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expansion. The assembly further comprises a plurality of turbine blades. One of the turbine blades Is recelved in each disk slot. The
turbine blades are of a second material having a second coefficient of thermal expansion. The assembly further comprises a
plurality of seal plates, wherelin one of the seal plates Is positioned Iin each disk slot radially inward of the turbine blade. The seal
plates are of a material having a coefficient of thermal expansion substantially similar to that of either the disk posts or the turbine
blade. Corresponding system for preventing air leakage in a turbine as well as methods for assembling a turbine disc and blade
assembly and preventing air leakage In a turbine are also provided.
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(57) Abstract: A turbine disk and blade assembly com-
prises a turbine disk mcluding a plurality of disk posts ex-
tending radially therefrom and a plurality of disk slots
between adjacent disk posts. The turbine disk 1s of a first
material having a first coetficient of thermal expansion. The
assembly further comprises a plurality of turbine blades.
One of the turbine blades is received in each disk slot. The
turbine blades are of a second material having a second
coefficient of thermal expansion. The assembly further
comprises a plurality of seal plates, wherein one of the seal
plates 1s positioned in each disk slot radially inward of the
turbine blade. The seal plates are of a material having a
coetlicient of thermal expansion substantially similar to that
of either the disk posts or the turbine blade. Corresponding
system for preventing air leakage in a turbine as well as
methods for assembling a turbine disc and blade assembly
and preventing air leakage in a turbine are also provided.
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TURBINE ASSEMBLY AND SYSTEM FOR PREVENTING
LEAKAGE, CORRESPONDING METHODS OF ASSEMBLING
AND PREVENTING AIR LEAKAGE

Technical Field

[001] The subject matter disclosed herein relates generally to preventing leakage in a
turbine, and more specifically, to preventing leakage of air between adjacent turbine
components.

Background

[002] The aircraft and aircraft engine industry consistently seeks to make
improvements to increase fuel efficiency, or reduce specific fuel consumption (SFC) of its
technology. Like the automobile industry, much of the efforts to reduce SFC 1n the aircraft and
aircraft engine industry have focused on increasing the overall efficiency of the engine itself. In
striving towards that goal, much of the attention is also directed towards reducing the overall
weight of the engine. Due to advances in materials design, much attention has been focused on
rcplacing heavier, metal parts with lighter matcrials, such as ccramic and compositc matcrials,
that can withstand ihe heat and forces that occur in an aircraft turbine engine. While replacing
certain parts of the engine with a lighter material reduces the weight of the engine, certam issues
arise when the materials are exposed to the high temperature environment within the aircraft
engine. One of the 1ssues 1s the disparity of relative thermal expansions between metal parts and
parts made of, for example, ceramic or composite materials. When a metal part 1s adjacent a part
made of a ceramic or composite material, the metal and ceramic or composite parts will expand

a diffcrent amount and at a diffcrent rate, thercby potentially crcating unwanted space

therebetween. Depending on the location within the engine of the unwanted space or opening,

the spacce or opening may lcad to air lcaks or other airflow 1ssucs thercin, Leaks and other
airflow 1ssues may reduce the efficiency and therefore increase the SFC of the engine.

Therefore, there 1s a need in the art for a device and method to counteract the disadvantageous

behavior of materials used in turbines which have disparate coefficients of thermal expansion.
Summary

[003] It is therefore desirable to provide a device and method to prevent leakage of air
between components of a turbine. In one embodiment, a turbine disk and blade assembly is
provided and comprises a turbine disk including a plurality of disk posts extending radially
therefrom and a plurality of disk slots between adjacent disk posts. The turbine disk 1s of a first
material having a first coefficient of thermal expansion. The asscmbly further comprises a
plurality of turbine blades. One of the turbine blades is received in cach disk slot. The turbine
blades are of a second material having a second coefficient of thermal expansion. Thc assembly

further comprises a plurality of seal plates, wherein one of the seal plates 1s positioned 1n each
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disk slot radially inward of the turbine blade. The seal plates are of a material having a
coetficient of thermal expansion substantially similar to that of either the disk posts or the
turbine blade such that the seal plates thermally expand or contract an amount similar to a
thermal expansion or contraction of at least one of the plurality of turbine disk posts or the
plurality of turbine blades.

