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(54) SEAL ASSEMBLY FOR GAS TURBINE ENGINE COMPONENTS

(57) A gas turbine engine assembly includes adja-
cent components (20, 30) and a seal assembly (10). The
seal assembly (10) being configured to block gasses from
passing through the interface of the adjacent compo-
nents (20, 30). A biaser seal (16) configured to block
gasses from passing through the interface between the
first component (20) and the second component (30), the
biaser seal (16) including (i) a first strip seal (32) arranged
in a first slot (96) formed in the first component (20) and

a second slot (96) formed in the second component (30)
to close a gap between the first component (20) and the
second component (30) and (ii) a biaser (36) arranged,
at least in part, in the first slot (96) formed in the first
component (20) and the second slot (96) formed in the
second component (30), and the biaser (36) is configured
to push the first strip seal (32) toward a first end of the
respective first and second slots (96).
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Description

[0001] The present disclosure relates generally to gas
turbine engines, and more specifically to seals used in
gas turbine engines.
[0002] Gas turbine engines are used to power aircraft,
watercraft, power generators, and the like. Adjacent com-
ponents in a gas turbine engine are often separated by
a small gap sometimes called a split line. The small gap
allows for variations in manufacturing tolerance of the
adjacent components and for expansion/ contraction of
the components that occurs during operation of the gas
turbine engine.
[0003] The small gaps between adjacent components
may be sealed to prevent the leakage of air through the
small gaps during operation of the turbine engine. Seals
used to block the leakage of air through the small gaps
are sometimes designed to account for changes in the
dimension of the gap to be closed.
[0004] The present disclosure may comprise one or
more of the following features and combinations thereof.
[0005] A gas turbine engine assembly may include a
first component, a second component, and a seal as-
sembly. The first component and the second component
may comprise ceramic matrix materials. The first com-
ponent may include a first panel formed to include a first
chamfer surface and a first attachment feature that ex-
tends from the first panel to mount the first panel relative
to other components within the gas turbine engine as-
sembly. The second component may include a second
panel formed to include a second chamfer surface and
a second attachment feature that extends from the sec-
ond panel to mount the second panel relative to other
components within the gas turbine engine assembly. The
seal assembly may be arranged in a channel formed by
the first chamfer and the second chamfer when the first
component is arranged in confronting relation to the sec-
ond component.
[0006] The seal assembly may include a rod seal and
a biaser seal. The rod seal may be configured to block
gasses from passing through the channel. The biaser
seal may be configured to block gasses from passing
through an interface between the first attachment feature
and the second attachment feature. The biaser seal may
be engaged with the rod seal and may be configured to
push the rod seal toward engagement with the first panel
and the second panel.
[0007] In some embodiments, the biaser seal may in-
clude an inner strip seal and a biaser. The inner strip seal
may be arranged in slots formed in the first attachment
feature and the second attachment feature that engages
the rod seal. The biaser may be arranged, at least in part,
in the slots formed in the first attachment feature and the
second attachment feature. The biaser may be config-
ured to push the inner strip seal toward the rod seal.
[0008] In some embodiments, the inner strip seal may
include a seal strip and a step that extends from the seal
strip. The biaser may engage the step of the inner strip

seal.
[0009] In some embodiments, the step may be one of
integral to and brazed to the seal strip. In some embod-
iments, the inner strip seal may include a seal strip and
a hook end. The biaser may engage the hook end of the
inner strip seal.
[0010] In some embodiments, the gas turbine engine
assembly may further include a ground component ar-
ranged adjacent to the first attachment feature and the
second attachment feature opposite the first panel and
the second panel. The biaser seal may include an outer
strip seal arranged in the slots formed in the first attach-
ment feature and the second attachment feature that en-
gages the ground component. The biaser of the biaser
seal may be configured to push the outer strip seal toward
the ground component. In some embodiments, the outer
strip seal may overlap the inner strip seal within the slots
formed in the first attachment feature and the second
attachment feature.
[0011] In some embodiments, the biaser may include
a bent strip of single-thickness material formed to include
an inner pusher portion, an outer pusher portion, and a
spring portion. The inner pusher portion may be located
in the slots. The outer pusher portion may be located in
the slots. The spring portion may interconnect the inner
pusher portion and the outer pusher portion. The inner
pusher portion may be arranged to engage the inner strip
seal. The outer pusher portion may be arranged to en-
gage the outer strip seal. The spring portion may be
shaped to bias the inner pusher portion away from the
outer pusher portion.
[0012] In some embodiments, the spring portion may
be arranged outside the slots formed in the first attach-
ment feature and the second attachment feature. In some
embodiments, the spring portion may be arranged inside
the slots formed in the first attachment feature and the
second attachment feature. In some embodiments, at
least a portion of one of the inner strip seal and the outer
strip seal may be narrower than the inner pusher portion
and the outer pusher portion of the biaser.
[0013] According to another aspect of the present dis-
closure, a gas turbine engine assembly may include a
first component, a second component, and a biaser seal.
The first component may be formed to include a first slot
that extends into the first component. The second com-
ponent may be formed to include a second slot that ex-
tends into the second component. The second compo-
nent may be arranged adjacent to the first component to
create an interface therebetween. The biaser seal may
be configured to block gasses from passing through the
interface between the first component and the second
component. The biaser seal may include a first strip seal
and a biaser. The first strip seal may be arranged in the
first slot formed in the first component and the second
slot formed in the second component to close a gap be-
tween the first component and the second component.
The biaser may be arranged, at least in part, in the first
slot formed in the first component and the second slot
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formed in the second component. The biaser may be
configured to push the first strip seal toward a first end
of the respective first and second slots.
[0014] In some embodiments, the first strip seal may
include a seal strip and a step that extends from the seal
strip. The biaser may engage the step of the inner strip
seal.
[0015] In some embodiments, the step may be one of
integral to and brazed to the seal strip. In some embod-
iments, the inner strip seal may include a seal strip and
a hook end. The biaser may engage the hook end of the
inner strip seal.
[0016] In some embodiments, the biaser seal may in-
clude a second strip seal arranged in the first slot formed
in the first component and the second slot formed in the
second component to close a gap between the first com-
ponent and the second component. The biaser of the
biaser seal may be configured to push the second strip
seal toward a second end of the respective first and sec-
ond slots, opposite the first end. In some embodiments,
the second strip seal may overlap the first strip seal within
the first slot and the second slot.
[0017] In some embodiments, the biaser may include
a bent strip of single-thickness material formed to include
an inner pusher portion, an outer pusher portion, and a
spring portion. The inner pusher portion may be located
in the first slot and the second slot. The outer pusher
portion may be located in the first slot and the second
slot. The spring portion may interconnect the inner push-
er portion and the outer pusher portion. The inner pusher
portion may be arranged to engage the inner strip seal.
The outer pusher portion may be arranged to engage the
second strip seal. The spring portion may be shaped to
bias the inner pusher portion away from the outer pusher
portion.
[0018] In some embodiments, the spring portion may
be arranged outside the first slot formed in the first com-
ponent and the second slot formed in the second com-
ponent. In some embodiments, the spring portion may
be arranged inside the first slot formed in the first com-
ponent and the second slot formed in the second com-
ponent.
[0019] These and other features of the present disclo-
sure will become more apparent from the following de-
scription of the illustrative embodiments.

