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ABSTRACT

A turbine shroud assembly adapted for use with a gas tur-
bine engine includes a carrier, a seal segment, and a mount
assembly. The carrier is configured to be coupled to a tur-
bine case. The seal segment is shaped to define a gas path
boundary of the shroud assembly. The mounting assembly is
configured to couple the seal segment to the carrier.
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TURBINE SHROUD ASSEMBLY WITH
PINNED SHROUD ATTACHMENT

CROSS REFERENCE TO RELATED
APPLICATIONS

[0001] This application is a continuation of, and claims
priority to and the benefit of, U.S. Pat. Application No. 17/
960,529, filed 5 Oct. 2022, which is a continuation of U.S.
Pat. Application No. 17/351,471, filed 18 Jun. 2021, the dis-
closures of which are now expressly incorporated herein by
reference.

FIELD OF THE DISCLOSURE

[0002] The present disclosure relates generally to gas tur-
bine engines, and more specifically to turbine shroud assem-
blies adapted for use in gas turbine engines.

BACKGROUND

[0003] Gas turbine engines are used to power aircraft,
watercraft, power generators, and the like. Gas turbine
engines typically include a compressor, a combustor, and a
turbine. The compressor compresses air drawn into the
engine and delivers high pressure air to the combustor. In
the combustor, fuel is mixed with the high pressure air and
is ignited. Products of the combustion reaction in the com-
bustor are directed into the turbine where work is extracted
to drive the compressor and an output shaft. Left-over pro-
ducts of the combustion are exhausted out of the turbine.
[0004] Compressors and turbines typically include alter-
nating stages of static vane assemblies and rotating wheel
assemblies. The rotating wheel assemblies include disks
carrying blades around their outer edges. When the rotating
wheel assemblies turn, tips of the blades move along blade
tracks included in static shrouds that are arranged around the
rotating wheel assemblies. Such static shrouds may be
coupled to an engine case that surrounds the compressor,
the combustor, and the turbine.

[0005] Some shrouds positioned in the turbine may be
exposed to high temperatures from products of the combus-
tion reaction in the combustor. Such shrouds sometimes
include components made from materials that have different
coefficients of thermal expansion. Due to the differing coef-
ficients of thermal expansion, the components of some tur-
bine shrouds expand at different rates when exposed to high
temperatures. In some examples, coupling these compo-
nents with traditional fasteners may not allow for the differ-
ing levels of expansion and contraction during operation of
the gas turbine engine.

SUMMARY

[0006] The present disclosure may comprise one or more
of the following features and combinations thereof.

[0007] According to an aspect of the disclosure, a turbine
shroud assembly adapted for use with a gas turbine engine
includes a carrier, a seal segment, a forward pin, and an aft
pin.

[0008] The carrier includes an outer wall, a forward sup-
port wall, an aft support wall, a first intermediate support
wall, and a second intermediate support wall. The outer
wall extends circumferentially partway around an axis.
The aft support wall is spaced axially from the forward sup-
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port wall. The first intermediate support wall is located axi-
ally between the forward support wall and the aft support
wall. The second intermediate support wall is located axially
between the first intermediate support wall and the aft sup-
port wall to define a gap between the first intermediate sup-
port wall and the aft intermediate support wall. The forward
support wall, the aft support wall, the first intermediate sup-
port wall, and the second intermediate support wall extend
radially inward from the outer wall.

[0009] The seal segment may be made of ceramic matrix
composite materials. The seal segment includes a seal body,
a forward mount flange, and an aft mount flange. The seal
body extends circumferentially partway around the axis.
The forward mount flange extends radially from the seal
body into a forward space between the forward support
wall and the first intermediate support wall. The aft mount
flange extends from the seal body into an aft space between
the aft support wall and the second intermediate support
wall. The forward mount flange is formed to define a first
pin hole that extends axially through the forward mount
flange. The aft mount flange is formed to define an aft pin
hole that extends axially through the aft mount flange.
[0010] The forward pin extends axially into the forward
support wall, through the forward pin hole of the forward
mount flange of the seal segment, and at least partway into
the first intermediate support wall to support the forward
mount flange with the carrier. The forward pin may be
sized to pass through the first pin hole. The aft pin is circum-
ferentially aligned with and aft of the forward pin. The aft
pin extends axially into the second intermediate support
wall, through the aft pin hole of the aft mount flange of the
seal segment, and into the aft support wall to support the aft
mount flange with the carrier. The aft pin may be sized to
pass through the second pin hole.

[0011] Insome embodiments, the turbine shroud assembly
includes a plug that extends into the carrier to block axial
movement of the forward pin and the aft pin. In some embo-
diments, the plug extends axially into the forward support
wall. In some embodiments, the aft support wall is formed to
define an installation aperture and the forward pin is sized to
extend entirely through the installation aperture.

[0012] In some embodiments, a forward end of the aft pin
contacts an aft end of the forward pin. In some embodi-
ments, the aft pin is joined with the forward pin via a con-
nector that is configured to break to separate the aft pin from
the forward pin.

[0013] In some embodiments, the forward support wall is
formed to define a forward channel that extends circumfer-
entially and opens radially inward. The turbine shroud
assembly further includes a first seal located in the forward
channel and engaged with the forward support wall and the
seal body of the seal segment.

[0014] In some embodiments, the first seal includes a first
seal element, a second seal element, and a third seal element
located axially between the first seal element and the second
seal element. In some embodiments, the aft support wall is
formed to define an aft channel that extends circumferen-
tially and opens radially inward. The turbine shroud assem-
bly may further include a second seal located in the aft chan-
nel and engaged with the aft support wall and the seal body
of the seal segment. The second seal may include a fourth
seal element and a fifth seal element located axially aft of
the fourth seal element.
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[0015] According to another aspect of the disclosure, a
turbine shroud assembly adapted for use with a gas turbine
engine includes a carrier, a seal segment, a first pin, and a
second pin. The carrier is shaped to include an outer wall, a
first support wall, a second support wall spaced axially from
the first support wall relative to an axis, and a third support
wall located between the first support wall and the second
support wall. The first support wall, the second support wall,
and the third support wall extend radially inward from the
outer wall. The second support wall is formed to define an
installation aperture that extends axially through the second
support wall.

[0016] The seal segment includes a seal body, a first
mount flange, and a second mount flange. The seal body
defines a gas path of the turbine shroud assembly. The first
mount flange extends from the seal body into a space
between the first support wall and the third support wall of
the carrier. The second mount flange extends from the seal
body into a second space between the second support wall
and the third support wall of the carrier. The second mount
flange is spaced apart axially from the first mount flange to
locate the third support wall axially between the first mount
flange and the second mount flange.

[0017] The first pin extends axially through the first mount
flange of the seal segment into both the first support wall and
the third support wall of the carrier to couple the first mount
flange with the carrier. The first pin may be sized such that
the entire first pin is configured to move through the instal-
lation aperture in the second support wall. The second pin
extends axially through the second mount flange of the seal
segment into both the second support wall and the third sup-
port wall of the carrier to couple the second mount flange
with the carrier. The second pin may be sized such that the
entire first pin is configured to move through the installation
aperture in the second support wall.

[0018] In some embodiments, the third support wall is
formed to include a first plate that extends radially inward
from the outer wall and a second plate that extends radially
inward from the outer wall. The second plate is spaced apart
axially from the first plate to define an axially extending gap
therebetween.

[0019] In some embodiments, the first pin extends into the
first plate and terminates axially before the second plate.
The second pin extends into the second plate and terminates
axially before the first plate.

[0020] In some embodiments, the second pin is circumfer-
entially aligned with the first pin. In some embodiments, the
second pin contacts the first pin. In some embodiments, the
second pin is joined with the first pin via a connector that is
configured to break to separate the second pin from the first
pin.

[0021] In some embodiments, the first support wall is
formed to define a channel that extends circumferentially
and opens radially inward. The turbine shroud assembly
may include a seal located in the channel and engaged
with the first support wall and the seal body of the seal
segment.

[0022] Insome embodiments, the turbine shroud assembly
includes a plug. The plug may extend into the first support
wall to block axial movement of the first pin and the second
pin.

[0023] According to another aspect of the disclosure, a
method may include a number of steps. The method may
include providing a carrier, a seal segment, a first pin, and
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a second pin, the carrier including an outer wall, a first sup-
port wall that extends radially inward from the outer wall
relative to an axis, a second support wall spaced axially
from the first support wall that extends radially inwardly
from the outer wall, and a third support wall located axially
between the first support wall and the second support wall
that extends radially inwardly from the outer wall, and the
seal segment including a seal body that defines a gas path, a
first mount flange that extends radially outward from the
seal body, and a second mount flange that extends radially
outward from the seal body, moving the seal segment rela-
tive to the carrier so that the first mount flange is between the
first support wall and the third support wall of the carrier and
the second mount flange is between the second support wall
and the third support wall of the carrier, inserting the first
pin axially through the first support wall into a first position
in which the first pin extends into the second support wall,
through the second mount flange, and into the third support
wall, and inserting the second pin axially into the first sup-
port wall into a second position in which the second pin
extends into the first support wall, through the second
mount flange, and into the third support wall.

[0024] In some embodiments, the the third support wall
includes a first plate and a second plate spaced apart from
the first plate to form a gap therebetween. The step of insert-
ing the first pin includes inserting the first pin into the sec-
ond plate. The step of inserting the second pin includes
inserting the second pin into the first plate.

[0025] In some embodiments, the step of inserting the sec-
ond pin further includes contacting the first pin with the
second pin. In some embodiments, the first pin and the sec-
ond pin are joined via a connector and the method further
includes separating the first pin from the second pin at the
connector.

[0026] These and other features of the present disclosure
will become more apparent from the following description
of the illustrative embodiments.