[004] A system for preventing air leakage within a turbine 1s provided. The system
compriscs the disk and blade assecmbly as discloscd above and a scaling member coupled with at
least a portion of the assembly and configured to seal the disk slots. In one embodiment, when
the assembly experiences a change in ambient temperature, the sealing member follows the
thermal expansion or contraction of at least a portion of the assembly and maintains the seal of
the disk slots.

[005] A method of assembling a turbine blade and disk assembly 1s also provided. The
assembly comprises a turbine disk including a plurality of disk posts extending radially
therefrom and a plurality of disk slots between adjacent disk posts. The turbme disk and disk
posts are of a first material having a first coefficient of thermal expansion. The assembly further
comprises a plurality of turbine blades. Each turbine blade 1s of a second material having a
second coeftficient of thermal expansion. The method comprises positioning one turbine blade in
cach disk slot, and positioning one seal plate in each disk slot radially inward of each turbine
bladc. Each scal platc 1s of a matcrial having a coctficicnt of thermal cxpansion substantially
similar to that of either the disk posts or the turbine blades such that the seal plates thermally
expand or contract an amount similar to a thermal expansion or contraction of at least one of the
plurality of disk posts or the plurality of turbine blades.

[006] A method of preventing air leakage within a turbine 1s further provided. The
method comprises assembling a disk and blade assembly. The assembly comprises a turbine
disk including a plurality of disk posts extending radially therefrom and a plurality of disk slots
between adjacent disk posts. The turbine disk and disk posts are of a first material having a first
coetficient of thermal expansion. The assembly further comprises a plurality of turbine blades.
Each turbine blade 1s of a second material having a second coefficient of thermal expansion. The

assembling step further comprises positioning one turbine blade in each disk slot, and

positioning one seal plate in each disk slot radially inward of each turbine blade. Each seal plate
1s of a material having a coefficient of thermal expansion substantially similar to that of either
the disk posts or the turbine blades such that the seal plates thermally expand or contract an
amount similar to a thermal expansion or contraction of at least one of the plurality of disk posts

or the plurality of turbine blades. The method further comprises coupling a sealing member
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with at least a portion of the assembly such that the sealing member seals at least a portion of

each disk slot.

Brief Description of the Drawings

[007] Fig. 11s a perspective view of one embodiment of a disk and blade asscmbly

including an embodiment of a seal plate.

[008] F1g. 2 1s an aft view of the disk and blade assembly of Fig. 1.
[009] Fig. 3 1s a perspective view of the seal plate of Fig. 1.
(0010] Fig. 4 18 a side cross-sectional view of one embodiment of a system for

preventing air leakage within a turbine taken the line 4-4 of Fig. 1.

[0011] Fig. 5 1s a top cross-sectional view of a prior art disk and blade assembly.
0012] Fig. 6 1s a top cross-sectional view of the system of Fig, 4.
[0013] Fig. 7 1s a top cross-sectional view showing the system of Fig,. J experiencing

thermal expansion.

Detailed Description of the Drawings
[0014] A portion of a disk and blade assembly 10 is shown in Figs. 1 and 2. It should be

appreciated that while a portion of the disk and blade assembly 10 is shown, the disk and blade
asscmbly 10 may extend circumferentially to be a complete assembly. In one ecmbodiment. for
cxample, the turbine disk 12 includes sixty-two disk posts 14 and sixty-two disk slots 16, and
the sixty-two disks slots 16 rcccive sixty-two turbine blades 18 and sixty-two seal plates 20,
thereby completing a circumferentially complete assembly. However, depending on the
application, the number of each may be different than sixty-two. As disclosed herein, “posts”
and “disk posts” are used interchangeably. As disclosed herein, “turbine blades” and “blades”
arc uscd mterchangcably. As disclosed herein, “turbine disk” and “disk™ arc used
interchangeably. As disclosed herein, “slots™ and “disk slots” are used interchangeably.
Similarly, “seal plates™ and “plates™ are used interchangeably.

