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(57) Abregé/Abstract:
Assemblies and methods useful for mounting an engine to an aircraft structure are disclosed. An exemplary assembly comprises a

body made of a magnesium-based material defining a socket formed therein and a liner disposed In the socket for receiving and
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(57) Abrege(suite)/Abstract(continued):
Interfacing with an engine mounting element of the aircraft. The liner comprises a peripheral side wall and a bottom wall having an
outer periphery In sealing engagement with a lower portion of the peripheral side wall. The liner is made of a liner material that

provides a galvanic potential between the liner material and a material of the engine mounting element that is lower than a galvanic
potential between the magnesium-based material of the body and the material of the engine mounting element.



ABSTRACT

Assemblies and methods useful for mounting an engine to an aircraft structure are
disclosed. An exemplary assembly comprises a body made of a magnesium-based
material defining a socket formed therein and a liner disposed in the socket for receiving
and interfacing with an engine mounting element of the aircraft. The liner comprises a
peripheral side wall and a bottom wall having an outer periphery in sealing engagement
with a lower portion of the peripheral side wall. The liner is made of a liner material that
provides a galvanic potential between the liner material and a material of the engine
mounting element that is lower than a galvanic potential between the magnesium-based

material of the body and the material of the engine mounting element.
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LINER FOR MOUNTING SOCKET OF MAGNESIUM HOUSING OF AIRCRAFT
ENGINE

TECHNICAL FIELD

5 [0001] The disclosure relates generally to an aircraft engine and, more

particularly, to an engine mount on a magnesium housing of an aircraft engine.

BACKGROUND OF THE ART

[0002] The mounting of a gas turbine engine to an aircraft structure may include
the use of multiple pins, or dowels that project from the aircraft structure. The engine is
10 hoisted or positioned so that the pins are inserted into matching sockets in an engine
housing. Adjacent the sockets and pins are mount pads, flat bosses or lands with
internally threaded blind holes to receive fastening bolts that secure the engine to the

aircraft structure.

[0003] A turbo-prop gas turbine engine includes a reduction gearbox housing
15 that is a relatively large and robust component making the housing suitable for
mounting the engine to the aircraft. To reduce engine weight, the gearbox housing is
often cast from magnesium alloy which has a relatively high strength to weight ratio and

high temperature strength.

[0004] The pins are typically made of steel and coatings, paint and sealing
20 compounds can be partially effective in protecting the socket from electro-galvanic
corrosion due to the dissimilar metals. However such coatings are subject to wear and
since engines are sometimes removed and reinstalled during maintenance activities,

the integrity of the coatings can be compromised. Fretting and corrosion can still occur
within the sockets since they can be exposed to moisture, salt and abrasive dust

25  particles in operation and during maintenance. Improvement is desirable.

SUMMARY

[0005] In one aspect, the disclosure describes a housing of a gas turbine engine

of an aircraft. The housing comprises:

a housing body made of a magnesium-based material, the housing body

30  defining a mounting pad comprising a socket; and
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a liner disposed in the socket for receiving and interfacing with an engine
mounting element of the aircraft, the liner comprising a peripheral side wall and a
bottom wall having an outer periphery in sealing engagement with a lower portion of the
peripheral side wall, the liner being made of a liner material that provides a galvanic
potential between the liner material and a material of the engine mounting element that
is lower than a galvanic potential between the magnesium-based material of the

housing body and the material of the engine mounting element.

[0006] The housing may comprise an interference fit between the liner and the
socket.
[0007] The bottom wall of the liner may comprise a hole formed therethrough to

permit venting of the socket when the liner is inserted in the socket.

[0008] The housing may comprise a sealant disposed in the hole.

[0009] The liner material may be steel.

[0010] The liner material may be an aluminum-based material.

[0011] The housing may comprise a flange extending outwardly from and being

in sealing engagement with an upper portion of the peripheral side wall.

10012] The peripheral side wall, the bottom wall and the flange may have a

unitary construction.
[0013] Embodiments may include combinations of the above features.

[0014] In another aspect, the disclosure describes an assembly useful for

mounting an engine to an aircraft structure. The assembly comprises:

a body configured to be secured to the engine, the body being made of a

magnesium-based material and defining a socket formed therein; and

a liner disposed in the socket for recelving and interfacing with an engine
mounting element of the aircraft, the liner comprising a peripheral side wall and a
bottom wall having an outer periphery in sealing engagement with a lower portion of the
peripheral side wall, the liner being made of a liner material that provides a galvanic

potential between the liner material and a material of the engine mounting element that

-2
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is lower than a galvanic potential between the magnesium-based material of the body

and the material of the engine mounting element.

