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(57) Abréegée/Abstract:
A gas turbine engine mid turbine frame having an annular interturbine duct and vane ring assembly includes a duct having outer

and inner duct walls of sheet metal interconnected by radial hollow struts of sheet metal and a vane ring iIs connected to the duct to
provide the assembly. The interturbine duct and vane ring assembly may be provided within a mid turbine frame in a manner which
IS Independent of a bearing load path through the mid turbine frame.
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ABSTRACT

A gas turbine engine mid turbine frame having an annular interturbine duct
and vane ring assembly includes a duct having outer and inner duct walls of sheet
metal interconnected by radial hollow struts of sheet metal and a vane ring is
connected to the duct to provide the assembly. The mterturbine duct and vane ring
assembly may be provided within a mid turbine frame in a manner which is

independent of a bearing load path through the mid turbine frame.
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FABRICATED ITD-STRUT AND VANE RING
FOR GAS TURBINE ENGINE

TECHNICAL FIELD

The application relates generally to gas turbine engines and more

particularly, to a fabricated ITD-strut vane ring therefor.

BACKGROUND OF THE ART

A gas turbine engine typically has at least a high pressure turbine stage and a
low pressure tﬁrbme stage, and the gas path between the two is often referred to as an
interturbine duct (ITD). The function of the ITD is to deliver combustion gases from
the high to low turbine stage. Along the way, there 1s usually a stage of stationary
airfoil vanes. In larger engines, ITDs are often incorporated into a frame
configuration, such as a mid turbine frame (MTF), which transfers bearing loads from

a main shaft supported by the frame to the engine outer case. Conventional I'TDs are

- cast with structural vanes which guide combustion gases therethrough and transfer

structural loads. It is a challenge in design to meet both aero and structural
requirements, yet all the while providing a low cost, low weight design, to name but a
few concerns, especially in aero applications.  Accordingly, there 1s a need for

improvement.

SUMMARY

According to one aspect, provided is a gas turbine engine having a mid
turbine frame, the mid turbine frame comprising: an annular mid turbine frame outer
case adapted to be connected to an engine casing; a fabricated interturbine duct and
vane ring assembly disposed co-axially within, the assembly including an annular
duct to direct a combustion gas flow to pass therethrough, the duct defined between
annular outer and inner duct walls of sheet metal radially spaced apart and
interconnected by at least three radial hollow struts, the struts cooperating with
openings in the walls to provide radial passageways through the duct, the assembly
further including a vane ring mounted to the duct, the vane ring including cast outer
and 1nner rings radially spaced apart and interconnected by a plurality of cast radial

airfoil vanes, the vane ring mounted to the duct downstream of the outer and inner
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duct walls with respect to the combustion gas flow; an outer case disposed around the
interturbine duct and vane ring assembly; and a spoke casing including an annular
inner case disposed within the interturbine duct and vane ring assembly, the spoke
casing having at least three load transfer spokes radially extending through the
respective hollow struts and interconnecting the outer and inner cases, the spoke
casing including an apparatus for supporting a turbine shaft bearing, the spoke casing
thereby forming a bearing load transfer path to the outer case substantially

independent of said interturbine duct and vane ring assembly.

According to another aspect, provided is a interturbine duct and vane ring
assembly for a gas turbine engine, the assembly comprising: an annular duct
including annular outer and inner duct walls of sheet metal radially spaced apart and
interconnected by a plurality of radial hollow struts of sheet metal, each of the radial
hollow strut configured to allow a load transfer spoke of an engine case to radially
extend therethrough; and a vane ring including a pair of annular outer and inner rings
radially spaced apart and interconnected by a plurality of radial airfoil vanes, the
outer and inner rings being connected to the respective outer and inner duct walls to
form the interturbine duct and vane ring assembly, the assembly thereby defining an
annular path to direct a combustion gas flow therethrough and to be guided by the

vanes when exiting the annular path.

