“TURBOCHARGER” ORIGINAL

ABSTRACT 4 9 % 5 DELNPl 2

A variable geometry turbocharger includes a bearing housing rotatably 0 6 JUN 201?
supporting a turbine impeller; and an exhaust nozzle changing the flow rate of an exhaust
5  gas supplied to the turbine impeller, wherein the exhaust nozzle has an exhaust inlet wall
disposed at the bearing housing side, the turbocharger has a seal member exhibiting a
ring shape and sealing a gap formed between the bearing housing and the exhaust inlet
wall, and an inner circumferential edge of the seal member firmly contacts the bearing
housing and an outer circumferential edge of the seal member firmly contacts the exhaust

10  inlet wall.
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AMENDED CLAIMS
(The International Bureau received the amendments on April 14" 2011 (14.04.2011))

We claim:
1. A variable geometry turbocharger comprising:

a bearing housing rotatably supporting a turbine impeller; and

an exhaust nozzle that can change the flow rate of an exhaust gas supplied to the
turbine impeller,

wherein the exhaust nozzle has an ekhaust inlet wall disposed at the bearing
housing side,

the turbocharger has a seal member exhibiting a ring shape and sealing a gap
formed between the bearing housing and the exhaust inlet wall, and

an inner circumferential edge of the seal member firmly contacts the bearing

housing and an outer circumferential edge of the seal member firmly contacts the exhaust

inlet wall, wherein

the seal member is a disc spring, and

a shield plate that is a ring-shaped plate is disposed at the turbine impeller side of
the bearing housing, and the disc spring is disposed between the shield plate and the
bearing housing.
2. The turbocharger according to claim 1,

wherein an outer circumferential edge of the disc spring has a curved section that

curves in a direction away from the exhaust inlet wall.
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3. The turbocharger according to claim 1 or 2,

wherein a projecting section projecting from a surface of the bearing housing
facing the turbine impeller to the turbine impeller is fitted to an inner circumferential edge
of the shield plate, and the shield plate and the bearing housing pinch an inner

circumferential edge of the disc spring.

Dated this the 6™ day of June 2012. W
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DESCRIPTION

Title of Invention

TURBOCHARGER

Technical Field

[0001]

The present invention relates to a turbocharger that supercharges air which is
supplied to an engine using the energy of exhaust gas discharged from the engine, and

10  specifically to a variable geometry turbocharger.

Background Art
[0002]
Conventionally, the variable geometry turbocharger is known which can
15  improve the performance of the engine over a wide range from a low revolution region to
a high revolution region.
Here, a variable geometry turbocharger is disclosed in Patent Document 1.
[0003]
The above described turbocharger has a configuration in which a turbine
20 housing and a compressor housing are integrally connected via a bearing housing, and a
turbine impeller disposed inside the turbine housing and a compressor impeller disposed
inside the compressor housing are connected by a rotating shaft that is disposed so as to
be rotatable inside the bearing housing.
An exhaust gas inlet port is disposed at the turbine housing, and the exhaust gas

25  that flows in from the inlet port is introduced in a turbine scroll flow path inside the
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turbine housing. A variable nozzle unit (an exhaust nozzle) is disposed at the turbine
housing side of the bearing housing, wherein the variable nozzle unit gﬁides the exhaust
gas introduced in the turbine scroll flow path to the turbine impeller and can change the
flow rate thereof.

The variable nozzle unit includes a shroud ring that is an exhaust inlet wall of
the turbine housing side and a nozzle ring that is an exhaust inlet wall of the bearing
housing side. The nozzle ring and the shroud ring are connected with a predetermined
gap. A plurality of nozzle vanes is disposed annularly between the nozzle ring and the
shroud ring in order to adjust the flow rate of the exhaust gas.

[0004]

A predetermined gap is provided between the shroud ring of the variable nozzle
unit and the turbine housing.  Although the gap is not required intrinsically, since
thermal deformation occurs between when the turbine housing is cooled and when the
turbine housing is heated, their positional relationship relative to the shroud ring change.
Therefore, the gap is provided.