Fig. 1 is an exploded perspective view of a gas tur-
bine engine assembly including a first blade track
component, a second blade track component, and
a seal assembly adapted to block gasses from pass-
ing through a gap formed at an interface between
the first blade track component and the second blade
track component showing that the seal assembly in-
cludes a rod seal, an axial-locator seal, and a biaser
seal;
Fig. 2 is a perspective view of the gas turbine engine
assembly from Fig. 1 assembled to show that the
seal assembly is received in a channel formed be-

tween the first blade track component and the sec-
ond blade track component along radially-outwardly
facing surfaces of the first blade track component
and the second blade track component;
Fig. 3 is a cross sectional view of Fig. 2 showing that
the biaser seal is configured to push the rod seal of
the seal assembly into contact with the blade track
components and showing that the biaser seal in-
cludes an inner strip seal, an outer strip seal, and a
bias member that pushes the inner strip seal and the
outer strip seal into position contacting adjacent
blade track components;
Fig. 4 is detail view of a portion of Fig. 3 showing that
the outer strip seal includes a seal strip and a step
integral with the seal strip that extends from the seal
strip to be engaged by the bias member;
Fig. 5 is a cross sectional view of another gas turbine
engine assembly with a second biaser seal showing
that the second biaser seal is configured to push the
rod seal of the seal assembly into contact with the
blade track components and showing that the biaser
seal includes an inner strip seal, an outer strip seal,
and a bias member that pushes the inner strip seal
and the outer strip seal into position contacting ad-
jacent components;
Fig. 6 is detail view of a portion of Fig. 5 showing that
the outer strip seal includes a seal strip and a step
bonded to the seal strip that extends from the seal
strip to be engaged by the bias member;
Fig. 7 is a cross sectional view of another gas turbine
engine assembly with a third biaser seal showing
that the third biaser seal is configured to push the
rod seal of the seal assembly into contact with the
blade track components;
Fig. 8 is a cross sectional view of another gas turbine
engine assembly with a fourth biaser seal showing
that the fourth biaser seal is configured to push the
rod seal of the seal assembly into contact with the
blade track components;
Fig. 9 is a cross sectional view of another gas turbine
engine assembly with a fifth biaser seal showing that
the fifth biaser seal is configured to push the rod seal
of the seal assembly into contact with the blade track
components and showing that the biaser seal in-
cludes an inner strip seal, an outer strip seal, and a
bias member that pushes the inner strip seal and the
outer strip seal into position contacting adjacent
components;
Fig. 10 is detail view of a portion of Fig. 9 showing
that the inner strip seal of the biaser seal includes a
hook engaged by the bias member to push the inner
strip seal into the rod seal;
Fig. 11 is a cross sectional view of another gas tur-
bine engine assembly with a sixth biaser seal show-
ing that the sixth biaser seal is configured to push
the rod seal of the seal assembly into contact with
the blade track components and showing that the
biaser seal includes an inner strip seal, an outer strip
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seal, and a bias member that pushes the inner strip
seal and the outer strip seal into position contacting
adjacent components;
Fig. 12 is detail view of a portion of Fig. 11 showing
that the outer strip seal includes a seal strip and a
hook integral with the seal strip that extends from
the seal strip to be engaged by the bias member;
Fig. 13 is detail view of a portion of Fig. 11 showing
that the outer strip seal includes a joggle near the
hook and that the inner strip seal extends radially
toward the joggle;
Fig. 14 is detail view of a portion of Fig. 11 showing
that the inner strip seal includes a seal strip and a
hook integral with the seal strip that extends from
the seal strip to be engaged by the bias member;
Fig. 15 is a cross sectional view of another gas tur-
bine engine assembly with a seventh biaser seal
showing that the seventh biaser seal is configured
to push the rod seal of the seal assembly into contact
with the blade track components and showing that
the biaser seal includes an inner strip seal, an outer
strip seal, and a bias member that is integral with the
inner strip seal;
Fig. 16 is a cross sectional view of another gas tur-
bine engine assembly with an eighth biaser seal
showing that the eighth biaser seal is configured to
push the rod seal of the seal assembly into contact
with the blade track components and showing that
the biaser seal includes an inner strip seal, an outer
strip seal, and a bias member that is integral with the
inner strip seal and the outer strip;
Fig. 17 is detail view of a portion of Fig. 16 showing
a first embodiment of the outer strip seal in which
the outer strip seal has an end with a relatively linear
edge;
Fig. 18 is detail view of a portion of Fig. 16 showing
a second embodiment of the outer strip seal in which
the outer strip seal has an end with a curved edge;
Fig. 19 is detail view of a portion of Fig. 16 showing
a third embodiment of the outer strip seal in which
the outer strip seal has an end with a plurality of
angled edges;
Fig. 20 is detail view of a portion of Fig. 16 showing
a fourth embodiment of the outer strip seal in which
the outer strip seal has an end with a narrow portion
and a wide portion; and
Fig. 21 is a cross sectional view of another gas tur-
bine engine assembly with a biaser seal showing
that the biaser seal is configured to push the rod seal
of the seal assembly into contact with the blade track
components and showing that the biaser seal in-
cludes an inner strip seal, an outer strip seal, a bias
member that is integral with the inner strip seal and
the outer strip, and a backer seal in contact with the
bias member.

[0020] For the purposes of promoting an understand-
ing of the principles of the disclosure, reference will now

