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(54) TURBINE

(57) To provide a turbine that is capable of deforming
(tilting) of a support portion (more specifically, a circular-
truncated cone portion). A turbine (1) that is provided with
a vertically divided casing (3) that is divided into two por-
tions in a longitudinal direction and a support portion (9)
that supports a stator-blade ring (8) disposed in the cas-
ing (3), wherein the support portion (9) is provided with
a flange portion (9a) that is secured between a joining
surface of one portion of the casing (3) and a joining
surface of the other portion of the casing (3), being sand-
wiched therebetween, and a circular-truncated cone por-
tion (9b) that connects the flange portion (9a) and a sta-
tor-blade holding ring (8), and wherein a thick plate por-
tion (9c) having a greater plate thickness than the plate
thickness of the flange portion (9a) and the stator-blade
holding ring (8) is provided between the flange portion
(9a) located at a lower-half portion and the stator-blade
holding ring (8).
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Description

{Technical Field}

[0001] The present invention relates a turbine, and it
relates in particular to a turbine that obtains a rotational
force using a high-temperature working fluid.

{Background Art}

[0002] Known turbines that obtain a rotational force
using a high-temperature working fluid include, for ex-
ample, the disclosure in Patent Literature 1.

{Citation List}

{Patent Literature}

[0003] {PTL 1} Japanese Unexamined Patent Applica-
tion, Publication No. 2001-264477.

{Summary of Invention}

{Technical Problem}

[0004] Turbines that obtain a rotational force using a
high-temperature working fluid include those provided
with a vertically divided (pot-shaped) casing that is divid-
ed into two portions in a longitudinal direction (front-back
direction) and a support portion that supports a stator-
blade holding ring disposed inside the casing.
The conventional support portion, however, is formed so
that a mortar-shaped circular-truncated cone portion that
connects a flange portion and the stator-blade holding
ring becomes vertically asymmetrical, that is, so that its
length (width) becomes gradually longer from a top por-
tion (upper portion) side to a bottom portion (lower por-
tion) side.
Because of this, the surface area (pressure-receiving ar-
ea) of a lower-half portion becomes larger than the sur-
face area (pressure-receiving area) of an upper-half por-
tion and, due to a difference (pressure difference) be-
tween pressure that acts on a high-pressure side surface
of the support portion (more specifically, the circular-trun-
cated cone portion) and pressure that acts on a low-pres-
sure side surface of the support portion (more specifical-
ly, the circular-truncated cone portion), the support por-
tion (more specifically, the circular-truncated cone por-
tion) may become deformed (tilted) so as to bow down.
In addition, a high-temperature working fluid (for exam-
ple, combustion gas or steam) that passes through the
interior of the stator-blade holding ring causes an asym-
metrical differential thermal expansion in the support por-
tion (more specifically, the circular-truncated cone por-
tion), and this may cause the support portion (more spe-
cifically, the circular-truncated cone portion) to become
deformed (inclined) so as to bow down.
[0005] The present invention has been conceived in

light of the above-described circumstances, and an ob-
ject thereof is to provide a turbine that is capable of pre-
venting deforming (tilting) of a support portion (more spe-
cifically, the circular-truncated cone portion) due to a
pressure difference or differential thermal expansion.