BRIEF DESCRIPTION OF THE DRAWINGS

[0027] FIG. 1 is a cutaway view of a gas turbine engine
that includes a fan, a compressor, a combustor, and a tur-
bine, the turbine including rotating wheel assemblies config-
ured to rotate about an axis of the engine and static turbine
vane rings configured to direct air into downstream rotating
wheel assemblies;

[0028] FIG. 2 is a section view of a portion of the gas
turbine engine of FIG. 1 showing the turbine further
includes a turbine shroud assembly positioned radially out-
ward from blades of one of the rotating wheel assemblies,
the turbine shroud assembly including a carrier, a seal seg-
ment, and a mount assembly having split-pin fasteners that
couple the seal segment to the carrier;

[0029] FIG. 3 is a perspective view of the turbine shroud
assembly of FIG. 2 showing the carrier is segmented and
extends only partway about an axis of the gas turbine
engine;

[0030] FIG. 4 is an exploded view of the turbine shroud
assembly of FIG. 3 showing, from top to bottom, the carrier,
the mounting assembly including a first split-pin fastener, a
second split-pin fastener spaced apart circumferentially
from the first split-pin fastener, and first and second retainer
plugs configured to block removal of the corresponding
split-pin fastener, and the seal segment;
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[0031] FIG. S is a detail cross-section view of the turbine
shroud assembly of FIG. 2 showing each split-pin fastener is
made up of a forward pin that extends axially through a
forward mount flange of the seal segment into the carrier
and an aft pin circumferentially aligned with and aft of the
forward pin that extends axially through an aft mount flange
of the seal segment into the carrier;

[0032] FIG. 6 is an exploded view of FIG. 5 showing the
first retainer plug removed so that the forward and aft pins
are moved axially aft out of from between the carrier and the
seal segment;

[0033] FIG. 7 is a detail cross-sectional view of another
turbine shroud assembly like the turbine shroud assembly
in FIGS. 1-7 showing that a length of the forward pin is
shorter than the aft pin;

[0034] FIG. 8 is an exploded view of FIG. 7 showing the
first retainer plug removed so that the aft pin is moved axi-
ally aft out of the carrier and the forward pin is moved
between the forward and aft mount flanges of the seal
segment;

[0035] FIG. 9 is an exploded view of FIG. 8 showing the
forward pin has a shorter axial length than an axial space
between forward and aft mount flanges of the seal segment
so that the seal segment may be spaced apart from the carrier
to disassemble the turbine shroud assembly;

[0036] FIG. 10 is a detail cross-sectional view of another
turbine shroud assembly like the turbine shroud assembly in
FIGS. 1-7 showing that the forward pin of the split-pin fas-
tener includes a removal feature formed by threads to be
engaged by a mating threaded component to aid in the dis-
assembly of the turbine shroud segment;

[0037] FIG. 11 is a detail cross-sectional view of another
turbine shroud assembly like the turbine shroud assembly in
FIGS. 1-7 showing that the removal feature includes a hook;
[0038] FIG. 12 is a detail cross-sectional view of another
turbine shroud assembly like the turbine shroud assembly in
FIGS. 1-7 showing that the removal feature includes a hook
flange;

[0039] FIG. 13 is a perspective view of another turbine
shroud assembly adapted for use in the gas turbine engine
of FIG. 1;

[0040] FIG. 14 is an exploded view of the turbine shroud
assembly of FIG. 13 showing, from top to bottom, the car-
rier, the mounting assembly including first and second split-
pin fasteners that have forward and aft pins connected by a
connector, and first and second retainer plugs configured to
block removal of the corresponding split-pin fastener, and
the seal segment;

[0041] FIG. 15 a detail cross-sectional view of the turbine
assembly of FIG. 11 taken along line 15-15 showing the
split-pin fastener includes the forward pin, the aft pin, and
the connector that extends between and interconnects the
forward and aft pins and is configured to separate during
use of the gas turbine engine;

[0042] FIG. 16 is a view similar to FIG. 15 showing the
connector of the split-pin fastener separated such that the
forward and aft pins are independent from each other;
[0043] FIG. 17 is an exploded view of FIG. 13 showing
the aft pin of the split-pin fastener is now independent of the
forward pin such that the aft pin is moved axially aft out of
the carrier;

[0044] FIG. 18 is a detail cross-sectional view of another
turbine shroud assembly like the turbine shroud assembly in
FIGS. 13-17 showing the forward and aft pins include inter-
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locking hooks and the connector is located between the
interlocking hooks and configured to burn away during use
of the gas turbine engine;

[0045] FIG. 19 is view similar to FIG. 16 showing the
connector of the split-pin fastener burned away such that
the forward and aft pins are independent from each other;
and

[0046] FIG. 20 is a detail cross-sectional view of another
turbine shroud assembly adapted for use in the gas turbine
engine of FIG. 1 showing the mounting assembly includes
forward and aft pins that are inserted through opposite sides
of the carrier.

DETAILED DESCRIPTION OF THE DRAWINGS

[0047] For the purposes of promoting an understanding of
the principles of the disclosure, reference will now be made
to a number of illustrative embodiments illustrated in the
drawings and specific language will be used to describe
the same.

[0048] A turbine shroud segment 22 adapted for use with a
gas turbine engine 10 is shown in FIGS. 2-6. The turbine
shroud segment 22 includes a carrier 24, a seal segment
26, and a mount assembly 28 configured to couple the seal
segment 26 to the carrier 24. The carrier 24 is configured to
be coupled to a turbine case 19 of the gas turbine engine 10.
The seal segment 26 defines a gas path 21 boundary of the
gas turbine engine 10. The mount assembly 28 includes a
first split-pin fastener 30 and a second split-pin fastener 32
that cooperate to couple the seal segment 26 with the carrier
24 to support the seal segment 26 radially relative to an axis
11 of the gas turbine engine 10.

[0049] Each of the first split-pin fastener 30 and the sec-
ond split-pin fastener 32 is made up of a forward pin 42, 46
and an aft pin 44, 48 as shown in FIGS. 4-6. The forward
and aft pins 42, 44, 46, 48 each extend axially through the
seal segment 26 into the carrier 24. The aft pin 44, 48 is
circumferentially aligned with and aft of the forward pin
42, 46.

[0050] In the illustrative embodiment, the forward pin 42,
46 is in direct confronting relation with the aft pin 44, 48,
while remaining separate from the aft pin 44, 48. By instal-
ling two pins 42, 44, 46, 48 instead of one single axial pin,
the pins 42, 44, 46, 48 allow for independent loading during
use in the gas turbine engine 10. The independent loading of
the pins 42, 44, 46, 48 accommodates manufacturing toler-
ances and increases the number of loading points for the seal
segment 26. The increased number of loading points
decreases localized stresses in the assembly 22.

[0051] Additionally, the split-pin fasteners 30, 32 allow
each pin 42, 44, 46, 48 to find their own center. In this
way, leakage between seals 27, 29 on the forward and aft
sides of the seal segment 26 normally caused by misalign-
ment of the holes in the carrier 24 and the seal segment 26 is
reduced.

[0052] In the illustrative embodiment, the mount assembly
28 further includes retainer plugs 34, 36 and retainer pins
38, 40 as shown in FIGS. 4-6. The retainer plugs 34, 36
are configured to block removal of the corresponding split-
pin fastener 30, 32. The retainer plugs 34, 36 extend into the
carrier 24 and engage the aft pin 44, 48 to block removal of
the split-pin fastener 30, 32. The retainer pin 38, 40 extend
radially inward into the corresponding retainer plug 34, 36
to block axial movement of the retainer plug 34, 36.
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[0053] Each of the retainer plugs 34, 36 is shaped to
include a head 50 and a shaft 51 as shown in FIGS. § and
6 The head 50 engages the carrier 24 to locate the retainer
plug 34, 36 relative to the split-pin fastener 30, 32. The shaft
51 extends axially from the head 50. The shaft 51 engages
the split-pin fastener 30, 32 to block removal of the split-pin
fastener 30, 32.

[0054] Each of the retainer pins 38, 40 is shaped to include
a head 52 and a shaft 53 as shown in FIGS. §-6. The head 52
engages the carrier 24 to locate the retainer pin 38, 40 rela-
tive to the retainer plug 34, 36. The shaft 53 extends axially
from the head 52. The shaft 53 extends radially into a blind
hole 55 the shaft 51 of the retainer plug 34, 36 to block axial
movement of the retainer plug 34, 36.

[0055] Turning again to the gas turbine engine 10, the
illustrative aerospace gas turbine engine 10 includes a fan
12, a compressor 14, a combustor 16, and a turbine 18 as
shown in FIG. 1. The fan 12 is driven by the turbine 18 and
provides thrust for propelling an air vehicle. The compressor
14 compresses and delivers air to the combustor 16. The
combustor 16 mixes fuel with the compressed air received
from the compressor 14 and ignites the fuel. The hot, high-
pressure products of the combustion reaction in the combus-
tor 16 are directed into the turbine 18 to cause the turbine 18
to rotate about a central axis 11 and drive the compressor 14
and the fan 12.

[0056] The turbine 18 includes at least one turbine wheel
assembly 13 and a turbine shroud assembly 20 positioned to
surround the turbine wheel assembly 13 as shown in FIGS. 1
and 2. The turbine shroud assembly 20 is coupled to a case
19 of the gas turbine engine 10. The turbine wheel assembly
13 includes a plurality of blades 15 coupled to a rotor disk
for rotation therewith. The hot, high pressure combustion
products from the combustor 16 are directed toward the
blades 15 of the turbine wheel assemblies 13 along the gas
path 21. The blades 15 are in turn pushed by the combustion
products to cause the turbine wheel assembly 13 to rotate;
thereby, driving the rotating components of the compressor
14 and/or the fan 12.

[0057] The turbine shroud assembly 20 extends around the
turbine wheel assembly 13 to block combustion products
from passing over the blades 15 without pushing the blades
15 to rotate as suggested in FIG. 2. In the illustrative embo-
diment, the turbine shroud assembly 20 is made up of a
number of shroud segments 22, one of which is shown in
FIGS. 3-6, that extend only partway around the central
axis 11 and cooperate to surround the turbine wheel assem-
bly 13. The shroud segments 22 are sealed against one
another, such as by strip seal members, to provide a contin-
uous turbine shroud assembly 20.

