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(57) ABSTRACT

The present invention relates to a sealing apparatus for a
high-pressure tank and a high-pressure tank comprising
same, wherein the sealing apparatus comprises: a liner
configured to accommodate a high-pressure fluid; a connec-
tion boss which is a metallic connector provided at an inlet
of'the liner and includes a first connection boss part coupled
to an inner surface of the inlet and a second connection boss
part coupled to an outer surface of the inlet and having a
tapered shape with a relatively narrow upper side and a
relatively wide lower side; and a coupling member config-
ured to come into surface contact with an outer surface of the
second connection boss part and having a tilted surface
corresponding to a shape of the second connection boss part
so that an inner diameter of a lower side is larger than that
of an upper side.

100




Patent Application Publication  Dec. 23, 2021 Sheet 1 of 3 US 2021/0396357 A1

[Fig. 1]
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[Fig. 2]
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SEALING APPARATUS FOR
HIGH-PRESSURE TANK AND
HIGH-PRESSURE TANK COMPRISING
SAME

TECHNICAL FIELD

[0001] The present invention relates to a sealing apparatus
for a high-pressure tank and a high-pressure tank comprising
the same, and more particularly, to a sealing apparatus for a
high-pressure tank which is configured to allow a composite
material high-pressure tank used in overall industrial fields
to store a gaseous fuel in a stable state so as not to leak
therefrom and a high-pressure tank comprising the same.

BACKGROUND ART

[0002] Generally, in natural-gas vehicles or hydrogen-fuel
vehicles, a high-pressure tank configured to compress and
store a gaseous fuel at high pressure is installed.

[0003] The high-pressure tank includes a liner formed of
plastic so as to be lightened, a thermosetting fiber composite
material surrounding an outer surface of the liner, and a
metallic connection boss.

[0004] A material for lightening of the liner includes a
plastic material such as a polyolefin-based resin and a
polyamide-based resin. A layer of the composite material is
formed by being coupled to surround a surface of the liner
with a carbon fiber or a glass fiber mixed with a polymer
resin such as an epoxy resin. A connection boss in the form
of a nozzle is manufactured using a metallic material to be
firmly coupled to a regulator or valve (hereinafter, integrally
referred to as the valve) manufactured using a metallic
material.

[0005] The high-pressure tank includes an inlet through
which a gaseous fuel such as hydrogen and the like is
introduced and discharged, and the metallic connection boss
is inserted into the inlet. The plastic liner and the metallic
connection boss are formed from heterogeneous materials
which cause a problem in a coupling property. When the fuel
is continually filled, due to a repetitive fatigue load, a risk of
leaking of the gas always exists.

[0006] Accordingly, each manufacturer use a uniquely
designed connection boss designed between the plastic liner
and the metallic connection boss to prevent a gas leakage
therebetween. Since it is difficult to completely couple the
liner to the connection boss due to material properties, it is
impossible to completely prevent a leakage of the gas
contained in the high-pressure tank.

[0007] As amethod of preventing the leakage of the gas of
the high-pressure tank, a physical coupling structure intro-
ducing a screw thread in the connection boss or utilizing
tightening and insertion members has been disclosed and a
chemical coupling structure utilizing thermal fusion, adhe-
sives, and the like has been disclosed.

[0008] However, a conventional physical coupling struc-
ture for a liner and a connection boss not only has disad-
vantages of complicating a shape of the connection boss,
increasing a weight and manufacturing cost thereof, and
having complicated operations but also has a structure
vulnerable to a repetitive fatigue load such as fuel filling.

Dec. 23,2021

RELATED ART DOCUMENT

[0009] [Patent Document]

[0010] Patent Document 1: Japanese Patent Publication
No. 2017-525902 (Sep. 7, 2017), the Related Art Document
has a structure in which a coupling structure between a liner
and a connection boss is vulnerable to a fatigue load caused
by fuel filling, which is different from the present invention.

DISCLOSURE

Technical Problem

[0011] The present invention is directed to providing a
sealing apparatus for a high-pressure tank in which a con-
nection-boss type sealing apparatus is installed at an inlet of
the high-pressure tank so as to maintain adequate airtight
performance against repetitive fatigue load such as filling of
a gaseous fuel and a high-pressure tank including the same.

