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CERAMIC MATRIX COMPOSITE RING
SHROUD RETENTION METHODS-FINGER
SEALS WITH STEPPED SHROUD
INTERFACE

FIELD OF THE INVENTION

[0001] The present subject matter relates generally to a
retention assembly for a gas turbine engine. More particu-
larly, the present subject matter relates to a retention assem-
bly for a stationary component in a gas turbine engine, such
as a turbine shroud.

BACKGROUND OF THE INVENTION

[0002] A gas turbine engine generally includes, in serial
flow order, a compressor section, a combustion section, a
turbine section, and an exhaust section. In operation, air
enters an inlet of the compressor section where one or more
axial compressors progressively compress the air until it
reaches the combustion section. Fuel mixes with the com-
pressed air and burns within the combustion section, thereby
creating combustion gases. The combustion gases flow from
the combustion section through a hot gas path defined within
the turbine section and then exit the turbine section via the
exhaust section.

[0003] In particular configurations, the turbine section
includes, in serial flow order, a high pressure (HP) turbine
and a low pressure (LP) turbine. The HP and the L.P turbines
each include one or more turbine blades that extract kinetic
energy and/or thermal energy from the combustion gases
flowing therethrough. Each turbine blade typically includes
a turbine shroud, which forms a ring or enclosure around the
turbine blade. That is, each turbine shroud is positioned
radially outward from and circumferentially encloses each
corresponding turbine blade. In this respect, each turbine
blade and each corresponding turbine shroud form a gap
therebetween.

[0004] The components defining the hot gas path, such as
the turbine shrouds, may be constructed a ceramic matrix
composite material or another material capable of withstand-
ing prolonged exposure to the hot combustion gases. The
components positioned radially outward from the hot gas
path, such as the turbine shroud mounts, typically experi-
ence lower temperatures than the components along the hot
gas path. In this respect, these components may be con-
structed from suitable metallic materials.

[0005] Conventional retention systems typically used in
gas turbine engines to radially and/or circumferentially
couple components in gas turbine engines constructed from
disparate materials (e.g., a ceramic matrix composite turbine
shroud and a metallic turbine shroud mount) include numer-
ous components. For example, such systems may include
complex arrangements of pins and/or springs. This results in
increased assembly time and cost when constructing the gas
turbine. Accordingly, a retention assembly for radially and/
or circumferentially coupling stationary components of a gas
turbine engine having a reduced part count would be wel-
comed in the technology.

BRIEF DESCRIPTION OF THE INVENTION

[0006] Aspects and advantages of the invention will be set
forth in part in the following description, or may be obvious
from the description, or may be learned through practice of
the invention.
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[0007] In one aspect, the present disclosure is directed to
a retention assembly for a stationary gas turbine component.
The retention assembly includes a first stationary gas turbine
wall having a first surface and a second stationary gas
turbine wall having a second surface that defines at least one
slot therein. A retainer is positioned between the first surface
and the second surface. The retainer includes a flange in
contact with the first surface. A plurality of parallel fingers
extends outwardly from the flange. Each of the plurality of
parallel fingers includes a first finger portion extending away
from the first stationary gas turbine wall toward the second
stationary gas turbine wall. A second finger portion inte-
grally connected to the first finger portion extends substan-
tially parallel to the flange. The second finger portion of a
first finger of the plurality of parallel fingers is positioned in
a first slot of the at least one slot. The second finger portion
of a second finger of the plurality of parallel fingers adjacent
to the first finger is positioned on the second surface adjacent
to the first slot.

[0008] In a further aspect, the present disclosure is
directed to a gas turbine. The gas turbine includes a com-
pressor, a combustion section, and a turbine section. The
turbine section includes a first stationary wall having a first
surface and a second stationary wall having a second surface
that defines at least one slot therein. A retainer is positioned
between the first surface and the second surface. The retainer
includes a flange in contact with the first surface. A plurality
of parallel fingers extends outwardly from the flange. Each
of the plurality of parallel fingers includes a first finger
portion extending away from the first wall toward the second
wall. Each of the plurality of parallel fingers further includes
a second finger portion integrally connected to the first
finger portion and extending substantially parallel to the
flange. A first finger of the plurality of parallel fingers is
positioned in a first slot of the at least one slot, and a second
finger of the plurality of parallel fingers adjacent to the first
finger is positioned on the second surface adjacent to the first
slot.