[0058] In other embodiments, the turbine shroud assembly
20 is annular and non-segmented to extend fully around the
central axis 11 and surround the turbine wheel assembly 13.
In yet other embodiments, certain components of the turbine
shroud assembly 20 are segmented while other components
are annular and non-segmented.

[0059] Each shroud segment 22 includes the carrier 24, the
seal segment 26, and the mount assembly 28 as shown in
FIGS. 2-6. In the illustrative embodiment, the seal segment
26 comprises ceramic matrix composite materials, while the
carrier 24 comprises metallic materials. In other embodi-
ments, the carrier 24, the seal segment 26, and the mount
assembly 28 may each comprise any suitable materials
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including ceramics, ceramic matrix composites, metals,
alloys, super alloys, etc.

[0060] The carrier 24 included in each shroud segment 22
is coupled to the case 19 of the engine 10 as shown in FIG.
2. In the illustrative embodiment, the carrier 24 is segmen-
ted, while in other embodiments, the carrier 24 may be a full
hoop and extend about the axis 11.

[0061] Each carrier segment 24 illustratively includes an
outer wall 54, a forward support wall 56, an aft support wall
58, and a central support wall 60 as shown in FIGS. § and 6.
The outer wall 54 extends circumferentially at least partway
about the axis 11. The forward, aft, and central support walls
56, 58, 60 cach extends radially inward from the outer wall
54. The aft support wall 58 is spaced axially from the for-
ward support wall 56. The central support wall 60 is located
axially between the forward support wall 56 and the aft sup-
port wall 58 to form cavities 62A, 62B.

[0062] The forward support wall 56 is shaped to include
axially-extending blind support holes 64 as shown in FIGS.
5 and 6. The first axially-extending blind support hole 64
receives a portion of the first split-pin fastener 30. The sec-
ond axially-extending blind support hole (not shown) is
spaced apart circumferentially from the first axially-extend-
ing blind support hole 64 and receives a portion of the sec-
ond split-pin fastener 32.

[0063] Similarly, the aft support wall 58 is shaped to
include axially-extending installation apertures 66 as
shown in FIGS. 5 and 6. The first axially-extending installa-
tion aperture 66 receives another portion of the first split-pin
fastener 30. The second axially-extending installation aper-
ture (not shown) is spaced apart circumferentially from the
first axially-extending installation aperture 66 and receives
another portion of the second split-pin fastener 32.

[0064] The central support wall 60 is shaped to include
support holes 68A, 68B as shown in FIGS. § and 6. The
first support holes 68A, 68B receive the first split-pin fas-
tener 30. The second support holes (not shown) are spaced
apart circumferneitally from the first support holes 68A,
68B and receive the second split-pin fastener 32.

[0065] In the illustrative embodiment, the central support
wall 60 is formed by a forward support plate 60A and an aft
support plate 60B as shown in FIGS. 5 and 6. The forward
and aft support plates 60A, 60B each extends radially
inward from the outer wall 54. The aft support plate 60B is
spaced apart axially from the forward support plate 60B to
define a gap 61 axially therebetween.

[0066] The first central support wall 60A includes forward
support holes 68A, while the second central support wall
60B includes aft support holes 68B as shown in FIGS. 5
and 6. The support holes 68A, 68B are aligned with the cor-
responding axially-extending blind support holes 64 and
axially-extending installation apertures 66 to receive the
split-pin fasteners 30, 32.

[0067] In some embodiments, any of the holes 64, 66,
68A, 68B may be oval shaped. In other embodiments, any
of the holes 64, 66, 68A, 68B may be racetrack shaped. In
the illustrative embodiment, the holes 64, 66, 68A, 68B are
circular in shape.

[0068] The seal segment 26 is shaped to include a runner
70, a forward mount flange 72, and an aft mount flange 74 as
shown in FIGS. 4-6. The runner 70 extends circumferen-
tially partway around the axis 11 to define the gas path
boundary 21 of the shroud assembly 22. The forward and
aft mount flanges 72, 74 each extends radially outward
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from the runner 70. The aft mount flange 74 is spaced apart
axially from the forward mount flange 72 to define an
inverted 7 shape of the seal segment 26.

[0069] The forward mount flange 72 is arranged between
the forward support wall 56 and the central support wall 60
of the carrier 24 in the forward cavity 62A. The aft mount
flange 74 is arranged between the aft support wall 58 and the
central support wall 60 of the carrier 24 in the aft cavity
62B.

[0070] The forward pin 42, 46 extends axially through the
forward mount flange 72 of the seal segment 26 into the
forward support wall 56 and the central support wall 60 of
the carrier 24. One end 80 of the forward pin 42, 46 extends
into the axially-extending blind support hole 64 of the for-
ward support wall 56 while the other end 81 of the forward
pin 42, 46 extends into the forward support hole 68A of the
forward support plate 60A.

[0071] The aft pin 44, 48 extends axially through the aft
mount flange 74 of the seal segment 26 into the aft support
wall 58 and the central support wall 60 of the carrier 24. One
end 82 of the aft pin 44, 48 extends into the aft support hole
68B of the aft support plate 60B, while the other end 83 of
the aft pin 44, 48 extends in the axially-extending installa-
tion aperture 66 of the aft support wall 58.

[0072] The second end 81 of the forward pin 42, 46 is in
direct confronting relation with the first end 82 of the aft pin
44, 48, while remaining separate from the aft pin 44, 48 so
as to allow for independent loading during use in the gas
turbine engine. In the illustrative embodiment, the second
end 81 of the forward pin 42, 46 and the first end 82 of the
aft pin 44, 48 meet in the gap 61 between the forward and aft
support plates 60A, 60B.

[0073] In the illustrative embodiment, the surface that
forms the second end 81 of the forward pin 42, 46 may be
adhered to the first end 82 of the aft pin 44, 48 for installa-
tion purposes. The second end 81 of the forward pin 42, 46
may be adhered to the first end 82 of the aft pin 44, 48 with a
glue. During use of the gas turbine engine 10, the glue may
burn away, allowing the pins 42, 44, 46, 48 to act
independently.

[0074] In the illustrative embodiment, the first ends 80, 82
of the pins 42, 44, 46, 48 have a chamfer 80C, 82C as shown
in FIG. 5. The chamfer 80C, 82C may help during installa-
tion. In other embodiments, the ends 80, 81, 82, 83 may be
flat with no chamfer.

[0075] In the illustrative embodiment, each of the retainer
plugs 34, 36 extends into the axially-extending installation
apertures 66 in the aft support wall 58. The first retainer plug
34 extends into the first axially-extending installation aper-
ture 66 to block removal of the first split-pin fastener 30
through the first axially-extending installation aperture S8.
The second retainer plug 36 extends into the second axially-
extending installation aperture (not shown) to block removal
of the second split-pin fastener 32 through the second axi-
ally-extending installation aperture.

[0076] In the illustrative embodiments, the split-pin fas-
teners 30, 32 are installed through the aft support wall 58
of the carrier 24. In other embodiments, the split-pin fasten-
ers 30, 32 may be installed through the forward support wall
56.

[0077] A method of assembling the turbine shroud seg-
ment 22 may include steps. To begin, the seal segment 26
is located adjacent to the carrier 24. The seal segment 26 is
located adjacent to the carrier 24 so that the forward and aft
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mount flanges 72, 74 extend into the corresponding cavities
62A, 62B in the carrier 24. Each of the forward and aft
mount flanges 72, 74 are inserted into the corresponding
cavities 62A, 62B such that pin holes 98, 99 in the mount
flanges 72, 74 align with the blind support holes 64, the
installation apertures 66, and the support holes 68A, 68B.
[0078] The split-pin fasteners 30, 32 may then be inserted
into the carrier 524 and through the forward and aft mount
flanges 72, 74 of the seal segment 26. The first split-pin
fastener 30 is inserted through the first installation aperture
66 so that the first split-pin fastener 30 extends through the
aft mount flange 74, the central support wall 60, and the
forward mount flange 72 into the first blind support hole
64. The second split-pin fastener 32 is inserted through the
second installation aperture so that the second split-pin fas-
tener 32 extends through the aft mount flange 74, the central
support wall 60, and the forward mount flange 72 into the
second blind support hole.

[0079] In the illustrative embodiment, the forward and aft
pins 42, 44, 46, 48 of each split-pin fastener 30, 32 are
adhered together when they are inserted into the carrier 24
through the seal segment 26. In other embodiments, the for-
ward pin 42, 46 may be inserted first and the aft pin 44, 48
may be inserted after the forward pin through the same
installation aperture 66.

[0080] Once the split-pin fastener 30, 32 is inserted, the
corresponding retainer plug 34, 36 is inserted into the instal-
lation aperture 66. The first retainer plug 34 is inserted into
the first installation aperture 66 so that the head 50 of the
retainer plug 34 engages the aft support wall 58. The
engagement of the head 50 with the aft support wall 58
should located the shaft 51 of the retainer plug 34 so that
the shaft 51 engages or abuts the second end 83 of the aft
pin 44.

[0081] Similarly, the second retainer plug 36 is inserted
into the second installation aperture so that the head 50 of
the retainer plug 36 engages the aft support wall 58. The
engagement of the head 50 with the aft support wall 58
should located the shaft 51 of the retainer plug 36 so that
the shaft 51 engages or abuts the second end 83 of the aft
pin 48.

