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Description

[0001] The present application claims priority to Kore-
an Patent Application No. 10-2017-0047337, filed April
12, 2017.

BACKGROUND

[0002] The present disclosure relates generally to a
gas turbine blade assembly having retainer assembling
structure, and a gas turbine having the same. More par-
ticularly, the present disclosure relates to a gas turbine
blade assembly having a structure capable of being eas-
ily disassembled and assembled and achieving sealing,
and a gas turbine having the same.

[0003] Generally, aturbine is a mechanical device that
obtains torque by impulsive force or reaction force using
flow of compressible fluid such as steam or gas. It is
called as a steam turbine when steam is used and a gas
turbine when combustion gas is used.

[0004] A thermodynamic cycle of the gas turbine is the
Brayton Cycle, which is as follows: a compressor for
sucking and boosting air from the atmosphere and sup-
plying combustion air to a combustor; the combustor for
mixing and combusting the introduced compressed air
with fuel to produce a combustion gas of high energy;
and a turbine for converting the high temperature and
high pressure combustion gas from the combustor into
mechanical energy when the combustion gas expands
to apply the impulsive and reaction force to rotating
blades of the turbine.

[0005] The mechanical energy obtained from the tur-
bine is supplied to the compressor (approximately 60%
of the total turbine power) required to compress the air
and the remainder is used to drive a generator to produce
power.

[0006] The operation principle of the gas turbine is the
following four steps: compression, heating, expansion,
and heat dissipation. That is, the air in the atmosphere
is sucked first, compressed by the compressor, then sent
to the combustor to generate high temperature and high
pressure gas to operate the turbine, and the exhaust gas
is discharged to the atmosphere.

[0007] Amongcomponents ofthe conventional gas tur-
bine, a retainer is provided adjacent to a blade and a
rotating disk to form a sealing and flow path for the cooling
air flowing from the rotating disk.

[0008] FIGS. 1 and 2 are sectional views partially
showing a gas turbine blade assembly provided with a
retainer according to the related art.

[0009] According to the related art, various methods
are used to assemble the retainer.

[0010] According to the related art, as shown in FIGS.
1 and 2, the retainer is locked to the blade or to a side of
the rotating disk by force fitting or by using a coupling
member.

[0011] However, the above method is problematic in
that a large number of members to be prepared for as-
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sembly are required, and the assembling process and
the disassembling process are very complicated, where-
by work efficiency is remarkably low.

[0012] The retainer according to the related art is prob-
lematic in that it requires a very complicated structure to
form the cooling gas sealing and the flow path, so it is
not easy to manufacture and install.

[0013] Accordingly, a new technique for a gas turbine
blade assembly is needed.

[0014] The foregoing is intended merely to aid in the
understanding of the background of the present disclo-
sure, and does not mean that the present disclosure falls
within the purview of the background art.

BRIEF SUMMARY OF THE DISCLOSURE

[0015] The object is solved by the features of the in-
dependent claims. Preferred embodiments are given in
the dependent claims.

[0016] According to some aspects of the present dis-
closure, there is provided a gas turbine blade assembly,
as an assembly provided with a plurality of gas turbine
blades on an outer circumferential surface of a rotating
disk along a circumferential direction to be spaced apart
from each other at predetermined intervals, the gas tur-
bine blade assembly including: a retainer insertion hole
provided in a blade-fixing end, and depressed by a pre-
determined depth to correspond to a lower end of a re-
tainer; a retainer coupler provided at a lower end of each
of the gas turbine blades, and depressed by a predeter-
mined depth to correspond to an upper end of the retain-
er; and a coupling member coupled at a location adjacent
to the retainer coupler to couple the retainer and each of
the gas turbine blades together.

[0017] In an embodiment of the present disclosure,
each of the gas turbine blades may be mounted to a
dovetail slot provided on the outer circumferential surface
of the rotating disk along the circumferential direction,
and the gas turbine blades may be aligned in an axial
direction by the retainer.

[0018] Inanembodiment of the present disclosure, the
rotating disk may be provided with a protruding structure
protruding by a predetermined length at a side thereof,
and the protruding structure may be provided with the
retainer insertion hole at an upper surface thereof.
[0019] Inthe above case, the protruding structure may
be provided along the circumferential direction of the ro-
tating disk, and may be inan annular shape in aplan view.
[0020] Inanembodiment of the present disclosure, the
retainer insertion hole may be provided with a bearing
surface on an inner surface thereof to be in surface con-
tact with the retainer.