be made to a number of illustrative embodiments shown
in the drawings and specific language will be used to
describe the same.
[0021] A seal assembly 10 is adapted to close a chan-
nel 28 between first and second adjacent components
20, 30 in a gas turbine engine assembly 60 as shown in
Figs. 1 and 2. The gas turbine engine assembly 60 sep-
arates a high pressure zone HP from a low pressure zone
LP within a gas turbine engine (not shown). The seal
assembly 10 is arranged in a channel 28 formed by the
adjacent components 20, 30 that opens toward the high
pressure zone HP to block gasses from passing through
the channel 28 between the high pressure zone HP and
the low pressure zone LP during use of the gas turbine
engine assembly 60.
[0022] In the illustrative embodiment, the components
20, 30 are blade track segments 20, 30 made from ce-
ramic matrix materials that may be used with other blade
track segments to provide a ring that extends around a
central axis of the gas turbine engine assembly 60. The
ring is arranged around rotating turbine wheels used in
the gas turbine engine to form a gas path for directing
gases through the gas turbine engine. When assembled,
the first component 20 and the second component 30
are arranged adjacent to one another so that a right side
surface 66 of the first component 20 is in confronting
relation with a left side surface 65 of the second compo-
nent 30 as shown in Fig. 2. A right chamfer surface 68
of the first component 20 cooperates with a left chamfer
surface 67 of the second component 30 to create the
channel 28 opening toward the high pressure zone HP
that receives the seal assembly 10 as shown in Figs. 2
and 3.
[0023] The seal assembly 10 includes a rod seal 12,
an axial-locator seal 14, and a biaser seal 16 as shown
in Figs 1-3. The rod seal 12 is located in the channel 28
to block gasses from passing through the channel 28
between the high pressure zone HP and the low pressure
zone LP during use of the gas turbine engine assembly
60. The axial-locator seal 14 engages the components
20, 30 and the rod seal 12 to axial locate the rod seal 12
relative to the components 20, 30. The biaser seal 16
pushes the rod seal 12 radially inward into engagement
with the components 20, 30 so that the rod seal 12 re-
mains engaged with the components 20, 30.
[0024] The biaser seal 16 includes an inner strip seal
32, an outer strip seal 34, and a biaser 36 as shown in
Fig. 3. Illustratively, the inner strip seal 32 engages the
rod seal 12 and the outer strip seal 34 engages the ground
component 70. The biaser 36 is configured to force the
inner strip seal 32 away from the outer strip seal 34 to
cause the inner strip seal 32 to push the rod seal 12 into
engagement with the components 20, 30 while allowing
for relative growth between the first component 20, the
second component 30, and the ground component 70.
[0025] As one example, if the first component 20 and
the second component 30 move apart from the ground
component 70, the force of the biaser 36 causes the inner
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strip seal 32 to move away from the outer strip seal 34.
As a result, the inner strip seal 32 continues to push the
rod seal 12 into engagement with the components 20,
30. As another example, if the components 20, 30 move
toward the ground component 70, the inner strip seal 32
will overcome the bias force of the biaser 36 and move
toward the outer strip seal 34 while still pushing the rod
seal 12 into engagement with the components 20, 30.
[0026] Each of the components 20, 30 are substantially
similar and each includes a panel 22, a first hanger 24,
and a second hanger 26 as shown in Figs. 1 and 2. The
first hanger 24 and the second hanger 26 are sometimes
referred to as attachment features. The panel 22 sepa-
rates the high pressure zone HP from the low pressure
zone LP. The first hanger 24 and the second hanger 26
are configured to be coupled to structure surrounding the
gas turbine engine assembly 60 such as, for example,
the ground component 70 as shown in Fig. 3.
[0027] Each panel 22 of the components 20, 30 is il-
lustratively formed to include a high pressure surface 61
and a low pressure surface 62 as shown in Fig. 2. The
high pressure surface 61 faces the high pressure zone
HP and the low pressure surface 62 is opposite the high
pressure surface 61 and faces the low pressure zone LP.
Each panel 22 is also formed to include a forward surface
63, an aft surface 64, the left side surface 65, and the
right side surface 66 as shown in Figs. 1 and 2.
[0028] Additionally, in the illustrative embodiment,
each panel 22 is formed to include the left chamfer sur-
face 67 and the right chamfer surface 68 as shown in
Fig. 1. The left chamfer surface 67 extends at an angle
generally from the high pressure surface 61 to the left
side surface 65 of the panel 22. The right chamfer surface
68 extends at an angle generally from the high pressure
surface 61 to the right side surface 66 of the panel 22.
The left chamfer surface 67 and the right chamfer surface
68 may be generally flat or barreled (curved).
[0029] The left chamfer surface 67 and the right cham-
fer surface 68 extend along the corresponding left side
surface 65 and the right side surface 66 from the forward
surface 63 to the aft surface 64 as shown in Fig. 1. Ac-
cordingly, the channel 28 extends from the forward sur-
face 63 to the aft surface 64 of the panels 22 included in
the first component 20 and the second component 30.
The channel 28 is illustratively shaped with straight sides
forming a generally triangular space for the seal assem-
bly 10, but may have curved or otherwise shaped sides
that provide a space for the seal assembly 10.
[0030] The first hanger 24 and the second hanger 26
are integral with the panels 22 of the first and the second
components 20, 30 and are adapted for coupling the pan-
els 22 of the first and the second component 20, 30 with
structure surrounding the gas turbine engine assembly
60 as suggested in Figs. 1 and 2. In the illustrative em-
bodiment, the first hanger 24 and the second hanger 26
have a generally L-shape adapted to hang from brackets
in a support structure. In other embodiments, the first and
the second hangers may be dovetail shaped, may have

pin-receiving holes, or have any other suitable shape for
coupling the gas turbine engine assembly 60 with other
structures.
[0031] Each of the first hangers 24 is formed to include
a slot 94 sized to receive the axial-locator seal 14 as
shown in Figs. 1 and 2. The slots 94 of adjacent compo-
nents 20, 30 cooperate to receive the axial-locator seal
14. Each of the second hangers 26 is formed to include
a slot 96 sized to receive at least a portion of the biaser
seal 16 as shown in Figs. 1 and 2. The slots 96 of adjacent
components 20, 30 cooperate to receive the biaser seal
16.
[0032] In some embodiments, the components 20, 30
are made from materials other than ceramic matrix com-
posite materials. In other embodiments, the components
20, 30 are adapted for use as combustor tiles included
in the combustor of a gas turbine engine or as heat shields
included in other sections of a gas turbine engine.
[0033] Illustratively, the gas turbine engine assembly
60 further includes the ground component 70 as shown
in Figs. 3 and 4. The ground component 70 is arranged
adjacent to the second hangers 26 of the first and second
components 20, 30 opposite the panels 22. Specifically,
the ground component 70 is located radially around and
outside of the second hangers 26. The gas turbine engine
assembly 60 may further include a locator flange 72 and
a seal 74 as shown in Fig. 3.
[0034] The seal assembly 10 is arranged in the channel
28 formed by the left chamfer surface 67 and the right
chamfer surface 68 when the first component 20 is ar-
ranged in confronting relation to the second component
30. The seal assembly 10 illustratively includes the rod
seal 12, the biaser seal 16, and the axial-locator seal 14
as shown in Fig. 1. The rod seal 12 is arranged in the
channel 28 and is pushed into contact with the first and
second components 20, 30 by the biaser seal 16 to block
gasses from passing through the channel 28 formed be-
tween the first and the second components 20, 30. The
axial-locator seal 14 is configured to block axial move-
ment of the rod seal 12 in the channel 28.
[0035] The rod seal 12 is illustratively sized to extend
from the forward surface 63 to the aft surface 64 of the
panels 22 included in the first and the second compo-
nents 20, 30 as shown in Figs. 1 and 2. In the illustrative
embodiment, the rod seal 12 is formed to include a notch
84 as shown in Fig. 1. The notch 84 receives a portion
of the axial-locator seal 14 so that the rod seal 12 is axially
located by the axial-locator seal 14.
[0036] In other embodiments, any number of notches
may be formed in the rod seal 12. The notch 84 illustra-
tively extends most the way around the rod seal 12 as
shown in Fig. 1. In some embodiments, the notch 84 may
extend fully around the rod seal 12. In some embodi-
ments, no notches are formed in the rod seal 12 as dif-
ferent locating features may be included in the compo-
nents 20, 30.
[0037] In the illustrative embodiment, the rod seal 12
has a semicircular cross sectional profile. In other em-
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bodiments, the rod seal 12 may have a round cross sec-
tional profile, a circular cross sectional profile, an elliptical
cross sectional profile, or a polygonal cross sectional pro-
file. The rod seal 12 illustratively comprises ceramic ma-
trix composite materials. In other embodiments, the rod
seal 12 comprises ceramic monolithic materials, metallic
materials, or other suitable materials.
[0038] When the gas turbine engine is not operating,
there is no high pressure zone HP pushing the rod seal
12 into place. The biaser seal 16 pushes the rod seal 12
radially inwardly while the gas turbine engine is not op-
erating so that the rod seal 12 maintains contact with the
components 20, 30. During use of the gas turbine engine,
the pressure in the high pressure zone may cooperate
with the biaser seal 16 to help push the rod seal 12 into
contact with the components 20, 30. The biaser seal 16
is illustratively made up of a number of components as
shown in Figs. 1-4, but can also be made up of a single
component as shown in other embodiments of the
present disclosure.
[0039] The biaser seal 16 includes an inner strip seal
32, an outer strip seal 34, and a biaser 36 as shown in
Fig. 3. The inner strip seal 32 is arranged in the slots 96
formed in the second hangers 26 of the components 20,
30 and engages the rod seal 12. The outer strip seal 34
is arranged in the slots 96 and engages the ground com-
ponent 70. The biaser 36 is arranged, at least in part, in
the slots 96 formed in the second hangers 26 and is con-
figured to push the inner strip seal 32 toward the rod seal
12.
[0040] The inner strip seal 32 includes a seal strip 38
and a step 40 that extends from the seal strip 38 as shown
in Fig. 3. During use, the biaser 36 engages the step 40
of the inner strip seal 32 to bias the inner strip seal 32
radially inwardly and push the inner strip seal 32 toward
the rod seal 12. In the illustrative embodiment, the step
40 is integral to the seal strip 38 such that the inner strip
seal 32 is a monolithic component. In other embodi-
ments, the step 40 is coupled to the seal strip 38 such
as, for example, with braze. In the illustrative embodi-
ment, the seal strip 38 is joggled (sometimes called bent)
axially forward such that a portion of the seal strip 38
extends axially forward and radially outward from the step
40 relative to another portion of the seal strip 38.
[0041] The outer strip seal 34 overlaps the inner strip
seal 32 within the slots 96 formed in the components 20,
30 as shown in Fig. 3. The outer strip seal 34 includes a
seal strip 42 and a step 44 that extends from the seal
strip 42 as shown in Fig. 3. The biaser 36 engages the
step 44 of the outer strip seal 34 to bias the outer strip
seal 34 radially outward and push the outer strip seal 34
toward the ground component 70. In the illustrative em-
bodiment, the step 44 is integral to the seal strip 42 such
that the outer strip seal 34 is a monolithic component. In
other embodiments, the step 44 is coupled to the seal
strip 42.
[0042] The biaser 36 comprises a bent strip of single-
thickness material formed to include an inner pusher por-