[0009] These and other features, aspects and advantages of
the present invention will become better understood with
reference to the following description and appended claims.
The accompanying drawings, which are incorporated in and
constitute a part of this specification, illustrate embodiments
of the invention and, together with the description, serve to
explain the principles of the invention.

BRIEF DESCRIPTION OF THE DRAWINGS

[0010] A full and enabling disclosure of the present inven-
tion, including the best mode thereof, directed to one of
ordinary skill in the art, is set forth in the specification,
which makes reference to the appended figures, in which:
[0011] FIG. 1 is a schematic cross-sectional view of an
exemplary high bypass turbofan jet engine in accordance
with the embodiments disclosed herein;

[0012] FIG. 2 is an enlarged cross sectional side view of
a high pressure turbine portion of the gas turbine engine
shown in FIG. 1, illustrating the location of a retention
assembly in a high pressure (HP) turbine;

[0013] FIG. 3 is an enlarged cross-sectional side view of
the retention assembly in accordance with the embodiments
disclosed herein;

[0014] FIG. 4 is a side view of a retainer before installa-
tion in the gas turbine engine, illustrating the various geo-
metric features thereof;
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[0015] FIG. 5 is a cross-sectional view generally of the
retention assembly without a retainer present taken generally
about line 5-5 in FIG. 3, illustrating a plurality of slots in a
radially outer surface of a turbine shroud; and

[0016] FIG. 6 is a cross-section view of the retention
assembly with the retainer installed taken generally about
line 5-5 in FIG. 3, illustrating several of a plurality of fingers
each positioned in one of the plurality of slots.

DETAILED DESCRIPTION OF THE
INVENTION

[0017] Reference will now be made in detail to present
embodiments of the invention, one or more examples of
which are illustrated in the accompanying drawings. The
detailed description uses numerical and letter designations to
refer to features in the drawings. Like or similar designations
in the drawings and description have been used to refer to
like or similar parts of the invention. As used herein, the
terms “first”, “second”, and “third” may be used inter-
changeably to distinguish one component from another and
are not intended to signify location or importance of the
individual components. The terms “upstream” and “down-
stream” refer to the relative flow direction with respect to
fluid flow in a fluid pathway. For example, “upstream” refers
to the flow direction from which the fluid flows, and
“downstream” refers to the flow direction to which the fluid
flows.

[0018] Each example is provided by way of explanation of
the invention, not limitation of the invention. In fact, it will
be apparent to those skilled in the art that modifications and
variations can be made in the present invention without
departing from the scope or spirit thereof. For instance,
features illustrated or described as part of one embodiment
may be used on another embodiment to yield a still further
embodiment. Thus, it is intended that the present invention
covers such modifications and variations as come within the
scope of the appended claims and their equivalents.
Although exemplary embodiments of the present invention
will be described generally in the context of a turbine shroud
incorporated into a turbofan jet engine for purposes of
illustration, one of ordinary skill in the art will readily
appreciate that embodiments of the present invention may be
applied to any turbine incorporated into any turbomachine
and are not limited to a gas turbofan jet engine unless
specifically recited in the claims.