[0021] Inanembodiment of the present disclosure, the
lower end of the retainer may be spaced apart from a
bottom surface of the retainer insertion hole at a prede-
termined distance, and the depth of the retainer coupler
may be equal to or less than the distance between the
lower end of the retainer and the bottom surface of the



3 EP 3 388 634 A1 4

retainer insertion hole.

[0022] Inanembodimentof the present disclosure, the
gas turbine blade assembly may further include a cou-
pling member insertion hole provided at a location adja-
cent to the retainer coupler at the lower end of each of
the gas turbine blades, and depressed to correspond to
the coupling member.

[0023] Inthe above case, a slot groove in a shape cor-
responding to an outer surface of the coupling member
may be provided between the coupling member insertion
hole and the retainer coupler.

[0024] Further, the slot groove may be provided in a
direction parallel to an extension direction of the retainer.
[0025] Inanembodimentof the present disclosure, the
coupling member may be in a bolt structure, with a bolt
head thereof inserted into the coupling member insertion
hole, and with a threaded part thereof protruding by a
predetermined length in a direction toward the retainer
coupler to be engaged with the upper end of the retainer.
[0026] Further, the threaded part of the coupling mem-
ber may be engaged with a nut to couple the coupling
member and the retainer together, and an outer surface
of the nut may be formed as curved surface continuous
with an outer surface of the lower end of each of the gas
turbine blades.

[0027] Inanembodimentof the present disclosure, the
lower end of each of the gas turbine blades may be pro-
vided with a sealing protrusion protruding by a predeter-
mined length in a direction toward a neighboring gas tur-
bine blade.

[0028] Inanembodimentof the present disclosure, the
upper end of the retainer may be provided with an aux-
iliary sealing protrusion protruding by a predetermined
length to correspond to the sealing protrusion.

[0029] In an embodiment of the present disclosure, a
side surface of the retainer may be provided with a sup-
port protrusion extending in a direction toward the lower
end of each of the gas turbine blades and having a contact
surface corresponding to a side surface of each of the
gas turbine blades, with a sealing wire mounted to the
contact surface of the support protrusion.

[0030] Further, according to some aspects of the
presentdisclosure, there is provided a gas turbine having
the gas turbine blade assembly. The gas turbine includes
a blade assembly provided with a plurality of gas turbine
blades on an outer circumferential surface of a rotating
disk along a circumferential direction to be spaced apart
from each other at predetermined intervals, wherein the
blade assembly includes: a retainer insertion hole pro-
vided in a blade-fixing end, and depressed by a prede-
termined depth to correspond to a lower end of aretainer;
aretainer coupler provided at a lower end of each of the
gas turbine blades, and depressed by a predetermined
depth to correspond to an upper end of the retainer; and
a coupling member coupled at a location adjacent to the
retainer coupler to couple the retainer and each of the
gas turbine blades together.

[0031] Inanembodiment ofthe present disclosure, the

10

15

20

25

30

35

40

45

50

55

rotating disk may be provided with a protruding structure
protruding by a predetermined length at a side thereof,
and the protruding structure may be provided with the
retainer insertion hole at an upper surface thereof.
[0032] Inanembodiment of the present disclosure, the
protruding structure may be provided along the circum-
ferential direction of the rotating disk, and may be in an
annular shape in plan view.

[0033] Inanembodiment of the present disclosure, the
lower end of the retainer may be spaced apart from a
bottom surface of the retainer insertion hole at a prede-
termined distance, and the depth of the retainer coupler
may be equal to or less than the distance between the
lower end of the retainer and the bottom surface of the
retainer insertion hole.

[0034] Inanembodiment of the present disclosure, the
gas turbine blade assembly may further include a cou-
pling member insertion hole provided at a location adja-
cent to the retainer coupler at the lower end of each of
the gas turbine blades, and depressed to correspond to
the coupling member.