However, the exhaust gas inside the turbine scroll flow path leaks to an outlet
side of the turbine housing through the gap and turbine efficiency of the turbocharger is
decreased. A C-ring for sealing is disposed between substantially cylindrical outer
circumferential surface of an extension section that is extended from an inner
circumferential edge of the shroud ring to the turbine housing and an inner
circumferential surface of the turbine housing facing the outer circumferential surface of
the extension section to block the gap. The C-ring is formed of an elastic body and can

follow the thermal deformation of the turbine housing due to the elastic force thereof.

Citation List



’ o
15
20

25

ORIGINAL

Patent Document
[0005]
[Patent Document 1]
Japanese Unexamined Patent Application, First Publication No. 2006-125588

(page 14 and FIG. 1)

Summary of Invention
Technical Problem

[0006]

Meanwhile, in order to compensate for the change of the relative position with
respect to the nozzle ring due to the thermal deformation of the turbine housing, a
predetermined gap is also provided between the turbine housing and the nozzle ring of
the variable nozzle unit.

Since the gap communicates with the turbine scroll flow path, the exhaust gas is
introduced in the gap and passes through a gap between the nozzle ring and the bearing
housing so that the exhaust gas leaks to the location of the turbine impeller.

Here, a seal plate that is a ring-shaped plate is disposed between the nozzle ring
and the bearing housing.  First of all, since the seal plate does not have a function of
actively sealing the gap between the nozzle ring and the bearing housing, the exhaust gas
leaks from the gap, the flow of the exhaust gas which is introduced into the location of
the turbine impeller through the variable nozzle unit is disrupted. As a result, there is a
possibility where the turbine efficiency of the turbocharger is decreased.

[0007]

The invention is accomplished considering the above described situation, and an

object of the invention is to provide a turbocharger where exhaust gas can be prevented
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from leaking from a gap between a nozzle ring and a bearing housing, and turbine

efficiency can be improved.

Solution to Problem

[0008]

In order to solve the above described circumstances, the invention employs the
devices described below.

A turbocharger of a first aspect of the invention employs a cqnﬁguration in
which a variable geometry turbocharger includes a bearing housing rotatably supporting
a turbine impeller, and an exhaust nozzle that can change the flow rate of an exhaust gas
supplied to the turbine impeller, wherein the exhaust nozzle has an exhaust inlet wall
disposed at the bearing housing side, the turbocharger has a seal member exhibiting a
ring shape and sealing a gap formed between the bearing housing and the exhaust inlet
wall, and an inner circumferential edge of the seal member firmly contacts the bearing
housing and an outer circumferential edge of the seal member firmly contacts the exhaust
inlet wall.

In the first aspect of the invention employing the above described configuration,
since the inner circumferential edge and the outer circumferential edge of the ring-shaped
seal member firmly contact the bearing housing and the exhaust inlet wall respectively.
Accordingly, the gap between the bearing housing and the exhaust inlet wall is shielded
and the exhaust gas can be prevented from leaking from the gap. Accordingly, the flow
of the exhaust gas introduced into the location of the turbine impeller through the
variable nozzle unit is not disturbed and can be kept in a uniform state.

[0009]

In addition, the turbocharger of a second aspect of the invention employs a
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configuration wherein the seal member is a disc spring.

In the second aspect of the invention employing the above described
configuration, since the disc spring has the elastic force, an inner circumferential edge
and an outer circumferential edge of the disc spring can firmly contact the bearing
housing and the exhaust inlet wall respectively. In addition, in the second aspect of the
invention, even though the bearing housing and the exhaust inlet wall are thermally
deformed due to the heat of the exhaust gas, the disc spring has elastic force, and
therefore, the disc spring can follow the thermal deformation.

[0010]

In addition, the turbocharger of a third aspect of the invention employs a
configuration wherein the outer circumferential edge of the disc spring has a curved
section that curves in a direction away from the exhaust inlet wall.

In the third aspect of the invention employing the above described configuration,
since the outer circumferential edge has the curved section, the curved section can be
formed to evenly contact the exhaust inlet wall in the circumferential direction of the disc
spring, and the exhaust gas from the contact section can be reliably prevented from
leaking.

