into the
vent tub 21, thereby preventing the gas from being discharged toward the outside of
the airbag cushion 10. Accordingly, the internal pressure of the airbag cushion 10 is
relatively increased, so that the airbag cushion 10 can maintain the internal pressure to
suitably protect the mid-sized male dummy AMS50 and to smoothly receive the male
dummy AMS0.

FIG. 4 is a side view showing a state in which a female dummy AF05 comes into
contact with the airbag cushion according to an exemplary embodiment.

Since the female dummy AFOS has a body smaller than the male dummy AMS50,
upon a collision of the female dummy AFOS, relatively low internal pressure of the
airbag cushion 10 is required compared to the time when the male dummy AMS50
comes into contact with the airbag cushion 10.

When the female dummy AFO5 comes into contact with the front surface 13 of the
airbag cushion 10, the location where the head of the female dummy AFOS comes into
contact with the front surface 13 of the airbag cushion 10 is located below the vent
tube 21.
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Accordingly, even though the head of the female dummy AFO5 comes into contact
with the front surface 13 of the airbag cushion 10, the head of the female dummy AF05
does not interfere with the vent tube 21. Accordingly, the gas in the airbag cushion 10
is smoothly introduced into the vent tube 21 through the gas introduction hole 21a, and
the gas introduced into the vent tube 21 is discharged toward the outside of the airbag
cushion 10 through the gas discharge hole 21b.

Accordingly, when the female dummy AF05 comes into the airbag cushion 10, the
internal pressure of the airbag cushion 10 is relatively decreased compared to the time
when the male dummy AMS50 comes into contact with the airbag cushion 10. Ac-
cordingly, the injury of the female dummy AF05 can be decreased.

As described above, the tunnel shaped vent apparatus 20 according to one exemplary
embodiment of the disclosure is configured to be operated based on the operating
factor having the height difference between the dummies. Accordingly, the tunnel
shaped vent apparatus 20 can be easily operated while having a simple configuration.

In the above description, the airbag aimed at the male dummy AMS50 and the female
dummy AFOS5 is described, but isn't limited thereto. The airbag is applicable to
dummies (occupants) of various sizes.

While exemplary embodiments have been particularly described above, it will be un-
derstood by those skilled in the art that various modifications, additions and sub-
stitutions in form and details may be made therein without departing from the scope

and spirit of the inventive concept as defined by the following claims.
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Claims

An airbag for a vehicle, comprising:

an airbag cushion comprising a front surface coming into contact with
an occupant; and

a tunnel shaped vent apparatus disposed in the airbag cushion such that,
when the airbag cushion is inflated, a gas is discharged toward an
outside of the airbag cushion after being introduced into the tunnel
shaped vent apparatus; and configured such that the tunnel shaped vent
apparatus comes into contact with or does not come into contact with
the head of the occupant, depending on a location where a head of the
occupant comes into contact with the airbag cushion, thereby closing or
opening a flow passage of the tunnel shaped vent apparatus.

The airbag of claim 1, wherein the tunnel shaped apparatus comprises a
vent tube comprising at least one gas introduction hole to introduce the
gas in the airbag cushion into the tunnel shaped apparatus and at least
one gas discharge hole to discharge the introduced gas toward the
outside of the airbag cushion.

The airbag of claim 2, wherein a lengthwise side of the vent tube is
disposed parallel to the front surface of the airbag cushion at a prede-
termined distance from the front surface of the airbag cushion, and

the gas discharge hole is formed at both ends of the vent tube to fluidly
communicate with vent holes formed in both side surfaces of the airbag
cushion.

The airbag of claim 3, wherein the at least one gas introduction hole is
formed at a middle portion of the vent tube to face the front surface of
the airbag cushion.

The airbag of claim 4, wherein the vent tube is disposed at a location
corresponding to the head of a mid-sized occupant (male dummy
AMS50) coming into contact with the front surface of the airbag

cushion.
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