[0015] The assembly may comprise an interference fit between the liner and the
socket.
5 [0016] The bottom wall of the liner may comprise a hole formed therethrough to

permit venting of the socket when the liner is inserted in the socket.

[0017] The assembly may comprise a sealant disposed in the hole.
[0018] The liner material may be steel.
[0019] The liner material may be an aluminum-based material.
10 [0020] The assembly may comprising a flange extending outwardly from and

being in sealing engagement with an upper portion of the peripheral side wall.
[0021] Embodiments may include combinations of the above features.

[0022] In a further aspect, the disclosure describes a method of manufacturing a
housing of an aircraft engine where the housing is configured to interface with an

15 engine mounting element of an aircraft. The method may comprise:

receiving a housing body made of a magnesium-based material, the

housing body defining a mounting pad comprising a socket; and

inserting a liner in the socket of the mounting pad for receiving and
interfacing with the engine mounting element of the aircraft, the liner comprising a

20  peripheral side wall and a bottom wall having an outer periphery in sealing engagement
with a lower portion of the peripheral side wall.

[0023] The liner may be made of a liner material that provides a galvanic
potential between the liner material and a material of the engine mounting element that
is lower than a galvanic potential between the magnesium-based material of the

25 housing body and the material of the engine mounting element.

[0024] The method may comprise inserting the liner in the socket using an

interference fit.
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[0025] The method may comprise forming a venting hole in the bottom wall prior

to inserting the liner in the socket.

[0026] The method may comprise sealing the hole after inserting the liner in the
socket.

5 [0027] Embodiments may include combinations of the above features.
[0028] Further details of these and other aspects of the subject matter of this

application will be apparent from the detailed description included below and the

drawings.

DESCRIPTION OF THE DRAWINGS

10 [0029} Reference is now made to the accompanying drawings, in which:

[0030] FIG. 1 is a schematic axial cross-sectional view through an exemplary
turboprop gas turbine engine with a reduction gearbox between an engine shaft and a

propeller shaft;

[0031] FIG. 2 is a perspective view of an exemplary housing of the reduction
15 gearbox comprising mounting pads with sockets and outer threaded blind holes for

mounting the housing (and engine) to a structure of an aircraft;

[0032] FIG. 3 is a cross-sectional view through a mounting pad of FIG. 2 along

line 3-3 of FIG. 2 showing a liner inserted in the socket; and

[0033} FIG. 4 is a flowchart illustrating method of manufacturing a housing of an

20  engine configured to interface with an engine mounting element of an aircraft.

DETAILED DESCRIPTION

[0034] Aspects of various embodiments are described through reference to the
drawings.
[0035] Figure 1 shows an axial cross-section through an example turbo-prop

25 gas turbine engine. It will be understood that the invention is equally applicable to other

types of aircraft engines such as a turboshaft, turbofan, or auxiliary power units.

[0036] Air intake into the engine enters the inlet 1 and is ducted through the low-

pressure centrifugal compressor 2 and high-pressure centrifugal compressor 3.

-4 -
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Compressed air exits the compressor 3 and is contained within a plenum 4 that
surrounds the combustor 5. Fuel is supplied to the combustor 5 and fuel is mixed with
air from the plenum 4 when sprayed through nozzles into the combustor 5 as a fuel-air
mixture is ignited. Compressed air within the plenum 4 is admitted into the combustor 5
through orifices in the side walls of combustor 5 to mix with the hot gases from the
combustor and pass over the turbines 6 before exiting an aft portion of the engine as

exhaust.

[0037] Figure 1 shows the location of the reduction gearbox housing 7 between
the engine shaft 8 and the propeller shaft 9. The reduction gearbox inside of housing 7
may drivingly couple engine shaft 8 to propeller shaft 9 in a suitable manner. The
housing 7 includes forward and rearward planar flange surfaces 10, 11 (best seen in
Figure 2) by which the housing 7 is secured to the cold section 12 of the gas turbine

engine and is secured to the propeller shaft housing 13.

[0038] Referring to Figure 2, the gearbox housing 7 includes one or more
mounting pads 14 that each present a flat boss or land useful for mounting the housing
7/ (and hence the engine) to an aircraft structure using one or more suitable engine
mounting elements such as pin 25 (shown in Figure 3), spigot(s), or dowel(s). Each
mount pad 14 has a (e.g., central) mounting socket 15 and four outer threaded blind
holes 16 within which mounting bolts (not shown) are fastened to secure the housing 7

to the aircraft structure.