[0019] Referring now to the drawings, wherein identical
numerals indicate the same elements throughout the figures,
FIG. 1 is a schematic cross-sectional view of an exemplary
high bypass turbofan type gas turbine engine 10 herein
referred to as “turbofan 10” and may incorporate various
embodiments of the present invention. As shown in FIG. 1,
the turbofan 10 has a longitudinal or axial centerline axis 12
extending therethrough for reference purposes. In general,
the turbofan 10 may include a core turbine or gas turbine
engine 14 disposed downstream from a fan section 16.
[0020] The gas turbine engine 14 may generally include a
substantially tubular outer casing 18 that defines an annular
inlet 20. The outer casing 18 may be formed from multiple
casings. The outer casing 18 encases, in serial flow relation-
ship, a compressor section having a booster or low pressure
(LP) compressor 22 and a high pressure (HP) compressor
24, a combustion section 26, a turbine section having a high
pressure (HP) turbine 28 and a low pressure (LP) turbine 30,
and a jet exhaust nozzle section 32. A high pressure (HP)
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shaft or spool 34 drivingly connects the HP turbine 28 to the
HP compressor 24. A low pressure (LP) shaft or spool 36
drivingly connects the LP turbine 30 to the LP compressor
22. The LP spool 36 may also connect to a fan spool or shaft
38 of the fan section 16. In particular embodiments, as
shown in FIG. 1, the LP spool 36 may connect directly to the
fan spool 38, such as in a direct-drive configuration. In
alternative configurations, the LP spool 36 may connect to
the fan spool 38 via a reduction gear 39, such as in an
indirect-drive or geared-drive configuration.

[0021] As shown in FIG. 1, the fan section 16 includes a
plurality of fan blades 40 coupled to and extending radially
outwardly from the fan spool 38. An annular fan casing or
nacelle 42 circumferentially surrounds the fan section 16
and/or at least a portion of the gas turbine engine 14. It
should be appreciated by those of ordinary skill in the art
that the nacelle 42 may be configured to be supported
relative to the gas turbine engine 14 by a plurality of
circumferentially-spaced outlet guide vanes 44. Moreover, a
downstream section 46 of the nacelle 42 may extend over an
outer portion of the gas turbine engine 14 to define a bypass
airflow passage 48 therebetween.

[0022] FIG. 2 is an enlarged cross-sectional view of the
HP turbine 28 portion of the gas turbine engine 14 as shown
in FIG. 1, which may incorporate various embodiments
disclosed herein. As shown in FIG. 2, the HP turbine 28
includes, in serial flow relationship, a first stage 50 having
a row 52 of one or more stator vanes 54 (only one shown)
axially spaced apart from a row 56 of one or more turbine
rotor blades 58 (only one shown). The HP turbine 28 further
includes a second stage 60 having a row 62 of one or more
stator vanes 64 (only one shown) axially spaced apart from
a row 66 of one or more turbine rotor blades 68 (only one
shown).

[0023] The turbine rotor blades 58, 68 extend radially
outwardly from and are coupled to the HP spool 34 (FIG. 1).
As shown in FIG. 2, the stator vanes 54, 64 and the turbine
rotor blades 58, 68 at least partially define a hot gas path 70
for routing combustion gases from the combustion section
26 (FIG. 1) through the HP turbine 28. As shown in FIG. 1,
the rows 52, 62 of the stator vanes 54, 64 are annularly
arranged about the HP spool 34 and the rows 56, 66 of the
turbine rotor blades 58, 68 are circumferentially spaced
around the HP spool 34.

[0024] As shown in FIG. 2, various embodiments of the
HP turbine 28 include at least one turbine shroud assembly
72. For example, the HP turbine 28 may include a first
turbine shroud assembly 72(a) and a second turbine shroud
assembly 72(b). Each turbine shroud assembly 72(a), 72(b)
generally forms a ring or shroud around the corresponding
row 56, 66 of turbine rotor blades 58, 68.

[0025] Each turbine shroud assembly 72(a), 72(b) may
include a turbine shroud or shroud seal 74(a), 74(b) radially
spaced from blade tips 76, 78 of the turbine rotor blades 58,
68. A retention assembly 100 connects each turbine shroud
74(a), 74(b) to a corresponding turbine shroud mount 84(a),
84(b). In particular, and as will be discussed in greater detail
below, the retention assembly 100 circumferentially and
radially retains each turbine shroud 74(a), 74(b) relative to
each turbine shroud assembly 72(a), 72(b). The turbine
shroud mount 84(a), 84(5) may connect to a casing 82 of the
turbofan 10.