{Solution to Problem}

[0006] In order to solve the above-described problems,
the present invention employs the following solutions.
A turbine according to a first aspect of the present inven-
tion is a turbine that is provided with a vertically divided
casing that is divided into two portions in a longitudinal
direction; and a support portion that supports a stator-
blade holding ring disposed in the casing, wherein, the
support portion is provided with a flange portion that is
secured between a joining surface of one portion of the
casing and a joining surface of the other portion of the
casing, being sandwiched therebetween, and a circular-
truncated cone portion that connects the flange portion
and the stator-blade holding ring, and wherein a thick
plate portion having a greater plate thickness than the
plate thickness of the flange portion and the stator-blade
holding ring is provided between the flange portion locat-
ed at a lower-half portion and the stator-blade holding
ring.
[0007] With the turbine according to the first aspect of
the present invention, because the rigidity of the support
portion as a whole is increased (enhanced) by the thick
plate portion provided (formed) in the support portion, it
is possible to prevent deforming (tilting) of the support
portion (more specifically, the circular-truncated cone
portion) caused by a difference (pressure difference) be-
tween pressure that acts on a high-pressure side surface
of the support portion (more specifically, the circular-trun-
cated cone portion) and pressure that acts on a low-pres-
sure side surface of the support portion (more specifically
the circular-truncated cone portion).
In addition, with the thick plate portion provided (formed)
in the support portion, it is possible to prevent asymmet-
rical differential thermal expansion of the support portion
(more specifically, the circular-truncated cone portion)
caused by having a high-temperature working fluid (for
example, combustion gas or steam) pass through the
inside of the stator-blade holding ring, and it is also pos-
sible to prevent deforming (tilting) of the support portion
(more specifically, the circular-truncated cone portion)
caused by this asymmetrical differential thermal expan-
sion.
Furthermore, because deforming of the support portion
can be prevented, a tip clearance between tips (distal
ends) of the turbine blades and an inner circumferential
surface of the stator-blade holding ring can be held con-
stant, thereby making it possible to reduce leakage (tip
leakage) from the tips of the turbine blades; and thus,
turbine efficiency (performance) can be enhanced, and
contact between the tips of the turbine blades and the
inner circumferential surface of the stator-blade holding
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ring can also be prevented, making it possible to prevent
damage to and breakage of the turbine blades and tur-
bine nozzles. Accordingly, the reliability of the turbine
can be enhanced.
[0008] A turbine according to a second aspect of the
present invention is a turbine that is provided with a ver-
tically divided casing that is divided into two portions in
a longitudinal direction; and a support portion that sup-
ports a stator-blade holding ring disposed in the casing,
wherein, the support portion is provided with a flange
portion that is secured between a joining surface of one
portion of the casing and a joining surface of the other
portion of the casing, being sandwiched therebetween,
and a circular-truncated cone portion that connects the
flange portion and the stator-blade holding ring, and
wherein the flange portion is formed so that the plate
thickness thereof gradually increases from a radially out-
er side toward a radially inner side thereof, and so that
the joining surfaces of the casing coincide with the joining
surfaces of the flange portion.
[0009] With the turbine according to the second aspect
of the present invention, the flange portion provided
(formed) in the support portion increases (enhances) the
rigidity of the support portion as a whole; therefore, it is
possible to prevent deforming (tilting) of the support por-
tion (more specifically, the circular-truncated cone por-
tion) caused by a difference (pressure difference) be-
tween pressure that acts on a high-pressure side surface
of the support portion (more specifically, the circular-trun-
cated coned portion) and pressure that acts on a low-
pressure side surface of the support portion (more spe-
cifically, the circular-truncated cone portion).
In addition, with the flange portion provided (formed) in
the support portion, it is possible to prevent asymmetrical
differential thermal expansion of the support portion
(more specifically, the circular-truncated cone portion)
caused by having a high-temperature working fluid (for
example, combustion gas or steam) pass through the
inside of the stator-blade holding ring, and it is also pos-
sible to prevent deforming (tilting) of the support portion
(more specifically, the circular-truncated cone portion)
caused by this asymmetrical differential thermal expan-
sion.
Furthermore, because deforming of the support portion
can be prevented, a tip clearance between the tips (distal
ends) of the turbine blades and the inner circumferential
surface of the stator-blade holding ring can be held con-
stant, thereby making it possible to reduce leakage (tip
leakage) from the tips of the turbine blades; and thus,
the turbine efficiency (performance) can be enhanced,
and contact between the tips of the turbine blades and
the inner circumferential surface of the stator-blade hold-
ing ring can also be prevented, making it possible to pre-
vent damage to and breakage of the turbine blades and
turbine nozzles. Accordingly, the reliability of the turbine
can be enhanced.
[0010] In addition, in the turbine according to the sec-
ond aspect of the present invention, the joining surface