According to a further aspect, provided is a method for assembly of a gas
turbine engine mid turbine frame (MTF), the method comprising the steps of:
fabricating an annular interturbine duct (ITD) by providing inner and outer sheet
metal annuli, attached at least 3 hollow struts between the inner and outer annuli,
providing holes in the annuli corresponding to locations of the hollow strut to thereby
provide at least passages through the ITD, the step of fabricating further including
joining a vane ring to a downstream end of the ITD, the ITD configured to provide an
annular gas path between turbine stages of the engine; inserting an annular MTF
inner case within the ITD; inserting a load transfer spoke radially into each ITD
hollow struts until one end of the spoke extends radially inwardly of the ITD inner

duct wall and the other end extends radially outwardly of the ITD outer duct wall;

connecting the inner end of the each load transfer spoke to the inner case; and
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connecting the spokes to an annular MTF outer case, the outer case configured for

mounting to the engine to provide a portion of an outer casing of the engine.

Further details of these and other aspects of the present invention will be

apparent from the following description.

DESCRIPTION OF THE DRAWINGS

Reference 1s now made to the accompanying drawings, in which:

FIG. 1 1s a schematic cross-sectional view of a turbofan gas turbine engine

according to the present description;

FIG. 2 1s a cross-sectional view of a mid turbine frame (MTF) system having
a fabricated interturbine duct (ITD)-strut and vane ring structure, according to one

embodiment;

FIG. 3 1s a cross-sectional view of an ITD-strut and vane structure according

to another embodiment, for the MTF system of FIG. 2;

FIG. 4 1s a perspective view of an interturbine duct of sheet metal with struts
of sheet metal;

FIG. 5 1s a partial perspective view of a cast vane ring configuration;

FIG. 6 1s a perspective view of a one-piece fabricated ITD-strut and vane

ring structure used in the MTF system of FIG. 2;

FIG. 7 1s a perspective view of an outer case of the MTF system of FIG.2;

FIG. 8 1s a partially exploded top perspective view of the MTF system of

FIG. 2, showing a step of mounting a load transfer spoke to an inner case of a spoke

casing; and

FIG. 9 1s a exploded illustration schematically showing steps of an assembly

procedure of the MTF system of FIG. 2.

DETAILED DESCRIPTION

Referring to FIG. 1, a turbofan gas turbine engine includes a fan case 10, a
core case 13, a low pressure spool assembly which includes a fan assembly 14, a low

pressure compressor assembly 16 and a low pressure turbine assembly 18 connected

-3.-
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by a shaft 12, and a high pressure spool assembly which includes a high pressure
compressor assembly 22 and a high pressure turbine assembly 24 connected by a
turbine shaft 20. The core casing 13 surrounds the low and high pressure spool
assemblies to define a main fluid path therethrough. In the main fluid path there 1s
provided a combustor 26 to generate combustion gases to power the high pressure
turbine assembly 24 and the low pressure turbine assembly 18. A mid turbine frame
system 28 1s disposed between the high pressure turbine assembly 24 and the low
pressure turbine assembly 18 and supports bearings 102 and 104 around the
respective shafts 20 and 12. The terms “axial”, “radial” and “tangential” used for

various components below, are defined with respect to the main engine axis shown

but not numbered in Figure 1.

Referring to FIGS. 1-7, the mid turbine frame (MTF) system 28 includes an
annular outer case 30 which has mounting flanges (not numbered) at both ends with
mounting holes therethrough (not shown), for connection to other components (not
shown) which co-operate to provide the core casing 13 of the engine. The outer case
30 may thus be a part of the core casing 13. A spoke casing 32 includes an annular
inner case 34 coaxially disposed within the outer case 30 and a plurality of load
transfer spokes 36 (at least three spokes) radially extending between the outer case 30
and the inner case 34. The inner case 34 generally includes an annular axial wall 38
(partially shown in broken lines in FIG. 2) and truncated conical wall 33 smoothly
connected through a curved annular configuration 35 to the annular axial wall 38.
The spoke casing 32 supports a bearing housing 50 (schematically shown in FIG. 2),
mounted thereto 1n a suitable fashion such as by fasteners (not numbered), which
accommodates one or more main shaft bearing assemblies therein. The bearing
housing 50 1s connected to the spoke casing 32 and is centred within the annular

outer case 30.

