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(57) Abrégée/Abstract:

A shroud mounting arrangement comprises a shroud housing and a shroud mounted to the shroud housing. The shroud Is
configured to surround a stage of rotor blades of a gas turbine engine. A circumferentially segmented vane ring Is disposed axially
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(57) Abrege(suite)/Abstract(continued):
adjacent to the stage of rotor blades. The circumferentially segmented vane ring comprises a plurality of vane segments. The vane
segments jointly support the shroud housing.



ABSTRACT

A shroud mounting arrangement comprises a shroud housing and a shroud

mounted to the shroud housing. The shroud is configured to surround a stage of
rotor blades of a gas turbine engine. A circumferentially segmented vane ring Is
disposed axially adjacent to the stage of rotor blades. The circumferentially

segmented vane ring comprises a plurality of vane segments. The vane segments

jointly support the shroud housing.
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SHROUD HOUSING SUPPORTED BY VANE SEGMENTS

TECHNICAL FIELD

[0001] The application relates generally to gas turbine engine and, more particularly, to

a shroud housing support arrangement.

BACKGROUND OF THE ART

[0002] Turbine shrouds are used to control rotor tip clearance. |f not appropriately
control, the rotor tip clearance may have a detrimental impact on the turbine
performances. Accordingly, the turbine shroud must be appropriately supported on the
engine structure to ensure the integrity of the tip clearance during engine operation.
This has proven to be particularly challenging in applications where the operating
temperatures do not allow for a unitary vane ring and where circumferentially
segmented vane rings are used to accommodate thermal expansion. In such
applications, the shroud segments are typically supported from an axially remote
location by the turbine support case (TSC). This results Iin a relatively long structural
path between the shroud and its point of attachment to the engine structure. This

makes the control of the tip clearance challenging during engine operation.

SUMMARY

[0003] In one aspect, there is provided a turbine assembly for a gas turbine engine, the

turbine assembly comprising: a shroud housing supporting a circumferential array of
shroud segments about a tip of a circumferential array of turbine blades mounted for
rotation about an engine axis, and a circumferentially segmented vane ring mounted to
an internal structure of the engine axially adjacent to the circumferential array of turbine
blades, the circumferentially segmented vane ring including a plurality of vane

segments, the vane segments jointly supporting the shroud housing, the shroud

housing being axially restrained on the vane segments by a retaining ring.

10004] In another aspect, there is provided a shroud mounting arrangement for a gas

turbine engine, the shroud mounting arrangement comprising: a shroud housing, a
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shroud mounted to the shroud housing, the shroud being configured to surround a
stage of rotor blades mounted for rotation about an axis of the engine, a
circumferentially segmented vane ring axially adjacent to the stage of rotor blades, the
circumferentially segmented vane ring comprising a plurality of vane segments, the
vane segments jointly supporting the shroud housing, and a retaining ring axially

restraining the shroud housing on the circumferentially segmented vane ring.

[0005] In a further aspect, there is provided a method of assembling a turbine shroud
about a circumferential array of turbine blades mounted for rotation about an axis of a
gas turbine engine, the method comprising: assembling a plurality of vane segments on
inner ring structure to form a circumferentially segmented vane ring assembly, mounting
a shroud housing to the circumferentially segmented vane ring assembly, the shroud
housing projecting axially from the circumferentially segmented vane ring anad

supporting a plurality of shroud segments configured for placement about a

circumferential array of turbine blades.

DESCRIPTION OF THE DRAWINGS

[0006] Reference is now made to the accompanying figures in which:
[0007] Fig. 1 is a schematic cross-sectional view of a gas turbine engine,

[0008] Fig. 2 is a cross-section of a turbine section of the engine and illustrating a first

example of a shroud mounting arrangement;

[0009] Fig. 3 is a cross-section illustrating a second example of a shroud mounting

arrangement;

[0010] Fig. 4 is a cross-section illustrating a third example of a shroud mounting

arrangement.

DETAILED DESCRIPTION

[0011] Fig. 1 illustrates a gas turbine engine 10 of a type preferably provided for use In

subsonic flight, generally comprising in serial flow communication a fan 12 through
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which ambient air is propelled, a compressor 14 for pressurizing the air, a combustor 16
in which the compressed air is mixed with fuel and ignited for generating an annular

stream of hot combustion gases, and a turbine 18 for extracting energy from the

combustion gases.