[0035] As described above, according to an exemplary
gas turbine blade assembly of the present disclosure pro-
vided with a retainer insertion hole, a retainer coupler,
and a coupling member having predetermined struc-
tures, it is possible to provide a gas turbine blade assem-
bly having a structure capable of being easily disassem-
bled and assembled and may achieve complete sealing,
and a gas turbine having the same.

[0036] Further, according to an exemplary gas turbine
blade assembly of the present disclosure that includes a
protruding structure having a predetermined structure is
provided at a side of a rotating disk, with the protruding
structure provided with the retainer insertion hole at an
upper surface thereof, it is possible to facilitate easy as-
sembly and disassembly and possible to achieve com-
plete sealing.

[0037] Further, according to an exemplary gas turbine
blade assembly of the present disclosure that includes a
retainer insertion hole provided with a bearing surface
on an inner surface thereof to be in surface contact with
the retainer, it may be possible to achieve complete seal-
ing of the gas turbine blade, the rotating disk, and the
retainer.

[0038] Further, according to an exemplary gas turbine
blade assembly of the present disclosure in which the
lower end of the retainer is spaced apart from a bottom
surface of the retainer insertion hole at a predetermined
distance, and the depth of the retainer coupler is equal
to or less than the distance between the lower end of the
retainer and the bottom surface of the retainer insertion
hole, assembly and disassembly of the retainer may be
performed more easily than the related art.

[0039] Further, according to an exemplary gas turbine
blade assembly of the present disclosure that includes a
coupling member insertion hole, a coupling member, and
a retainer coupler having predetermined structures, it is
possible to easily assemble and disassemble the retain-
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er, and possible to achieve a stable coupling structure.
[0040] Further, according to an exemplary gas turbine
blade assembly of the present disclosure that includes a
slot groove in a predetermined shape provided between
the coupling member insertion hole and the retainer cou-
pler, and the retainer and the gas turbine blade are cou-
pled together after the coupling member is mounted by
using the slot groove, it is possible to perform easy as-
sembly, and possible to achieve a stable coupling struc-
ture.

[0041] Further, according to an exemplary gas turbine
blade assembly of the present disclosure in which the
gas turbine blade is locked by using a nut formed with a
curved surface continuous with an outer surface of the
lower end of each of the gas turbine blades, it is possible
to achieve a stable coupling structure.

[0042] Further, according to an exemplary gas turbine
blade assembly of the present disclosure that includes a
sealing protrusion, an auxiliary sealing protrusion, a sup-
port protrusion, and a sealing wire having predetermined
structures, it is possible to provide a structure capable of
facilitating easy assembly and disassembly and may
achieve complete sealing.

[0043] Further, according to an exemplary gas turbine
ofthe presentdisclosure thatincludes a gas turbine blade
assembly having a predetermined structure, it is possible
to provide a gas turbine having a structure capable of
being easily disassembled and assembled and may
achieve complete sealing.

BRIEF DESCRIPTION OF THE DRAWINGS

[0044] Theabove and otherobjects, features and other
advantages of the present disclosure will be more clearly
understood from the following detailed description when
taken in conjunction with the accompanying drawings, in
which:

FIG. 1 is a sectional view partially showing a gas
turbine blade assembly provided with a retainer ac-
cording to the related art;

FIG. 2 is a sectional view partially showing the gas
turbine blade assembly provided with the retainer
according to the related art;

FIG. 3 is a sectional view partially showing a gas
turbine blade assembly according to an embodiment
of the present disclosure;

FIG. 4 is a partial enlarged view showing a rotating
disk provided with a dovetail slot, to which the gas
turbine blade according to the embodiment of the
present disclosure is mounted;

FIG. 5 is an enlarged view of area A of FIG. 3;

FIG. 6 is a partial enlarged view showing a slot
groove of a retainer shown in FIG. 3;

FIG. 7 is a sectional view partially showing a gas
turbine blade assembly according to another embod-
iment of the present disclosure;

FIG. 8A is schematic view showing disassembly of
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the retainer of the gas turbine blade according to an
embodiment of the present disclosure;

FIG. 8B is schematic view showing disassembly of
the retainer of the gas turbine blade according to an
embodiment of the present disclosure;

FIG. 8C is schematic view showing disassembly of
the retainer of the gas turbine blade according to an
embodiment of the present disclosure; and

FIG. 8D is schematic view showing disassembly of
the retainer of the gas turbine blade according to an
embodiment of the present disclosure.