0015] The invention is particularly advantageous for preventing leakage due to
thermal growth in the axial dircction in a disk and blade assembly. For this reason, the
system and method is described herein with a frame of reference to such components.
Morcover, terms such as forward, aft, radial, circumferential and axial arc used to

describe the system in the chosen frame of reference.  The invention, however, is not

hmited to the chosen frame of reference and descriptive terms, and may be used on
components other than a disk and blade assembly, and in other orientations. Thosc of
ordinary skill in the art will recognize that descriptive terms used herein may not directly

apply when there 1s a change in the frame of reference. Nevertheless, the invention is

J
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intended to be independent of location and orientation within a turbine and the relative terms
used to describe the system and method are to merely provide an adequate description of the
imvention. ' |
[0016] At the most radially outward portion of the assembly 10, the blades 18 include
airfoils 22. The airfoils 22 each include a leading edge 24, a trailing edge 26, an aft side 28 and
a forward side 30 (Fig. 4). The configuration of the airfoil 22 as shown in Fig. 1, such as the
angle and shape, 1s an example of one configuration that is possible in the use of a turbine, for
cxamplc. Al'tcmativc configurations of the airfoil 22 for alternative applications will be readily
apparent to persons skilled in the art. The blade 18 further includes a platform portion 32
radially mward of the airfoil 22. In one embodiment, the platform 32 contains a top surface 34,
bottom surface (not shown), and forward and aft portions 37, 35. Radially inward of the platform
32 1s the shank portion 36. Even more radially inward, the blade 18 includes a dovetail portion
38. The dovetailed portion 38 includes a forward facc (not shown), an aft face 40, first and
second pressure faces 42, 44 and a bottom face (not shown).

[0017] Beginning at the center (not shown) of the assembly 10 and extending radially

outward therefrom is a disk 12 including an axial width w,. Extending from the disk 12 axially

.,.-;,__“,:;..;,',.y:?::.-_',-._-'::"'.: TeaSent =i =m0 ......_.._.;.p..',‘n\;‘\...;_','—‘_."k}q,-\:_zfq:,.’.r . ‘3:1.:.\;&'3:)!‘&‘{“1-‘ '>,\ ety

in the aft direction 1s a lip member 46. The lip member 46 includes a first portion 48 extending

axially from the disk 12, and a second portion 50 extending in the radially outward direction
away from the first portion 48. Extending radially outward from the disk 12 is a plurality of
posts 14. Preferably, the posts 14 may be equally circumferentially spaced about the disk 12 and
may include substantially cqual dimensions such as Iengths and substantially identical shapes.
The posts 14 more specifically include a forward face 51, an aft face 52, first and second
pressure faces '54, 56, and a top face 58 and a width w,. At a radially inward portion of each
pressure tace 54, 56 near the disk 12, the posts 14 include lobes 60, 62 extending in opposite.

circumferential directions. Preferably, at least a portion of the post 14 includes a dovetailed

portion 38 radially outward of the lobes 60, 62. Therc is a space 64 radially outward of the disk
post top face 58, inward of the platform 32, and circumferentially between adjacent blade shanks

36.

[0018] In between the posts 14 arc slots 16. More specifically, a slot 16 as referred to
herein 18 defined as a space between two posts 14. Therefore, a shape of at least a portion of the
slots 16 arc complementary to at Icast a portion of the posts 14. At least a portion of cach slot
16 18 a generally dovetail shape. Each slot 16 is configured to receive a portion of a blade 1.8.
More spectfically, the dovetail shaped portion 65 of the slot 16 receives the dovetailed portion
38 of the blade 18. Even more specifically, a blade 18 may be situated in a slot 16 such that the

first pressure face 42 of the blade 18 interacts with the second pressure face 56 of a post 14, and
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the second pressure face 44 of the blade 18 interacts with the first pressure face 54 of a
circumferentially adjacent post 14.

[0019] The assembly 10 further includes a plurality of plates 20. Preferably, one plate 20
is received into each slot 16 in generally radially inward portion of the slot 16 and radially
inward of the dovetailed portion 3 8 of the blade 18. The plate 20 1s received in the slot 16 and is
prevented from moving 1n the radially inward dircction, which 1s described 1n more detail below.
More specifically, as shown mn Figs 1-3, the plate 20 includes a bottom portion 66, forward and
aft faces 68, 70, each face extending in the radially outward direction from the bottom surface 66
at opposite ends thereof, and first and second generally curvilinear edges 72, 74 extending from
the bottom surface 66 at opposite sides thercof and between the forward and aft faces 68, 70 to
top surfaces 71, 73. Sidewalls 75, 77 provide a space 79 in the plate 20. The plates are prevented
from moving 1n the radially outward direction by the interaction between the sidewalls 75, 77
and lobes 60, 62. The space between the bottom portion 66 of the plates and the disk 12 may be
referred to as the slot bottom flow area 706.