of the front casing and the joining surface of the flange
portion are individually formed as tapered surfaces
(formed like a circular truncated cone); therefore, when
assembling the casing, coupling alignment (centering)
between the casing and the support portion can be easily
performed, thereby making it possible to shorten the
processing time required for assembling the casing.
[0011] A turbine according a third aspect of the present
invention is a turbine that is provided with a vertically
divided casing that is divided into two portions in a lon-
gitudinal direction; and a support portion that supports a
stator-blade holding ring disposed in the casing, wherein,
the support portion is provided with a flange portion that
is secured between a joining surface of one portion of
the casing and a joining surface of the other portion of
the casing, being sandwiched therebetween, and a cir-
cular-truncated cone portion that connects the flange por-
tion and the stator-blade holding ring, and wherein a ring
fabricated using a high thermal expansion material as a
constituent is provided between an outer circumferential
surface of the circular-truncated cone portion and an in-
ner circumferential surface of the front casing.
[0012] With the turbine according to the third aspect
of the present invention, due to a high-temperature work-
ing fluid (for example, combustion gas or steam) passing
through the inside of the stator-blade holding ring, the
ring expands at a greater thermal expansion rate than
the casing and the support portion, thereby causing an
outer circumferential surface of the circular-truncated
cone portion and an inner circumferential surface (cir-
cumferential surface on radially inner side) of the ring to
come into close contact with each other, which also caus-
es an inner circumferential surface of the casing and an
outer circumferential surface (circumferential surface on
radially outer side) of the ring to come into close contact
with each other; therefore, a space formed between the
outer circumferential surface of the circular-truncated
cone portion and the inner circumferential surface of the
casing is completely filled with the ring, without any gap.
Accordingly, despite the tendency of the support portion
(more specifically, the circular-truncated cone portion) to
deform (tilt) due to a pressure difference or differential
thermal expansion during turbine operation, deforming
(tilting) of the support portion (more specifically, the cir-
cular-truncated cone portion) is prevented by the ring dis-
posed (interposed) between the outer circumferential
surface of the circular-truncated cone portion and the in-
ner circumferential surface of the casing.
Consequently, a tip clearance between the tips (distal
ends) of the turbine blades and the inner circumferential
surface of the stator-blade holding ring can be held con-
stant, thereby making it possible to reduce the leakage
(tip leakage) from the tips of the turbine blades; and thus,
the turbine efficiency (performance) can be enhanced,
and contact between the tips of the turbine blades and
the inner circumferential surface of the stator-blade hold-
ing ring can also be prevented, making it possible to pre-
vent damage to and breakage of the turbine blades and

3 4 



EP 2 385 222 A1

4

5

10

15

20

25

30

35

40

45

50

55

turbine nozzles. Accordingly, the reliability of the turbine
can be enhanced.
[0013] A turbine according to a fourth aspect of the
present invention is a turbine that is provided with a ver-
tically divided casing that is divided into two portions in
a longitudinal direction; and a support portion that sup-
ports a stator-blade holding ring disposed in the casing,
wherein, the support portion is provided with a flange
portion that is secured between a joining surface of one
portion of the casing and a joining surface of the other
portion of the casing, being sandwiched therebetween,
and a circular-truncated cone portion that connects the
flange portion and the stator-blade holding ring, and
wherein the circular-truncated cone portion is formed so
as to have a fixed length in a circumferential direction.
[0014] With the turbine according to the fourth aspect
of the present invention, because the circular-truncated
cone portion is provided (formed) so as to have a fixed
length (width) over the circumferential direction, it is pos-
sible to prevent asymmetrical differential thermal expan-
sion of the support portion (more specifically, the circular-
truncated cone portion), as well as deforming (tilting) of
the support portion (more specifically, the circular-trun-
cated cone portion) that are caused by a difference (pres-
sure difference) between pressure that acts on a high-
pressure side surface of the support portion (more spe-
cifically, the circular-truncated coned portion) and pres-
sure that acts on a low-pressure side surface of the sup-
port portion (more specifically, the circular-truncated
cone portion) and by having a high-temperature working
fluid (for example, combustion gas or steam) pass
through the inside of the stator-blade holding ring.
Furthermore, because deforming of the support portion
can be prevented, a tip clearance between tips (distal
ends) of the turbine blades and the inner circumferential
surface of the stator-blade holding ring can be held con-
stant, thereby making it possible to reduce leakage (tip
leakage) from the tips of the turbine blades; and thus,
the turbine efficiency (performance) can be enhanced,
and contact between the tips of the turbine blades and
the inner circumferential surface of the stator-blade hold-
ing ring can also be prevented, making it possible to pre-
vent damage to and breakage of the turbine blades and
the turbine nozzles. Accordingly, the reliability of the tur-
bine can be enhanced.
[0015] In the above-described turbine, it is more pref-
erable that the plate thickness at a lower-half portion of
the circular-truncated portion be greater than the plate
thickness at an upper-half portion of the circular-truncat-
ed portion.
[0016] With such a turbine, the rigidity of the support
portion can be further enhanced; the tip clearance be-
tween the tips (distal ends) of the turbine blades and the
inner circumferential surface of the stator-blade holding
ring can be held constant, thereby making it possible to
further reduce a leakage (tip leakage) from the tips of the
turbine blades; and thus, the turbine efficiency (perform-
ance) can be further enhanced, and contact between the

tips of the turbine blades and the inner circumferential
surface of the stator-blade holding ring can also be pre-
vented, making it possible to prevent damage to and
breakage of the turbine blades and turbine nozzles. Ac-
cordingly, the reliability of the turbine can be further en-
hanced.

