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Description

Title of Invention: GAS FOIL JOURNAL BEARING
Technical Field

The present invention relates to gas foil journal bearing, and more particularly, to a
gas foil journal bearing having enhanced durability and stability by using a fiber

member.

Background Art

In general, a gas bearing is a bearing supporting a rotational shaft of a high speed
rotary devices such as a compressor, a turbine, a turbo charger, and the like, which
uses a fluid in an air or gas state without using a lubricant, as an operating fluid. The
gas bearing is classified as a static pressure bearing and a kinetic pressure bearing.

In the static pressure bearing, air or a gas pressed by an external compressor is
forcibly supplied to the bearing to obtain load support capability. The static pressure
bearing requires a separate pressure source (external pressing device) is required, but
since a shaft can be supported even when the shaft is not rotated, damage to the
bearing due to solid friction may be avoided.

In contrast, in the kinetic pressure bearing, ambient air or gas is drawn to the bearing
according to rotation of a shaft to increase pressure to obtain load capability. The
kinetic pressure bearing does not require a separate pressure source, but when a rotor
starts and is stopped, solid friction inevitably occurs, shortening bearing lifespan. Thus,
in order to prevent the problem, a bearing surface is required to be coated with a solid
lubricant.

Among kinetic pressure bearings, a gas foil journal bearing, which implements a
bearing surface by overlapping bent type thin plates, simplifies a structure of a tur-
bomachine system, reduces maintenance cost of the system, and minimizes power loss.

In addition, unlike an existing oil lubrication bearing, the gas foil journal bearing
uses air as a lubricant, and as such, the gas foil journal bearing has come to prominence
as a most appropriate bearing in terms of an eco-friendly issue, and commonly used in
order to reduce power loss of highly efficient turbomachine and simplify a structure of
a system.

FIG. 1 is a schematic cross-sectional view illustrating a related art gas foil journal
bearing.

As illustrated in FIG. 1, the related art gas foil journal bearing includes a bearing
housing 1, a bump foil 3 installed on an inner surface of the bearing housing 1, and a

top foil 5 installed on an inner surface of the bump foil 3 and supporting a journal (not
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shown) driven by a motor.
The gas foil journal bearing is configured such that, when driving of a motor is

stopped and a load of the journal is applied to the bump foil 3 and the top foil 5, the
wavy bump foil 3 is elastically compressed with respect to the load of the journal to
attenuate impact.

However, the related art gas foil journal bearing has a problem in which, when
impact is applied in a radial direction, or the like, plastic deformation easily occurs to
increase a gap between the journal and the bearing housing 1 and deforms a shape to
change rigidity.

Also, since the shape is deformed due to the plastic deformation caused by external

impact, the bearing malfunctions, significantly degrading stability during an operation.

Disclosure of Invention

Technical Problem
Therefore, an object of the present invention is to provide a gas foil journal bearing

having enhanced durability and stability by using a fiber member in addition to a bump
foil.

Solution to Problem

According to an aspect of the present invention, there is provided a gas foil journal
bearing including: a bearing housing; a journal rotated within the bearing housing
according to driving of a motor; a top foil provided between the bearing housing and
the journal; a bump foil provided between the bearing housing and the top foil; and a
fiber member provided to be tightly attached to an inner circumferential surface of the
bearing housing to alleviate impact applied to the bearing housing through the journal.

An interior of the fiber member may be filled with spongy or cotton.

According to an aspect of the present invention, there is also provided a gas foil
journal bearing including: a bearing housing; a journal rotated within the bearing
housing according to driving of a motor; a top foil provided between the bearing
housing and the journal; and a plurality of fiber members provided between the bearing
housing and the top foil and having a fiber portion provided to cover the exterior and a
plurality of threads provided within the fiber portion to alleviate impact applied to the
bearing housing through the journal.

The plurality of fiber members may have a cylindrical shape and may be in contact
with each other through thread.