[0082] The retainer pin 38, 40 is then inserted radially into
the carrier 24 to block removal of the corresponding retainer
plug 34, 36. The first retainer pin 38 is inserted into the outer
wall 54 and the aft support wall 58 of the carrier 24 so that
the head 52 of the retainer pin 38 engages the outer wall 54
of the carrier 24. Engagement of the head 52 of the retainer
pin 38 with the outer wall 54 ensures the shaft 53 of the
retainer 38 is properly located relative to the retainer plug
34. The shaft 53 of the retainer pin 38 extends into the blind
hole 55 formed in the retainer plug 34 to block axial move-
ment of the retainer plug 34.

[0083] Similarly, the second retainer pin 40 is inserted into
the outer wall 54 and the aft support wall 58 of the carrier 24
so that the head 52 of the retainer pin 40 engages the outer
wall 54 of the carrier 24. Engagement of the head 52 of the
retainer pin 40 with the outer wall 54 ensures the shaft 53 of
the retainer 38 is properly located relative to the retainer
plug 36. The shaft 53 of the retainer pin 40 extends into
the blind hole (not shown) formed in the retainer plug 36
to block axial movement of the retainer plug 36.

[0084] To disassemble the turbine shroud segment 22, the
retainer pins 38, 40 are removed first. This allows the each
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of the retainer plugs 34, 36 to be removed from the installa-
tion apertures 66 as shown in FIG. 6.

[0085] The aft pin 44, 48 may then be removed out
through the installation aperture 66 like as shown in FIG.
6. In the illustrative embodiment, the forward support wall
56 includes push out holes 65 as shown in FIGS. 5-7. Each
push out hole 65 extends axially into the forward support
wall 56 and opens into the corresponding blind hole 64. A
removal tool (not shown) may be inserted through the push
out hole 65 to push the split-pin fastener 30, 32 out through
the installation aperture 66.

[0086] The removal tool is inserted through the push out
hole 65 and engages the first end 80 of the forward pin 42,
46. The removal tool then pushes the forward pin 42, 46
axially aft, which causes the aft pin 44, 48 to move axially
aft out through the installation aperture 66. The removal tool
may be used to push the forward pin 42, 46 the rest of the
way out through the installation aperture 66.

[0087] In this way, the seal segment 26 is free to be moved
away from the carrier 24. The seal segment 25 may be
moved in a radial direction so that the forward and aft
mount flanges 72, 74 are moved out of the cavities 62A,
62B.

[0088] Another embodiment of a turbine shroud segment
222 in accordance with the present disclosure is shown in
FIGS. 7-9. The turbine shroud segment 222 is substantially
similar to the turbine shroud segment 22 shown in FIGS. 1-6
and described herein. Accordingly, similar reference num-
bers in the 200 series indicate features that are common
between the turbine shroud segment 22 and the turbine
shroud segment 222. The description of the turbine shroud
segment 22 is incorporated by reference to apply to the tur-
bine shroud segment 222, except in instances when it con-
flicts with the specific description and the drawings of the
turbine shroud segment 222.

[0089] The turbine shroud segment 222 includes a carrier
224, a seal segment 226, and a mount assembly 228 config-
ured to couple the seal segment 226 to the carrier 224 as
shown in FIGS. 7-9. The carrier 224 includes an outer wall
254 and support walls 256, 258, 260 that extend radially
inward from the outer wall 254. The seal segment 226
includes a runner 270 and forward and aft mount flanges
272, 274 that extend radially outward away from the runner
270. The mount assembly 228 includes a first split-pin fas-
tener 230 and a second split-pin fastener (not shown) that
cooperate to couple the mount flanges 272, 274 of the seal
segment 226 with the support walls 256, 258, 260 of the
carrier 224 to support the seal segment 226 radially relative
to the axis 11 of the gas turbine engine 10.

[0090] Each of the split-pin fasteners 230 is made up of a
forward pin 242 and an aft pin 244 as shown in FIGS. 7-9.
The forward and aft pins 242, 244 each extend axially
through the seal segment 226 into the carrier 224. The aft
pin 244 is circumferentially aligned with and aft of the for-
ward pin 242. The forward pin 242 is in direct confronting
relation with the aft pin 244 while remaining separate from
the aft pin 244.

[0091] In the illustrative embodiment, the forward pin 242
has a first axial length 2421 as shown in FIGS. 7-9. The first
axial length 242L. of the forward pin 242 is shorter than an
axial space 260L defined between the forward mount flange
272 and the aft mount flange 274 of the seal segment 226.
[0092] The axial length 242L. of the forward pin 242 helps
facilitate decoupling of the seal segment 226 from the car-
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rier 224 without complete removal of the split-pin fastener
230 from the shroud assembly 222. When disassembling the
turbine shroud assembly 222, the forward pin 242 may
move axially aft so that the forward pin 242 is between the
forward and aft mount flanges 272, 274 of the seal segment
226 as shown in FIGS. 8 and 9. The forward pin 242 may be
located in the central support wall 260 with the ends 280,
281 of the pin 242 spaced apart from the forward and aft
mount flanges 272, 274.

[0093] In this way, the seal segment 226 is free to be
moved away from the carrier 224 as shown in FIG. 9. The
seal segment 226 may be moved in the radial direction so
that the forward and aft mount flanges 272, 274 are moved
out of cavities 262A, 262B formed in the carrier 224.
[0094] In the illustrative embodiment, the second pin 244
has a second axial length 244L that is greater than the first
axial length 2421 of the forward pin 242 as shown in FIGS.
7 and 8. The second axial length 2441, of the aft pin 244 fills
the space between the end 281 of the forward pin 242 and
the aft support wall 258 when assembled.

[0095] In the illustrative embodiment, the forward pin 242
extends axially through the forward mount flange 272 of the
seal segment 226 into the forward support wall 256 and the
central support wall 260 of the carrier 224. One end 280 of
the forward pin 242 extends into an axially-extending blind
support hole 264 of the forward support wall 256, while the
other end 281 of the forward pin 242 extends into a forward
support hole 268A formed in the central support wall 260
and abuts the aft pin 244.

[0096] The aft pin 244 extends axially through the aft
mount flange 274 of the seal segment 226 into the aft sup-
port wall 258 and the central support wall 260 of the carrier
224. One end 282 of the aft pin 244 extends through an aft
support hole 268B of the central support wall 260 into the
forward support hole 268A. The other end 283 of the aft pin
244 extends in an axially-extending installation aperture 266
of the aft support wall 258.

[0097] The first end 282 of the aft pin 244 is in direct con-
fronting relation with the second end 281 of the forward pin
242, while remaining separate from the forward pin 242 so
as to allow for independent loading during use in the gas
turbine engine. In the illustrative embodiment, the second
end 281 of the forward pin 242 and the first end 282 of the
aft pin 244 meet in the forward support hole 268A in the
forward support plates 260A of the central support wall
260 in the illustrative embodiment.

[0098] A method of assembling the turbine shroud seg-
ment 222 may be similar to the method of assembling the
embodiment of FIGS. 1-7. However, to disassemble the tur-
bine shroud segment 222, the forward pin 242 need not be
removed entirely.

[0099] To disassembly the turbine shroud assembly 222,
the retainer pin 238 is removed first. This allows the each
of the retainer plug 234 to be removed from the installation
aperture 266 as shown in FIG. 8.

[0100] The aft pin 244 may then be removed out through
the installation aperture 266 like as shown in FIG. 8. In the
illustrative embodiment, the forward support wall 256
includes push out holes 265 as shown in FIGS. 7-9. Each
push out hole 265 extends axially into the forward support
wall 256 and opens into the corresponding blind hole 264. A
removal tool (not shown) may be inserted through the push
out hole 265 to push the split-pin fastener 230 out through
the installation aperture 266.
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[0101] The removal tool is inserted through the push out
hole 265 and engages the first end 280 of the forward pin
242. The removal tool then pushes the forward pin 242 axi-
ally aft, which causes the aft pin 244 to move axially aft out
through the installation aperture 266.

[0102] The removal tool may be used to push the forward
pin 242 between the forward and aft mount flanges 272, 274.
In this way, the seal segment 226 is free to be moved away
from the carrier 224.

[0103] The seal segment 226 may be moved in the radial
direction so that the forward and aft mount flanges 272, 274
are moved out of the cavities 262A, 262B as shown in FIG.
9. The forward pin 242 remains extending through the sup-
port holes 268A, 268B of the central support wall 260.
[0104] Another embodiment of a turbine shroud segment
322 in accordance with the present disclosure is shown in
FIG. 10. The turbine shroud segment 322 is substantially
similar to the turbine shroud segment 22 shown in FIGS.
1-7 and described herein. Accordingly, similar reference
numbers in the 300 series indicate features that are common
between the turbine shroud segment 22 and the turbine
shroud segment 322. The description of the turbine shroud
segment 22 is incorporated by reference to apply to the tur-
bine shroud segment 322, except in instances when it con-
flicts with the specific description and the drawings of the
turbine shroud segment 322.

[0105] The turbine shroud segment 322 includes a carrier
324, a seal segment 326, and a mount assembly 328 config-
ured to couple the seal segment 326 to the carrier 324 as
shown in FIG. 10. The carrier 324 includes an outer wall
354 and support walls 356, 358, 360 that extend radially
inward from the outer wall 354. The seal segment 326
includes a runner 370 and forward and aft mount flanges
372, 374 that extend radially outward away from the runner
370. The mount assembly 328 includes a first split-pin fas-
tener 330 and a second split-pin fastener (not shown) that
cooperate to couple the mount flanges 372, 374 of the seal
segment 326 with the support walls 356, 358, 360 of the
carrier 324 to support the seal segment 326 radially relative
to the axis 11 of the gas turbine engine 10.

[0106] Each of the split-pin fasteners 330 is made up of a
forward pin 342 and an aft pin 344 as shown in FIG. 10. The
forward and aft pins 342, 344 each extend axially through
the seal segment 326 into the carrier 324. The aft pin 344 is
circumferentially aligned with and aft of the forward pin
342. The forward pin 342 is in direct confronting relation
with the aft pin 344 while remaining separate from the aft
pin 344.