[0020] The generally curvilinear edges 72, 74 define a lip 78, 80 on cach side of the plate
20. Preferably, the lips 78, 80 interact with the lobes 62, 60 of the posts 14 such that the plate 20
1s thereby prevented from moving in the radially inward direction. As shown m Figs. 1 and 2, the
slots 16 (and thus the pressure faces 54, 56 of the posts 14) include at least a portion which has a
shape which 1s generally complementary to a portion of the plates 20. Preferably, the slots 16
(and thus the pressurc faces 54, 56 of the posts 14) includc at least a portion which has a shapc
venerally complementary to the generally curvilinear edges 74, 72 of the plates 20. Preferably,
each plate 20 receives at least a portion of a blade 13.

[0021] In a preferred embodiment, the assembly 10 comprises different materials such

that the disk 12 and posts 14 comprise a first material having a first coefficient of thermal

expansion o; and the blades 18 comprise a second material having a second coefficient of thermal
expansion o,. Preferably, the plates 20 comprise a materal having a same or substantially similar
cocfficient of thermal expansion as either the disk 12 and posts 14 or the blades 18. More
prcfcrably, the platcs 20 comprisc a matcrial having a substantially similar or same coctticient of
thermal expansion as the posts 14 for reasons described in more detail hereinbelow.
Alternatively, the plates 20 comprise the first material such that the coefficient of thermal
expansion of the plates 20 matches, or is equal to, the coefficient of thermal expansion of the
posts 14. Persons skilled in the art should appreciate that “thermal expansion” as discussed herein
refers to both thermal expansion and thermal contraction as expericnced by a material due to an

increasc or a decrcasc 1n temperature.

AL AT TRy T
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[0022] In a preferred embodiment, the blade 18 1s one integral component made of a
material such a ceramic or composite material such as CMC that may withstand high
temperatures that occur 1n a turbine. In an alternative embodiment, however, the blade 18 may
comprise an iner portion comprising one material, such as metal, and a second coating portion
comprising a different material, such as ceramic or composite. The disk 12 and the posts 14
preferably comprise a different material than the blades 18, such as a metal material. The choice
of the typc of mctal for the disk 12 and the posts 14 will be specitic to the type of application
involved and the environment to which the assembly 10 will be exposed. For example, 1f the
assembly 10 1s employed 1n a stage 1 or stage 2 portion of a turbine combustion engine, the
assembly 10 may need to be comprised of materials which are able to withstand extremely high
tecmpceraturcs, such as thosc cxpcerienced 1n a stage 1 or stage 2 portion of a turbinc combustion
engine, for example.

[0023] In an alternative embodiment, however, the material configurations could be different.
For example, the blades 18 may be made of a metal material, and the disk 12, posts 14 and
plates 20 may be comprised of a ceramic or composite material.

[0024] The advantages of the plates 20 having such material characteristics will be discussed 1n
more detail hereinbelow.

[0025] Referring to Fig. 4, a system of preventing air leakage 1n a turbine 1s shown. The
systcm 1ncludcs the disk and bladc asscmbly 10 as substantially described hercin. The aft side
of the system includes a first sealing member 82 having a first end 84, a second end 86, and a
middle portion 88 between the first and second ends 84, 86. The sealing member 32 18 an
essentially annular member that 1s disposed circumterentially along the assembly 10 and
concentrically relative to a center axis (not shown) of the disk 12. In the embodiment shown 1n
Fig. 4, the first end 84 of the sealing member 82 couples with the blades 18, the second end 86
of the sealing member 82 couples with the disk 12, and the middle portion 88 couples with the
plates 20 and the posts 14. More specifically, the second end 86 of the first sealing member 82
includes a retaining ring 90 that couples with the lip portion 46 of the disk 12 and a forward
axially extending portion 92 that couples with an upper portion 94 of the lip channel 96 of the
disk 12. These couplings at the second end 86 of the sealing member 82 may provide a reactive
force to prevent the first end 84 from moving 1n the aft axial direction, thereby maintaining the
axial position of the blades 138 relative to the rest of the assembly 10.