The thread may have a plurality of knots formed thereon in a length direction.
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According to an aspect of the present invention, there is also provided a gas foil
journal bearing including: a bearing housing; a journal rotated within the bearing
housing according to driving of a motor; a top foil provided between the bearing
housing and the journal; a fiber member provided on an inner circumferential surface
of the bearing and configured to alleviate impact applied to the bearing housing
through the journal; and a plurality of buffer members provided between the fiber
member and the top foil and configured to alleviate impact applied to the bearing
housing through the journal, wherein the plurality of buffer members may each have a
fiber portion having a cylindrical shape and covering the exterior and thread provided
within the fiber portion, and the plurality of buffer members are positioned on an inner
circumferential surface of the bearing housing and spaced apart from one another at a

predetermined interval in a length direction of the journal.
The plurality of buffer members may be connected to each other through thread.

According to an aspect of the present invention, there is also provided a gas foil
journal bearing including: a bearing housing; a journal rotated within the bearing
housing according to driving of a motor; a top foil provided between the bearing
housing and the journal; and a fiber member provided between the bearing housing and
the top foil and configured to alleviate impact applied to the bearing housing through
the journal, wherein the fiber member includes a first fiber portion positioned to be
tightly attached to an inner circumferential surface of the bearing housing and a
plurality of second fiber portions protruding from the first fiber portion toward the
journal and having spongy or cotton filling an interior thereof.

The plurality of second fiber portions may be connected to each other through thread.

Advantageous Effects of Invention

According to embodiments of the present invention, since the fiber member is further
provided in addition to the bump foil within the gas foil journal bearing, impact
applied to the bearing housing through the journal can be absorbed dually by using the
bump foil and the fiber member, thus significantly enhancing durability of the bearing.

Also, since the interior of the fiber member is filled with cotton or knotted thread to
absorb impact applied through the journal, as well as dually using the bump foil and
the fiber member, the bearing is prevented from being deformed due to impact and oc-
currence of an accident due to deformation of the bearing during an operation is
prevented, enhancing stability of the bearing.

In addition, since impact applied to the bearing housing through the journal is
absorbed by using the fiber member and the cotton or knotted thread within the fiber

member, stress may be enhanced, compared with a case in which only the bump foil is
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used, to prevent plastic deformation due to impact to facilitate restoration into the
original shape, and thus, durability and stability of the bearing may be significantly

enhanced.

Brief Description of Drawings

FIG. 1 is a schematic cross-sectional view illustrating a related art gas foil bearing.

FIG. 2 is a cross-sectional view illustrating a gas foil journal bearing according to a
first embodiment of the present disclosure.

FIG. 3 is another cross-sectional view illustrating a gas foil journal bearing according
to the first embodiment of the present disclosure.

FIG. 4 is a cross-sectional view illustrating a gas foil journal bearing according to a
second embodiment of the present disclosure.

FIG. 5 is another cross-sectional view illustrating a gas foil journal bearing according
to the second embodiment of the present disclosure.

FIG. 6 is a schematic perspective view illustrating a fiber member used in a gas foil
journal bearing according to the second embodiment of the present disclosure.

FIG. 7 is a cross-sectional view illustrating a gas foil journal bearing according to a
third embodiment of the present disclosure.

FIG. 8 is another cross-sectional view illustrating a gas foil journal bearing according
to the third embodiment of the present disclosure.

FIG. 9 is a cross-sectional view illustrating a gas foil journal bearing according to a
fourth embodiment of the present disclosure.

FIG. 10 is another cross-sectional view illustrating a gas foil journal bearing
according to the fourth embodiment of the present disclosure.

FIG. 11 is a cross-sectional view illustrating a gas foil journal bearing according to a
fifth embodiment of the present disclosure.

FIG. 12 is another cross-sectional view illustrating a gas foil journal bearing

according to the fifth embodiment of the present disclosure.

Best Mode for Carrying out the Invention
Hereinafter, a gas foil journal bearing according to an embodiment of the present
disclosure will be described in detail with reference to the accompanying drawings.
FIG. 2 is a cross-sectional view illustrating a gas foil journal bearing according to a
first embodiment of the present disclosure, FIG. 3 is another cross-sectional view il-
lustrating a gas foil journal bearing according to the first embodiment of the present

disclosure, FIG. 4 is a cross-sectional view illustrating a gas foil journal bearing



WO 2016/159562 PCT/KR2016/002932

[47]

[48]

[49]

[50]

[51]

[52]

[53]

[54]

5

according to a second embodiment of the present disclosure, FIG. 5 is another cross-
sectional view illustrating a gas foil journal bearing according to the second em-
bodiment of the present disclosure, and FIG. 6 is a schematic perspective view il-
lustrating a fiber member used in a gas foil journal bearing according to the second
embodiment of the present disclosure.