[0026] This arrangement forms clearance gaps between
the blade tips 76, 78 and sealing surfaces or hot side surfaces
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80(a), 80(b). As mentioned above, it is generally desirable to
minimize the clearance gap between the blade tips 76, 78
and the turbine shrouds 74(a), 74(b), particularly during
cruise operation of the turbofan 10, to reduce leakage from
the hot gas path 70 over the blade tips 76, 78 and through the
clearance gaps. In particular embodiments, at least one of
the turbine shrouds 74(a), 74(b) may be formed as a con-
tinuous, unitary, or seamless ring.

[0027] As illustrated in FIG. 1, air 200 enters an inlet
portion 202 of the turbofan 10 during operation thereof. A
first portion of the air 200 indicated by arrow 204 flows into
the bypass flow passage 48, and a second portion of the air
200 indicated by arrow 206 enters the inlet 20 of the LP
compressor 22. The LP compressor 22 progressively com-
presses the second portion of air 206 flowing therethrough
en route to the HP compressor 24. The HP compressor 24
further compresses the second portion of the air 206 flowing
therethrough 24, thus providing compressed air indicated by
arrow 208 to the combustion section 26 where it mixes with
fuel and burns to provide combustion gases indicated by
arrow 210.

[0028] The combustion gases 210 flow through the HP
turbine 28 where the stator vanes 54, 64 and turbine rotor
blades 58, 68 extract a first portion of kinetic and/or thermal
energy from the combustion gases 210. This energy extrac-
tion supports operation of the HP compressor 24. The
combustion gases 210 then flow through the LP turbine 30
where sequential stages of LP turbine stator vanes 212 and
LP turbine rotor blades 214 coupled to the LP shaft or spool
36 extract a second portion of thermal and/or kinetic energy
from the combustion gases 210. This energy extraction
causes the LP shaft or spool 36 to rotate, thereby supporting
operation of the LP compressor 22 and/or rotation of the fan
spool or shaft 38. The combustion gases 210 then flow
through the jet exhaust nozzle section 32 of the gas turbine
engine 14.

[0029] Along with a turbofan 10, a core turbine 14 serves
a similar purpose and sees a similar environment in land-
based gas turbines, turbojet engines in which the ratio of the
first portion of air 204 to the second portion of air 206 is less
than that of a turbofan, and unducted fan engines in which
the fan section 16 is devoid of the nacelle 42. In each of the
turbofan, turbojet, and unducted engines, a speed reduction
device (e.g., the reduction gearbox 39) may be included
between any shafts and spools. For example, the reduction
gearbox 39 may be disposed between the LP spool 36 and
the fan shaft 38 of the fan section 16.

[0030] FIGS. 3-6 illustrate the various components and
features of the retention assembly 100. More specifically,
FIG. 3 is a cross-sectional side view of one embodiment of
the retention assembly 100 as disclosed herein. FIG. 4 is a
side view of a retainer before installation in the turbofan 10.
FIG. 5 is a cross-sectional view of the retention assembly
100 without a retainer installed, illustrating a plurality of
slots in a turbine shroud. FIG. 6 is a cross-section view of the
retention assembly retention assembly with the retainer
installed, illustrating several of a plurality of fingers each
positioned in one of the plurality of slots.