[0011]

In addition, the turbocharger of a fourth aspect of the invention employs a
configuration wherein a shield plate that is a ring-shaped plate is disposed at the turbine
impeller side of the bearing housing, and the disc spring is disposed between the shield
plate and the bearing housing.

In the fourth aspect of the invention employing the above described
configuration, since the shield plate can prevent the heat of the exhaust gas introduced
into the location of the turbine impeller from passing to the disc spring, the disc spring
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can be prevented from being thermally-deteriorated.

[0012]

In addition, the turbocharger of a fifth aspect of the invention employs a
configuration wherein a projecting section projecting from a surface of the bearing
housing facing the turbine impeller to the turbine impeller is fitted to the inner
circumferential edge of the shield plate, and the shield plate and the bearing housing
pinch the inner circumferential edge of the disc spring.

In the fifth aspect of the invention employing the above described configuration,
since the shield plate and the bearing housing pinch the inner circumferential edge of the

disc spring, the exhaust gas can be reliably prevented from leaking from the pinched

portion.

Advantageous Effects of Invention

[0013]

Effects obtained according to the invention are described below.

According to the invention, since the exhaust gas can be prevented from leaking
from the gap between the nozzle ring and the bearing housing, there is an effect in that

the turbine efficiency of the turbocharger can be improved.

Brief Description of Drawings

[0014]

FIG. 1 is a schematic view illustrating an overall configuration of a turbocharger
according to an embodiment of the invention.
FIG. 2 is an enlarged view around a variable nozzle unit in FIG. 1.

FIG. 3 is a schematic view of a disc spring of the embodiment.
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FIG. 4 is a schematic view illustrating another configuration of the disc spring.

Description of Embodiments

[0015]

Hereinafter, a turbocharger according to an embodiment of the invention will be
described with reference to the drawings.

FIG. 1 is a schematic view illustrating an overall configuration of a turbocharger
1 of the embodiment, FIG. 2 is an enlarged view around a variable nozzle unit 5 in FIG. 1,
FIG. 3 is a schematic view of a disc spring 63 in the embodiment, (a) of FIG. 3 is a plan

view of the disc spring 63 and (b) of FIG. 3 is a cross-sectional view taken along line

X-X of (a) of FIG. 3. In addition, an arrow F in the drawings described above illustrates

a forward direction.

[0016]

First, the overall configuration of the turbocharger 1 of the embodiment will be
described with reference to FIG. 1.

As shown in FIG. 1, the turbocharger 1 of the embodiment is a variable
geometry turbocharger supercharging air, which is supplied to an engine (not shown), by
using energy of exhaust gas introduced from the engine.

The turbocharger 1 includes a bearing housing 2, a turbine housing 3 that is
connected to a circumferential edge of a front side of the bearing housing 2 by a
fastening bolt 2a, and a compressor housing 4 that is connected to a circumferential edge
of the rear side of the bearing housing 2 by a fastening bolt 2b.

[0017]

A turbine shaft 21 extending in the front and rear direction is rotatably Supported

inside the bearing housing 2 via a bearing 22. A turbine impeller 23 is integrally
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connected to a front end of the turbine shaft 21 and a compressor impeller 24 is integrally
connected to a rear end thereof. In addition, the turbine impeller 23 is disposed inside
the turbine housing 3 and the compressor impeller 24 is disposed inside the compressor
housing 4.

[0018]

A substantially annular variable nozzle unit (an exhaust nozzle) 5 is disposed
inside the turbine housing 3 and outside the turbine impeller 23 in the radial direction.

[0019]

The turbine housing 3 has a turbine scroll flow path 31 that is disposed outside
the turbine impeller 23 in the radial direction and a turbine housing outlet port 32 that is
an exhaust port of the exhaust gas.

The turbine scroll flow path 31 is formed substantially annularly to surround the
turbine impeller 23 and communicates with a gas inlet port (not shown) for introducing
the exhaust gas. In addition, the turbine scroll flow path 31 communicates with a nozzle
flow path 5A (described below) inside the variable nozzle unit 5. In addition, the above
described gas inlet port is connected to an exhaust port of the engine (not shown).