[0026] The sealing member 82 1s configured to seal the slots 16. More specifically, the
sealing member 82 extends a sufficiently radially outward length from the disk 12 to thereby
envelop a portion of the assembly 10, including the slots 16. The couple between the first end
34 of the first sealing member 82 and the blades 18 and the second end 86 of the scaling member
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82 and the disk 12 provides for a seal of the slot 16 1n an axial direction. More specifically, the
blade 18 may be naturally urged 1n the aft direction during the functioning of the turbine, or
during thermal cxpansion. Thereby, the blade may attempt to urge the first scaling member i the
aft direction. Due to the retaining ring 90 intcracting with the sccond portion 50 of the lip 46 as
shown in Fig, 4, the first sealing member 82 1s fixed in place. The middie portion 88 of the
sealing member 82 mcludes a forward axially cxtending pair of appendages 98, 100 that define
a channel 102 therebetween. The middie portion 88 is positioned such that 1t 1s adjacent and
intersects the aft face 68 of each plate 20 and the aft face 52 of cach post 14. In the channel 102
of the first scaling member 82 1s a first wire 104,

[0027] On the second, or forward side of the system 1s a second sealing member 106.
The second sealing member 106 is configured to seal at least the slot bottom flow area 76 on the
second or forward side. Preventing the leakage from the slot bottom tlow area 76 1s particularly
important since the air that flows and leaks across the slot bottom tlow arca 76 has been
pressurized by the compressor. Rather than going towards driving the turbine, this leaked air 1s
essentially wasted, thereby reducing engine efficiency.

[0028] More specifically with rcspect to the second scaling member 106, the scaling
member 106 envelops a portion of the plates 20, the posts 14, and tully envelops the slot bottom
flow arca 76, which is the portion of the slot 16 situated radially inward of the plate 20. More
specifically, the second sealing member 106 includes an aft axially extending pair of appendages
108, 110 that define a channel 112 therebetween. The appendages 108, 110 are positioned such
that they are adjacent and ntersect the forward face 68 of each plate 20 and the forward face (not
shown) of each post 14. In the channel 112 of the second sealing member 106 18 a second wire
114. The sccond scaling member 106 1s coupled to the assembly 10 between the disk and a
forward additional stage 1 disk (not shown). The compressive axial load on the second seal

member between the disk and the forward disk (not shown) keeps the second seal member 106

flush with the forward face 51 of the post 14 and the forward face 68 of the seal plate 20. As
discussed hereinbelow 1n more detail, the wires 104, 114 and the scaling members 82, 106 are
configurcd to follow the thermal expansion of at Icast a portion of the asscmbly 10 and maintain
the seal of the slots 16.

[0029] Providing the seal plate 20 in the assembly 10 1s advantageous for the reasons
described herein. A system of the prior art 1s shown in Fig. 5 and docs not include a seal plate 20
with a similar coefficient of thermal expansion of at least a portion of the assembly 10, such as
the posts 14, In the prior art assembly 10" shown 1n Fig. §, for example, the disk 12" and posts 14
comprise the same first material having the same coetficient of thermal expansion and the

blades 18' comprise a different second material having a different coefficient of thermal

--------
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expansion. For example, the disks 12' and the posts 14' comprise metal and the blades 18’
comprise, for example, a ceramic or composite material. In the prior art design shown in Fig. 3,
the wires 104', 114" and the secaling members 82', 106" are configured such that they are adjacent
and intersect the disks 12" and the posts 14", As the prior art system experiences a change in
ambient temperature, such as residual heat from a combustor portion of a turbine engine, the
assembly 10' naturally thermally expands 1n at least the axial direction (both forward and aft).
Bccausc the posts 14" and the blades 18' comprisc diffcrent materials having different
coefficients of thermal expansion, the posts 14" and blades 18' expand different amounts and at
different rates. As shown in Fig. 5, the posts 14' have thermally expanded a greater amount.

The thermal expansion of the posts 14' 1s followed by the wires 104', 114" and the first and

sccond scaling members 82', 106'. Duc to the disparatce thermal cxpansion between the posts 14
and the blades 18', axial spaces S1', S2' are created on the aft and forward sides of the prior
system. This space S1', S2' leads to leakage of air which, as discussed herein, disadvantageously
atfects the airflow within the turbine. Leakage may reduce the efticiency of the turbine and
therefore imncrease the specific fuel consumption thereof.