[0107] The forward pin 342 extends axially through the
forward mount flange 372 of the seal segment 326 into the
forward support wall 356 and the central support wall 360 of
the carrier 324. One end 380 of the forward pin 342 extends
into an axially-extending blind support hole 364 of the for-
ward support wall 356, while the other end 381 of the for-
ward pin 342 extends into a forward support hole 368A
formed in the central support wall 360 and abuts the aft
pin 344.

[0108] The second end 381 is shaped to include a removal
feature 384 as shown in FIG. 10. The removal feature 384
aids in the removal of the forward pin 342 out of the support
holes 364, 368A. In the illustrative embodiment, the
removal feature 384 includes threads 384 sized to be
engaged by a mating threaded component (not shown).
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[0109] With the aft pin 344 removed, the mating threaded
component may be inserted into the carrier 324 through the
aft mount flange 374 and into the threaded blind hole 384 in
the forward pin 342. The mating threaded component
engages the threads 384 to couple with the forward pin
342 so that the mating threaded component may pull the
forward pin 342 axially aft.

[0110] The aft pin 344 extends axially through the aft
mount flange 374 of the seal segment 326 into the aft sup-
port wall 358 and the central support wall 360 of the carrier
324. One end 382 of the aft pin 344 extends into an aft sup-
port hole 368B of the central support wall 360, while the
other end 383 of the aft pin 344 extends in an axially-
extending installation aperture 366 of the aft support wall
358.

[0111] The first end 382 of the aft pin 344 is in direct con-
fronting relation with the second end 381 of the forward pin
342, while remaining separate from the forward pin 342 so
as to allow for independent loading during use in the gas
turbine engine. In the illustrative embodiment, the second
end 381 of the forward pin 342 and the first end 382 of the
aft pin 344 meet in a gap 361 between forward and aft sup-
port plates 360A, 360B of the central support wall 360.
[0112] A method of assembling the turbine shroud seg-
ment 322 may be similar to the method of assembling the
embodiment of FIGS. 1-7. However, to disassemble the tur-
bine shroud segment 322, the mating threaded component
may be used to help remove the forward pin 342.

[0113] First, the retainer pins 338 are removed, which
allows the each of the retainer plugs 334 to be removed
from the installation apertures 366. The aft pin 344 may
then be removed out through the installation aperture 366
to give access to the removal feature 384 in the forward
pin 342.

[0114] The mating threaded component is inserted
through the installation aperture 366 in the aft support wall
358, the aft mount flange 374, and the support hole 368B in
the central support wall 360 to engage the removal feature
384 of the forward pin 342. The mating threaded component
is threaded with the threads 384 of the forward pin 342 to
couple them together. The mating threaded component may
then be pulled axially aft to remove the forward pin 342 out
through the installation aperture 366.

[0115] Another embodiment of a turbine shroud segment
422 in accordance with the present disclosure is shown in
FIG. 11. The turbine shroud segment 422 is substantially
similar to the turbine shroud segment 22 shown in FIGS.
1-7 and described herein. Accordingly, similar reference
numbers in the 400 series indicate features that are common
between the turbine shroud segment 22 and the turbine
shroud segment 422. The description of the turbine shroud
segment 22 is incorporated by reference to apply to the tur-
bine shroud segment 422, except in instances when it con-
flicts with the specific description and the drawings of the
turbine shroud segment 422.

[0116] The turbine shroud segment 422 includes a carrier
424, a seal segment 426, and a mount assembly 428 config-
ured to couple the seal segment 426 to the carrier 424 as
shown in FIG. 11. The carrier 424 includes an outer wall
454 and support walls 456, 458, 460 that extend radially
inward from the outer wall 454. The seal segment 426
includes a runner 470 and forward and aft mount flanges
472, 474 that extend radially outward away from the runner
470. The mount assembly 428 includes a first split-pin fas-
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tener 430 and a second split-pin fastener (not shown) that
cooperate to couple the mount flanges 472, 474 of the seal
segment 426 with the support walls 456, 458, 460 of the
carrier 424 to support the seal segment 426 radially relative
to the axis 11 of the gas turbine engine 10.

[0117] Each of the split-pin fasteners 430 is made up of a
forward pin 442 and an aft pin 444 as shown in FIG. 11. The
forward and aft pins 442, 444 each extend axially through
the seal segment 426 into the carrier 424. The aft pin 444 is
circumferentially aligned with and aft of the forward pin
442. The forward pin 442 is in direct confronting relation
with the aft pin 444 while remaining separate from the aft
pin 444.

[0118] Like the embodiment of FIG. 10, the forward pin
442 1s shaped to include a removal feature 484 as shown in
FIG. 11. The removal feature 484 aids in the removal of the
forward pin 442 out of the support holes 464, 468A. In the
illustrative embodiment, the removal feature 484 is a hook
484. A removal tool (not shown) may then be used to grab
the forward pin 442 by the hook 484 be able to pull the
forward pin 442 axially aft.

[0119] The hook 484 includes an axially-extending por-
tion 485 and a radially-extending portion 487 as shown in
FIG. 11. The axially-extending portion 485 extends axially
from the end 481 of the forward pin 442. The radially-
extending portion 487 extends radially inward from the axi-
ally-extending portion 485 to define a channel 489 and
forms the hook shape.

[0120] The other end 480 of the forward pin 442 is flat and
extends into an axially-extending blind support hole 464 of
the forward support wall 456. The other end 481 of the for-
ward pin 442 with the removal feature 484 extends into a
forward support hole 468A formed in the central support
wall 460 and abuts the aft pin 444.

[0121] The aft pin 444 confronts the radially-extending
portion 487 of the hook 484 as shown in FIG. 11. The end
482 of the aft pin 444 extends into an aft support hole 468B
of the central support wall 460, while the other end 483 of
the aft pin 444 extends in an axially-extending installation
aperture 466 of the aft support wall 458.

[0122] A method of assembling the turbine shroud seg-
ment 422 may be similar to the method of assembling the
embodiment of FIGS. 1-7. However, to disassemble the tur-
bine shroud segment 422, the removal tool may be used to
help remove the forward pin 442.

[0123] First, the retainer pins 438 are removed, which
allows the each of the retainer plugs 434 to be removed
from the installation apertures 466. The aft pin 444 may
then be removed out through the installation aperture 466
to give access to the removal feature 484 in the forward
pin 442.

[0124] The removal tool is inserted through the installa-
tion aperture 466 in the aft support wall 458, the aft mount
flange 474, and the support hole 468B in the central support
wall 460 to engage the hook 484 of the forward pin 442 in
the channel 489. The removal tool may then be pulled axi-
ally aft to remove the forward pin 442 out through the instal-
lation aperture 466.

[0125] Another embodiment of a turbine shroud segment
522 in accordance with the present disclosure is shown in
FIG. 12. The turbine shroud segment 522 is substantially
similar to the turbine shroud segment 22 shown in FIGS.
1-7 and described herein. Accordingly, similar reference
numbers in the 500 series indicate features that are common
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between the turbine shroud segment 22 and the turbine
shroud segment 522. The description of the turbine shroud
segment 22 is incorporated by reference to apply to the tur-
bine shroud segment 522, except in instances when it con-
flicts with the specific description and the drawings of the
turbine shroud segment 522.

[0126] The turbine shroud segment 522 includes a carrier
524, a seal segment 526, and a mount assembly 528 config-
ured to couple the seal segment 526 to the carrier 524 as
shown in FIG. 12. The carrier 524 includes an outer wall
554 and support walls 556, 558, 560 that extend radially
inward from the outer wall 554. The seal segment 526
includes a runner 570 and forward and aft mount flanges
572, 574 that extend radially outward away from the runner
570. The mount assembly 528 includes a first split-pin fas-
tener 530 and a second split-pin fastener (not shown) that
cooperate to couple the mount flanges 572, 574 of the seal
segment 526 with the support walls 556, 558, 560 of the
carrier 524 to support the seal segment 526 radially relative
to the axis 11 of the gas turbine engine 10.

[0127] Each of the split-pin fasteners 530 is made up of a
forward pin 542 and an aft pin 544 as shown in FIG. 12. The
forward and aft pins 542, 544 each extend axially through
the seal segment 526 into the carrier 524. The aft pin 544 is
circumferentially aligned with and aft of the forward pin
542. The forward pin 542 is in direct confronting relation
with the aft pin 544 while remaining separate from the aft
pin 544.

[0128] Like the embodiment of FIGS. 10 and 11, the for-
ward pin 542 is shaped to include a removal feature 584 as
shown in FIG. 12. The removal feature 584 aids in the
removal of the forward pin 542 out of the support holes
564, 568A. In the illustrative embodiment, the removal fea-
ture 584 is a flange 584. A removal tool (not shown) may
then be used to grab the forward pin 542 by the hook flange
584 be able to pull the forward pin 542 axially aft.

[0129] The hook flange 584 includes an axially-extending
portion 585 and a hole 588 as shown in FIG. 12. The axially-
extending portion 585 extends axially from the end 581 of
the forward pin 542. The hole 588 extends through the por-
tion S85.

[0130] The removal tool, such as a pair of tweezers, may
be used to grab ahold of the axially-extending portion 585 to
be able to pull the forward pin 542 axially aft and out from
between the seal segment 526 and the carrier 524. In some
embodiments, a hook removal tool may be used to extend
through hole 588 in the portion 585 and pull out the forward
pin 542 by the hole 588.

[0131] The other end 580 of the forward pin 542 is flat and
extends into an axially-extending blind support hole 564 of
the forward support wall 556. The other end 581 of the for-
ward pin 542 with the removal feature 584 extends into a
forward support hole 568A formed in the central support
wall 560 and abuts the aft pin 544.

[0132] The aft pin 544 confronts the axially-extending
portion 585 of the hook 584 as shown in FIG. 12. The end
582 of the aft pin 544 extends into an aft support hole 568B
of the central support wall 560, while the other end 583 of
the aft pin 544 extends in an axially-extending installation
aperture 566 of the aft support wall 558.