The turbine housing outlet port 32 is opened to the front side of the turbine

housing 3 and communicates with the nozzle flow path 5A via a location of the turbine

impeller 23.  In addition, the turbine housing outlet port 32 is connected to an exhaust
gas purifier (not shown).

[0020]

An intake port 41 connected to an air cleaner (not shown) that is opened to the
rear side is formed at the compressor housing 4. In addition, a diffuser flow path 42,
which compresses and then boosts the air, is formed substantially annularly at the outside

the compressor impeller 24 in the radial direction between the bearing housing 2 and the
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compressor housing 4.  In addition, the diffuser flow path 42 communicates with the
intake port 41 via location of the compressor impeller 24.

Furthermore, the compressor housing 4 has a compressor scroll flow path 43
formed substantially annularly at outside the compressor impeller 24 in the radial
direction and the compressor scroll flow path 43 communicates with the diffuser flow
path 42. In addition, the compressor scroll flow path 43 communicates with an inlet
port in the engine (not shown).

[0021]

Next, a configuration of the variable nozzle unit 5 will be described with
reference to Figs. 1 to 3.  As shown in FIG. 2, the variable nozzle unit 5 has a shroud
ring 51 disposed at the turbine housing 3 side of the variable nozzle unit 5, a nozzle ring
(an exhaust inlet wall) 52 facing the shroud ring 51 and disposed at the bearing housing 2
side of the variable nozzle unit 5, and a plurality of nozzle vanes 53 held between the
shroud ring 51 and the nozzle ring 52.

In addition, the nozzle flow path 5A is formed between the shroud ring 51 and
the nozzle ring 52.

[0022]

The shroud ring 51 exhibits a shape where a substantially cylindrical extension
section S1E extending to the turbine housing outlet port 32 is connected to an inner
circumferential edge of a plate-shaped member formed in a substantially ring shape. In
addition, a plurality of first hole sections 51a, which penetrates the plate-shaped member
in the thickness direction are formed at the shroud ring 51.

[0023]

The nozzle ring 52 is a plate-shaped member formed in a substantially ring

shape and a plurality of second hole sections 52a, which penetrate in the thickness
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direction thereof are formed at the nozzle ring 52.

[0024]

As shown in FIG. 1, the shroud ring 51 and the nozzle ring 52 are connected to
form a predetermined gap via a plurality of the connection pins 57. In addition, the
connection pins 57 intrude into the shroud ring 51, penetrate the nozzle ring 52 and then
project to the rear side.

A mounting ring 58 is integrally disposed at the rear side of the nozzle ring 52
via connection pins 57 and an outer circumferential edge of the mounting ring 58 is
supported and pinched by the turbine housing 3 and the bearing housing 2. In other
words, the nozzle ring 52 is supported by the bearing housing 2 and the turbine housing 3
via the mounting ring 58.

[0025]

A plurality of nozzle vanes 53 is disposed at regular intervals in the
circumferential direction between the nozzle ring 52 and the shroud ring 51 and freely
rotate about an axis parallel to a rotation shaft of the turbine impeller 23 respectively.

Each of the nozzle vanes 53 has a nozzle vane main body 54 that is a
plate-shaped member that is substantially rectangular, a first vane shaft 55 projecting
from a first side of the nozzle vane main body 54, and a second vane shaft 56 projecting
from a second side facing the first side thereof.

The first vane shaft 55 rotatably intrudes into the first hole sections 51a of the
shroud ring 51 and the second vane shaft 56 rotatably intrudes into the second hole
sections 52a of the nozzle ring 52 and projects to the rear side of the nozzle ring 52.

[0026]

As shown in FIG. 2, a gap S1 is formed between the shroud ring 51 and the

turbine housing 3 so as to compensate for a relative displacement with respect to the
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shroud ring 51 in a case where the turbine housing 3 is subject to thermal deformation.
Thus, in order to prevent leakage of the exhaust gas from the gap S1, two sheets of
C-ring 61 are disposed between an outer circumferential surface of the extension section
51E and an inner circumferential surface of the turbine housing 3 in the shroud ring 51 in
order to seal the gap S1.