Reterring to FIGS. 2-3, the MTF system 28 1s provided with a fabricated
interturbine duct-strut (ITD-strut) and vane ring structure 110 for directing
combustion gases to flow through the MTF system 28. The fabricated ITD-strut and

vane ring structure 110 includes an annular duct 112 mounted to a cast vane ring 128.

The duct 112 has an annular outer duct wall 114 and annular inner duct wall 116,
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both of which are made of sheet metal in this example. Machined metal rings 124,
126 are optionally provided to an upstream end of the respective outer and inner duct
walls 114, 116, integrally affixed, for example by welding or brazing. Rings 124,
126 may, for example provide an enhanced cross-section to the walls of duct 112 in
the vicinity of the entry/exit, and/or may provide additional structural, aerodynamic
or sealing features, such as a seal runner 125 described further below, and so on. The
cast vane ring 128 which includes a pair of annular cast outer and inner rings 130 and
132 and a plurality of cast radial vanes 134. The vane ring 128 may be made as one
casting or by a plurality of circumferential segments integrally joined together, for
example, by welding, brazing, etc. The vane ring 128 1s axially downstream of the
annular duct 112, with respect to a combustion gas flow passing through the engine.
The vane ring 128 1s connected using any suitable approach, for example by welding
to the respective outer and 1nner duct walls 114, 116 of the annular duct 112, to form
the fabricated ITD-strut and vane ring structure 110. An annular path 136 is defined
between the outer and mner duct walls 114, 116 and between the outer and inner

rings 130, 132, to direct the combustion gas flow to the vanes 134.

Referring to FIGS. 2-7, the annular duct 112 further comprises a plurality of
radially-extending hollow struts 118 (at least three struts) which are also made of
sheet metal and are for example welded to the respective outer and inner duct walls
114 and 116. A plurality of openings 120, 122 are defined in the respective outer and
inner duct walls 114, 116 and are aligned with the respective hollow struts 118 to

allow the respective load transfer spokes 36 to radially extend through the hollow
struts 118.

The radial vanes 134 typically each have an airfoil profile for directing the
combustion gas flow to exit the annular path 136. The hollow struts 118 which
structurally link the outer and inner duct walls 114, 116, may have a fairing profile to
reduce pressure loss when the combustion gas flow passes thereby. Alternately,

struts 118 may have an airfoil shape. Not all struts 118 must have the same shape.

The ITD-strut and vane nng structure 110 may include a retaining apparatus
such as an expansion joint 138-139 (sée FIG. 2) which includes a flange or

circumferentially spaced apart lugs 138 affixed to the outer ring 130 for engagement
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with corresponding retaining slot 139 provided on the outer case 30 for supporting
the ITD-strut and vane ring structure 110 within the case 30. Seals 127 and 129 may
also be provided to the ITD-strut and vane ring structure 110 when 1nstalled in the

MTF system 28 to avoid hot gas ingestion, control distribution of cooling air, etc..

In contrast to conventional segmented ITD-strut and vane ring structures, the
ITD-strut and vane ring structure 110 according this embodiment, reduces cooling air
leakage and/or hot gas ingestion through gaps between vane segments of the
conventional segmented ITD structures. The fabnicated ITD-strut and vane nng

structure 110 may also reduce component weight relative to a cast structural design.