tion 46, an outer pusher portion 48, and a spring portion
50 as shown in Fig. 3. In other embodiments, the biaser
36 is formed from a plurality of components. The inner
pusher portion 46 is located in the slots 96 and is arranged
to engage the inner strip seal 32. The outer pusher portion
48 is located in the slots 96 and is arranged to engage
the outer strip seal 34. The spring portion 50 intercon-
nects the inner pusher portion 46 and the outer pusher
portion 48.
[0043] The spring portion 50 is shaped to bias the inner
pusher portion 46 away from the outer pusher portion 48
as shown in Fig. 3. Illustratively, the inner pusher portion
46 and the outer pusher portion 48 are pushed together
to compress the spring portion 50 during assembly. After
the biaser seal 16 is assembled, the spring portion 50
provides an opposing force that causes the inner pusher
portion 46 and the outer pusher portion 48 to push the
inner strip seal 32 and the outer strip seal 34 apart toward
the components 20, 30 and the ground component 70
respectively. The spring portion 50 causes the inner
pusher portion to push the rod seal 12 into engagement
while allowing for growth between the components 20,
30 and the ground component 70.
[0044] The spring portion 50 may be shaped in a
number of ways to bias the inner pusher portion 46 away
from the outer pusher portion 48 as suggested in Figs.
3, 5, 7, 8, 9, 11, 15, 16, and 21. In the illustrative embod-
iment, the spring portion 50 is arranged outside the slots
96 formed in the second hangers 26 of the components
20, 30. In other embodiments, the spring portion 50 is
arranged inside the slots 96 formed in the second hang-
ers 26 of the components 20, 30.
[0045] The axial-locator seal 14 extends into the first
component 20 and the second component 30 and over
the channel 28 to block movement of the rod seal 12 out
of the channel 28 as suggested in Figs. 1 and 2. The
axial-locator seal 14 extends out from slots 94 formed in
the first component 20 and the second component 30.
The slots 94 are illustratively formed in the first hanger
24 and the panel 22 included in each of the first and the
second components 20, 30.
[0046] The axial-locator seal 14 is formed to include a
cutout 15 that receives a necked down portion of the rod
seal 12 at the notch 84. The axial-locator seal 14 com-
prises metallic materials but may comprise ceramic-con-
taining materials or other suitable materials. Illustratively,
the axial-locator seal 14 is formed from a material having
a generally constant thickness as shown in Fig. 1.
[0047] Another embodiment of a seal assembly 210
for use in a gas turbine engine assembly 260 is shown
in Figs. 5 and 6. The seal assembly 210 is substantially
similar to the seal assembly 10 shown in Figs. 1-4 and
described herein. Accordingly, similar reference num-
bers in the 200 series indicate features that are common
between the seal assembly 10 and the seal assembly
210. The description of the seal assembly 10 is incorpo-
rated by reference to apply to the seal assembly 210,
except in instances when it conflicts with the specific de-
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scription and the drawings of the seal assembly 210.
[0048] The seal assembly 210 includes the rod seal
12, the axial-locator seal 14, and a biaser seal 216. The
biaser seal 216 includes an inner strip seal 232, an outer
strip seal 234, and a biaser 236 as shown in Fig. 5.
[0049] The inner strip seal 232 of the seal assembly
210 includes a seal strip 238 and a step end 240 that
extends from the seal strip 238 as shown in Fig. 5. The
biaser 236 engages the step end 240 of the inner strip
seal 232 to bias the inner strip seal 232 radially inward
and push the inner strip seal 232 toward the rod seal 12.
In the illustrative embodiment, the step end 240 is brazed
to the seal strip 238. In the illustrative embodiment, the
seal strip 238 is joggled axially forward.
[0050] The outer strip seal 234 overlaps the inner strip
seal 232 within the slots 96 formed in the components
20, 30 as shown in Fig. 5. The outer strip seal 234 in-
cludes a seal strip 242 and a step 244 that extends from
the seal strip 242 as shown in Fig. 6. In the illustrative
embodiment, the step 244 is brazed to the seal strip 242
with braze 243. The biaser 236 engages the step 244 of
the outer strip seal 234 to bias the outer strip seal 234
radially outward and push the outer strip seal 234 toward
the ground component 70.
[0051] The biaser 236 comprises a bent strip of single-
thickness material formed to include the inner pusher por-
tion 246, an outer pusher portion 248, and the spring
portion 250 as shown in Fig. 5. Illustratively, the outer
pusher portion 248 and the inner pusher portion 246 are
relatively shorter than the outer pusher portion 48 and
the inner pusher portion 46 of the seal assembly 10. The
spring portion 250 interconnects the inner pusher portion
246 and the outer pusher portion 248.
[0052] Another embodiment of a seal assembly 310
for use in a gas turbine engine assembly 360 is shown
in Fig. 7. The seal assembly 310 is substantially similar
to the seal assembly 10 shown in Figs. 1-4 and described
herein. Accordingly, similar reference numbers in the 300
series indicate features that are common between the
seal assembly 10 and the seal assembly 310. The de-
scription of the seal assembly 10 is incorporated by ref-
erence to apply to the seal assembly 310, except in in-
stances when it conflicts with the specific description and
the drawings of the seal assembly 310.
[0053] The seal assembly 310 includes the rod seal
12, the axial-locator seal 14, and a biaser seal 316. The
biaser seal 316 includes an inner strip seal 332, an outer
strip seal 334, and a biaser 336 as shown in Fig. 7.
[0054] The inner strip seal 332 of the seal assembly
310 includes a seal strip 338 and a hook end 340 that
extends from the seal strip 338 as shown in Fig. 7. An
inner pusher portion 346 of the biaser 336 is received in
the hook end 340 to couple the biaser 336 with the inner
strip seal 332. The biaser 336 engages the hook end 340
of the inner strip seal 332 to bias the inner strip seal 332
radially inward and push the inner strip seal 332 toward
the rod seal 12. In the illustrative embodiment, the hook
end 340 is integral to the seal strip 338 such that the inner