{Advantageous Effects of Invention}

[0017]  According to the present invention, an advan-
tage is afforded in that it is possible to prevent deforming
(tilting) of a support portion (more specifically, a circular-
truncated cone portion) due to a pressure difference or
a differential thermal expansion.

{Brief Description of Drawings}

[0018]

{Fig. 1} Fig. 1 is a lateral sectional view of a turbine
according to a first embodiment of the present inven-
tion.
{Fig. 2} Fig. 2 is a perspective sectional view of rel-
evant portions of the turbine shown in Fig. 1.
{Fig. 3} Fig. 3 is a longitudinal sectional view of rel-
evant portions of a support portion shown in Fig. 1.
{Fig. 4} Fig. 4 is an enlarged view of relevant portions
of a turbine according to a second embodiment of
the present invention.
{Fig. 5} Fig. 5 is an enlarged view of relevant portions
of a turbine according to a third embodiment of the
present invention.
{Fig. 6} Fig. 6 is an enlarged view of relevant portions
of a turbine according to a fourth embodiment of the
present invention.
{Fig. 7} Fig. 7 is a perspective sectional view of rel-
evant portions of a turbine according to a fifth em-
bodiment of the present invention.

{Description of Embodiments}

[0019] A first embodiment of a turbine according to the
present invention will be described below with reference
to Figs. 1 to 3.
Fig. 1 shows a lateral sectional view of a turbine accord-
ing to the first embodiment of the present invention; Fig.
2 is a perspective sectional view of relevant portions of
the turbine shown in Fig. 1; and Fig. 3 is a longitudinal
sectional view of relevant portions of a support portion
shown in Fig. 1.
[0020] A turbine 1 obtains a rotational force using, for
example, high-temperature steam from a boiler (not
shown); using this rotational force, drives a generator
connected via a rotation shaft; and, as shown in Fig. 1,
is configured to include a turbine rotor 2 and a casing 3
as main components.
[0021] Individual end portions of the turbine rotor 2 are
supported on support bases (frame) via bearings (journal
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bearings) in a rotatable manner, and a plurality of turbine
blades (rotor blades) are attached to individual outer cir-
cumferential portions of the turbine rotor 2 along the cir-
cumferential direction.
[0022] The casing 3 is a vertically divided casing that
is divided into two portions in a front-back direction (left-
right direction in Fig.1) and is provided with a front casing
3a located on the right side in Fig. 1 and a rear casing
3b located on the left side in Fig. 1. In addition, flange
portions 9a of a support portion 9 that supports a stator-
blade holding ring 8 are configured so as to be sand-
wiched between the front casing 3a and the rear casing
3b.
The stator-blade holding ring 8 is disposed so as to sur-
round the turbine rotor 2 and the turbine blades on the
radially outer side, and, at its inner circumferential por-
tion, a plurality of turbine nozzles (stator blades) are at-
tached along the circumferential direction.
[0023] As shown in Figs. 1 and 2, the support portion
9 includes the flange portions 9a, circular-truncated cone
portions 9b, and thick plate portions 9c.
The flange portions 9a are plate-like members that are
ring-like (doughnut-like) in plan view, having a fixed thick-
ness and a fixed length (width) over the circumferential
direction, and are secured, via a plurality of bolts (fasten-
ing members), between a joining surface of the front cas-
ing 3a (see Fig. 1) and a joining surface of the rear casing
3b (see Fig. 1) in an attachable/detachable manner.
The circular-truncated cone portions 9b are mortar-like
members that have a fixed thickness and a fixed length
(width) over the circumferential direction; that protrude
backward (from a front casing 3a side toward a rear cas-
ing 3b side); that connect the flange portions 9a and the
stator-blade holding ring 8 at upper-half portions thereof;
and that connect the thick plate portions 9c and the stator-
blade holding ring 8 at lower-half portions thereof.
As shown in Fig. 3, the thick plate portions 9c are plate-
like members that are crescent-like in plan view and that
are formed so that the plate thickness thereof is greater
than the plate thickness of the flange portions 9a and the
circular-truncated cone portions 9b.
Note that the "plate thickness" of the thick plate portions
9c refers to a thickness in a direction parallel to a direction
in which a turbine axis (axis in the longitudinal direction:
rotational axis) of the turbine 1 (see Fig. 1) extends, which
is indicated by a reference sign C in Fig. 2; in other words,
it refers to a thickness in the left-right direction in Fig. 1.
[0024]  With the turbine 1 according to this embodi-
ment, the thick plate portions 9c provided (formed) in the
support portion 9 increase (enhance) the rigidity of the
support portion 9 as a whole; therefore, it is possible to
prevent deforming (tilting) of the support portion 9 (more
specifically, the circular-truncated cone portions 9b)
caused by a difference (pressure difference) between
pressure that acts on a high-pressure side (right side in
Fig. 1) surface of the support portion 9 (more specifically,
the circular-truncated coned portions 9b) and pressure
that acts on a low-pressure side (left side in Fig. 1) surface