FIG. 3 illustrates a fabricated ITD-strut and vane ring structure 110a
according to another embodiment, which is similar to the fabricated ITD-strut and
vane ring structure 110 of FIGS. 2 and 6 except that the vane ring 128 and the
annular duct 112 of sheet metal are connected together by fasteners 140 rather than
being integrally secured together. In particular, machined metal flange rings 142, 144
are attached to the respective outer and inner duct walls 114, 116 at their downstream
ends, for example by welding or brazing. Machined metal flange nngs 146, 148 are
provided to the upstream end of the respective outer and inner rings 130, 132. The
metal flange rings 146, 148 cast with the vane ring 128 to form a one-piece cast
component. Machining of the metal rings 124, 126, 142, 144, 146 and 148 may
generally be conducted after these rings are attached to (if applicable) the respective

annular duct 114 and the cast vane ring 128.

Referring to Figures 1-8, the load transfer spokes 36 are each connected at
an inner end (not numbered) thereof, to the axial wall 38 of the inner case 34, for
example by tangentially extending fasteners 48 (see FIGS. 2 and 8) which will be
further described hereinafter. The spokes 36 may either be solid or hollow — in this
example, at least some are hollow (e.g. see FIG. 2), with a central passage 78 therein.
Each of the load transfer spokes 36 is connected at an outer end (not numbered)
thereof, to the outer case 30, by a plurality of fasteners 42. The fasteners 42 extend
radially through openings 46 (see FIG. 7) defined in the outer case 30, and into holes

44 defined 1n the outer end of the spoke 36 (see FIG. 2)
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The outer case 30 includes a plurality of support bosses 39, each being
defined as a flat base substantially normal to a central axis 37 of the respective load
transfer spokes 36. The support bosses 39 are formed by a plurality of respective
recesses 40 defined in the outer case 30. The recesses 40 are circumferentially
spaced apart one from another corresponding to the angular position of the respective
load transfer spokes 36. The openings 49, as shown 1n FIG. 7, are provided through
the bosses 39 for access to the inner cavity (not numbered) of the hollow spoke 36.
The outer case 30 in this embodiment has a truncated conical configuration in which
a diameter of a rear end of the outer case 30 1s larger than a diameter of a front end of
the outer case 30. Therefore, a depth of the boss 39/recess 40 varnies, decreasing from
the front end to the rear end of the outer case 30. A depth of the recesses 40 near to
zero at the rear end of the outer case 30 allows axial access for the respective load
transfer spokes 36 which are an integral part of the spoke casing 32. This allows the
spoke casing 32 to slide axially forwardly into the respective recesses 40 when the
spoke casing 32 slides into the outer case 30 from the rear end thereof during mid

turbine frame assembly, which will be further described hereinafter.

In FIG. 2, the bearing housing 50 which i1s schematically illustrated, is
detachably mounted to an annular inner end of the truncated conical wall 33 of the
spoke casing 32 for accommodating and supporting one or more bearing assemblies
(not shown). A load transfer link or system from the bearing housing 50 to the outer
case 30 1s formed by the mid turbine frame system 28. In this example, the link
includes the bearing housing 50, the inner case 34 with the spokes 36 of the spoke
casing 32 and the outer case 30. The fabricated ITD-strut and vane ring structure 110
1s more or less structurally independent from this load transfer link and does not bear
the shaft/bearing loads generated duning engine operation, which facilitates providing

an ITD duct and struts made of sheet metal.

The 1nner ends of the respective load transfer spokes 36 may be connected to
the annular inner case 34 in any suitable manner. In one example (not depicted),
fasteners may extend in a radial direction through the axial wall 38 of the inner case
34 and the spokes 36 to secure them to the inner case 34. In another example (not

depicted), axially extending fasteners may be used to secure the inner end of the
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respective load transfer spokes 36 to the inner case 34. However, since the bearing
case 50 1s relatively small and the hollow struts 118 have an aerodynamic fairing
profile, space is limited in this area which may make assembly of such arrangements
problematic. Accordingly, in the embodiment of FIG. 2, the tangentially extending

fasteners 48 may be used to secure the inner end of the respective load transfer

spokes 36 to the inner case 34, as will now be further descnibed.