strip seal 332 is a monolithic component. In other em-
bodiments, the hook end 340 is coupled to the seal strip
338 such as, for example, with braze. In the illustrative
embodiment, the seal strip 338 is joggled axially forward.
[0055] The outer strip seal 334 overlaps the inner strip
seal 332 within the slots 96 formed in the first component
20 and the second component 30 as shown in Fig. 7.
The outer strip seal 334 includes a seal strip 342 and a
hook end 344 that extends from the seal strip 342 as
shown in Fig. 7. The biaser 336 engages the hook end
344 of the outer strip seal 334 to bias the outer strip seal
334 radially outward and push the outer strip seal 334
toward the ground component 70.
[0056] The biaser 336 comprises a bent strip of single-
thickness material formed to include an inner pusher por-
tion 346, an outer pusher portion 348, and the spring
portion 50 as shown in Fig. 7. Illustratively, the outer
pusher portion 348 and the inner pusher portion 346 are
relatively longer than the outer pusher portion 48 and the
inner pusher portion 46 of the seal assembly 10. The
spring portion 50 interconnects the inner pusher portion
346 and the outer pusher portion 348.
[0057] Another embodiment of a seal assembly 410
for use in a gas turbine engine assembly 460 is shown
in Fig. 8. The seal assembly 410 is substantially similar
to the seal assembly 10 shown in Figs. 1-4 and described
herein. Accordingly, similar reference numbers in the 400
series indicate features that are common between the
seal assembly 10 and the seal assembly 410. The de-
scription of the seal assembly 10 is incorporated by ref-
erence to apply to the seal assembly 410, except in in-
stances when it conflicts with the specific description and
the drawings of the seal assembly 410.
[0058] The seal assembly 410 includes the rod seal
12, the axial-locator seal 14, and a biaser seal 416. The
biaser seal 416 includes an inner strip seal 432, an outer
strip seal 434, and a biaser 436 as shown in Fig. 8. The
seal assembly 410 further includes a component 420
formed to define a slot 496 shaped to receive the biaser
seal 416 as shown in Fig. 8.
[0059] The inner strip seal 432 overlaps the outer strip
seal 434 within the slots 496 formed in the first component
420 and the second component 430 as shown in Fig. 8.
The inner strip seal 432 of the seal assembly 410 includes
a seal strip 438 and a hook end 440 that extends from
the seal strip 438 as shown in Fig. 8. An inner pusher
portion 446 of the biaser 436 is received in the hook end
440 to couple the biaser 436 with the inner strip seal 432.
The biaser 436 engages the hook end 440 of the inner
strip seal 432 to bias the inner strip seal 432 radially in-
ward and push the inner strip seal 432 toward the rod
seal 12.
[0060] In the illustrative embodiment, the hook end 440
is integral to the seal strip 438 such that the inner strip
seal 432 is a monolithic component. In other embodi-
ments, the hook end 440 is coupled to the seal strip 438
such as, for example, with braze. In the illustrative em-
bodiment, the seal strip 438 is formed without a joggle.
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[0061] The outer strip seal 434 includes a seal strip
442 and a hook end 444 that extends from the seal strip
442. The biaser 436 engages the hook end 444 of the
outer strip seal 434 to bias the outer strip seal 434 radially
outward and push the outer strip seal 434 toward the
ground component 70.
[0062] The biaser 436 comprises a bent strip of single-
thickness material formed to include an inner pusher por-
tion 446, an outer pusher portion 448, and the spring
portion 450 as shown in Fig. 8. Illustratively, the outer
pusher portion 448 is relatively shorter than the outer
pusher portion 48 of the seal assembly 10 and the inner
pusher portion 446 is relatively longer than the inner
pusher portion 46 of the seal assembly 10. The spring
portion 450 interconnects the inner pusher portion 446
and the outer pusher portion 448.
[0063] As shown in Fig. 8, the spring portion 450 is
located radially outward toward the hook end 444 of the
outer strip seal 434 and the ground component 70. The
spring portion 450 is shaped to have a relatively smaller
radial height when compared to the spring portion 50.
[0064] Another embodiment of a seal assembly 510
for use in a gas turbine engine assembly 560 is shown
in Figs. 9 and 10. The seal assembly 510 is substantially
similar to the seal assembly 10 shown in Figs. 1-4 and
described herein. Accordingly, similar reference num-
bers in the 500 series indicate features that are common
between the seal assembly 10 and the seal assembly
510. The description of the seal assembly 10 is incorpo-
rated by reference to apply to the seal assembly 510,
except in instances when it conflicts with the specific de-
scription and the drawings of the seal assembly 510.
[0065] The seal assembly 510 includes the rod seal
12, the axial-locator seal 14, and a biaser seal 516. The
biaser seal 516 includes an inner strip seal 532, an outer
strip seal 534, and a biaser 536 as shown in Figs. 9 and
10. The seal assembly 510 further includes a component
520 formed to define a slot 596 shaped to receive the
biaser seal 516 as shown in Fig. 9.
[0066] The inner strip seal 532 of the seal assembly
510 includes a seal strip 538 and a hook end 540 that
extends from the seal strip 538 as shown in Fig. 9. An
inner pusher portion 546 of the biaser 536 is received in
the hook end 540 to couple the biaser 536 with the inner
strip seal 532. The biaser 536 engages the hook end 540
of the inner strip seal 532 and biases the inner strip seal
532 radially inward to push the inner strip seal 532 toward
the rod seal 12.
[0067] In the illustrative embodiment, the hook end 540
is integral to the seal strip 538 such that the inner strip
seal 532 is a monolithic component as shown in Fig. 10.
In other embodiments, the hook end 540 is coupled to
the seal strip 538 such as, for example, with braze. In
the illustrative embodiment, the seal strip 538 is formed
without a joggle. Illustratively, the inner strip seal 532
generally extends radially an entire length of the outer
strip seal 534.
[0068] The outer strip seal 534 overlaps the inner strip