of the support portion 9 (more specifically, the circular-
truncated cone portions 9b).
In addition, with the thick plate portions 9c provided
(formed) in the support portion 9, it is possible to prevent
an asymmetrical differential thermal expansion of the
support portion 9 (more specifically, the circular-truncat-
ed cone portions 9b) caused by having a high-tempera-
ture working fluid (for example, combustion gas or steam)
pass through the inside of the stator-blade holding ring
8, as well as deforming (tilting) of the support portion 9
(more specifically, the circular-truncated cone portions
9b) caused by this asymmetrical differential thermal ex-
pansion.
Furthermore, because deforming of the support portion
9 can be prevented, a tip clearance between tips (distal
ends) of the turbine blades and an inner circumferential
surface of the stator-blade holding ring 8 can be held
constant, thereby making it possible to reduce leakage
(tip leakage) from the tips of the turbine blades; and thus,
turbine efficiency (performance) can be enhanced and
contact between the tips of the turbine blades and the
inner circumferential surface of the stator-blade holding
ring 8 can also be prevented, making it possible to pre-
vent damage to and breakage of the turbine blades and
the turbine nozzles. Accordingly, the reliability of the tur-
bine 1 can be enhanced.
[0025] A second embodiment of the turbine according
to the present invention will be described with reference
to Fig. 4.
Fig. 4 is an enlarged view of relevant portions of a turbine
according to this embodiment.
A turbine 21 according to this embodiment differs from
the above-described first embodiment in that a support
portion 22 is provided instead of the support portion 9.
Because other constituent components are the same as
those in the above-described first embodiment, descrip-
tions of those constituent components will be omitted.
[0026] The support portion 22 according to this em-
bodiment is provided with flange portions 22a and circu-
lar-truncated cone portions 22b.
The flange portions 22a are plate-like members that are
ring-like (doughnut-like) in plan view, having a fixed thick-
ness and a fixed length (width) over the circumferential
direction, and are secured, via a plurality of bolts (fasten-
ing members), between the joining surface of the front
casing 3a and the joining surface of the rear casing 3b
in an attachable/detachable manner.
The circular-truncated cone portions 22b are mortar-like
members that have a fixed thickness over the circumfer-
ential direction; that protrude backward (from the front
casing 3a side toward the rear casing 3b side); and that
connect the flange portions 22a and the stator-blade
holding ring 8 in the circumferential direction.
[0027] In addition, outer circumferential surfaces (cir-
cumferential surfaces at the radially outer side) 23 of the
circular-truncated cone portions 22b are provided
(formed) so as to be located in the vicinity of inner cir-
cumferential surfaces 24 of the front casing 3a and the
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rear casing 3b, that is, so as to be located as close as
possible to the inner circumferential surfaces 24 of the
front casing 3a and the rear casing 3b.
Thus, just a slight deforming (tilting) of the support portion
22 (more specifically, the circular-truncated cone por-
tions 22b) caused by a pressure difference or differential
thermal expansion brings the outer circumferential sur-
faces 23 of the circular-truncated cone portions 22b into
contact with the inner circumferential surfaces 24 of the
front casing 3a, thereby preventing any further deforming
(tilting) of the support portion 22 (more specifically, the
circular-truncated cone portions 22b).
[0028] With the turbine 21 according to this embodi-
ment, deforming (tilting) of the support portion 22 (more
specifically, the circular-truncated cone portions 22b)
caused by a pressure difference or differential thermal
expansion can be suppressed to the minimum (signifi-
cantly reduced); therefore, the tip clearance between the
tips (distal ends) of the turbine blades and the stator-
blade holding ring 8 can be held substantially constant,
thereby making it possible to reduce the leakage (tip leak-
age) from the tips of the turbine blades; and thus, the
turbine efficiency (performance) can be enhanced and
contact between the tips of the turbine blades and the
inner circumferential surface of the stator-blade hooding
ring 8 can also be prevented, making it possible to pre-
vent damage to and breakage of the turbine blades and
the turbine nozzles. Accordingly, the reliability of the tur-
bine 21 can be enhanced.
[0029] A third embodiment of the turbine according to
the present invention will be described with reference to
Fig. 5.
Fig. 5 is an enlarged view of relevant portions of a turbine
according to this embodiment.
A turbine 31 according to this embodiment differs from
the above-described first embodiment in that a support
portion 32 is provided instead of the support portion 9.
Because other constituent components are the same as
those in the above-described first embodiment, descrip-
tions of those constituent components will be omitted.
[0030] The support portion 32 according to this em-
bodiment is provided with flange portions 32a and circu-
lar-truncated cone portions 32b.
The flange portions 32a are plate-like members that are
ring-like (doughnut-like) in plan view and that are formed
so as to gradually increase in thickness from a radially
outer side toward a radially inner side as well as to have
a fixed length (width) in the circumferential direction, and
are secured, via a plurality of bolts (fastening members),
between the joining surface of the front casing 3a and
the joining surface of the rear casing 3b in an attachable/
detachable manner. Note that, as shown in Fig. 5, the
joining surfaces 33 of the front casing 3a in this embod-
iment are provided (formed) so as to coincide with (come
in contact with) joining surfaces 34 of the flange portions
32a.
The circular-truncated cone portions 32b are mortar-like
members that have a fixed thickness over the circumfer-