Referring to Figures 2, 8 and 9, each of the load transfer spokes 36 has two
connector lugs 52, 54 (see FIG. 8) at the inner end of the load transfer spokes 36,
each of the connector lugs 52, 54 defining opposed flat surfaces and a mounting hole
(not numbered) extending therethrough in a generally tangential direction. The
connector lugs 52, 54 are axially and radially off-set from one another, as more
clearly shown in FIG. 2. The inner case 34 of the spoke casing 32 includes
corresponding mounting lugs 56, 58 (see FIG. 8) for respectively receiving connector
lugs 52, 54 of the load transfer spokes 36. Each pair of mounting lugs 56, 58 define
mounting holes (not numbered) which are aligned with the respective mounting holes
of the connector lugs 52, 54 of the load transfer spokes 36 when mounted to the inner
case 34, to receive the tangentially extending fasteners 48 to secure the spokes to the
inner case 34. Lugs 58 may project radially outwardly of the axial wall 38 of the
inner case 30, and therefore inserting the fasteners 48 is conducted outside of the
axial wall 38 of the inner case 34. The lugs 56 may be defined within a recess 60 of
the 1nner case 34, and therefore inserting the fasteners 48 to secure the connector lug
52 of the spokes 36 to the mounting lugs 56 of the inner case 34 is conducted in a
recess defined within the axial wall 38 of the inner case 34. From the illustration of
FIG.2 1t may be seen that both connector lugs 52 and 54 of the load transfer spokes
36 when mounted to the inner case 34, are accessible from the rear end of the spoke

casing 32, either within or outside of the annular axial wall 38 of the inner case 34.

Therefore, connection of the inner end of the spokes 36 to the inner case 34 can be

completed from the downstream end of the inner case 34 of the spoke casing 32
during an assembly procedure. Once fasteners 48 are installed, they may be secured

by any suitable manner, such as with a nut 48’ (FIG. 8).
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Referring to FIGS 2 and 6-9, assembly of the MTF system 28 according to
one embodiment 1s now described. The annular bearing housing 50 is suitably
aligned with the annular inner case 34 of the spoke casing 32. The bearing housing
50 1s then connected to the inner case 34 through the truncated conical wall 33.
Connecting the annular bearing assembly to the inner case 34 can be conducted at any
suitable time during the assembly procedure prior to the final step of connecting the

outer end of the load transfer spokes 36 to the outer case 30. The front seal ring 127

1s mounted to the mner case 34.

The mner case 34 is then suitably aligned with the fabricated annular ITD-
strut and vane ring structure 110 (which may be configured as depicted in FIGS. 2 or 3).
The 1nner case 34 and annular bearing housing 50 is axially moved into the ITD-strut
and vane ring structure 110, and further adjusted in its circumferential and axial
position to ensure alignment of the mounting lugs 56, 58 on the inner case 34, with
the respective openings 122 defined in the inner duct wall 116 of the ITD-strut and
vane ring structure 110. Each of the load transfer spokes 36 is then radially inwardly
inserted into the respective openings 120 defined in the outer duct wall 114 to pass

through the hollow struts 118 until the connector lugs 52, 54 are received within the
mounting lugs 56, 58 of the inner case 34. The tangentially extending fasteners 48

are then placed to secure the respective connector lugs 52, 54 of the load transfer
spokes 36 to the mounting lugs 56, 58 of the inner case 34 and the fasteners secured,

for example with nuts 48°, thereby forming the spoke casing 32.

As described above, the connection of the connector lugs 52, 54 of the
respective load transfer spokes 36 to the mounting lugs 56, 58 of the inner case can
be conducted through an access from only one end (a downstream end in this

embodiment) of the inner case 34.

The outer case 30 is connected to the respective load transfer spokes 36, as
follows. The outer case 30 is circumferentially aligned with the spoke sub-assembly
(not numbered) so that the outer ends of the load transfer spokes 36 of the spoke
casing 32 (which radially extend out of the outer duct wall 114) are circumferentially
aligned with the respective recesses 40 defined in the inner side of the outer case 30.