seal 532 within the slots 596 formed in the first component
520 and the second component 530 as shown in Fig. 9.
The outer strip seal 534 includes a seal strip 542 and a
hook end 544 that extends from the seal strip 542. The
biaser 536 engages the hook end 544 of the outer strip
seal 534 and biases the outer strip seal 534 radially out-
ward to push the outer strip seal 534 toward the ground
component 70. In the illustrative embodiment, the seal
strip 542 is formed without a joggle.
[0069] The biaser 536 comprises a bent strip of single-
thickness material formed to include an inner pusher por-
tion 546, an outer pusher portion 548, and the spring
portion 550 as shown in Figs. 9 and 10. Illustratively, the
outer pusher portion 548 is relatively shorter than the
outer pusher portion 48 of the seal assembly 10 and the
inner pusher portion 546 is relatively longer than the inner
pusher portion 46 of the seal assembly 10. The spring
portion 550 interconnects the inner pusher portion 546
and the outer pusher portion 548.
[0070] As shown in Fig. 9, the spring portion 550 is
located radially outward toward the hook end 544 of the
outer strip seal 534 and the ground component 70. The
spring portion 550 is shaped to have a relatively smaller
radial height when compared to the spring portion 50.
[0071] Another embodiment of a seal assembly 610
for use in a gas turbine engine assembly 660 is shown
in Figs. 11-14. The seal assembly 610 is substantially
similar to the seal assembly 10 shown in Figs. 1-4 and
described herein. Accordingly, similar reference num-
bers in the 600 series indicate features that are common
between the seal assembly 10 and the seal assembly
610. The description of the seal assembly 10 is incorpo-
rated by reference to apply to the seal assembly 610,
except in instances when it conflicts with the specific de-
scription and the drawings of the seal assembly 610.
[0072] The seal assembly 610 includes the rod seal
12, the axial-locator seal 14, and a biaser seal 616. The
biaser seal 616 includes an inner strip seal 632, an outer
strip seal 634, and a biaser 636 as shown in Figs. 11-14.
The seal assembly 610 further includes a component 620
formed to define a slot 696 shaped to receive the biaser
seal 616 as shown in Fig. 11.
[0073] The inner strip seal 632 of the seal assembly
610 includes a seal strip 638 and a hook end 640 that
extends from the seal strip 638 as shown in Figs. 11 and
14. An inner pusher portion 646 of the biaser 636 is re-
ceived in the hook end 640 to couple the biaser 636 with
the inner strip seal 632. The biaser 636 engages the hook
end 640 of the inner strip seal 632 and biases the inner
strip seal 632 radially inward to push the inner strip seal
632 toward the rod seal 12.
[0074] In the illustrative embodiment, the hook end 640
is integral to the seal strip 638 such that the inner strip
seal 632 is a monolithic component as shown in Figs. 11
and 14. In other embodiments, the hook end 640 is cou-
pled to the seal strip 638 such as, for example, with braze.
In the illustrative embodiment, the seal strip 638 is formed
without a joggle. Illustratively, the inner strip seal 632
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generally extends radially an entire length of a seal strip
642 of the outer strip seal 634.
[0075] The outer strip seal 634 overlaps the inner strip
seal 632 within the slots 696 formed in the first component
620 and the second component 630 as shown in Fig. 11.
The outer strip seal 634 includes the seal strip 642 and
a hook end 644 that extends from the seal strip 642. The
biaser 636 engages the hook end 644 of the outer strip
seal 634 and biases the outer strip seal 634 radially out-
ward to push the outer strip seal 634 toward the ground
component 70 as shown in Figs. 11 and 12. In the illus-
trative embodiment, the seal strip 642 is formed to include
a joggle as shown in Fig. 13.
[0076] The biaser 636 comprises a bent strip of single-
thickness material formed to include an inner pusher por-
tion 646, an outer pusher portion 648, and the spring
portion 650 as shown in Fig. 11. Illustratively, the outer
pusher portion 648 is relatively shorter than the outer
pusher portion 48 of the seal assembly 10 and the inner
pusher portion 646 is relatively longer than the inner
pusher portion 46 of the seal assembly 10. The spring
portion 650 interconnects the inner pusher portion 646
and the outer pusher portion 648.
[0077] As shown in Fig. 11, the spring portion 650 is
located radially outward toward the hook end 644 of the
outer strip seal 634 and the ground component 70. The
spring portion 650 is shaped to have a relatively smaller
radial height when compared to the spring portion 50.
[0078] Another embodiment of a seal assembly 710
for use in a gas turbine engine assembly 760 is shown
in Fig. 15. The seal assembly 710 is substantially similar
to the seal assembly 10 shown in Figs. 1-4 and described
herein. Accordingly, similar reference numbers in the 700
series indicate features that are common between the
seal assembly 10 and the seal assembly 710. The de-
scription of the seal assembly 10 is incorporated by ref-
erence to apply to the seal assembly 710, except in in-
stances when it conflicts with the specific description and
the drawings of the seal assembly 710.
[0079] The seal assembly 710 includes the rod seal
12, the axial-locator seal 14, and a biaser seal 716. The
biaser seal 716 includes an inner strip seal 732, an outer
strip seal 734, and a biaser 736 as shown in Fig. 15. The
seal assembly 710 further includes a component 720
formed to define a slot 796 shaped to receive the biaser
seal 716 as shown in Fig. 15.
[0080] The inner strip seal 732 of the seal assembly
710 is integral with the biaser 736 as shown in Fig. 15.
The inner strip seal 732 is coupled to the biaser 736 at
the joggled portion of the inner strip seal 732. The biaser
736 pushes the inner strip seal 732 radially inward toward
the rod seal 12.
[0081] The outer strip seal 734 overlaps the biaser 736
within the slots 796 formed in the first component 720
and the second component 730 as shown in Fig. 15. The
outer strip seal 734 includes a seal strip 742 and a hook
end 744 that extends from the seal strip 742. The biaser
736 engages the hook end 744 of the outer strip seal 734