[0027]

In addition, a second gap S2 is formed between the nozzle ring 52 and the

* turbine housing 3 so as to compensate for a relative displacement with respect to the

nozzle ring 52 in a case where the turbine housing 3 causes the thermal deformation.
Furthermore, a third gap S3 is formed between the nozzle ring 52 and the bearing
housing 2. The third gap S3 communicates with the second gap S2 and communicates
with and is opened to the location of the turbine impeller 23.

[0028]

A shield plate 62 is disposed between the bearing housing 2 and the turbine
impeller 23 such that the heat of the exhaust gas introduced into the location of the
turbine impeller 23 is prevented from passing to the bearing housing 2. The shield plate
62 is a plate-shaped member exhibiting a ring shape surrounding the turbine shaft 21. A
projecting section 2B, which projects from a facing surface 2A of the bearing housing 2
facing the turbine impeller 23 to the front side thereof; is fitted to an inner
circumferential edge of the shield plate 62, and an outer circumferential edge of the
shield plate 62 is contacted with the inner circumference surface of the nozzle ring 52.

[0029]

A disc spring (a seal member) 63 is disposed at the rear side of the shield plate
62, in other words, at an opening with respect to the location of the turbine impeller 23 in

the third gap S3.  As shown in FIG. 3, the disc spring 63 is a plate-shaped member
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formed in a ring shape, an inner circumferential edge 63a and an outer circumferential
edge 63b of the disc spring 63 are shifted with respect to the center axis direction of the
disc spring 63, and the disc spring 63 is a spring member having an elastic force in the
centér axis direction.

{0030]

As shown in FIG. 2, the projecting section 2B of the bearing housing 2
penetrates the center opening of the disc spring 63 and the inner circumferential edge 63a
of the disc spring 63 is pinched by the shield plate 62 and the facing surface 2A of the
bearing housing 2 without a gap. Meanwhile, the outer circumferential edge 63b of the
disc spring 63 contacts a second facing surface 52B of the nozzle ring 52 facing the
bearing housing 2 without a gap.

Here, the disc spring 63 is disposed between the nozzle ring 52 and the bearing
housing 2 in a state compressed from a natural length thereof (a length in which no load
is placed) so that an inner circumferential edge 63a of the disc spring 63 firmly contacts
the facing surface 2A of the bearing housing 2 and the outer circumferential edge 63b of
the disc spring 63 firmly contacts the second facing surface 52B of the nozzle ring 52.

[0031]

Next, a configuration of a synchronization mechanism 7 will be described with
reference to FIG. 1, which rotates in synchronization each of the nozzle vanes 53 in the
embodiment.

As shown in FIG. 1, the synchronization mechanism 7 is disposed at the rear
side of the variable nozzle unit 5 to rotate in synchronization each of the nozzle vanes 53.

The synchronization mechanism 7 exhibits an annular shape to surround the
turbine impeller 23 and connected to the second vane shaft 56 of the nozzle vanes 53

respectively. In addition, the synchronization mechanism 7 is connected to an actuator
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such as a cylinder (not shown) to operate the synchronization mechanism 7 via a driving
shaft 71 and a driving lever 72.

[0032]

Subsequently, the operation of the turbocharger 1 of the embodiment will be
described.

First, the operation, which supercharges the air supplied to the engine using the
energy of the exhaust gas of the turbocharger 1 will be described.

[0033]

The exhaust gas discharged from an exhaust port of the engine is introduced into
the turbine scroll flow path 31 through the gas inlet port of the turbine housing 3.
Subsequently, the exhaust gas is introduced from the turbine scroll flow path 31 into the
nozzle flow path 5A.

At this time, each of the nozzle vanes 53 is rotated by the operation of the
actuator (not shown) and the synchronization mechanism 7 according to the number of
revolutions of the engine, in other words, the flow rate of the exhaust gas introduced into
the nozzle flow path 5A, and the opening area of the nozzle flow path 5A is changed.
The flow rate of the exhaust gas passing through the nozzle flow path 5A is adjusted by
the change of the opening area and as a result, the performance of the engine can be
improved over a wide range from a low revolution region to a high revolution region.
The exhaust gas passing through the nozzle flow path 5A is introduced into the location
of the turbine impeller 23 and rotates the turbine impeller 23.  After that, the exhaust
gas is discharged from the turbine housing outlet port 32.