When one of the outer case 30 and the sub-assembly is axially moved towards the

-0.
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other, the outer ends of the load transfer spokes 36 to axially slide into the respective
recesses 40. Lugs 138 on the ITD-vane ring engage slots 139 on the case 30. Seal
runner 125 is pressed against seal 127 at the ITD front end. Therefore, the ITD-strut

and vane ring structure 110 1s also supported by the inner case 34 of the spoke casing

32.

The spoke casing 32 may then be centred relative to case 30 by any suitable
means, such as the radial locator approach descnbed in applicant’s co-pending

application entitled “MID TURBINE FRAME FOR GAS TURBINE ENGINE” filed
concurrently herewith, attorney docket number 15213200 WHY/sa.

The outer ends of the load transfer spokes 36 which extend radially and
outwardly out of the outer duct wall 114 of the ITD-strut and vane ring structure 110
are then connected to case 30 by the radially extending fasteners 42. Rear housing
131 1s then installed (see FIG. 2), mating with seal 129 on the ITD assembly. The

outer case 30 1s then bolted to the remainder of engine casing 13.

Disassembly of the MTF system 28 is generally the reverse of the steps
described above. The disassembly procedure includes disconnecting the annular
outer case 30 from the respective radial load transfer spokes 36 and removing the
outer case 30 and then disconnecting the radial load transfer spokes 36 from the inner
case 34 of the annular spoke casing 32. At this stage in disassembly the load transfer
spokes 36 can be radially and outwardly withdrawn from the annular ITD-strut and
vane ring structure 110. A step of disconnecting the annular bearing housing from

the inner case 34 of the spoke casing 32 may be conducted any suitable time during

the disassembly procedure.

The above description i1s 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 subject matter disclosed. For example, the ITD
system may be configured differently from that described and illustrated, and any
suitable beaning load transfer mechanism may be used. Engines of various types
other than the described turbofan bypass duct engine will also be suitable for
application of the described concept. The interturbine duct and/or vanes may be

made using any suitable approach, and are not limited to the sheet metal and cast

-10 -
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arrangement described. For example, one or both may be metal injection moulded,

the duct may be flow formed, or cast, etc. Still other modifications which fall within
the scope of the described subject matter 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.

- 11 -
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CLAIMS:
1. A gas turbine engine having a mid turbine frame, the mid turbine frame
comprising:

an annular mid turbine frame outer case adapted to be connected to an

engine casing;

a fabricated interturbine duct and vane ring assembly disposed co-axially
within, the assembly including an annular duct to direct a combustion
gas flow to pass therethrough, the duct defined between annular outer
and mner duct walls of sheet metal radially spaced apart and
interconnected by at least three radial hollow struts, the struts
cooperating with openings in the walls to provide radial passageways
through the duct, the assembly further including a vane ring mounted
to the duct, the vane nng including cast outer and inner rings radially
spaced apart and interconnected by a plurality of cast radial airfoil
vanes, the vane ring mounted to the duct downstream of the outer and

inner duct walls with respect to the combustion gas flow;

an outer case disposed around the interturbine duct and vane ring assembly;

and

a spoke casing including an annular inner case disposed within the
interturbine duct and vane ring assembly, the spoke casing having at
least three load transfer spokes radially extending through the
respective hollow struts and interconnecting the outer and inner cases,
the spoke casing including an apparatus for supporting a turbine shaft
bearing, the spoke casing thereby forming a bearing load transfer path
to the outer case substantially independent of said interturbine duct

and vane ring assembly.

2. The gas turbine engine as defined in claim 1, wherein the vane ring is joined

to the duct by one of welding and brazing.

-12 -
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The gas turbine engine as defined in .claim 1 wherein the vane ring is bolted

to the duct

The gas turbine engine as defined in claim 1 wherein the load transfer

spokes are detachably connected to the respective outer and inner cases.