[0030] Fig. 6 and 7 show one embodiment of a system for preventing air leakage in a
turbine, which includes a plate 20 with a same or similar coetticient of thermal expansion of at
least a portion of the assembly 10. The embodiment shown 1n Figs. 6 and 7 includes a seal plate
20 with a samc or similar cocfficicnt of thermal cxpansion of at Icast a portion of the asscmbly
10. More specifically, the plate 20 comprises a material with a same or similar coefficient of
thermal expansion as the posts 14. To highlight the behavior of the wires 104, 114 and the first
and second sealing members 82, 106 as the system experiences a change 1 ambient
temperature, Figs. 6 and 7 show a cross-section intersecting the wires 104, 114. As described
herein, the middle portion 88 of the first scaling member 82, which 1s positioned on the aft side,
includes a forward axially extending pair of appendages 98, 100 that define a channel 102
therebetween. The middle portion 88 1s positioned such that 1t 1s adjacent and mtersects the aft
face 70 of cach plate 20 and the aft face 52 each post 14. In the channel 102 of the first scaling
member &2 18 a first wire 104. The second sealing member 106 includes an aft axially extending
pair of appendages 108, 110 that define a channel 112 therebetween. The appendages 108, 110
arc positioned such that they are adjacent and intersect the forward face 68 of each plate 20 and
the forward face 51 of each post 14. In the channel 112 of the second sealing member 106 1s a
second wire 114,

[0031] As the system experiences a change 1 ambient temperature, as shown m Fig. 7,
such as residual heat from a combustor portion of a turbine engine, the assembly 10 naturally

thermally expands 1n at least the axial direction. Because the posts 14 and plates 20 comprise
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materials having different coefficients of thermal expansion than the blades 18, the posts 14 and
plates 20 expand different amounts and at different rates than the blades 18, potentially leading
to a space S1, S2 forming between the plate 20 and the blade 18, which does not present the
same problems as the axial spaces S1', S2' between the seal members 82', 106" and the assembly
10', as discussed above with respect to the prior art device of Fig. 5. However, due to the plate
20 having a same or substantially similar coetficient of thermal expansion as the disk 12 and the
posts 14, the platcs 20 and the posts 14 thermally cxpand at a samc ratc and a samc¢ amount.

Due to the configuration of the wires 104, 114 and the first and second sealing members 82, 106,
the wires 104, 114 and the sealing members 82, 106 follow the expansion of the plates 20,
preventing the axial spaces S1', S2' present when the prior art device experiences a change n
ambicnt tcmpcraturc.  Thce amount of thermal cxpansion can be calculated by AL = L*a*AT,
where L 1s the length of the object 1n question, o 1s the coefficient of thermal expansion, and AT
1s the change 1n temperature. Therefore, the relative thermal expansion or contraction between
multiple components depends on each of these variables, such as the geometry of each
component. In the prior art shown 1n Fig. 5 of the prior art, the blades 138 and the posts 14 do not
include the same or substantially similar coefficient of thermal expansion. Materials with a
substantially similar coefficient of thermal expansion, in the embodiments shown i1n Figs. 6 and
7, each expand an amount such that gaps (like those shown as S1° and S2’ 1n prior art Fig. 5) of
0127 (.305 mm) or Icss 1s crcated between the wirces 104, 114 and onc of cither the scal platc 20
or the post 14. The disclosure herein, however, 1s not limited to such a gap size to define
materials or components having a substantially similar coetficient of thermal expansion, and the
person skilled 1n the art will recognize that the AL 1s dependent upon three variables as
discussed above, with coefficient of thermal expansion being only one. Moreover, these values
provided are only examples and may be different depending on the application involved, such as
between which turbine components a seal 1s desired.