[0039] Figure 3 shows a cross-sectional view through an exemplary socket 15
along line 3-3 of Figure 2. To protect the magnesium material of the body of housing 7
Into which the socket 15 is formed (e.g., cast and/or machined), a protective liner may
be installed inside of socket 15. The protective liner may provide fretting protection and
also protection against galvanic corrosion between the housing 7 and the mounting pin
25. For example, the liner may provide an interface between the housing 7 and the
mounting pin 25 where load transfer between the pin 25 and the housing 7 may be
established via the liner. In various embodiments, the mounting pin 25 of the aircraft
structure may be made of a suitable steel. In various embodiments, the housing 7 may

be made of a suitable magnesium-based material (e.g., alloy).
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[0040] In various embodiments, the liner may be made of a suitable metallic
material. For example, in some embodiments, the liner may be made of a suitable
steel. In some embodiments, the liner may be made of a suitable aluminum-based
material (e.g., alloy). In various embodiments, the liner material may be selected to
provide a galvanic potential between the liner material and the material of the mounting
pin 25 that is lower than a galvanic potential that would otherwise be present between

the magnesium-based material of the housing 7 and the material (e.g., steel) of the

mounting pin 25 in the absence of the liner.

[0041] In some embodiments, the liner may comprise a protective (e.g.,
aluminum-alloy) peripheral side wall 17 and optionally also a protective (e.g., aluminum-
alloy) bottom wall 18 which may offer some protection to the base 19 of the socket 15.
In some embodiments, bottom wall 18 may be disc-shaped. The peripheral side wall 17
may have a tubular configuration (e.g., a cylindrical sleeve). |In some embodiments, the
peripheral side wall 17 may have an annular cross-sectional profile. In some
embodiments, the peripheral side wall 17 may have a generally circular outer cross-
sectional profile but it is understood that the peripheral side wall 17 could have an outer

cross-sectional profile of another shape.

[0042] The peripheral side wall 17 and bottom wall 18 can be manufactured
separately and subsequently bonded, or can be machined as a single piece from a
single blank of aluminum. For example, the peripheral side wall 17 and bottom wall 18
may be integrally formed in any suitable manner to have a unitary construction. In
some embodiments, the peripheral side wall 17 in combination with the bottom wall 18

may define cup-shaped liner for insertion into socket 15. In other words, the peripheral
side wall 17 and the bottom wall 18 may define a capped liner.

[0043] Optionally, the liner may include a protective flange 20 extending laterally
(e.g., radially outwardly) from and in sealing engagement with an upper portion 21 (e.q.,
upper edge) of the peripheral side wall 17. The aluminum flange 20 may offer some
protection to the top surface of the magnesium mounting pad 14 from corrosion, fretting,
moisture and abrasion. Similarly, the peripheral side wall 17, bottom wall 18 and flange
20 may, in some embodiments, be integrally formed in any suitable manner (e.g., cast

and/or machined) to have a unitary construction.

-6 -
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[0044] Manufacturing of magnesium housing 7 may include casting the
magnesium housing 7 with a recessed mount socket 15 and/or machining the socket
15, flat mount pad 14 and the internally threaded blind holes 16 subsequently. As
indicated in Figure 3, the socket 15 has an internal diameter "Do" and a depth "d"
defined between the socket base 19 and the flat surface of the mount pad 14. The
socket liner may be made up of the peripheral side wall 17 and bottom wall 18 and
when the housing 7 is mounted to the aircraft structure, the socket liner is disposed
between the mount socket 15 and the engine mount pin 25. Accordingly, the engine
mount pin 25 may be received in the liner so that the peripheral side wall 17 may serve

as an interface between the engine mount pin 25 and the socket 15.

[0045] The socket liner includes the peripheral side wall 17 which may have a
wall thickness "t" and an outer diameter substantially equal to the internal diameter "Do"
of the socket 15 depending on the fit between the peripheral side wall 17 and the in
Internal diameter of the socket 15. In some embodiments, there may be a clearance
between the outer diameter of the peripheral side wall 17 and the internal diameter Do
of the socket 15. In some embodiments, the peripheral side wall 17 may be press fit
into the socket 15 by way of a suitable interference fit or can be secured in socket with a
sealant to prevent moisture and particle penetration between the peripheral side wall 17
and housing 7. In various embodiments, the outer dimension (e.g., diameter) of the
peripheral side wall 17 may be configured to permit the peripheral side wall 17 to be

received In the socket 15.

[0046] In various embodiments, the inner diameter "Di" of the peripheral side

wall 17 may be greater than or substantially the same size as an outer diameter of the

engine mounting pin 25. In various embodiments, the inner dimension of the peripheral
side wall 17 may be configured to permit the mounting pin 25 to be received in the

peripheral side wall 17.