DETAILED DESCRIPTION

[0045] Reference will now be made in detail to pre-
ferred embodiments of the present disclosure with refer-
ence to the accompanying drawings. Before describing,
it will be further understood that terms, such as those
defined in commonly used dictionaries, should be inter-
preted as having a meaning that is consistent with their
meaning in the context of the relevant art and the present
disclosure, and will not be interpreted in an idealized or
overly formal sense unless expressly so defined herein.
[0046] Throughout the specification, when a member
is "on" another member, it includes not only when a mem-
ber is in contact with another member, but also when
there is another member between the two members. It
will be further understood that the terms "comprise”, "in-
clude", "have", etc. when used in this specification, spec-
ify the presence of stated features, integers, steps, op-
erations, elements, components, and/or combinations of
them but do not preclude the presence or addition of one
or more other features, integers, steps, operations, ele-
ments, components, and/or combinations thereof.
[0047] FIG. 3 is a sectional view partially showing a
gas turbine blade assembly according to an embodiment
of the present disclosure.

[0048] Referringto FIG. 3, a gas turbine blade assem-
bly 100 according to the embodiment, which is as an
assembly provided with a plurality of gas turbine blades
110 on an outer circumferential surface of a rotating disk
120 along a circumferential direction to be spaced apart
from each other at predetermined intervals, includes a
retainer insertion hole 122, a retainer coupler 112, and
a coupling member 140 having predetermined struc-
tures, whereby itis possible to provide a gas turbine blade
assembly having a structure capable of being easily dis-
assembled and assembled and may achieve complete
sealing, and a gas turbine having the same.

[0049] Hereinbelow, each component of the gas tur-
bine blade assembly 100 will be described in detail, with
reference to the accompanying drawings.

[0050] FIG. 4 is a partial enlarged view showing a ro-
tating disk provided with a dovetail slot, to which the gas
turbine blade according to the embodiment of the present
disclosure is mounted; FIG. 5 is an enlarged view of area
Aof FIG. 3; and FIG. 6 is a partial enlarged view showing
a slot groove of a retainer shown in FIG. 3.
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[0051] Referringtothe above drawings along with FIG.
3, the retainer insertion hole 122 according to the em-
bodiment may be provided at a side of an upper end 121
of the rotating disk, and may be depressed by a prede-
termined depth to correspond to a lower end of a retainer
130.

[0052] In some cases, as shown in FIG. 3, the rotating
disk 120 may be provided with a protruding structure 124
protruding by a predetermined length at a side thereof,
and the protruding structure 124 may be provided with
the retainer insertion hole 122 at an upper surface there-
of.

[0053] Here, the protruding structure 124 may be pro-
vided along the circumferential direction of the rotating
disk 120, and may be in an annular shape in a plan view.
[0054] Further, the retainer insertion hole 122 may be
provided with a bearing surface 125 on an inner surface
thereof to be in surface contact with the retainer 130.
[0055] The retainer coupler 112 may be provided at a
lower end of each of the gas turbine blades 110, and may
be depressed by a predetermined depth to correspond
to an upper end of the retainer 130.

[0056] Preferably, the lower end of the retainer 130 is
spaced apart from a bottom surface of the retainer inser-
tion hole 122 at a predetermined distance d1, and the
depth d2 of the retainer coupler 112 is equal to or less
than the distance between the lower end of the retainer
130 and the bottom surface of the retainer insertion hole
122.

[0057] In this case, as shown in FIG. 8, it is very easy
to disassemble or assemble the retainer 130. Further,
the coupling member 140 may be coupled at a location
adjacent to the retainer coupler 112 to couple the retainer
130 and each of the gas turbine blades 110 together.
[0058] As shown in FIG. 4, each of the gas turbine
blades 110 according to the embodiment may be mount-
ed to a dovetail slot 123 provided on the outer circumfer-
ential surface of the rotating disk 120 along the circum-
ferential direction. Here, the gas turbine blades 110 may
be aligned in an axial direction by the retainer 130.
[0059] In some cases, as shown in FIGS. 3 and 5, a
coupling member insertion hole 113 may be provided at
alocation adjacenttothe retainer coupler 112 atthe lower
end of each of the gas turbine blades 110. Here, it is
preferred that the coupling member insertion hole 113
be ina shape corresponding to the coupling member 140.
[0060] Further, as shown in FIGS. 5 and 6, a slot
groove 114 in a shape corresponding to an outer surface
of the coupling member 140 may be provided between
the coupling member insertion hole 113 and the retainer
coupler 112. Here, itis preferred that the slot groove 114
be provided in a direction parallel to an extension direc-
tion of the retainer 130.