[0012] As shown in Fig. 2, the turbine 18 may comprise a high pressure turbine section
immediately downstream of the combustor 16. The illustrated exemplary high pressure
turbine comprises a first stage rotor 20 including a circumferential array of blades 22
and a stator 24 immediately upstream of the rotor 20 relative to a flow direction across
the turbine 18. According to the illustrated embodiment, the stator 24 comprises a
circumferentially segmented vane ring. The circumferentially segmented vane ring
comprises a plurality of vane segments 26. Each vane segment 26 comprises at least
one vane 28 extending between an inner platform 30 and an outer platform 32. Axially
extending hooks 34 depend radially inwardly from the inner platform 30 of each vane
segment 26. In the illustrated example, the axially extending hooks 34 comprise a
forwardly extending hook and a rearwardly extending hook. The hooks 34 are engaged
with mating hooks 36 defined in an internal support structure of the engine. As shown In
Fig. 2, the internal support structure may be provided in the form of an inner ring 38 and
a support cover 40 adapted to be detachably mounted to a downstream face of the
inner ring 38 once the vane segments 26 have been mounted to the inner ring 38,
thereby axially clamping the vane segments 26 in position. As shown in Fig. 2, spring
loaded seals 42 may urge the hooks 34 of the vane segments 26 radially outwaraly
against a radially inwardly facing surface of the hooks 36 of the internal support

structure. The vane segments 26 are, thus, axially and radially retained on the internal

structure of the engine 10.

[0013] According to the example shown in Fig. 2, each vane segment 26 further has a
lug 44 projecting radially outwardly from a flange 49 extending from the back side (i.e.
the side opposite the gas path facing side) of an upstream end of the outer platform 32.
As will be seen hereinafter, the lug 44 forms part of a lug and slot arrangement for
supporting a shroud housing 46. The shroud housing 46 has a tubular body having an

upstream end portion configured to be axially fitted over the vane ring assembly 24 from
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a downstream end thereof. The shroud housing 46 is axially fitted over the segmented
vane ring assembly such that a mounting flange at the upstream end of the shroud
housing 46 axially abuts against the flange 49 of the vane ring segments 26, as shown
in Fig. 2. Circumferentially spaced-apart slots (not shown) are defined In the upstream
face of the mounting flange of the shroud housing 46 for receiving the lugs 44. The
engagement of the lugs 44 in the slots angularly/circumferentially locks the shroud
housing 46 on the vane segments 26. A retaining ring 48 may be fastened to the
upstream end of the tubular body of the shroud housing 46 for axially clamping the
flange 49 of the vane segments 26 and, thus, axially secure the shroud housing 46 on
the vane ring segments 26 after the same has been axially slid thereover. A plurality of
circumferentially spaced-apart fasteners 50, such as bolts, is used to adjustably mount
the retaining ring 48 to the tubular body of the shroud housing 46. The fasteners extend
through corresponding holes defined in the mounting flange circumferentially between
the slots receiving the lugs. The lug 44 may terminate short of the slot (Just above the
axis of the fastener in the illustrated embodiment) to account for thermal expansion of
the vane segments relative to the shroud housing. A first spring loaded seal 52 may be
installed between the retaining ring 48 and the flange 49, the spring loaded seal 52

exerting an axially urging force on the flange 44 in a downstream direction.

[0014] As can be appreciated from Fig. 2, shroud segments 56 are internally mounted
in a downstream end portion of the shroud housing 46 about the tip of the rotor blades
22. The shroud segments 56 are held in close proximity to the tip of the blades 22 to
define therewith a desired tip clearance. Hooks may be used to mount the shroud
segments 56 to the shroud housing 46. According to the illustrated embodiment, a pair
of axially extending hooks 58 depends radially inwardly from the radially inner
circumferential surface of the shroud housing 46 for mating engagement with
corresponding axially extending hooks 60 projecting radially outwardly from the back
side of the shroud segments 56. A spring loaded seal 62 may be provided between the

shroud segments 56 and the vane segments 26, the spring loaded seal 62 urging the

shroud segments in an axially downstream direction.
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[0015] By axially restraining and supporting the shroud housing 46 on the vane
segments 26 adjacent to the rotor blades 22, the impact of shroud housing bending on
the tip clearance may be reduced because the shroud segments 56 are very close to
the shroud supporting structure. Indeed, any bending induced in the shroud housing 46
will have less impact on the tip clearance than if the shroud support structure was
located farther from the turbine blades 22. By reducing the structure path between the
shroud segments 56 and the location where the shroud housing 46 is attached to the
engine structure, a better control of the tip clearance can be achieved. By minimizing

the tip clearance, the engine performances can be improved.