FIG. 7 is a cross-sectional view illustrating a gas foil journal bearing according to a
third embodiment of the present disclosure, FIG. 8 is another cross-sectional view 1il-
lustrating a gas foil journal bearing according to the third embodiment of the present
disclosure, FIG. 9 is a cross-sectional view illustrating a gas foil journal bearing
according to a fourth embodiment of the present disclosure, FIG. 10 is another cross-
sectional view illustrating a gas foil journal bearing according to the fourth em-
bodiment of the present disclosure, FIG. 11 is a cross-sectional view illustrating a gas
foil journal bearing according to a fifth embodiment of the present disclosure, and FIG.
12 is another cross-sectional view illustrating a gas foil journal bearing according to
the fifth embodiment of the present disclosure.

As illustrated in FIGS. 2 and 3, a gas foil journal bearing according to a first em-
bodiment of the present disclosure includes a bearing housing 110, a journal 150, a top
foil 140, a bump foil 130, and a fiber member 120.

The bearing housing 110 has a cylindrical shape forming an external appearance of
the bearing 100 and includes the journal 150, the top foil 140, the bump foil 130, and
the fiber member 120 therein.

The journal 150 rotates within the bearing housing 110 according to driving of a
motor, and the top foil 140 is provided between the bearing housing 110 and the
journal 150 and elastically compressed by a load of the journal 150 to thus attenuate a
load applied to the bearing housing 110 through the journal 150.

The bump foil 130 is provided between the bearing housing 110 and the top foil 140
and attenuates a load applied to the bearing housing 110 through the journal 150
together with the top foil 140.

The fiber member 120 is tightly attached to an inner circumferential surface of the
bearing housing 110 to dually alleviate impact applied to the bearing housing 110
through the journal 150 together with the top foil 140 and the bump foil 130.

Thus, since the fiber member 120 is additionally provided in the bearing 100 in
addition to the bump foil 130, impact applied to the bearing housing 110 through the
journal 150 may be dually alleviated, enhancing durability and stability of the bearing
100.

Also, since the fiber member 120 is used, the fiber member 120 may be used at room
temperature or a middle temperature or even at a high temperature, and thus, the

bearing 100 may be extensively used in various environments.
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Meanwhile, as illustrated in FIGS. 4 through 6, a gas foil journal bearing 200
according to a second embodiment of the present disclosure includes a bearing housing
210, a journal 240, a top foil 230, and a fiber member 220.

The bearing housing 210 has a cylindrical shape forming an external appearance of
the bearing 200 and includes the journal 240, the top foil 230, and the fiber member
220 therein.

The journal 240 rotates within the bearing housing 210 according to driving of a
motor, and the top foil 230 is provided between the bearing housing 210 and the
journal 240 and elastically compressed by a load of the journal 240 to thus attenuate a
load of the journal 240.

The fiber member 220 is provided between the bearing housing 210 and the top foil
230, includes a fiber portion 221 formed to cover the exterior and a plurality of threads
223 provided within the fiber portion 221, and alleviates impact applied to the bearing
housing 210 through the journal 240.

Here, as the threads 223, the same type of threads of various types of threads may be
used.

Also, the thread 223 may have knots formed in a length direction of the fiber member
220, and thus, even through the fiber member 220 is elastically compressed due to a
load of the journal 240, the thread 223 is easily restored to the original form.

Thus, in the related art, since the single foil rubs against the bearing housing,
Coulomb damping is not greatly generated, but in the present disclosure, since the fiber
member 220 is additionally provided and the plurality of knotted threads 223 are
provided within the fiber member 220, a generation rate of Coulomb damping may be
increased by friction between knots as well as friction between the threads 223,
whereby impact applied through the journal 240 may be effectively absorbed.

Meanwhile, as illustrated in FIGS. 7 and 8, a gas foil journal bearing 300 according
to a third embodiment of the present disclosure includes a bearing housing 310, a
journal 350, a top foil 340, a fiber member 320, and a buffer member 330.