and biases the outer strip seal 734 radially outward to
push the outer strip seal 734 toward the ground compo-
nent 70 as shown in Fig. 15.
[0082] The biaser 736 comprises a bent strip of single-
thickness material formed to include an inner pusher por-
tion 746, an outer pusher portion 748, and the spring
portion 750 as shown in Fig. 15. Illustratively, the outer
pusher portion 748 is relatively shorter than the outer
pusher portion 48 of the seal assembly 10 and the inner
pusher portion 746 is relatively longer than the inner
pusher portion 46 of the seal assembly 10. The spring
portion 750 interconnects the inner pusher portion 746
and the outer pusher portion 748.
[0083] Another embodiment of a seal assembly 810
for use in a gas turbine engine assembly 860 is shown
in Fig. 16. The seal assembly 810 is substantially similar
to the seal assembly 10 shown in Figs. 1-4 and described
herein. Accordingly, similar reference numbers in the 800
series indicate features that are common between the
seal assembly 10 and the seal assembly 810. The de-
scription of the seal assembly 10 is incorporated by ref-
erence to apply to the seal assembly 810, except in in-
stances when it conflicts with the specific description and
the drawings of the seal assembly 810.
[0084] The seal assembly 810 includes the rod seal
12, the axial-locator seal 14, and a biaser seal 816. The
biaser seal 816 includes an inner strip seal 832, an outer
strip seal 834, and a biaser 836 as shown in Fig. 16.
Illustratively, the biaser 836, the inner seal strip 832, and
the outer seal strip 834 are integrally formed. The seal
assembly 810 further includes a component 820 formed
to define a slot 896 shaped to receive the biaser seal 816
as shown in Fig. 16.
[0085] The biaser 836 comprises a bent strip of single-
thickness material formed to include an inner pusher por-
tion 886, an outer pusher portion 888, and a spring portion
890 that extends between and interconnects the inner
pusher portion 886 and the outer pusher portion 888. The
inner pusher portion 886 is coupled to the inner strip seal
832 and arranged to push the inner strip seal 832 radially
inward toward the rod seal 12. The outer pusher portion
888 is coupled to the outer strip seal 834 and arranged
to push the outer strip seal 834 radially outward toward
the ground component 70. In the illustrative embodiment,
the spring portion 890 is curved and configured to plas-
tically deform to push the inner pusher portion 886 and
the outer pusher portion 888 apart from one another.
[0086] Another embodiment of a biaser seal 916 for
use in the gas turbine engine assembly 860 is shown in
Fig. 17. The biaser seal 916 is substantially similar to the
biaser seal 816 shown in Fig. 16 and described herein.
Accordingly, similar reference numbers in the 900 series
indicate features that are common between the biaser
seal 816 and the biaser seal 916. The description of the
biaser seal 816 is incorporated by reference to apply to
the biaser seal 916, except in instances when it conflicts
with the specific description and the drawings of the bi-
aser seal 916.
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[0087] The biaser seal 916 includes an inner strip seal,
an outer strip seal 934, and a biaser 936. Illustratively,
the biaser 936, the inner strip seal, and the outer strip
seal 934 are integrally formed. The outer strip seal 934
is coupled to an outer pusher portion 988 of the biaser
936 as shown in Fig. 17. The outer strip seal 934 has an
end configured to engage the ground component 70 and
the end has a relatively linear edge. The inner strip seal
is substantially similar to the outer strip seal 934.
[0088] Another embodiment of a biaser seal 1016 for
use in the gas turbine engine assembly 860 is shown in
Fig. 18. The biaser seal 1016 is substantially similar to
the biaser seal 816 shown in Fig. 16 and described here-
in. Accordingly, similar reference numbers in the 1000
series indicate features that are common between the
biaser seal 816 and the biaser seal 1016. The description
of the biaser seal 816 is incorporated by reference to
apply to the biaser seal 1016, except in instances when
it conflicts with the specific description and the drawings
of the biaser seal 1016.
[0089] The biaser seal 1016 includes an inner strip
seal, an outer strip seal 1034, and a biaser 1036. Illus-
tratively, the biaser 1036, the inner strip seal, and the
outer strip seal 1034 are integrally formed. The outer strip
seal 1034 is coupled to an outer pusher portion 1088 of
the biaser 1036 as shown in Fig. 18. The outer strip seal
1034 has an end configured to engage the ground com-
ponent 70 and the end has a curved edge. The inner strip
seal is substantially similar to the outer strip seal 1034.
[0090] Another embodiment of a biaser seal 1116 for
use in the gas turbine engine assembly 860 is shown in
Fig. 19. The biaser seal 1116 is substantially similar to
the biaser seal 816 shown in Fig. 16 and described here-
in. Accordingly, similar reference numbers in the 1100
series indicate features that are common between the
biaser seal 816 and the biaser seal 1116. The description
of the biaser seal 816 is incorporated by reference to
apply to the biaser seal 1116, except in instances when
it conflicts with the specific description and the drawings
of the biaser seal 1116.
[0091] The biaser seal 1116 includes an inner strip
seal, an outer strip seal 1134, and a biaser 1136. Illus-
tratively, the biaser 1136, the inner strip seal, and the
outer strip seal 1134 are integrally formed. The outer strip
seal 1134 is coupled to an outer pusher portion 1188 of
the biaser 1136 as shown in Fig. 19. The outer strip seal
1134 has an end configured to engage the ground com-
ponent 70 and the end has a plurality of linear edges. As
shown in Fig. 19, the linear edges are angled relative to
one another. The end has a narrow portion 1195 formed
to include the angled edges and a wide portion 1197. As
a result, the outer strip seal 1134 is narrower than the
outer pusher portion 1188 of the biaser 1136. The inner
strip seal is substantially similar to the outer strip seal
1134.
[0092] Another embodiment of a biaser seal 1216 for
use in the gas turbine engine assembly 860 is shown in
Fig. 20. The biaser seal 1216 is substantially similar to

the biaser seal 816 shown in Fig. 16 and described here-
in. Accordingly, similar reference numbers in the 1200
series indicate features that are common between the
biaser seal 816 and the biaser seal 1216. The description
of the biaser seal 816 is incorporated by reference to
apply to the biaser seal 1216, except in instances when
it conflicts with the specific description and the drawings
of the biaser seal 1216.
[0093] The biaser seal 1216 includes an inner strip
seal, an outer strip seal 1234, and a biaser 1236. Illus-
tratively, the biaser 1236, the inner strip seal, and the
outer strip seal 1234 are integrally formed. The outer strip
seal 1234 is coupled to an outer pusher portion 1288 of
the biaser 1236 as shown in Fig. 20. The outer strip seal
1234 has an end configured to engage the ground com-
ponent 70. As shown in Fig. 20, the end has a narrow
portion 1295 arranged to engage the ground component
70 and a wide portion 1297 coupled to the outer pusher
portion 1288. As a result, a portion of the outer strip seal
1234 is narrower than the outer pusher portion 1288 of
the biaser 1236. The inner strip seal is substantially sim-
ilar to the outer strip seal 1234. Illustratively, the spring
portion 890 is narrower than the outer pusher portion
1288.
[0094] Another embodiment of a seal assembly 1310
for use in a gas turbine engine assembly 1360 is shown
in Fig. 21. The seal assembly 1310 is substantially similar
to the seal assembly 10 shown in Figs. 1-4 and described
herein. Accordingly, similar reference numbers in the
1300 series indicate features that are common between
the seal assembly 10 and the seal assembly 1310. The
description of the seal assembly 10 is incorporated by
reference to apply to the seal assembly 1310, except in
instances when it conflicts with the specific description
and the drawings of the seal assembly 1310.
[0095] The seal assembly 1310 includes the rod seal
12, the axial-locator seal 14, and a biaser seal 1316. The
biaser seal 1316 includes an inner strip seal 1332, an
outer strip seal 1334, a biaser 1336, and a backer seal
1333 as shown in Fig. 21. Illustratively, the biaser 1336,
the inner strip seal 1332, and the outer strip seal 1334
are integrally formed. The seal assembly 1310 further
includes a component 1320 formed to define a slot 1396
shaped to receive the biaser seal 1316 as shown in Fig.
21.
[0096] The biaser 1336 comprises a bent strip of sin-
gle-thickness material formed to include a plurality of un-
dulations as shown in Fig. 21. The undulations allow the
biaser 1336 to compress and push the inner strip seal
1332 and the outer strip seal 1334 apart to cause the rod
seal 12 to engage the components 1320, 1330. Illustra-
tively, the inner strip seal 1332 and the outer strip seal
1334 include hook ends. The backer seal 1333 overlaps
the biaser 1336 and extends generally a height of the
biaser 1336.
[0097] Typical ceramic matrix composite high pressure
seal segment designs do not minimize leakage flows be-
tween components, particularly at the rod seal to strip
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seal interfaces. The present disclosure provides a seal
assembly configured to significantly reduce the leakage
area in this region.
[0098] Typical ceramic matrix composite high pressure
seal segments use rod seals instead of strip seals along
the flowpath between ceramic matrix composite high
pressure seal segments. Typical rod seals may exacer-
bate an existing problem with strip seal arrangements
such as, for example, the leakage area at the interface
between the flowpath strip seal and vertical (radial) strip
seals. The present disclosure further provides a method
for significantly reducing this leakage area and may be
applied to seal segment designs with either rod seals or
strip seals along the flowpath.
[0099] The present disclosure may eliminate gaps at
both ends of the strip seal. As a result, it may reduce the
leakages at the rod seal end of a strip seal and may also
reduce leakages at the opposite end of the strip seal.
Thus, the present disclosure may be applied to a typical
strip seal as well. The present disclosure may be applied
at least anyplace in a turbine engine in which strip seals
interface with strip seals, other seals, or mating compo-
nents in a similar way.
[0100] In some embodiments, the seal assembly of the
present disclosure may positively locate the rod seals in
the engine when not operating. In this manner, the rod
seals may be located adequately to generate enough
pressure to pressure load them in place during operation.
Without positive location, seals located "upside down" at
the top or bottom of the engine may not generate enough
internal pressure to seat the rod seal and provide sealing
at the startup of the engine.
[0101] In some embodiments, the present disclosure
may apply to back side strip seals along the flowpath as
well as it does to rod seals. In some embodiments, an
alternative concept to the rod seal would include a strip
seal sitting on the back side of the flowpath. Such a design
may avoid the manufacturing and thermal gradients as-
sociated with a strip seal slot along the flowpath edge in
a ceramic matrix composite seal segment, similar to the
rod seal. The present disclosure may apply to a backside
strip seal, reducing/eliminating the leakage areas at the
ends while also applying a bias load to the strip seal to
locate it prior to start up so that pressure can be built up
initially, enabling the strip seal to be held in place by pres-
sure loading during operation.
[0102] 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 il-
lustrative 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.