[0016] As shown in Fig. 3, the configuration shown in Fig. 2 can be inverted, i.e. hooks
34’ can be provided on the outer platform 32 of the vane segments 26" for engagement
with mating hooks 36’ on the shroud housing and the shroud segments 56, and the lugs
44’ can be provided on the inner platform 30 of the vane segments 26 for engagement
with the internal support structure of the engine. The retaining ring 48 can take the form
of a retaining ring 48 mounted in a circumferential slot defined In a radially inner
surface of an upstream end portion of the shroud housing 46. The retaining ring 48’
axially locks the shroud housing to the segmented vane ring assembly. Otherwise, the
embodiment shown in Fig. 3 is generally similar to the embodiment shown in Fig. 2 and,

thus, a duplicate description thereof will be herein omitted for brevity.

[0017] The use of a hook connection on the inner or outer platform of the vane
segments and a lug and slot connection on the other one of the inner and outer

platforms of the vane segments allows minimizing the looseness In the shroud

supporting structure while still allowing for the thermal growth of the vane segments

during engine operation.

[0018] Fig. 4 illustrates another embodiment in which the vane segments 26 are first
assembled on an inner support ring 38’. The Inner support ring 38 has an outer
circumferential surface and opposed upstream and downstream rims 39 projecting
radially outwardly from the outer circumferential surface. The vane segments 26 have a
corresponding mating structure depending radially inwardly from the inner platform 30

for engagement between the upstream and downstream rims 39’ on the inner support
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ring 38. The shroud segments 56 are assembled to the shroud housing 46 as
described hereinabove with respect to Fig. 2. The shroud housing 46 Is then axially slid
over the vane segments 26 mounted on the inner support ring 38". Thereafter, a
retaining ring 48 similar to the one shown in Fig. 3 is engaged Is a corresponding
groove defined in radially inner circumferential surface of an upstream end portion of
the shroud housing 46. The retaining ring 48’ secures the final assembly. With this
configuration, the carcass bending impact of the shroud housing 46 is reduced and the
looseness of the lugs and slots is eliminated, thereby improving tip clearances and

engine performances. Also, part count is reduced, reducing cost and weight.

[0019] According to one embodiment, a major portion of the weight of the shroud
housing is supported by the vane ring assembly. According to another embodiment, the
shroud housing is exclusively supported by the vane segments. The shroud housing

can be cantilevered from the shroud housing and axially restrained thereon by a

retaining ring.

[0020] The above description iIs meant to be exemplary only, and one skilled in the art
will recognize that changes may be made to the embodiments described without
departing from the scope of the invention disclosed. For example, while the invention
has been described in the context of a high pressure turbine section, 1t is understood
that similar shroud mounting arrangement could be used in other sections of the
engine. Still other modifications which fall within the scope of the present invention will
be apparent to those skilled in the art, in light of a review of this disclosure, and such

modifications are intended to fall within the appended claims.
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CLAIMS

1. A turbine assembly for a gas turbine engine, the turbine assembly comprising: a
shroud housing supporting a circumferential array of shroud segments about a tip of a
circumferential array of turbine blades mounted for rotation about an engine axis, and a
circumferentially segmented vane ring mounted to an internal structure of the engine
axially adjacent to the circumferential array of turbine blades, the circumferentially
segmented vane ring including a plurality of vane segments, the vane segments jointly

supporting the shroud housing, the shroud housing being axially restrained on the vane

segments by a retaining ring.

2. The turbine assembly defined in claim 1, wherein each vane segment has at
least one vane extending between inner and outer platforms, and wherein the shroud
housing is axially clamped to a mounting structure extending radially outwardly from the

outer platform of the vane segments.

3. The turbine assembly defined in claim 2, wherein the shroud housing has an
annular body, the retaining ring being mounted to an end portion of the annular boay,
and wherein the mounting structure comprises a flange and at least one lug extending
radially outwardly from the outer platform of each vane segment, the flange being
axially clamped between the annular body and the retaining ring, the at least one lug

being received in a radial slot between the annular body and the retaining ring.