The bearing housing 310 has a cylindrical shape forming an external appearance of
the bearing 300 and includes the journal 350, the top foil 340, the fiber member 320,
and the buffer member 330.

The journal 350 rotates within the bearing housing 310 according to driving of a
motor, and the top foil 340 is provided between the bearing housing 310 and the
journal 350 and elastically compressed by a load of the journal 350 to thus attenuate a
load of the journal 350.

The fiber member 320 is provided on an inner circumferential surface of the bearing
300 to alleviate impact applied to the bearing housing 310 through the journal 350
together with the top foil 340.
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The buffer member 330 is provided between the fiber member 320 and the top foil
340 to alleviate impact applied to the bearing housing 310 through the journal 350
together with the top foil 340 and the fiber member 320.

Here, the buffer member 330 is formed in plurality and has a cylindrical shape. The
plurality of buffer members 330 are positioned on an inner circumferential surface of
the bearing housing 310 and spaced apart from one another at a predetermined interval
in a length direction of the journal 350.

Also, the buffer member 330 includes a fiber portion 331 covering the exterior of the
buffer member 330 and thread 333 provided within the fiber portion 331. The buffer
members 330 are connected to be in contact with each other through the threads 333.
Here, the thread 333 may have a plurality of knots formed in a length direction of the
buffer member 330, and the same type of thread or different types of threads may be
used.

Thus, even though a load is applied to the housing 310 through the journal 350, since
impact is alleviated through the fiber member 320 and the buffer member 330,
durability and stability of the bearing 300 may be enhanced.

Meanwhile, as illustrated in FIGS. 9 and 10, a gas foil journal bearing 400 according
to a fourth embodiment of the present disclosure includes a bearing housing 410, a
journal 450, a bump foil 430, a top foil 440, and a fiber member 420, and the interior
of the fiber member 420 is filled with spongy or cotton 421, as in the second em-
bodiment.

Since the interior of the fiber member 420 is filled with spongy or cotton 421, even
though it is compressed due to a load of the journal 450, the fiber member 420 may be
easily restored to the original form and impact applied to the bearing housing 410
through the journal 450 may be alleviated.

Meanwhile, as illustrated in FIGS. 11 and 12, a gas foil journal bearing 500
according to a fifth embodiment of the present disclosure includes a bearing housing
510, a journal 540, a top foil 530, and a fiber member 520.

The bearing housing 510 has a cylindrical shape forming an external appearance of
the bearing 500 and includes the journal 540, the top foil 530, and the fiber member
520 therein.

The journal 540 rotates within the bearing housing 510 according to driving of a
motor, and the top foil 530 is provided between the bearing housing 510 and the
journal 540 and elastically compressed by a load of the journal 540 to thus attenuate a
load applied to the bearing housing 510 through the journal 540.

The fiber member 520 is provided between the bearing housing 510 and the top foil
530 to alleviate impact applied to the bearing housing 510 through the journal 540.

Here, the fiber member 520 includes a first fiber portion 521 and a second fiber
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portion 523 formed to protrude toward the journal 540 from the first fiber portion 521.

The first fiber portion 521 is tightly attached to be positioned on an inner circum-
ferential surface of the bearing housing 510, and the second fiber portion 523 is formed
to protrude from the first fiber portion 521 toward the journal 540 and has a quad-
rangular lattice shape overall.

Here, a shape of the second fiber portion 523 is not limited to the quadrangular shape
and the second fiber portion 523 may have various shapes to alleviate impact of the
journal 540.

Also, the interior of the second fiber portion 523 may be filled with spongy or cotton
524, and here, the second fiber portions are connected through threads.

In the present disclosure configured as described above, since the fiber member 120,
220, 320, 420, or 520 is further provided within the gas foil journal bearing in addition
to the bump foil, impact applied to the bearing housing 110, 210, 310, 410, or 510
through the journal 150, 240, 350, 450, or 540 may be dually absorbed by using the
bump foil 130 or 430 and the fiber member 120, 220, 320, 420, or 520, thus enhancing
durability of the bearing.

Also, since an amount of Coulomb damping generated through friction between a
single bump foil, or the like, and the bearing housing is increased through the fiber
member 120, 220, 320, 420, or 520, cotton and a plurality of threads 223, 250, 333,
335, or 525 provided therein, and the knots formed on the threads, impact applied to
the bearing housing 110, 210, 310, 410, or 510 through the journal 150, 240, 350, 450,
or 540 may be effectively alleviated.