[0133] A method of assembling the turbine shroud seg-
ment 522 may be similar to the method of assembling the
embodiment of FIGS. 1-7. However, to disassemble the tur-



US 2023/0332506 Al

bine shroud segment 522, the removal tool may be used to
help remove the forward pin 542.

[0134] First, the retainer pins 538 are removed, which
allows the each of the retainer plugs 534 to be removed
from the installation apertures 566. The aft pin 544 may
then be removed out through the installation aperture 566
to give access to the removal feature 584 in the forward
pin 542.

[0135] The removal tool is inserted through the installa-
tion aperture 566 in the aft support wall 558, the aft mount
flange 574, and the support hole 568B in the central support
wall 560 to engage the portion 585 of the forward pin 542.
The removal tool may then be pulled axially aft to remove
the forward pin 542 out through the installation aperture
566.

[0136] Another embodiment of a turbine shroud segment
622 in accordance with the present disclosure is shown in
FIGS. 13-17. The turbine shroud segment 622 is substan-
tially similar to the turbine shroud segment 22 shown in
FIGS. 1-7 and described herein. Accordingly, similar refer-
ence numbers in the 600 series indicate features that are
common between the turbine shroud segment 22 and the
turbine shroud segment 622. The description of the turbine
shroud segment 22 is incorporated by reference to apply to
the turbine shroud segment 622, except in instances when it
conflicts with the specific description and the drawings of
the turbine shroud segment 622.

[0137] The turbine shroud segment 622 includes a carrier
624, a seal segment 626, and a mount assembly 628 config-
ured to couple the seal segment 626 to the carrier 624 as
shown in FIGS. 13-17. The carrier 624 includes an outer
wall 654 and support walls 656, 658, 660 that extend
radially inward from the outer wall 654. The seal segment
626 includes a runner 670 and forward and aft mount flanges
672, 674 that extend radially outward away from the runner
670. The mount assembly 628 includes a first split-pin fas-
tener 630 and a second split-pin fastener 632 that cooperate
to couple the mount flanges 672, 674 of the seal segment
626 with the support walls 656, 658, 660 of the carrier 624
to support the seal segment 626 radially relative to the axis
11 of the gas turbine engine 10.

[0138] Each of the split-pin fasteners 630, 632 is made up
of a forward pin 642, 646, an aft pin 644, 648, and a con-
nector 649 as shown in FIGS. 14-17. The forward and aft
pins 642, 644, 646, 648 each extend axially through the seal
segment 626 into the carrier 624. The aft pin 644, 648 is
circumferentially aligned with and aft of the forward pin
642, 646. The connector 649 extends between and intercon-
nects the forward and aft pins 642, 644, 646, 648 so that the
forward and aft pins 642, 644, 646, 648 may be simulta-
neously installed.

[0139] After the first and second split-pin fasteners 630,
632 are installed, the connector 649 is configured to separate
so that the forward and aft pins 630, 632 become separate
independent pins. The connector 649 aids installation of the
first and second split-pin fasteners 630, 632, but the connec-
tor 649 is configured to break or split during use of the tur-
bine shroud assembly 222 of the gas turbine engine 10 to
allow for independent loading.

[0140] The forward pin 642, 646 extends axially through
the forward mount flange 672 of the seal segment 626 into
the forward support wall 656 and the central support wall
660 of the carrier 624. One end 680 of the forward pin
642, 646 cxtends into an axially-extending blind support
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hole 664 of the forward support wall 656, while the other
end 681 of the forward pin 642, 646 extends into a forward
support hole 668A formed in the central support wall 660.
[0141] The aft pin 644, 648 extends axially through the aft
mount flange 674 of the seal segment 626 into the aft sup-
port wall 658 and the central support wall 660 of the carrier
624. One end 682 of the aft pin 644, 648 extends into an aft
support hole 668B of the central support wall 660, while the
other end 683 of the aft pin 644, 648 extends in an axially-
extending installation aperture 666 of the aft support wall
658.

[0142] The connector 649 extends between and intercon-
nects the second end 481 of the forward pin 642, 646 and the
first end 482 of the aft pin 644, 648 as shown in FIGS. 14
and 15. In the illustrative embodiment, the connector 649
extends between the second end 681 of the forward pin
642, 646 and the first end 682 of the aft pin 644, 646 in a
gap 661 between forward and aft support plates 660A, 660B
of the central support wall 660.

[0143] In the illustrative embodiment, the forward pin
642, 646 has a first diameter 642D and the aft pin 644, 648
has a second diameter 644D as shown in FIGS. 15 and 16.
The connector 649 has a third diameter 649D that is less
than the first and second diameters 642D, 644D of the for-
ward and aft pins 642, 644, 646, 648. The smaller diameter
649D of the connector 649 creates a weak point or a prede-
termined break point in the split-pin fastener 630, 632. Dur-
ing use in the gas turbine engine 10, stress in the connector
649 causes the connector 649 to break, separating the split-
pin fastener 630, 632 into the forward and aft pins 642, 644,
646, 648 as shown in FIG. 16.

[0144] A method of assembling the turbine shroud seg-
ment 622 may include steps. To begin, the seal segment
626 is located adjacent to the carrier 624. The seal segment
626 is located adjacent to the carrier 624 so that the forward
and aft mount flanges 672, 674 extend into the correspond-
ing cavities 662A, 662B in the carrier 624. Each of the for-
ward and aft mount flanges 672, 674 are inserted into the
corresponding cavities 662A, 662B such that pin holes
698, 699 in the mount flanges 672, 674 align with the
blind support holes 664, the installation apertures 666, and
the support holes 668A, 668B.

[0145] The split-pin fasteners 630, 632 may then be
inserted into the carrier 624 and through the forward and
aft mount flanges 672, 674 of the seal segment 626. The
first split-pin fastener 630 is inserted through the first instal-
lation aperture 666 so that the first split-pin fastener 630
extends through the aft mount flange 674, the central sup-
port wall 660, and the forward mount flange 672 into the
first blind support hole 64. The second split-pin fastener
632 is inserted through the second installation aperture
(not shown) so that the second split-pin fastener 632 extends
through the aft mount flange 674, the central support wall
660, and the forward mount flange 672 into the second blind
support hole (not shown).

[0146] The connector 649 allows the forward and aft pins
642, 644, 646, 648 of each split-pin fasteners 630, 632 to be
inserted simultaneously. Once the split-pin fastener 630, 632
is inserted, a corresponding retainer plug 634, 636 may be
inserted into the installation aperture 666. A corresponding
retainer pin 638, 640 may then inserted radially into the car-
rier 624 to block removal of the corresponding retainer plug
634, 636.
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[0147] During use of the gas turbine engine 10, stress in
the connector 649 causes the connector 649 to break, separ-
ating the split-pin fastener 630, 632 into the forward and aft
pins 642, 644, 646, 648 as shown in FIG. 16. The separate
pins 642, 644, 646, 648 may independently loaded.

[0148] To disassemble the turbine shroud segment 622,
the retainer pins 638, 640 are removed first. This allows
the each of the retainer plugs 634, 636 to be removed from
the installation apertures 666 as shown in FIG. 17.

[0149] Since the split-pin fasteners 630, 632 are separated
into the forward and aft pins 642, 644, 646, 648, the aft pin
644, 648 may then be removed out through the installation
aperture 666 like as shown in FIG. 17. In the illustrative
embodiment, the forward support wall 656 includes push
out holes 665 that extends axially into the forward support
wall 656 and opens into the corresponding blind hole 664. A
removal tool (not shown) may be inserted through the push
out hole 665 to push the forward and aft pins 642, 644, 646,
648 of each split-pin fastener 630, 632 out through the
installation aperture 666.

[0150] Another embodiment of a turbine shroud segment
722 in accordance with the present disclosure is shown in
FIGS. 18 and 19. The turbine shroud segment 722 is sub-
stantially similar to the turbine shroud segment 22 shown in
FIGS. 1-7 and described herein. Accordingly, similar refer-
ence numbers in the 700 series indicate features that are
common between the turbine shroud segment 22 and the
turbine shroud segment 722. The description of the turbine
shroud segment 22 is incorporated by reference to apply to
the turbine shroud segment 722, except in instances when it
conflicts with the specific description and the drawings of
the turbine shroud segment 722.

[0151] The turbine shroud segment 722 includes a carrier
724, a seal segment 726, and a mount assembly 728 config-
ured to couple the seal segment 726 to the carrier 724 as
shown in FIGS. 18 and 19. The carrier 724 includes an
outer wall 754 and support walls 756, 758, 760 that extend
radially inward from the outer wall 754. The seal segment
726 includes a runner 770 and forward and aft mount flanges
772, 774 that extend radially outward away from the runner
770. The mount assembly 728 includes a first split-pin fas-
tener 730 and a second split-pin fastener 732 that cooperate
to couple the mount flanges 772, 774 of the seal segment
726 with the support walls 756, 758, 760 of the carrier 724
to support the seal segment 726 radially relative to the axis
11 of the gas turbine engine 10.

[0152] Each of the split-pin fasteners 730 is made up of a
forward pin 742, an aft pin 744, and a connector 749 as
shown in FIGS. 18 and 19. The forward and aft pins 742,
744 each extend axially through the seal segment 726 into
the carrier 724. The aft pin 744 is circumferentially aligned
with and aft of the forward pin 742. The connector 749
extends between and interconnects the forward and aft
pins 742, 744 so that the forward and aft pins 742, 744
may be simultaneously installed.

[0153] After the first and second split-pin fasteners 730
are installed, the connector 749 is configured to separate so
that the forward and aft pins 742, 744 become separate inde-
pendent pins. The connector 749 aids installation of the first
and second split-pin fasteners 730 but the connector 749 is
configured to burn away during use of the turbine shroud
assembly 722 of the gas turbine engine 10 to allow for inde-
pendent loading of the forward and aft pins 742, 744. In the
illustrative embodiment, the connector 749 an adhesive,
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such as glue, that is configured to burn away during use of
the gas turbine engine 10.