4. The turbine assembly defined in claim 1, wherein each vane segment has at

least one vane extending between inner and outer platforms, the inner and outer
platforms having a gas path facing side and an opposed back side, wherein a radially
extending flange projects from the back side of a first one of the inner and outer
platforms for clamping engagement with the shroud housing or the internal structure of
the engine, and wherein axially extending hooks are provided on the back side of a

second one of the inner and outer platforms for engagement with a mating hook

structure on the shroud housing or the internal structure of the engine.
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5. The turbine assembly defined in claim 4, wherein a lug extends from the flange,
the lug being received in a slot defined in the shroud housing to form a lug and siot

arrangement, and wherein the flange is axially clamped to the shroud housing.

6. The turbine assembly defined in claim 1, wherein each vane segment has at
least one vane extending between inner and outer platforms, and wherein a flange

orojects radially outwardly from the outer platform, the flange and the shroud housing

being axially clamped together.

/. The turbine assembly defined in claim 6, wherein the flange is axially clamped

between the shroud housing and a retaining ring bolted to the shroud housing.

8. The turbine assembly defined in claim 6, wherein axially extending hooks
depend radially inwardly from the inner platform of each vane segment, the hooks being

axially clamped between a support cover and the internal structure of the engine.

9. The turbine assembly defined in claim 2, wherein the mounting structure Is
axially trapped between an axially spring loaded seal positioned between an upstream
face of the shroud segments and an axially opposed downstream face of a retaining

ring mounted to the shroud housing.

10. The turbine assembly defined in claim 1, wherein the retaining ring is removably

installed in an annular groove defined in a radially inner circumferential surface of the

shroud housing.

11. The turbine assembly defined in claim 9, wherein the internal structure of the

engine comprises an inner ring having an outer circumferential surface and opposed
upstream and downstream rims projecting radially outwardly from the outer
circumferential surface, the vane segments being axially received between the

upstream and downstream rims.

12. The turbine assembly defined in claim 2, wherein the shroud housing has an
annular body, an upstream end portion of the annular body being axially fitted over the

vane segments, and wherein a retaining ring is engaged in an annular groove defined In
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a radially inner surface of the upstream end portion of the annular body for axially

securing the assembly of the shroud housing over the vane segments.

13. A shroud mounting arrangement for a gas turbine engine, the shroud mounting
arrangement comprising: a shroud housing, a shroud mounted to the shroud housing,
the shroud being configured to surround a stage of rotor blades mounted for rotation
about an axis of the engine, a circumferentially segmented vane ring axially adjacent to
the stage of rotor blades, the circumferentially segmented vane ring comprising a
olurality of vane segments, the vane segments jointly supporting the shroud housing,

and a retaining ring axially restraining the shroud housing on the circumferentially

segmented vane ring.

14.  The shroud mounting arrangement defined in claim 13, wherein the shroud
housing comprises an annular body having one end portion thereof axially fitted over
the circumferentially segmented vane ring, the retaining ring axially securing the shroud

housing in position over the circumferentially segmented vane ring.

15. The shroud mounting arrangement defined in claim 14, wherein the retaining

ring is mounted in a circumferential groove defined in a radially inner surface of the one

end portion of the annular body of the shroud housing.

16. The shroud mounting arrangement defined in claim 14, wherein each vane
segment has at least one vane extending between an inner platform and an outer
platform, a flange extending radially outwardly from the outer platform, the flange being

axially clamped between the annular body of the shroud housing and the retaining ring.

17. The shroud mounting arrangement defined in claim 16, wherein the retaining

ring is connected to the annular body by a plurality of circumferentially spaced-apart

threaded fasteners.

18. The shroud mounting arrangement defined in claim 16, wherein the vane
segments are mounted to an inner ring structure, and wherein axially extending hooks
depend radially inwardly from the inner platform of each vane segment, the axially

extending hooks being engaged with mating hooks provided on the inner ring structure.
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19. The shroud mounting arrangement defined in claim 18, wherein the inner ring

structure has front and rear sections adapted to be axially assembled together.

20. A method of assembling a turbine shroud about a circumferential array of
turbine blades mounted for rotation about an axis of a gas turbine engine, the methoa
comprising: assembling a plurality of vane segments on an inner ring structure to form a
circumferentially segmented vane ring assembly; mounting a shroud housing to the
circumferentially segmented vane ring assembly; the shroud housing projecting axially
from the circumferentially segmented vane ring and supporting a plurality of shroud

segments configured for placement about a circumferential array of turbine blades.

10
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