In addition, since the bump foil 130 or 430 and the fiber member 120, 220, 320, 420,
or 420 are dually used and the interior of the fiber member 120, 220, 320, 420, or 520
is filled with cotton or threads to absorb impact applied through the journal 150, 240,
350, 450, or 540, the bearing is prevented from being deformed by impact and oc-
currence of an accident due to deformation during an operation may be prevented,
enhancing stability of the bearing.

In addition, since the fiber member 120, 220, 320, 420, or 420 is provided and cotton
421 or 524 or knotted thread 223 or 333 is provided within the fiber member 120, 220,
320, 420, or 520 to absorb impact applied to the bearing housing 110, 210, 310, 410 or
510 through the journal 150, 240, 350, 450, or 540, stress may be enhanced to prevent
plastic deformation, compared with a case of using the bump foil 130 or 430, whereby
the fiber member 120, 220, 320, 420, or 520 may be easily restored to the original
shape thereof, whereby durability and stability of the bearing can be enhanced.

The exemplary embodiments of the present invention will now be described with
reference to the accompanying drawings, in which like numbers refer to like elements

throughout. In describing the present invention, if a detailed explanation for a related
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known function or construction is considered to unnecessarily divert the gist of the
present invention, such explanation has been omitted but would be understood by those
skilled in the art. The accompanying drawings of the present invention aim to facilitate
understanding of the present invention and should not be construed as limited to the ac-
companying drawings. The technical idea of the present invention should be in-
terpreted to embrace all such alterations, modifications, and variations in addition to

the accompanying drawings.
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Claims
A gas foil journal bearing comprising:
a bearing housing;
a journal rotated within the bearing housing according to driving of a
motor;
a top foil provided between the bearing housing and the journal;
a bump foil provided between the bearing housing and the top foil; and
a fiber member provided to be tightly attached to an inner circum-
ferential surface of the bearing housing to alleviate impact applied to
the bearing housing through the journal.
The gas foil journal bearing of claim 1, wherein an interior of the fiber
member is filled with spongy or cotton.
A gas foil journal bearing comprising:
a bearing housing;
a journal rotated within the bearing housing according to driving of a
motor;
a top foil provided between the bearing housing and the journal; and
a plurality of fiber members provided between the bearing housing and
the top foil and having a fiber portion provided to cover the exterior
and a plurality of threads provided within the fiber portion to alleviate
impact applied to the bearing housing through the journal.
The gas foil journal bearing of claim 3, wherein the plurality of fiber
members have a cylindrical shape and are in contact with each other
through thread.
The gas foil journal bearing of claim 3, wherein the thread has a
plurality of knots formed thereon in a length direction.
A gas foil journal bearing comprising:
a bearing housing;
a journal rotated within the bearing housing according to driving of a
motor;
a top foil provided between the bearing housing and the journal;
a fiber member provided on an inner circumferential surface of the
bearing and configured to alleviate impact applied to the bearing
housing through the journal; and
a plurality of buffer members provided between the fiber member and
the top foil and configured to alleviate impact applied to the bearing

housing through the journal,
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wherein the plurality of buffer members each have a fiber portion
having a cylindrical shape and covering the exterior and thread
provided within the fiber portion, and the plurality of buffer members
are positioned on an inner circumferential surface of the bearing
housing and spaced apart from one another at a predetermined interval
in a length direction of the journal.

The gas foil journal bearing of claim 6, wherein the plurality of buffer
members are connected to each other through thread.

A gas foil journal bearing comprising:

a bearing housing;

a journal rotated within the bearing housing according to driving of a
motor;

a top foil provided between the bearing housing and the journal; and

a fiber member provided between the bearing housing and the top foil
and configured to alleviate impact applied to the bearing housing
through the journal,

wherein the fiber member includes a first fiber portion positioned to be
tightly attached to an inner circumferential surface of the bearing
housing and a plurality of second fiber portions protruding from the
first fiber portion toward the journal and having spongy or cotton filling
an interior thereof.

The gas foil journal bearing of claim 8, wherein the plurality of second

fiber portions are connected to each other through thread.
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