[0034]

Since the turbine impeller 23 is connected to .the compressor impeller 24 via the

turbine shaft 21, the compressor impeller 24 rotates when the turbine impeller 23 rotates.
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The air introduced from the intake port 41 is supplied to the diffuser flow path
42 by the rotation of the compressor impeller 24.  The air is compressed and boosted by
passing through the diffuser flow path 42. The boosted air passes through the
compressor scroll flow path 43 and is supplied to the intake port of the engine. Asa
result, the air is supercharged to the engine and the output of the engine can be improved.

As described above, the supercharging operation of the turbocharger 1 finishes.

[0035]

Next, an operation, where the disc spring 63 shields the opening with respect to
the location of the turbine impeller 23 in the third gap S3, will be described.

Since the second gap S2 communicates with the turbine scroll flow path 31 and
the third gap S3 communicates with the second gap S2, the exhaust gas is introduced
from the turbine scroll flow path 31 into the third gap S3 via second gap S2.

[0036]

Here, the disc spring 63 is disposed between the nozzle ring 52 and the bearing
housing 2 such that the disc spring 63 shields the opening with respect to the location of
the turbine impeller 23 in the third gap S3.

Accordingly, the disc spring 63 prevents the exhaust gas introduced into the
third gap S3 from leaking to the location of the turbine impeller 23.  As a result, the
flow of the exhaust gas introduced into the location of the turbine impeller 23 via the
variable nozzle unit 5 can be kept in a uniform state without disturbing the flow thereof.

In addition, even though the nozzle ring 52 and the bearing housing 2 causes
thermal deformation due to the heat of the exhaust gas, the disc spring 63 has elastic
force such that the disc spring 63 can follow the thermal deformation.

[0037]

In addition, since the shield plate 62 prevents the heat of the exhaust gas
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introduced into the location of the turbine impeller 23 from passing to the disc spring 63,
the shield plate 62 can prevent the disc spring 63 from losing the elastic force due to the
heat (thermal degradation).

[0038]

Thus, the following effects can be obtained according to the embodiment. In
the embodiment, since the exhaust gas can be prevented from leaking from the gap
between the nozzle ring 52 and the bearing housing 2, there is an effect in that the turbine
efficiency of the turbocharger 1 can be improved.

[0039]

In addition, the operation procedures, the shape or the assembly of each of
configurations, or the like in the above described embodiment, is an example and various
changes are possible based on the process condition, the design requifement or the like
without departing from the scope of the invention.

[0040]

For example, in the above described embodiment, the disc spring 63 is
employed as the seal member which seals the gap between the nozzle ring 52 and the
bearing housing 2, however, the seal member may be a member which has the elastic
force in the front and rear direction, and for example, may also be a substantially
cylindrical bellows member which expands and contracts in the front and rear direction.

[0041]

In addition, in the above described embodiment, the outer circumferential edge
63b of the disc spring 63 firmly contacts the second facing surface 52B of the nozzle ring
52 at the edge thereof, however, as shown in FIG. 4, the outer circumferential edge 63b
may have a curved section 63c¢ that curves in a direction away from the nozzle ring 52.

FIG. 4 is a schematic view illustrating another configuration of the disc spring
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63.

When employing the configuration, since the curved section 63c can be formed
to evenly contact the second facing surface 52B of the nozzle ring 52 in the
circumferential direction of the disc spring 63, the exhaust gas from the contact section

can be reliably prevented from leaking.

Industrial Applicability

[0042]

According to the invention, since the exhaust gas can be prevented from leaking
from the gap between the nozzle ring and the bearing housing, the turbine efficiency of

the turbocharger can be improved.

Reference Signs List
[0043]
1. turbocharger
2.--bearing housing
2A.--facing surface
2B--- projecting section
5---variable nozzle unit (exhaust nozzle)
23---turbine impeller
52---nozzle ring (exhaust inlet wall)
62---shield plate
63---disc spring (seal member)

63a---inner circumferential edge
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63b---outer circumferential edge

63c---curved section
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