[0031] As illustrated in FIGS. 3-6, the retention assembly
100 defines an axial direction identified by an arrow 90, a
radial direction identified by an arrow 92, and a circumfer-
ential direction identified by an arrow 94. In general, the
axial direction extends along the longitudinal axis 12, the
radial direction extends orthogonally outward from the
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longitudinal axis 12, and the circumferential direction
extends concentrically around the longitudinal axis 12.
[0032] The retention assembly 100 secures a second gas
turbine wall, such as a turbine shroud 74, to a first gas
turbine wall, such as a turbine shroud mount 84. The turbine
shroud mount 84 and the turbine shroud 74 may respectively
be any of the turbine shroud mounts 84(a), 84(5), etc. or the
turbine shrouds 74(a), 74(b), etc. in the turbofan 10.
Although, the first and second gas turbine walls may be any
other adjacent stationary components in the turbofan 10. The
turbine shroud mount 84 includes a radially inner surface
102, and the turbine shroud 74 includes a radially outer
surface 104. The turbine shroud mount 84 may be con-
structed from a metallic material, and the turbine shroud 74
may be constructed from a ceramic matrix composite.
[0033] As illustrated in FIGS. 3 and 5-6, the turbine
shroud 74 defines at least one slot 114 extending radially
inward from the radially outer surface 104. Preferably, the at
least one slot 114 has a rectangular cross-section. In this
respect, the at least one slot 114 includes a radial depth
identified by arrow 118, an axial length identified by arrow
120, and a circumferential length identified by arrow 130
(FIG. 5). In one embodiment, the axial length and circum-
ferential length are relatively greater than the radial depth.
Nevertheless, the at least one slot 114 may have any suitable
cross-sectional shape (e.g., circular, elliptical, pentagonal,
etc.). In this case, the radial depth corresponds to the greatest
dimension in the radial direction, the axial length corre-
sponds to the greatest dimension in the axial direction, and
the circumferential length corresponds to the greatest dimen-
sion in the circumferential direction. As will be discussed in
greater detail below, the at least one slots should be sized and
shaped to receive at least a portion of a finger 116.

[0034] Preferably, the turbine shroud 74 defines a plurality
of slots 114. As illustrated in FIGS. 5-6, for example, the
turbine shroud 74 may define a first slot 1144, a second slot
1145, and a third slot 114¢. Although, the turbine shroud 74
may define more or less slots 114 as needed or desired. Each
of'the plurality of slots 114 is circumferentially spaced apart.
In this respect, the plurality of slots 114 may be defined
around the entirety of the turbine shroud 74 or simply a
portion thereof (e.g., 180 degrees of the 360 degrees that the
turbine shroud 74 may occupy in the circumferential direc-
tion). The plurality of slots 114 may be evenly circumfer-
entially spaced apart (e.g., every 10 degrees) or unevenly
spaced apart. For example, in some embodiments, the plu-
rality of slots 114 may be divided into groups circumferen-
tially spaced apart from one another (e.g., groups of three
slots 114 spaced apart 30 degrees, wherein each of the three
slots 114 in each group is spaced apart 10 degrees). Fur-
thermore, each of the plurality of slots 114 may be axially
aligned. Although, one or more of the plurality of slots 114
may be axially offset from the rest of the plurality of slots
114. In one embodiment, for example, every other one of the
plurality of slots 114 may be axially offset from the slots 114
adjacent thereto.

[0035] Asillustrated in FIG. 3, the retention assembly 100
includes at least one retainer 106 positioned between the
turbine shroud mount 84 and the turbine shroud assembly
74. More specifically, the at least one retainer 106 may
extend circumferentially around the entire turbine shroud
74. In one embodiment, a single retainer 106 may extend
circumferentially around the entire turbine shroud 74. Alter-
nately, a plurality of retainers 106 may extend circumferen-
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tially around the entire turbine shroud 74. In this respect,
each of the retainers may be in contact with or spaced apart
from the respective adjacent retainers 106. Nevertheless, the
one or more retainers 106 may extend around only a portion
of'the turbine shroud 74 (e.g., 180 degrees of the 360 degrees
that the turbine shroud 74 occupies in the circumferential
direction). The retention assembly 100 may include as many
or as few retainers 106 as is necessary or desired.

[0036] FIG. 4 illustrates the retainer 106 before installa-
tion into the turbofan 10. The retainer 106 includes a flange
108 for mating with the radially inner surface 102. The
flange 108 may have a generally rectangular cross-section.
In this respect, the flange 108 includes a radial thickness
identified by arrow 128 and an axial length identified by
arrow 126. In one embodiment, the axial length is relatively
greater than the radial thickness. Nevertheless, the flange
108 may have any suitable cross-sectional shape (e.g.,
triangular, parabolic, etc.). In this case, the radial thickness
corresponds to the greatest dimension in the radial direction
and the axial length corresponds to the greatest dimension in
the axial direction.