Technical Solution

[0012] One aspect of the present invention provides a
sealing apparatus for a high-pressure tank. The sealing
apparatus includes a liner configured to accommodate a
high-pressure fluid, a connection boss which is a metallic
connector provided at an inlet of the liner, which comprises
a first connection boss part coupled to an inner surface of the
inlet and a second connection boss part coupled to an outer
surface of the inlet and having a tapered shape with a
relatively narrow upper side and a relatively wide lower
side, and a coupling member configured to come into surface
contact with an outer surface of the second connection boss
part and having a tilted surface corresponding to a shape of
the second connection boss part so that an inner diameter of
a lower side is larger than that of an upper side.

[0013] The first connection boss part and the second
connection boss part may be screw-coupled to the inner and
outer surfaces of the inlet.

[0014] The lower side of the second connection boss part
may be formed to come into at least partial contact with a
neck portion of the inlet of the liner.

[0015] The first connection boss part and the second
connection boss part may each include at least one O-ring
which comes into contact with the inner and outer surfaces
of the inlet.

[0016] Another aspect of the present invention provides a
high-pressure tank including the sealing apparatus for a
high-pressure tank.

[0017] The high-pressure tank may further include a rein-
forced layer surrounding an outer perimeter of the high-
pressure tank, wherein the reinforced layer may be coupled
to surround an outer surface of the liner and a surface of the
lower side of the second connection boss part.

Advantageous Effects

[0018] According to the sealing apparatus for a high-
pressure tank and the high-pressure tank including the same
of the present invention, a connection-boss type sealing
apparatus is installed at an inlet of the high-pressure tank and
a sealing force caused by a expanding pressure of a high-
pressure gas inside a connection boss is increased so as to
provide an effect of maintaining adequate airtight perfor-
mance against repetitive fatigue load such as filling of a
gaseous fuel.
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[0019] Also, since the connection-boss type sealing appa-
ratus has a simple structure, the connection boss may be
designed to be compact. In addition, not only may the
number of components of the connection boss and manu-
facturing costs thereof be reduced but also productivity may
be improved by reducing the number of operations.

DESCRIPTION OF DRAWINGS

[0020] FIG. 1 is an exploded perspective view of a high-
pressure tank according to the present invention.

[0021] FIG. 2 is a configuration view illustrating a case in
which a high-pressure tank, on which a sealing apparatus
according to the present invention is mounted, expands due
to a tank pressure so that the sealing apparatus operates.

[0022] FIG. 3 is an enlarged view illustrating part A of
FIG. 2.

MODES OF THE INVENTION
[0023] Since the present invention may be variously modi-

fied and have a variety of forms, particular embodiments
will be described in detail in the text. However, these are not
intended to limit the present invention to a particularly
disclosed form and it should be understood that the present
invention includes all changes, equivalents, and substitutes
included within the concept and technical scope of the
present invention. In a description on each drawing, like
elements will be referred to as like reference numerals.

[0024] The terms are used only for distinguishing one
component from another. The terms used herein are used
merely for describing particular embodiments and are not
intended to limit the present invention. Singular expressions,
unless clearly defined otherwise in context, include plural
expressions.

[0025] Hereinafter, an embodiment of the present inven-
tion will be described in detail below with reference to the
attached drawings.

[0026] FIG. 1 is an exploded perspective view of a high-
pressure tank according to the present invention, FIG. 2 is a
configuration view illustrating a case in which a high-
pressure tank, on which a sealing apparatus according to the
present invention is mounted, expands due to a tank pressure
so that the sealing apparatus operates, and FIG. 3 is an
enlarged view illustrating part A of FIG. 2;

[0027] As shown in the drawings, the present invention
relates to a high-pressure tank 100 configured to store a
gaseous fuel of a vehicle. The high-pressure tank 100
includes a liner 110 which is formed of a hollow cylinder
and is configured to maintain airtightness of the gaseous fuel
therein.

[0028] A high-pressure gaseous fuel is stored in a space
inside the liner 110. The liner 110 is made of a plastic
material such as a polyolefin-based resin and a polyamide-
based resin and is manufactured through blow molding,
rotational molding or the like.

[0029] Also, a reinforced layer 120 formed of a fiber-
reinforced composite material having a structural strength
and rigidity to endure high internal pressure of a gaseous
fuel is formed on an outer surface of the liner 110 while
surrounding the high-pressure tank 100.

[0030] The reinforced layer 120 is formed by carbon fiber
mixed with a polymer resin such as an epoxy resin to
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maintain the rigidity and is coupled to surround surfaces of
the liner 110 and a connection boss 10 which will be
described below.