ential direction; that protrude backward (from the front
casing 3a side toward the rear casing 3b side); and that
connect the flange portions 32a and the stator-blade
holding ring 8.
[0031] With the turbine 31 according to this embodi-
ment, the flange portions 32a provided (formed) in the
support portion 32 increase (enhance) the rigidity of the
support portion 32 as a whole; therefore, it is possible to
prevent deforming (tilting) of the support portion 32 (more
specifically, the circular-truncated cone portions 32b)
caused by a difference (pressure difference) between
pressure that acts on a high-pressure side (right side in
Fig. 5) surface of the support portion 32 (more specifi-
cally, the circular-truncated coned portions 32b) and
pressure that acts on a low-pressure side (left side in Fig.
5) surface of the support portion 32 (more specifically,
the circular-truncated cone portions 32b).
In addition, with the flange portions 32a provided
(formed) in the support portion 32, it is possible to prevent
asymmetrical differential thermal expansion of the sup-
port portion 32 (more specifically, the circular-truncated
cone portions 32b) caused by having a high-temperature
working fluid (for example, combustion gas or steam)
pass through the inside of the stator-blade holding ring
8, as well as deforming (tilting) of the support portion 32
(more specifically, the circular-truncated cone portions
32b) caused by this asymmetrical differential thermal ex-
pansion.
Furthermore, because deforming of the support portion
32 can be prevented, the tip clearance between the tips
(distal ends) of the turbine blades and the inner circum-
ferential surface of the stator-blade holding ring 8 can be
held constant, thereby making it possible to reduce leak-
age (tip leakage) from the tips of the turbine blades; and
thus, the turbine efficiency (performance) can be en-
hanced, and contact between the tips of the turbine
blades and the inner circumferential surface of the stator-
blade holding ring 8 can also be prevented, making it
possible to prevent damage to and breakage of the tur-
bine blades and the turbine nozzles. Accordingly, the re-
liability of the turbine 31 can be enhanced.
[0032] In addition, in the turbine 31 according to this
embodiment, the joining surfaces 33 of the front casing
3a and the joining surfaces 34 of the flange portions 32a
are individually formed as tapered surfaces (formed like
a circular truncated cone); therefore, when assembling
the casing 3, coupling alignment (centering) between the
front casing 3a and the support portion 32 can be easily
performed, thereby making it possible to shorten the
processing time required for assembling the casing 3.
[0033] A fourth embodiment of the turbine according
to the present invention will be described with reference
to Fig. 6.
Fig. 6 is an enlarged view of relevant portions of a turbine
according to this embodiment.
A turbine 41 according to this embodiment differs from
the above-described second embodiment in that a ring
42 is provided between the outer circumferential surfaces
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23 of the circular-truncated cone portions 22b and the
inner circumferential surfaces 24 of the front casing 3a.
Because other constituent components are the same as
those in the above-described second embodiment, de-
scriptions of those constituent components will be omit-
ted.
[0034] The ring 42 is a thin plate-like member that is
ring-like (doughnut-like) in plan view, having a fixed thick-
ness and a fixed length (width) over the circumferential
direction, and is fabricated using a high-thermal-expan-
sion material (for example, SUS304) as a constituent.
Note that the casing 3 and the support portion 22 are
fabricated using, as constituents, metal materials (for ex-
ample, alloys containing 2Cr) having lower thermal ex-
pansion rates than the ring 42.
In other words, due to a high-temperature working fluid
(for example, combustion gas or steam) passing through
the inside of the stator-blade holding ring 8, the ring 42
expands at a greater thermal expansion rate than the
casing 3 and the support portion 22, thereby causing the
outer circumferential surfaces 23 of the circular-truncat-
ed cone portions 22b and an inner circumferential surface
(circumferential surface on radially inner side) of the ring
42 to come into close contact with each other, which also
causes the inner circumferential surfaces 24 of the front
casing 3a and an outer circumferential surface (circum-
ferential surface on radially outer side) of the ring 42 to
come into close contact with each other; therefore, a
space formed between the outer circumferential surfaces
23 of the circular-truncated cone portions 22b and the
inner circumferential surfaces 24 of the front casing 3a
is completely filled with the ring 42, without any gap.
Accordingly, despite the tendency of the support portion
22 (more specifically, the circular-truncated cone por-
tions 22b) to deform (tilt) due to a pressure difference or
differential thermal expansion during turbine operation,
deforming (tilting) of the support portion 22 (more spe-
cifically, the circular-truncated cone portions 22b) is pre-
vented by the ring 42 disposed (interposed) between the
outer circumferential surfaces 23 of the circular-truncat-
ed cone portions 22b and the inner circumferential sur-
faces 24 of the front casing 3a.
[0035] With the turbine 42 according to this embodi-
ment, because deforming (tilting) of the support portion
22 (more specifically, the circular-truncated cone por-
tions 22b) due to a pressure difference or differential ther-
mal expansion can be prevented, the tip clearance be-
tween the tips (distal ends) of the turbine blades and the
inner circumferential surface of the stator-blade holding
ring 8 can be held constant, thereby making it possible
to reduce leakage (tip leakage) from the tips of the turbine
blades; and thus, the turbine efficiency (performance)
can be enhanced, and contact between the tips of the
turbine blades and the inner circumferential surface of
the stator-blade holding ring 8 can also be prevented,
making it possible to prevent damage to and breakage
of the turbine blades and the turbine nozzles. According-
ly, the reliability of the turbine 41 can be enhanced.