[0032] While the present mvention has been 1illustrated by a description of various
preferred embodiments and while these embodiments have been described 1n some detail, 1t 18
not the mtention of the Applicant to restrict or in any way limit the scope of the appended claims
to such detail. Additional advantages and modifications will readily appear to those skilled 1n
the art. The various features of the invention may be used alone or 1n any combination
depending on the needs and preferences of the user. This has been a description of the present
invention, along with the preferred methods of practicing the present invention as currently

known. However, the invention 1tselt should only be detined by the appended claims.
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WHAT IS CLLAIMED IS:

1. Asystem for preventing air leakage within a turbine, comprising:

a turbine disk including a plurality of disk posts extending radially
therefrom and a plurality of disk slots betwcen adjacent disk posts, said turbine disk
being of a first material having a first coefficient of thermal expansion;

a plurality of turbine blades, one of said turbine blades being received in
each said disk slot, said turbine blades being of a second material having a sccond
coetticient of thermal expansion; and

a plurality of seal plates, wherein one of said scal plates is positioned in
each disk slot radially inward of the turbine blade, said seal plates being of a material
having a coefficient of thermal expansion similar to that of either said disk posts or
said turbine blade such that said seal plates thermally expand or contract an amount
similar to a thermal expansion or contraction of at least one of the plurality of disk
posts or the plurality of turbine blades; and

a sealing member coupled with at least a portion of said assembly and
configured to seal said disk slots, wherein a first end of said sealing membcr couples
with said turbine blades, a second end of said sealing member couples with said
turbine disk, and a middle portion between said first and sccond ends of said sealing
member couples with said seal plates and one of the plurality of turbine blades or

plurality of disk posts.

2. The system of claim 1, wherein:

said seal plates comprise one of said first or second materials.

3. The system of claim 1, wherein at least a portion of a shape of each

said seal plate 1s essentially complementary to at least a portion of each said disk slot.

4. The system ol claim 1, wherein:
when said assembly experiences a change in ambient temperature, said
sealing member expands or contracts correspondingly with at least a portion of said

assembly and maintains the scal of said disk slots.

10
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3. The system of claim 1, wherein said sealing member envelops at

least a portion of each said disk slot.

0. The system of claim 1, wherein:

said middle portion couples with said seal plates and said disk posts;

said first end expands correspondingly with said turbine blades;

said second end expands correspondingly with said turbine disk; and

said middle portion expands correspondingly with said seal plates and said

disk posts.

7. The system of claim 1, further comprising:

a wire positioned on said assembly adjacent at least a portion of each plate.

8. The system of claim 7, further comprising:
a channel 1n said sealing member, wherein said wire 1s positioned 1n said

channel.

9. The system of claim 7 wherein said wire is adjacent an axially

facing face of each seal plate.

10.  The system of claim 7, wherein said wire expands correspondingly

with at least a portion of said assembly.

11. A method of preventing air leakage within a turbine, comprising:

assembling a turbine blade and disk assembly, the assembly comprising a
turbine disk including a plurality of disk posts extending radially therefrom and a
plurality of disk slots between adjacent disk posts, the turbine disk and disk posts
being of a first material having a first coetficient of thermal expansion, and a plurality
of turbine blades, each turbine blade being of a second material having a second
coefficient of thermal expansion, the assembling step further comprising:

positioning one turbine blade in each disk slot; and

positioning one seal plate in each disk slot radially inward of each turbine

blade, each seal plate being ot a material having a cocthticient of thermal cxpansioﬁ

similar to that of either the disk posts or the turbine blades such that the seal plates

11
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thermally expand or contract an amount similar to a thermal expansion or contraction
of at least one of the plurality of disk posts or the plurality of turbine blades; and

coupling a sealing member with at least a portion of the assembly such that
the sealing member seals at least a portion of each disk slot; and

coupling a first end of the sealing member with the blades;

coupling the second end of the sealing member with the disk; and

coupling a middle portion of the sealing member between the first and

second ends with the plates and one of the plurality of blades or plurality of posts.

12. The method of claim 11, wherein when the assembly experiences a
change in ambient temperature, the sealing member expands or contracts
correspondingly with at least a portion of the assembly and maintains the seal of the

slots.

13.  The method of claim 11, further comprising:

coupling the middle portion with the plates and the posts.

14. The method of claim 11, wherein the coupling step further

comprises enveloping at lcast a portion of each slot with the sealing member.

15.  The method of claim 11, further comprising;
positioning a wire on the assembly adjacent to at least a portion of each

“plate.

16. The method of claim 15, wherein the wire is further positioned

adjacent an axially facing face of each platc.

12
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