[0031] Since a low-density gas is compressed and stored
in the high-pressure tank 100, a volume of the high-pressure
tank 100 which stores a fuel increases so that at least one
high-pressure tank 100 is applied to a vehicle.

[0032] Also, the high-pressure tank 100 includes a cylin-
drical inlet 11a on at least one of top and bottom sides and
includes screw threads for fastening which are formed on an
inner surface and an outer surface of the inlet 11a.

[0033] The connection boss 10 that is a metallic connector
configured to suction and discharge a gaseous fuel is coupled
to the inlet 11a of the high-pressure tank 100, and a valve or
the like is couplably included in the connection boss 10.
[0034] The valve may be coupled to the connection boss
10 through a screw-fastening method or a coupling method
such as mechanical assembling and the like.

[0035] The connection boss 10 is manufactured using a
metallic material that is different from the material of the
plastic liner 110. The connection boss 10 may be manufac-
tured using a metallic material which is homogeneous
material as that of the valve or the like for firm coupling with
the valve or the like.

[0036] The connection boss 10 includes a first connection
boss part 11 coupled to the inner surface of the inlet 11a and
a second connection boss part 12 coupled to an outside of the
inlet 11a.

[0037] The first connection boss part 11 has a hollow
cylinder shape and includes an outer screw thread formed on
an outer surface and fastened to the screw thread inside the
inlet 11a and is sealable by coupling the valve or the like
through the hollow.

[0038] The second connection boss part 12, like the first
connection boss part 11, has a hollow-cylinder shape and
includes an internal screw thread formed on an inner surface
and fastened to the screw thread outside the inlet 11a.
[0039] The second connection boss part 12 has a tapered
shape having a relatively narrow upper side and a relatively
wide lower side. That is, the shape gradually becomes
narrower toward the upper side. The lower side of the second
connection boss part 12 on which a screw thread is not
formed is formed to come into at least partial contact with
a neck portion of the inlet 11a of the liner 110. That is, in the
embodiment of the present invention, since a partial section
of'a lower side of the neck portion of the inlet 114 is formed
to be gently curved, the lower side of the second connection
boss part 12 may be formed to be gently curved to coincide
therewith.

[0040] When an inner lower side of the second connection
boss part 12 is formed to coincide with a shape of the lower
side of the neck portion of the inlet 11a as described above,
a coupling property between the inlet 11a and the second
connection boss part 12 may be further improved.

[0041] Here, the reinforced layer 120 is coupled to sur-
round the outer surface of the liner 110 and a surface of the
lower side of the second connection boss part 12 so as to
maintain structural strength and rigidity.

[0042] In the first connection boss part 11 and the second
connection boss part 12, at least one O-ring 30 is installed
to come into contact with an interior and exterior of the inlet
11a and to maintain airtightness so as to prevent a leakage
of a gaseous fuel through inner or outer surface of the inlet
11a.
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[0043] In the first connection boss part 11 and the second
connection boss part 12, in order to install the O-ring 30, a
groove having a semicircular cross section may be formed in
a side surface pressed against the inlet 11a.

[0044] The O-ring 30 is formed of a rubber material and
may prevent high-pressure gaseous fuel from leaking
through a gap between the inlet 11a and the first and second
connection boss parts 11 and 12. When durability thereof
decreases due to use, the O-ring 30 is separated from the
groove and is then replaced with a new O-ring 30.

[0045] As shown in FIGS. 2 and 3, the high-pressure tank
100 in which the inlet 11a is sealed using the connection
boss 10 while a fuel is injected and stored at a high pressure
is coupled and fixed to an additional coupling member 20
fixed to a chassis of the vehicle.

[0046] When the high-pressure tank 100 on which the
connection boss 10 including the first connection boss part
11 and the second connection boss part 12 is mounted is
airtightly coupled to the coupling member 20 of the chassis
of the vehicle, not only may the high-pressure tank 100 not
be ruptured but also pressure-resistant performance may be
continuously maintained even when an impact is applied
thereto.

[0047] The coupling member 20 is configured to be cou-
plable while maintaining airtightness with the second con-
nection boss part 12 coupled to the inlet 11a of the high-
pressure tank 100. That is, an outer surface of the second
connection boss part 12 which is tapered may be pressed
against and come into surface contact with an internal
coupling surface of the coupling member 20,

[0048] The coupling member 20 includes a coupling space
part 21 having a tilted surface with an inner diameter
increasing from a lower side to an upper side to correspond
to a shape of the second connection part 12 which is
insertable therein.