Claims

1. A gas turbine engine assembly, the assembly com-
prising
a first component (20) formed to include a first slot
(96) that extends into the first component (20),
a second component (30) formed to include a second
slot (96) that extends into the second component
(30), the second component (30) arranged adjacent
to the first component (20) to create an interface ther-
ebetween, and
a biaser seal (16) configured to block gasses from
passing through the interface between the first com-
ponent (20) and the second component (30), the bi-
aser seal (16) including (i) a first strip seal (32) ar-
ranged in the first slot (96) formed in the first com-
ponent (20) and the second slot (96) formed in the
second component (30) to close a gap between the
first component (20) and the second component (30)
and (ii) a biaser (36) arranged, at least in part, in the
first slot (96) formed in the first component (20) and
the second slot (96) formed in the second component
(30), and the biaser (36) is configured to push the
first strip seal (32) toward a first end of the respective
first and second slots (96).

2. A gas turbine engine assembly as claimed in claim
1, wherein the first strip seal (32) includes a seal strip
(38) and a step (40) that extends from the seal strip
(32), and the biaser (36) engages the step (40) of
the first strip seal (32).

3. A gas turbine engine assembly as claimed in claim
1 or claim 2, wherein the step (40) is one of integral
to and brazed to the seal strip (38).

4. A gas turbine engine assembly as claimed in claim
1, claim 2 or claim 3, wherein the first strip seal (332)
includes a seal strip (338) and a hook end (340), and
the biaser (336) engages the hook end (340) of the
first strip seal (332).

5. A gas turbine engine assembly as claimed in any of
claims 1 to 4, wherein the biaser seal (16) includes
(iii) a second strip seal (34) arranged in the first slot
(96) formed in the first component (20) and the sec-
ond slot (96) formed in the second component (30)
to close a gap between the first component (20) and
the second component (30), and wherein the biaser
(36) of the biaser seal (16) is configured to push the
second strip seal (34) toward a second end of the
respective first and second slots (96), opposite the
first end.

6. A gas turbine engine assembly as claimed in claim
5, wherein the second strip seal (34) overlaps the
first strip seal (32) within the first slot and the second
slot (96).
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7. A gas turbine engine assembly as claimed in claim
5 or claim 6, wherein the biaser (36) comprises a
bent strip of single-thickness material formed to in-
clude a first pusher portion (46) located in the first
slot (96) and the second slot (96), a second pusher
portion (48) located in the first slot (96) and the sec-
ond slot (96), and a spring portion (50) interconnect-
ing the first pusher portion (46) and the second push-
er portion (48), the first pusher portion (46) is ar-
ranged to engage the first strip seal (32), the second
pusher portion (48) is arranged to engage the second
strip seal (34), and wherein the spring portion (50)
is shaped to bias the first pusher portion (46) away
from the second pusher portion (48).

8. A gas turbine engine assembly as claimed in claim
7, wherein the spring portion (50) is arranged outside
the first slot (96) formed in the first component (20)
and the second slot (96) formed in the second com-
ponent (30).

9. A gas turbine engine assembly as claimed in claim
7, wherein the spring portion (50) is arranged inside
the first slot (96) formed in the first component (20)
and the second slot (96) formed in the second com-
ponent (30).

10. A gas turbine engine assembly as claimed in any of
claims 7 to 9, wherein at least a portion of one of the
first strip seal (1232) and the second strip seal (1234)
is narrower than the first pusher portion and the sec-
ond pusher portion (1288) of the biaser (1236).

11. A gas turbine engine assembly as claimed in any of
claims 1 to 10, wherein the first component (20) com-
prising ceramic matrix materials, the first component
(20) including a first panel (22) formed to include a
first chamfer surface (68) and a first attachment fea-
ture (26) that extends from the first panel (22) to
mount the first panel (22) relative to other compo-
nents (70) within the gas turbine engine assembly,
the second component (30) comprising ceramic ma-
trix materials, the second component (30) including
a second panel (22) formed to include a second
chamfer surface (67) and a second attachment fea-
ture (26) that extends from the second panel (22) to
mount the second panel (22) relative to other com-
ponents (70) within the gas turbine engine assembly,
and
a seal assembly (10) arranged in a channel (28)
formed by the first chamfer (68) and the second
chamfer (67) when the first component (20) is ar-
ranged in confronting relation to the second compo-
nent (30), the seal assembly (10) including a rod seal
(12) configured to block gasses from passing
through the channel (28) and the biaser seal (16)
configured to block gasses from passing through an
interface between the first attachment feature (26)

and the second attachment feature (26), wherein the
biaser seal (16) is engaged with the rod seal (12)
and is configured to push the rod seal (12) toward
engagement with the first panel (22) and the second
panel (22).

12. A gas turbine engine assembly as claimed in claim
11 when dependent upon any of claims 5 to 10, fur-
ther comprising a ground component (70) arranged
adjacent to the first attachment feature (26) and the
second attachment feature (26) opposite the first
panel (22) and the second panel (22), wherein the
biaser seal (16) includes (iii) an outer strip seal (34)
arranged in the slots (96) formed in the first attach-
ment feature (26) and the second attachment feature
(26) that engages the ground component (70), and
wherein the biaser (36) of the biaser seal (16) is con-
figured to push the outer strip seal (34) toward the
ground component (70).
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