[0154] The forward pin 742 extends axially through the
forward mount flange 772 of the seal segment 726 into the
forward support wall 756 and the central support wall 760 of
the carrier 724. One end 780 of the forward pin 742 extends
into an axially-extending blind support hole 764 of the for-
ward support wall 756, while the other end 781 of the for-
ward pin 742 extends into a forward support hole 768A
formed in the central support wall 760.

[0155] The aft pin 744 extends axially through the aft
mount flange 774 of the seal segment 726 into the aft sup-
port wall 758 and the central support wall 760 of the carrier
724. One end 782 of the aft pin 744 extends into an aft sup-
port hole 768B of the central support wall 760, while the
other end 783 of the aft pin 744 extends in an axially-
extending installation aperture 766 of the aft support wall
758.

[0156] The connector 749 extends between and intercon-
nects the second end 481 of the forward pin 742 and the first
end 482 of the aft pin 744 as shown in FIG. 18. In the illus-
trative embodiment, the end 781 of the forward pin 742 and
the end 282 of the aft pin 744 are interlocked hooks 784, 786
as shown in FIGS. 18 and 19.

[0157] Each hook 784 includes an axially-extending por-
tion 785A, 785B and a radially-extending portion 787A,
7878 as shown in FIGS. 18 and 19. The axially-extending
portion 785A, 785B extends axially from the corresponding
end 781, 782 of the respective pin 742, 744. The radially-
extending portion 787 A, 787B extends radially inward from
the axially-extending portion 785A, 785B to define a chan-
nel 789A, 789B and forms the hook shape.

[0158] The hook 784 of the forward pin 742 and the hook
786 of the aft pin 744 are configured to interlock with each
other. In the illustrative embodiment, the connector 749 is
located between the hooks 784, 786. Once the connector 749
burns away, the hooks 784, 786 interlock but still allows for
movement relative to each other so that the pins 742, 744
may act independently.

[0159] In some embodiments, the split-pin fasteners 730
are installed without the connector 749. The hooks 784, 786
interlock to allow the forward and aft pins 742, 744 simul-
taneously, but still allows for movement relative to each
other so that the pins 742, 744 may act independently.
[0160] Additionally, the interlocked hooks 784, 786 aid in
removal of the split-pin fasteners 730. The pins 742, 744
remain interlocked so that removal of the aft pin 744 causes
the forward pin 742 to be removed as well.

[0161] A method of assembling the turbine shroud seg-
ment 722 may include steps. To begin, the seal segment
726 is located adjacent to the carrier 724. The seal segment
726 is located adjacent to the carrier 724 so that the forward
and aft mount flanges 772, 774 extend into corresponding
cavities 762A, 762B in the carrier 724. Each of the forward
and aft mount flanges 772, 774 are inserted into the corre-
sponding cavities 762A, 762B such that pin holes 798, 799
in the mount flanges 772, 774 align with the blind support
holes 764, the installation apertures 766, and the support
holes 768A, 768B.

[0162] The split-pin fasteners 730 may then be inserted
into the carrier 724 and through the forward and aft mount
flanges 772, 774 of the seal segment 726. The first split-pin
fastener 730 is inserted through the first installation aperture
766 so that the first split-pin fastener 730 extends through
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the aft mount flange 774, the central support wall 760, and
the forward mount flange 772 into the first blind support
hole 764. The second split-pin fastener is inserted through
the second installation aperture (not shown) so that the sec-
ond split-pin fastener extends through the aft mount flange
774, the central support wall 760, and the forward mount
flange 772 into the second blind support hole (not shown).
[0163] The connector 749 allows the forward and aft pins
742, 744 of each split-pin fasteners 730 to be inserted simul-
taneously. Once the split-pin fastener 730 is inserted, a cor-
responding retainer plug 734 may be inserted into the instal-
lation aperture 766. A corresponding retainer pin 738 may
then inserted radially into the carrier 724 to block removal
of the corresponding retainer plug 734.

[0164] During use of the gas turbine engine 10, the high
temperature in the engine 10 causes the connector 749 to
burn away, separating the split-pin fastener 730 into the for-
ward and aft pins 742, 744 as shown in FIG. 19. The sepa-
rate pins 742, 744 remain interlocked but are able to move
relative to each other so that may the forward and aft pins
742, 744 may be independently loaded.

[0165] To disassemble the turbine shroud segment 722,
the retainer pins 738 are removed first. This allows the
each of the retainer plugs 734 to be removed from the instal-
lation apertures 766.

[0166] Since the forward and aft pins 742, 744 are inter-
locked by the hooks 784, 786, the split-pin fasteners 730
may then be removed out through the installation aperture
766. The removal of the aft pin 744 causes the removal of
the forward pin 742.

[0167] Another embodiment of a turbine shroud segment
822 in accordance with the present disclosure is shown in
FIG. 20. The turbine shroud segment 822 is substantially
similar to the turbine shroud segment 22 shown in FIGS.
1-7 and described herein. Accordingly, similar reference
numbers in the 800 series indicate features that are common
between the turbine shroud segment 22 and the turbine
shroud segment 822. The description of the turbine shroud
segment 22 is incorporated by reference to apply to the tur-
bine shroud segment 822, except in instances when it con-
flicts with the specific description and the drawings of the
turbine shroud segment 822.

[0168] The turbine shroud segment 822 includes a carrier
824, a seal segment 826, and a mount assembly 828 config-
ured to couple the seal segment 826 to the carrier 824 as
shown in FIG. 20. The carrier 824 includes an outer wall
854 and support walls 856, 858, 860 that extend radially
inward from the outer wall 854. The seal segment 826
includes a runner 870 and forward and aft mount flanges
872, 874 that extend radially outward away from the runner
870. The mount assembly 828 includes a first split-pin fas-
tener 830 and a second split-pin fastener (not shown) that
cooperate to couple the mount flanges 872, 874 of the seal
segment 826 with the support walls 856, 858, 860 of the
carrier 824 to support the seal segment 826 radially relative
to the axis 11 of the gas turbine engine 10.

[0169] Each of the split-pin fasteners 830 is made up of a
forward pin 842, and an aft pin 844 as shown in FIG. 20.
The forward and aft pins 842, 844 each extend axially
through the seal segment 826 into the carrier 824.

[0170] The carrier 824 includes the outer wall 854, a for-
ward support wall 856, an aft support wall 858, and a central
support wall 860 as shown in FIG. 20. The outer wall 854
extends circumferentially at least partway about the axis 11.
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The forward, aft, and central support walls 856, 858, 860
each extends radially inward from the outer wall 854. The
aft support wall 858 is spaced axially from the forward sup-
port wall 856. The central support wall 860 is located axially
between the forward support wall 856 and the aft support
wall 858 to form cavities 862A, 862B.

[0171] The forward support wall 56 is shaped to include
forward axially-extending installation apertures 864 as
shown in FIG. 20. The first forward axially-extending instal-
lation aperture 864 receives a portion of the forward pin 842
of the first split-pin fastener 830. The second forward axi-
ally-extending installation aperture (not shown) is spaced
apart circumferentially from the first forward axially-
extending installation aperture 864 and receives a portion
of the forward pin (not shown) of the second split-pin
fastener.

[0172] Similarly, the aft support wall 58 is shaped to
include axially-extending installation apertures 866 as
shown in FIG. 20. The first axially-extending installation
aperture 866 receives a portion of the aft pin 844 of the
first split-pin fastener 530. The second axially-extending
installation aperture (not shown) is spaced apart circumfer-
entially from the first axially-extending installation aperture
866 and receives a portion of the aft pin (not shown) of the
second split-pin fastener.

[0173] The central support wall 860 is shaped to include
blind support holes 868A, 868B as shown in FIG. 20. The
first support holes 868A, 868B receive the forward and aft
pins 842, 844 of the first split-pin fastener 830. The second
support holes (not shown) are spaced apart circumferentially
from the first support holes 868A, 868B and receive the sec-
ond split-pin fastener.

[0174] The forward blind support holes 868A extend axi-
ally into a forward surface 867 of the central support wall
860, while the aft blind support holes 868B extend axially
into an aft surface 869 as shown in FIG. 20. The blind sup-
port holes 868A, 868B are aligned with the corresponding
axially-extending installation apertures 864, 866 to receive
the forward and aft pins 842, 844.

[0175] The forward pin 842 extends through the forward
installation aperture 864 and the forward mount flange 872
into the forward blind support hole 868A. One end 880 of
the forward pin 842 extends into the installation aperture
864 of the forward support wall 856 while the other end
881 of the forward pin 842 extends into the forward support
hole 868A of the central support wall 860.

[0176] The aft pin 844 extends through the aft installation
aperture 866 and the aft mount flange 874 into the aft blind
support hole 868B. One end 882 of the aft pin 844 extends
into the aft support hole 868B of the central support wall
860, while the other end 883 of the aft pin 844 extends
into the installation aperture 866 of the aft support wall 858.
[0177] The second end 881 of the forward pin 842 is in
confronting relation with the first end 882 of the aft pin
844 while remaining separate from the aft pin 844 so as to
allow for independent loading during use in the gas turbine
engine 10. Unlike the embodiment of FIGS. 1-7, the central
support wall 860 extends between the forward and aft pins
842, 844 such that the forward pin 842 does not directly
confront the aft pin 844.

[0178] In the illustrative embodiment, the mount assembly
828 further includes retainer plugs 834, 835 as shown in
FIG. 20. The retainer plugs 834, 835 are configured to
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block removal of the forward and aft pins 842, 844 out
through the installation apertures 864, 866. The retainer
plugs 834, 835 extend into the carrier 824 and engage the
corresponding pin 842, 844 to block removal of the forward
and aft pins 842, 844.