[0049] Since an inner tilted surface of the coupling space
part 21 formed in the coupling member 20 and an outer tilted
surface of the second connection boss part 12 are formed to
coincide with each other, when the coupling member 20 and
the second connection boss part 12 are coupled to each other
while coming into contact with and being coupled to each
other along the tilted surface without mechanical combina-
tion, the coupling member 20 and the second connection
boss part 12 are pressed against each other so as to imple-
ment airtightness.

[0050] Here, the upper sides of the tilted surfaces of the
second connection boss part 12 and the coupling member 20
indicate a direction toward the inlet 11a on the basis of a
parallel central part of the high-pressure tank 100 and the
lower sides thereof indicate a direction toward a bottom
surface on the basis of the parallel central part of the
high-pressure tank 100. Even when the high-pressure tank
100 is reversed to be upside down, the second connection
boss part 12 and the coupling member 20 follow the criteria.
[0051] Meanwhile, when a gaseous fuel is filled through
the inlet 11a, the high-pressure tank 100 expands longitu-
dinally and laterally due to internal pressure of the high-
pressure tank 100. Here, since the inlet 11a of the high-
pressure tank 100 expands laterally at the same time, the
second connection boss part 12 screw-fastened to the outer
surface of the inlet 11a also expands and extends.

[0052] When the second connection boss part 12 exter-
nally expands and extends, an expanding pressure caused by
the gaseous fuel is applied to the coupling member 20
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coupled to the second connection boss part 12 so that a
coupling force between the second connection boss part 12
and the coupling member 20 further increases. Accordingly,
there is an effect of completely blocking the gaseous fuel at
high pressure from leaking to the outside.

[0053] Meanwhile, since inner/outer tilted surfaces where
the second connection boss part 12 and the coupling member
20 meet and come into contact with each other have
adequately small surface roughness so as to be easily
slidable, when the high-pressure tank 100 receives a swell-
ing pressure of the connection boss 10 due to the internal
pressure, the coupling force and a sealing force of the first
and second connection boss parts 11 and 12 may be
increased.

[0054] According to the present invention, a connection-
boss type sealing apparatus is installed at the inlet 11a of the
high-pressure tank 100 so that adequate airtight performance
may be maintained due to an increase in a sealing force
caused by a swelling pressure against a repeated fatigue load
such as charging of a gaseous fuel. Also, the connection-boss
type sealing apparatus has a simple structure so that the
connection boss 10 may be designed to be compact. In
addition, the number of components of the connection boss
10 and manufacturing costs thereof may be reduced and
productivity may be improved by reducing the number of
operations.

[0055] Although the exemplary embodiment of the pres-
ent invention has been described above, the present inven-
tion is not limited to the description of the embodiment and
it should be construed that a variety of modifications made
by one of ordinary skill in the art without departing from the
scope of the claims of the present invention fall within the
scope of the present invention.

DESCRIPTION OF REFERENCE NUMERALS
[0056]

10: connection boss

12: second connection boss part
30: O-ring

110: liner

11: first connection boss part
20: coupling member

100: high-pressure tank

120: reinforced layer

1. A sealing apparatus for a high-pressure tank, compris-
ing:
a liner configured to accommodate a high-pressure fluid;

a connection boss provided at an inlet of the liner and
made of metal, comprising a first connection boss part
coupled to an inner surface of the inlet and a second
connection boss part coupled to an outer surface of the
inlet and having a tapered shape with a relative narrow
upper side and a relatively wide lower side; and

a coupling member configured to come into surface
contact with an outer surface of the second connection
boss part and having a tilted surface corresponding to
a shape of the second connection part so that an inner
diameter of a lower side is larger than that of an upper
side.

2. The sealing apparatus of claim 1, wherein the first
connection boss part and the second connection boss part are
screw-coupled to the inner and outer surfaces of the inlet.
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3. The sealing apparatus of claim 1, wherein the lower
side of the second connection boss part is formed to come
into at least partial contact with a neck portion of the inlet
of the liner.

4. The sealing apparatus of claim 1, wherein the first
connection boss part and the second connection boss part
each comprise at least one O-ring which comes into contact
with the inner and outer surfaces of the inlet.

5. A high-pressure tank comprising the sealing apparatus
according to claim 1.

6. The high-pressure tank of claim 5, further comprising
a reinforced layer configured to surround an outer perimeter
of the high-pressure tank, wherein the reinforced layer is
coupled to surround an outer surface of the liner and a
surface of the lower side of the second connection boss part.

#* #* #* #* #*
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