[0036] A fifth embodiment of the turbine according to
the present invention will be described with reference to
Fig. 7.
Fig. 7 is a perspective sectional view of relevant portions
of a turbine according to this embodiment.
A turbine 51 according to this embodiment differs from
the above-described first embodiment in that a support
portion 52 is provided instead of the support portion 9.
Because other constituent components are the same as
those in the above-described first embodiment, descrip-
tions of those constituent components will be omitted.
[0037] The support portion 52 according to this em-
bodiment is provided with flange portions 52a and circu-
lar-truncated cone portions 52b.
The flange portions 52a are plate-like members that are
ring-like (doughnut-like) in plan view, having a fixed thick-
ness and a fixed length (width) over the circumferential
direction, and are secured, via a plurality of bolts (fasten-
ing members), between the joining surface of the front
casing 3a (see Fig. 1) and the joining surface of the rear
casing 3b (see Fig. 1) in an attachable/detachable man-
ner.
The circular-truncated cone portions 52b are mortar-like
members that have a fixed thickness and a fixed length
(width) over the circumferential direction; that protrude
backward (from the front casing 3a side toward the rear
casing 3b side); and that connect the flange portions 52a
and the stator-blade holding ring 8.
[0038] With the turbine 51 according to this embodi-
ment, because the circular-truncated cone portions 52b
are provided (formed) so as to have a fixed length (width)
over the circumferential direction, it is possible to prevent
asymmetrical differential thermal expansion of the sup-
port portion 52 (more specifically, the circular-truncated
cone portions 52b), as well as deforming (tilting) of the
support portion 52 (more specifically, the circular-trun-
cated cone portions 52b) that are caused by a difference
(pressure difference) between pressure that acts on a
high-pressure side (right side in Fig. 7) surface of the
support portion 52 (more specifically, the circular-trun-
cated cone portions 52b) and pressure that acts on a
low-pressure side (left side in Fig. 7) surface of the sup-
port portion 52 (more specifically, the circular-truncated
cone portions 52b) and by having a high-temperature
working fluid (for example, combustion gas or steam)
pass through the inside of the stator-blade holding ring 8.
Furthermore, because deforming of the support portion
52 can be prevented, the tip clearance between tips (dis-
tal ends) of the turbine blades and the inner circumfer-
ential surface of the stator-blade holding ring 8 can be
held constant, thereby making it possible to reduce leak-
age (tip leakage) from the tips of the turbine blades; and
thus, the turbine efficiency (performance) can be en-
hanced, and contact between the tips of the turbine
blades and the inner circumferential surface of the stator-
blade holding ring 8 can also be prevented, making it
possible to prevent damage to and breakage of the tur-
bine blades and the turbine nozzles. Accordingly, the re-
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liability of the turbine 51 can be enhanced.
[0039] Note that, in each embodiment described
above, it is more preferable that the circular-truncated
cone portions located at the lower-half portions have a
greater plate thickness than the plate thickness of the
circular-truncated cone portions located at the upper-half
portion.
By doing so, the rigidity of the support portion can be
further enhanced; the tip clearance between the tips (dis-
tal ends) of the turbine blades and the inner circumfer-
ential surface of the stator-blade holding ring can be held
constant, thereby making it possible to further reduce
leakage (tip leakage) from the tips of the turbine blades;
and thus, turbine efficiency (performance) can be further
enhanced, and contact between the tips of the turbine
blades and the inner circumferential surface of the stator-
blade holding ring can also be prevented, making it pos-
sible to prevent damage to and breakage of the turbine
blades and the turbine nozzles. Accordingly, the reliability
of the turbine can be further enhanced.