[0179] The forward retainer plug 834 extends into the for-
ward installation aperture 864 as shown in FIG. 20. The for-
ward retainer plug 834 blocks removal of the forward pin
842 out of the carrier 824 through the forward installation
aperture 864.

[0180] The aft retainer plug 835 extends into the aft instal-
lation aperture 866 as shown in FIG. 20. The aft retainer
plug 835 blocks removal of the aft pin 844 out of the carrier
824 through the aft installation aperture 866.

[0181] Each of the retainer plugs 834, 835 is shaped to
include a head 850 and a shaft 851 as shown in FIG. 20.
The head 850 engages the carrier 824 to locate the retainer
plug 834 relative to the split-pin fastener 830. The shaft 851
extends axially from the head 850. The shaft 851 engages
the forward or aft pin 842, 844 to block removal of the pins
842, 844.

[0182] A method of assembling the turbine shroud seg-
ment 822 may include steps. To begin, the seal segment
826 1s located adjacent to the carrier 824. The seal segment
826 is located adjacent to the carrier 824 so that the forward
and aft mount flanges 872, 874 extend into the correspond-
ing cavities 862A, 862B in the carrier 824. Each of the for-
ward and aft mount flanges 872, 874 are inserted into the
corresponding cavities 862A, 862B such that pin holes
(not shown) in the mount flanges 872, 874 align with the
installation apertures 864, 866, and the blind support holes
868A, 868B.

[0183] The split-pin fasteners 830 may then be assembled
to couple the seal segment 826 to the carrier 824. The for-
ward pin 842 of the first split-pin fastener 830 is inserted
axially aft through the forward installation aperture 864
and the forward mount flange 872 into the forward blind
support hole 868A. The aft pin 844 of the first split-pin fas-
tener 830 is inserted axially forward through the forward
installation aperture 864 and the forward mount flange 872
into the aft blind support hole 868B. The same is done for
the forward and aft pins of the second split-pin fastener.
[0184] Once the forward and aft pins 842, 844 are
inserted, the corresponding retainer plug 834, 835 is inserted
into the corresponding installation aperture 864, 866. The
forward retainer plug 834 is inserted into the forward instal-
lation aperture 864 so that the head 850 of the retainer plug
834 engages the forward support wall 856. The aft retainer
plug 835 is inserted into the forward installation aperture
866 so that the head 850 of the retainer plug 835 engages
the aft support wall 858.

[0185] To disassemble the turbine shroud segment 822,
retainer plugs 834, 835 are removed from the installation
apertures 864, 866. The forward and aft pins 842, 844 may
then be removed from either side of the carrier 824.

[0186] While the disclosure has been illustrated and
described in detail in the foregoing drawings and descrip-
tion, the same is to be considered as exemplary and not
restrictive in character, it being understood that only illus-
trative embodiments thereof have been shown and described
and that all changes and modifications that come within the
spirit of the disclosure are desired to be protected.
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What is claimed is:

1. A turbine shroud assembly adapted for use with a gas
turbine engine, the turbine shroud assembly comprising

acarrier that includes an outer wall that extends circumfer-
entially partway around an axis, a forward support wall,
an aft support wall spaced axially from the forward sup-
portwall, afirst intermediate support wall located axially
between the forward support wall and the aft support
wall, and a second intermediate support wall located axi-
ally between the first intermediate support wall and the
aft support wall to define a gap between the first inter-
mediate support wall and the aft intermediate support
wall, wherein the forward support wall, the aft support
wall, the first intermediate support wall, and the second
intermediate support wall extend radially inward from
the outer wall,

a seal segment made of ceramic matrix composite materi-
als, the seal segment including a seal body that extends
circumferentially partway around the axis, a forward
mount flange that extends radially from the seal body
into a forward space between the forward support wall
and the first intermediate support wall, and an aft mount
flange that extends from the seal body into an aft space
between the aft support wall and the second intermediate
support wall, the forward mount flange formedtodefine a
first pin hole that extends axially through the forward
mount flange, and the aft mount flange formed to define
an aft pin hole that extends axially through the aft mount
flange,

a forward pin that extends axially into the forward support
wall, through the forward pin hole of the forward mount
flange of the seal segment, and at least partway into the
first intermediate support wall to support the forward
mount flange with the carrier, the forward pin being
sized to pass through the first pin hole, and

an aft pin circumferentially aligned with and aft of the for-
ward pin, the aft pin extends axially into the second inter-
mediate support wall, through the aft pin hole of the aft
mount flange of the seal segment, and into the aft support
wall to support the aft mount flange with the carrier, the
aft pin being sized to pass through the second pin hole,

wherein the forward support wall is formed to define a for-
ward channel that extends circumferentially and opens
radially inward and wherein the turbine shroud assembly
further includes a first seal located in the forward channel
and engaged with the forward support wall and the seal
body of the seal segment.

2. The turbine shroud assembly of claim 1, further compris-
ing a plug that extends into the carrier to block axial move-
ment of the forward pin and the aft pin.

3. The turbine shroud assembly of claim 2, wherein the plug
extends axially into the forward support wall.

4. The turbine shroud assembly of claim 1, wherein a for-
ward end of the aft pin contacts an aft end of the forward pin.

5. The turbine shroud assembly of claim 1, wherein the aft
pin is joined with the forward pin via a connector that is con-
figured to break to separate the aft pin from the forward pin.

6. The turbine shroud assembly of claim 1, wherein the aft
support wall is formed to define an installation aperture and
the forward pin is sized to extend entirely through the installa-
tion aperture.

7. The turbine shroud assembly of claim 1, wherein the first
seal includes a first seal element, a second seal element, and a
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third seal element located axially between the first seal ele-
ment and the second seal element.

8. The turbine shroud assembly of claim 7, wherein the aft
support wall is formed to define an aft channel that extends
circumferentially and opens radially inward and wherein the
turbine shroud assembly further includes a second seal
located in the aft channel and engaged with the aft support
wall and the seal body of the seal segment, and the second
seal includes a fourth seal element and a fifth seal element
located axially aft of the fourth seal element.

9. A turbine shroud assembly adapted for use with a gas
turbine engine, the turbine shroud assembly comprising

acarrier shaped to include an outer wall, a first support wall,
a second support wall spaced axially from the first sup-
port wall relative to an axis, and a third support wall
located between the first support wall and the second sup-
port wall, and wherein the first support wall, the second
support wall, and the third support wall extend radially
inward from the outer wall and the second support wall is
formed to include an installation aperture that extends
axially through the second support wall,

a seal segment that includes a seal body that defines a gas
path of the turbine shroud assembly, a first mount flange
that extends from the seal body into a space between the
first support wall and the third support wall of the carrier,
and a second mount flange that extends from the seal
body into a second space between the second support
wall and the third support wall of the carrier, the second
mount flange being spaced apart axially from the first
mount flange to locate the third support wall axially
between the first mount flange and the second mount
flange,

afirst pin that extends axially through the first mount flange
of'the seal segment into both the first support wall and the
third support wall of the carrier to couple the first mount
flange with the carrier, the first pin sized such that the
entire first pin is configured to move through the installa-
tion aperture in the second support wall, and

asecond pin that extends axially through the second mount
flange of the seal segment into both the second support
wall and the third support wall of the carrier to couple the
second mount flange with the carrier, the second pin sized
such that the entire second pin is configured to move
through the installation aperture in the second support
wall.

10. The turbine shroud assembly of claim 9, wherein the
third support wall is formed to include a first plate that extends
radially inward from the outer wall and a second plate that
extends radially inward from the outer wall and is spaced
apart axially from the first plate to define an axially extending
gap therebetween.

11. The turbine shroud assembly of claim 10, wherein the
first pin extends into the first plate and terminates axially
before the second plate and the second pin extends into the
second plate and terminates axially before the first plate.

12. The turbine shroud assembly of claim 9, wherein the
second pin is circumferentially aligned with the first pin.
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13. The turbine shroud assembly of claim 9, wherein the
second pin contacts the first pin.
14. The turbine shroud assembly of claim 9, wherein the
second pin is joined with the first pin via a connector that is
configured to break to separate the second pin from the first
pin.
15. The turbine shroud assembly of claim 9, wherein the
first support wall is formed to define a channel that extends
circumferentially and opens radially inward and wherein the
turbine shroud assembly further includes a seal located in the
channel and engaged with the first support wall and the seal
body of the seal segment.
16. The turbine shroud assembly of claim 9, further includ-
ing a plug that extends into the first support wall to block axial
movement of the first pin and the second pin.
17. A method comprising
providing a carrier, a seal segment, a first pin, and a second
pin, the carrier including an outer wall, a first support
wall thatextends radially inward from the outer wall rela-
tive to an axis, a second support wall spaced axially from
the first support wall that extends radially inwardly from
the outer wall, and a third support wall located axially
between the first support wall and the second support
wall that extends radially inwardly from the outer wall,
and the seal segment including a seal body that defines a
gas path, a first mount flange that extends radially out-
ward from the seal body, and a second mount flange
that extends radially outward from the seal body,

moving the seal segment relative to the carrier so that the
first mount flange is between the first support wall and the
third support wall of the carrier and the second mount
flange is between the second support wall and the third
support wall of the carrier,

inserting the first pin axially through the first support wall

into a first position in which the first pin extends into the
second support wall, through the second mount flange,
and into the third support wall, and

inserting the second pin axially into the first support wall

into a second position in which the second pin extends
into the first support wall, through the second mount
flange, and into the third support wall.

18. The method of claim 17, wherein the third support wall
includes a first plate and a second plate spaced apart from the
first plate to form a gap therebetween, the step of inserting the
first pin includes inserting the first pin into the second plate,
and the step of inserting the second pin includes inserting the
second pin into the first plate.

19. The method of claim 17, wherein the step of inserting
the second pin further includes contacting the first pin with the
second pin.

20. The method of claim 17, wherein the first pin and the
second pin are joined via a connector and the method further
includes separating the first pin from the second pin at the
connector.
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