[0061] In this case, the coupling member 140 can be
easily coupled or separated using the slot groove 114,
so that assembly and disassembly of the retainer can be
more easily induced.

[0062] Meanwhile, as shown in FIG. 5, the coupling
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member 140 according to the embodiment, which is in a
bolt structure, may include a bolt head 141, and a thread-
ed part 142.

[0063] To be more specific, it is preferred that the bolt
head 141 of the coupling member 140 be inserted into
the coupling member insertion hole, and the threaded
part 142 of the coupling member protrude by a predeter-
mined length in a direction toward the retainer coupler
112 to be engaged with the upper end of the retainer 130.
[0064] Further, the threaded part 142 of the coupling
member 140 may be engaged with a nut 143 to couple
the coupling member 140 and the retainer 130 together.
[0065] In some cases, as shown in FIG. 5, an outer
surface of the nut 143 is formed as a curved surface 145
continuous with an outer surface of the lower end of each
of the gas turbine blades 110.

[0066] FIG. 7 is a sectional view partially showing a
gas turbine blade assembly according to another embod-
iment of the present disclosure.

[0067] Referring to FIG. 7, the gas turbine blade as-
sembly 100 according to the embodiment may further
include a sealing protrusion 115 that is provided at the
lower end of each of the gas turbine blades 110 and pro-
trudes by a predetermined length in a direction toward a
neighboring gas turbine blade 110.

[0068] Further, as shown in FIG. 7, the upper end of
the retainer 130 may be provided with an auxiliary sealing
protrusion 131 protruding by a predetermined length to
correspond to the sealing protrusion 115.

[0069] In some cases, a side surface of the retainer
130 may be provided with a support protrusion 132 ex-
tending in a direction toward the lower end of each of the
gas turbine blades 110 and having a contact surface cor-
responding to a side surface of each of the gas turbine
blades 110.

[0070] Here, itis preferred that a sealing wire 133 be
mounted to the contact surface of the support protrusion
132.

[0071] Accordingly, according to the gas turbine blade
assembly 100 of the present disclosure, since it is pro-
vided with the sealing protrusion 115, the auxiliary seal-
ing protrusion 131, the support protrusion 132, and the
sealing wire 133 having predetermined structures, it is
possible to provide a structure capable of facilitating easy
assembly and disassembly and may achieve complete
sealing.

[0072] The present disclosure further provides a gas
turbine having the above described gas turbine blade
assembly 100, in which, as shown in FIG. 8, itis possible
to provide a gas turbine having a structure capable of
being easily disassembled and assembled and achieving
complete sealing.

[0073] Figure 8A illustrates the gas turbine blade as-
sembly 100 in an assembled state. Figure 8B illustrates
the removal of the nut 143 from the coupling member
140 and the displacement of the retainer 130 downwardly
into the insertion hole 122. Figure 8C illustrates the re-
moval of the coupling member 140 and the retainer 130.
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Figure 8D illustrates the gas turbine blade assembly 100
in a disassembled state. While the present disclosure
has been described in conjunction with exemplary em-
bodiments thereof, it is to be understood that the present
description does not limit the present disclosure to those
exemplary embodiments. On the contrary, the present
disclosure covers not only the exemplary embodiments,
but also various alternatives, modifications, equivalents
and other embodiments that may be included within the
scope of the presentinvention as defined by the append-
ed claims.

[0074] Inotherwords, the present disclosure is not lim-
ited to the exemplary embodiments nor to the above de-
scription, and those skilled in the art will appreciate that
various modifications, additions, and substitutions are
possible, without departing from the scope of the disclo-
sure.