{Reference Signs List}

[0040]

1 turbine
2 turbine rotor
3 casing
3a front casing
3b rear casing
8 stator-blade holding ring
9 support portion
9a flange portion
9b circular-truncated cone portion
9c thick plate portion
22 support portion
22a flange portion
22b circular-truncated cone portion
23 outer circumferential surface
24 inner circumferential surface
31 turbine
32 support portion
32a flange portion
32b circular-truncated cone portion
33 joining surface
34 joining surface
41 turbine
42 ring
51 turbine
52 support portion
52a flange portion
52b circular-truncated cone portion

Claims

1. A turbine comprising:

a vertically divided casing that is divided into two
portions in a longitudinal direction; and a support
portion that supports a stator-blade holding ring
disposed in the casing,
wherein, the support portion is provided with a
flange portion that is secured between a joining
surface of one portion of the casing and a joining
surface of the other portion of the casing, being
sandwiched therebetween, and a circular-trun-
cated cone portion that connects the flange por-
tion and the stator-blade holding ring, and
wherein a thick plate portion having a greater
plate thickness than the plate thickness of the
flange portion and the stator-blade holding ring
is provided between the flange portion located
at a lower-half portion and the stator-blade hold-
ing ring.

2. A turbine comprising:

a vertically divided casing that is divided into two
portions in a longitudinal direction; and a support
portion that supports a stator-blade holding ring
disposed in the casing,
wherein, the support portion is provided with a
flange portion that is secured between a joining
surface of one portion of the casing and a joining
surface of the other portion of the casing, being
sandwiched therebetween, and a circular-trun-
cated cone portion that connects the flange por-
tion and the stator-blade holding ring, and
wherein the flange portion is formed so that the
plate thickness thereof gradually increases from
a radially outer side toward a radially inner side
thereof, and so that the joining surfaces of the
casing coincide with the joining surfaces of the
flange portion.

3. A turbine comprising:

a vertically divided casing that is divided into two
portions in a longitudinal direction; and a support
portion that supports a stator-blade holding ring
disposed in the casing,
wherein, the support portion is provided with a
flange portion that is secured between a joining
surface of one portion of the casing and a joining
surface of the other portion of the casing, being
sandwiched therebetween, and a circular-trun-
cated cone portion that connects the flange por-
tion and the stator-blade holding ring, and
wherein a ring fabricated using a high thermal
expansion material as a constituent is provided
between an outer circumferential surface of the
circular-truncated cone portion and an inner cir-
cumferential surface of the front casing.

4. A turbine comprising:
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a vertically divided casing that is divided into two
portions in a longitudinal direction; and a support
portion that supports a stator-blade holding ring
disposed in the casing,
wherein, the support portion is provided with a
flange portion that is secured between a joining
surface of one portion of the casing and a joining
surface of the other portion of the casing, being
sandwiched therebetween, and a circular-trun-
cated cone portion that connects the flange por-
tion and the stator-blade holding ring, and
wherein the circular-truncated cone portion is
formed so as to have a fixed length in a circum-
ferential direction.

5. A turbine according to Claims 1 to 4, wherein the
plate thickness at a lower-half portion of the circular-
truncated portion is greater than the plate thickness
at an upper-half portion of the circular-truncated por-
tion.
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