[0037] The retainer 106 further includes a plurality of
generally parallel fingers 116 extending outward from the
flange 108. More specifically, each of the plurality of fingers
116 includes a first finger portion 110 extending radially
inward from and axially outward from the flange 108. In this
respect, each of the first finger portions 110 forms an obtuse
angle 124 with the flange 108. A second finger portion 112
extends axially outward from the first finger portion 110. In
one embodiment, the flange 108 is positioned radially out-
ward from, radially spaced apart from, and substantially
parallel along the axial direction to the second finger por-
tions 112. As such, the first finger portion 110 extends
angularly between the flange 108 and the second finger
portions 112.

[0038] Like the flange 108, the plurality of fingers 116
may have a generally rectangular cross-section. In this
respect, the first finger portion 110 includes a length iden-
tified by arrow 134, and the second finger portion 110
includes a radial thickness identified by arrow 122 and an
axial length identified by arrow 132. In one embodiment, the
axial length of the second finger portions 112 is relatively
greater than the radial thickness thereof. Nevertheless, the
plurality of fingers 116 may have any suitable cross-sec-
tional shape (e.g., triangular, parabolic, etc.). In this case, the
radial thickness corresponds to the greatest dimension in the
radial direction and the axial length corresponds to the
greatest dimension in the axial direction. At least one of the
second finger portions 112 of the plurality of fingers 116 may
have a different axial length than at least one other of the
second finger portions 112 of the plurality of fingers 116.
Preferably, however, each of the plurality of fingers 116
preferably has the same first finger portion length, the
second finger portion radial thickness, and second finger
portion axial length. Furthermore, each of the plurality of
fingers 116 and the flange 108 has the same constant
cross-section shape and radial thickness 122, 128.

[0039] In the embodiment illustrated in FIG. 4, the obtuse
angle 124 is substantially the same for each of the plurality
of fingers 116 before the retainer 106 is installed in the
turbofan 10. Nevertheless, at least one of the plurality of
fingers 116 may have a different obtuse angle 124 than at
least one other of the plurality of fingers 116.
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[0040] In the embodiment illustrated in FIGS. 3-6, the
plurality of fingers 116 includes five fingers 116. That is,
FIG. 6 illustrates five second finger portions 112a, 1125,
112¢, 112d, 122e corresponding to five fingers 116 (FIG. 3
only shows the fingers 116a, 1165). Nevertheless, as long as
the plurality of fingers 116 includes at least two fingers 116,
the plurality of fingers 116 may include as many fingers 116
as is desired or necessary.

[0041] The retainer 106 is preferably integrally formed
(e.g., via stamping/bending, casting, etc.). That is, the flange
108 and each of the plurality of fingers 116 are integrally
connected. Although, the flange 108 and/or each of the
plurality of fingers 116 may be separated formed (e.g.,
stamped, casted, etc.) and permanently joined together (e.g.,
via welding, etc.).

[0042] The retainer 106 is preferably constructed from a
suitable nickel or cobalt alloys. Suitable nickel and cobalt
alloys include Rene 41® Alloy produced by General Electric
Co. of Schenectady, N.Y., USA; WASPALOY® produced
by United Technologies Corporation of Hartford, Conn.,
USA; HASTELLOY® X produced by Haynes International
of Kokomo, Indiana, USA; INCONEL® alloy 718 produced
by Special Metal Corporation of New Hartford, N.Y., USA;
and HAYNES® alloy 188 produced by Haynes International
of Kokomo, Indiana, USA.

[0043] When installed in the turbofan 10, the retainer 106
is positioned between the turbine shroud mount 84 and the
turbine shroud 74. In this respect, the flange 108 contacts the
radially inner surface 102 of the turbine shroud mount 84,
and at least some the plurality of fingers 116 contacts the
radially outer surface 104 of the turbine shroud 74. More
specifically as illustrated in FIG. 3, at least one of the second
finger portions 112a is positioned within the at least one slot
120, and at least one of the second finger portions 1125 is
positioned on the radially outer surface 104 adjacent to the
at least one slot 114. In this respect, the second finger portion
1124 is positioned radially inward from the second finger
portion 1125. As such, the at least one slot 114 substantially
prevents radial movement between the turbine shroud mount
84 and the turbine shroud 74.