Claims
1. A gas turbine blade assembly (100), comprising:

aturbine blade (110) including a retainer coupler
(112) provided a first distance from a first end;
arotating disk (120) including a blade-fixing end
and a retainer insertion holed (122) defined in
the blade-fixing end, a depth of the retainer in-
sertion hole (122) being at least the first dis-
tance;

a retainer (130) sized to be disposed in the re-
tainer insertion hole (122); and

a coupling member (140) disposed at a location
proximal to the retainer coupler(112) to couple
the retainer (130) and the (110) together.

2. The gas turbine blade assembly (100) of claim 1,
wherein
the rotating disk (120) includes a dovetail slot (123)
on an outer circumferential surface,
the turbine blade (110) is operable to mount to the
dovetail slot (123), and
the turbine blade (110) is aligned in an axial direction
by the retainer (130).

3. The gas turbine blade assembly (100) of claim 1 or
2, wherein the rotating disk (120) includes a protrud-
ing structure (124) at an upper surface providing the
retainer insertion hole (122)

4. The gas turbine blade assembly (100) of claim 3,
wherein the protruding structure (124) is disposed
along a circumferential direction of the rotating disk
(120), and is in an annular shape in a plan view.

5. The gas turbine blade assembly (100) as claimed in
any one of the preceding claims, wherein an inner
surface of the retainer insertion hole (122) includes
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a bearing surface (125) operable to contact the re-
tainer (130).

6. The gas turbine blade assembly (100) as claimed in
any one of the preceding claims, wherein

alower end of the retainer (130) is spaced apart
from a bottom surface of the retainer insertion
hole (122), and

a depth of the retainer coupler (112) is equal to
or less than the distance between the lower end
of the retainer (130) and the bottom surface of
the retainer insertion hole (122).

7. The gas turbine blade assembly (100) as claimed in
any one of the preceding claims, further comprising
a coupling member insertion hole (113) defined at a
location adjacent to the coupling member (140) at
the first end of the turbine blade (110).

8. The gas turbine blade assembly (100) of claim 7,
wherein a slot groove in a shape corresponding to
an outer surface of the coupling member (140) is
defined between the coupling member insertion hole
(113) and the retainer coupler (112).

9. The gas turbine blade assembly (100) of claim 8,
wherein the slot groove is disposed in a direction
parallel to an extension direction of the retainer
(130).

10. The gas turbine blade assembly (100) of claim 7,
wherein the coupling member (140) includes a bolt,
a head of the bolt head being disposed proximal to
the coupling member insertion hole (113), and a
threaded part of the bolt protruding in a direction to-
ward the retainer coupler (112) to engage with the
retainer (130).

11. The gas turbine blade assembly (100) of claim 10,
wherein

the threaded part of the coupling member (140)
is operable to engage with a nut to couple the
coupling member (140) and the retainer (130)
together, and

an outer surface of the nut includes a curved
surface corresponding to an outer surface of an
end of the turbine blade (110).

12. The gas turbine blade assembly (100) as claimed in
any one of the preceding claims, wherein the first
end of the turbine blade (110) includes a sealing pro-
trusion that protrudes toward a neighboring gas tur-
bine blade (110).

13. The gas turbine blade assembly (100) of claim 12,
wherein the retainer (130) includes an auxiliary seal-
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ing protrusion that protrudes by a length to corre-
sponding to a length of the sealing protrusion.

14. The gas turbine blade assembly (100) as claimed in
any one of the preceding claims, wherein 5

a side surface of the retainer (130) includes a
support protrusion extending in a direction to-
ward the first end of the turbine blade (110),
the retainer (130) includes and a contact surface 70
corresponding to a side surface of the turbine
blade (110), and
asealing wire is disposed on the contact surface
of the support protrusion.

15

15. A gas turbine comprising:

a blade assembly (100) including a plurality of
gas turbine blades (110) on an outer circumfer-
ential surface of a rotating disk (120) along a 20
circumferential direction and spaced apart from
each other, wherein the blade assembly (100)
includes:

a retainer coupler (112) provided a first dis- 25
tance from a first end of one of the turbine
blades (110);

a retainer insertion hole (122) defined in a
blade-fixing end of the rotating disk (120),

a depth of the retainer insertion hole (122) 30
being at least the first distance;

a retainer (130) sized to be disposed in the
retainer insertion hole (122); and

a coupling member (140) disposed at a lo-
cation proximal to the retainer coupler (112) 35
to couple the retainer (130) and the turbine
blade (110) together.
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