The gas turbine engine as defined in claim 1 wherein the outer and inner

rings are brazed to downstream ends of the respective outer and inner duct

walls.

The gas turbine engine as defined in claim 1 wherein the radial hollow struts

are welded to the respective outer and inner duct walls.

The gas turbine engine as defined in claim 1 wherein the interturbine duct

and vane ring assembly is at least partially supported by the outer case.

The gas turbine engine as defined in claim 7 wherein the interturbine duct
and vane ring assembly 1s mounted at a rear end of the assembly to the outer

case and is also supported by the spoke casing at a leading edge of the duct.

A 1nterturbine duct and vane ring assembly for a gas turbine engine, the

assembly comprising:

an annular duct including annular outer and inner duct walls of sheet metal
radially spaced apart and interconnected by a plurality of radial hollow
struts of sheet metal, each of the radial hollow strut configured to
allow a load transfer spoke of an engine case to radially extend

therethrough; and

a vane ring including a pair of annular outer and inner rings radially spaced
apart and 1nterconnected by a plurality of radial airfoil vanes, the outer
and mner rings being connected to the respective outer and inner duct

walls to form the mterturbine duct and vane ring assembly, the

assembly thereby defining an annular path to direct a combustion gas

- 13 -
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flow therethrough and to be guided by the vanes when exiting the

annular path.

The assembly as defined in claim 9 wherein the outer and inner rings are
axially located downstream of the outer and inner duct walls with respect to
the combustion gas flow, the outer and inner rings being brazed to
downstream ends of the respective outer and inner duct walls, thereby
forming said interturbine duct and vane ring assembly in a one-piece

integrated component.

The assembly as defined in claam 10 wherein the radial hollow struts are

welded to the respective outer and inner duct walls.

The assembly as defined in claim 10 wherein the respective outer and inner
duct walls comprise a plurality of openings, each aligning with one of the

radial hollow struts.

The assembly as defined in claim 10 wherein the vane ring comprises a

retaining apparatus attached to the outer ring for engagement with the engine

case to support the assembly.

The assembly as defined in claim 9 wherein the annular duct comprises a
machined metal ring integrally affixed to an upstream end of the respective

outer and mnner duct walls of sheet metal.

The assembly as defined in claim 9 wherein the outer and inner rings are
axially located downstream of the outer and inner duct walls with respect to
the combustion gas flow, the outer and inner rings being connected to

downstream ends of the respective outer and inner duct walls by means of

fasteners.

~14 -
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A method for assembly of a gas turbine engine mid turbine frame (MTF), the

method comprising the steps of:

fabricating an annular interturbine duct (ITD) by providing inner and outer
sheet metal annuli, attached at least 3 hollow struts between the inner
and outer annuli, providing holes in the annuli corresponding to
locations of the hollow strut to thereby provide at least passages
through the ITD, the step of fabricating further including joining a
vane ring to a downstream end of the ITD, the ITD configured to

provide an annular gas path between turbine stages of the engine;

inserting an annular MTF inner case within the ITD;

inserting a load transfer spoke radially into each ITD hollow struts until one
end of the spoke extends radially inwardly of the ITD inner duct wall
and the other end extends radially outwardly of the ITD outer duct

wall;

connecting the mner end of the each load transfer spoke to the inner case:

and

connecting the spokes to an annular MTF outer case, the outer case
configured for mounting to the engine to provide a portion of an outer

casing of the engine.

The method as defined in claim 16, wherein step of inserting a load transfer

spike into each ITD hollow strut, is conducted by inserting the respective

load transfer spokes radially inwardly through the hollow struts of the ITD.

The method as defined 1n claim 16, further comprising mounting an annular

bearing housing to the an annular inner case of a spoke casing.

The method as defined in claim 16, wherein the vane ring is joined to the
ITD after the ITD 1s mounted to the mid turbine frame.
- 15 -
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