[0044] The at least one slot 114 should be sized and shaped
to accommodate the second finger portion 112a. Specifi-
cally, the axial length of the at least one slot 114 should be
greater than the axial length of the second finger portion
1124 to permit the second finger portion 1124 to fit with the
at least one slot 114. The cross-sectional shapes of the at
least one slot 114 and the second finger portion 1124 should
be generally the same. In some embodiments, the radial
depth of the at least one slot 114 may be greater than the
radial thickness of the second finger portion 1124. As such,
the second finger portion 1124 located in the at least one slot
114 may be positioned radially inward from the radially
outer surface 104.

[0045] Preferably, each of the second finger portions 112
alternate between being positioned in the slots 114 and on
the radially outer surface 104. For example, and as illus-
trated in FIG. 6, the second finger portion 112a is positioned
in the slot 114a, the second finger portion 1125 is positioned
on the radially outer surface 104 adjacent to the slot 114a,
the second finger portion 112¢ is positioned in the slot 1145,
the second finger portion 1124 is positioned on the radially
outer surface 104 adjacent to the slot 1145, and the second
finger portion 112e is positioned in the slot 114¢. Although,
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the second finger portions 112 may be positioned in the at
least one slot 114 and on the radially outer surface 104 in any
pattern.
[0046] The obtuse angle 124 and the length of the first
finger portion 1104 should be sized and configured to cause
the retainer 106 to exert radially outward force on the turbine
shroud mount 84 and radially inward force on the turbine
shroud 74. More specifically, the flange 108 should exert
radially outward force on the radially inner wall 102, the
second finger portions 112 should exert radially inner force
on the radially outer wall 104 and the at least one slot 114.
In order to create these opposing radial forces, the flange 108
may flex radially inward and/or plurality of fingers 116 may
flex radially outward upon installation of the retainer 106 in
the turbine shroud. Each of the plurality of fingers 116
having the second finger portion 112 positioned on the
radially inner surface 104 may flex radially outward more
than each of the plurality of fingers 116 positioned in the at
least one slot 114. In this respect, the retainer 106 substan-
tially prevents radial movement between the turbine shroud
mount 84 and the turbine shroud 74. That is, the opposing
forces exerted by the retainer 106 substantially prevent
radial movement between the turbine shroud mount 84 and
the turbine shroud 74.
[0047] The retainer 106 also radially centers the turbine
shroud 74 circumferentially within the turbine shroud mount
84. That is, the opposing radially forces align the turbine
shroud 74 in the center of an opening defined by the turbine
shroud mount 84. In this respect, the retainer 106 will
re-align the turbine shroud 74 within the turbine shroud
mount 84 if the turbine shroud 84 moves out of center due
to, e.g., turbulence or other disturbances that jar the turbofan
10 during operation.
[0048] As discussed in greater detail above, the retention
assembly 100 at least radially and circumferentially posi-
tions and retains a stationary gas turbine wall, such as the
turbine shroud 74, relative to an adjacent stationary gas
turbine wall, such as the turbine shroud mount 84. Further-
more, the retention assembly 100 may, in at least some
embodiments, use only the retainer 106, which may be
integrally formed, to do so. In this respect, the retention
system 100 provides a reduced part count compared to
conventional gas turbine retention systems. As such, the
retention assembly 100 reduces assembly time and cost.
[0049] This written description uses examples to disclose
the invention, including the best mode, and also to enable
any person skilled in the art to practice the invention,
including making and using any devices or systems and
performing any incorporated methods. The patentable scope
of the invention is defined by the claims, and may include
other examples that occur to those skilled in the art. Such
other examples are intended to be within the scope of the
claims if they include structural elements that do not differ
from the literal language of the claims, or if they include
equivalent structural elements with insubstantial differences
from the literal languages of the claims.
What is claimed is:
1. A retention assembly for a stationary gas turbine
component, comprising:
a first stationary gas turbine wall comprising a first
surface;
a second stationary gas turbine wall comprising a second
surface and defining at least one slot in the second
surface; and
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a retainer positioned between the first surface and the

second surface, the retainer comprising:

a flange in contact with the first surface; and

a plurality of parallel fingers extending outwardly from
the flange, each of the plurality of parallel fingers
comprising:

a first finger portion extending away from the first
stationary gas turbine wall toward the second
stationary gas turbine wall; and

a second finger portion integrally connected to the
first finger portion and extending substantially
parallel to the flange;

wherein the second finger portion of a first finger of the
plurality of parallel fingers is positioned in a first slot
of the at least one slot and the second finger portion
of a second finger of the plurality of parallel fingers
adjacent to the first finger is positioned on the second
surface adjacent to the first slot.

2. The retention assembly of claim 1, wherein the first
stationary gas turbine wall is a turbine shroud mount and the
second stationary gas turbine wall is a turbine shroud.

3. The retention assembly of claim 1, wherein the at least
one slot comprises a plurality of circumferentially spaced
apart slots.

4. The retention assembly of claim 1, wherein a radial
depth of the at least one slot is relatively greater than a radial
thickness of the plurality of parallel fingers.

5. The retention assembly of claim 1, wherein the plurality
of parallel fingers extends radially inward from the flange at
an obtuse angle.

6. The retention assembly of claim 5, wherein the obtuse
angle comprises a pressure-exerting obtuse angle that causes
the flange to exert radially outward pressure on the first
stationary gas turbine wall and the plurality of parallel
fingers to exert radially inward pressure on the second
stationary gas turbine wall.

7. The retention assembly of claim 2, wherein the flange
is positioned radially outward from and radially spaced apart
from the turbine shroud.

8. The retention assembly of claim 1, wherein the second
finger portion of the first finger is positioned radially inward
from the second finger portion of the second finger.

9. The retention assembly of claim 8, wherein the second
finger portion of the first finger is positioned radially inward
from the second surface.

10. The retention assembly of claim 1, wherein the flange
is axially and radially spaced apart from the second finger
portion of each of the plurality of parallel fingers.

11. A gas turbine, comprising:

a compressor;

a combustion section;

a turbine section comprising:

a first stationary wall comprising a first surface;

a second stationary wall comprising a second surface
and defining at least one slot in the second surface;
and

a retainer positioned between the first surface and the

second surface, the retainer comprising:

a flange in contact with the first surface; and

a plurality of parallel fingers extending outwardly from
the flange, each of the plurality of parallel fingers
comprising:

a first finger portion extending away from the first
wall toward the second wall; and
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a second finger portion integrally connected to the
first finger portion and extending substantially
parallel to the flange;

wherein a first finger of the plurality of parallel fingers
is positioned in a first slot of the at least one slot, and

a second finger of the plurality of parallel fingers

adjacent to the first finger is positioned on the second

surface adjacent to the first slot.

12. The gas turbine of claim 11, wherein the first station-
ary wall is a turbine shroud mount and the second stationary
wall is a turbine shroud.

13. The gas turbine of claim 11, wherein the at least one
slot comprises a plurality of circumferentially spaced apart
slots.

14. The gas turbine of claim 11, wherein a radial depth of
the at least one slot is relatively greater than a radial
thickness of the plurality of parallel fingers.

15. The gas turbine of claim 11, wherein the plurality of
parallel fingers extends radially inward from the flange at an
obtuse angle.
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16. The gas turbine of claim 15, wherein the obtuse angle
comprises a pressure-exerting obtuse angle that causes the
flange to exert radially outward pressure on the first station-
ary gas turbine wall and the plurality of parallel fingers to
exert radially inward pressure on the second stationary gas
turbine wall.

17. The gas turbine of claim 12, wherein the flange is
positioned radially outward from and radially spaced apart
from the turbine shroud.

18. The gas turbine of claim 11, wherein the second finger
portion of the first finger is positioned radially inward from
the second finger portion of the second finger.

19. The gas turbine of claim 18, wherein the second finger
portion of the first finger is positioned radially inward of the
second surface.

20. The gas turbine of claim 11, wherein the flange is
axially and radially spaced apart from the second finger
portion of each of the plurality of parallel fingers.
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