[0047] The liner may be installed in the socket 15 so that the bottom wall 18
may be disposed near or against the socket base 19. The bottom wall 18 may have an
outer periphery 23 in sealing engagement with a lower portion 24 (e.g., lower edge) of
the peripheral side wall 17. Optionally the socket liner can include a flange 20
extending laterally from and in sealing engagement with the upper portion 21 of the

peripheral side wall 17. The peripheral side wall 17, bottom wall 18 and flange 20 may
-7 -
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be integrally machined from an aluminum blank or separately manufactured then sealed

together and installed in the socket 15 of the magnesium housing 7.

[0048)] When the liner (e.g., comprising the peripheral side wall 17, bottom wall
18 and flange 20) is press-fitted into the socket 15 by a suitable interference fit, the liner
may serve as an interface between the magnesium-based material of the housing 7 and
the steel of the engine mounting pin 25. The use of the liner may, in some
embodiments, provide some protection of the mount socket 15 from corrosion, fretting,

moisture penetration and/or abrasive particle accumulation.

[0049] In some embodiments, a hole 26 may be formed though the bottom wall
18 to permit venting of the socket 15 when the liner is inserted in the socket 15 by press
fitting. The use of the venting hole 26 may facilitate the installation of the liner in the
socket 15. In some embodiments, the hole 26 may be sealed using suitable sealing
means after installation of the liner into the socket 15 to substantially prevent the
iIngress of moisture between the liner and the socket 15. In some embodiments, the
sealing means may comprise a suitable sealant 27 (e.g., sealing compound) disposed
Into the hole 26 to occlude the hole 26. In some embodiments, the sealant 27 may be a

fluorosilicone adhesive.

[0050] Figure 4 is a flowchart illustrating a method 400 of manufacturing a
magnesium housing 7 for a gas turbine engine for an aircraft having an engine
mounting pin 25. In various embodiments, method 400 may comprise: receiving the
magnesium housing 7 defining a mounting pad 14 comprising a socket 15 for receiving

the mounting pin 25 (see block 402); and inserting a liner (e.g., peripheral side wall 17)

inside the socket 15 for receiving and interfacing with the mounting pin 25 (see block
404).

[0051] In some embodiments, the liner may include the peripheral side wall 17
and the bottom wall 18. In some embodiments, the liner may include the peripheral

side wall 17 in combination with the bottom wall 18 and/or the flange 20.

[0052] In some embodiments, method 400 may be carried out as a repair
procedure using a magnesium housing 7 that has already been in service.
Alternatively, method 400 may be carried out using a new magnesium housing 7 that

has not yet been in service.

CA 2978156 2017-08-31



10

15

20

25

30

[0053] As explained above, the magnesium housing 7 may be a gearbox
housing comprising a body that iIs made of a suitable magnesium-based material and
that Is secured to the aircraft engine. The socket 15 may have an internal dimension
and a depth defined between a socket base 19 and the mounting pad 14. The liner
may comprise a peripheral side wall 17 having an inner dimension configured to permit
the mounting pin 25 to be received In the peripheral side wall 17 and an outer
dimension configured to permit the peripheral side wall 17 to be received in the socket
15 (e.g., by press-fitting). The liner may also comprise a bottom wall 18 disposed
adjacent the socket base 19. The bottom wall may have an outer periphery in sealing
engagement with a lower portion 24 of the peripheral side wall 17. The peripheral side
wall 17 and the bottom wall 18 may be made of a liner material that provides a galvanic
potential between the liner material and a mounting pin material that is lower than a
galvanic potential that would otherwise be present between the magnesium-based

material and the mounting pin material in the absence of the liner.

[0054] In some embodiments, the liner may include a flange 20 extending
laterally (e.g., radially outwardly) from and in sealing engagement with an upper portion

21 of the peripheral side wall 17.

[00535] Method 400 may comprise inserting the liner in the socket 15 using an

interference fit.

[0056] Method 400 may comprise forming a venting hole 26 in the bottom wall

18 prior to inserting the liner in the socket 15.

[0057] Method 400 may comprise sealing the hole 26 after inserting the liner in
the socket 15. In some embodiments, the hole 26 may be sealed using a sealant. In
some embodiments, the sealant may be a suitable fluorosilicone adhesive.

[0058] The above description is meant to be exemplary only, and one skilled in
the relevant arts will recognize that changes may be made to the embodiments
described without departing from the scope of the invention disclosed. The present
disclosure may be embodied in other specific forms without departing from the subject
matter of the claims. Also, one skilled in the relevant arts will appreciate that while the
housings, liners and assemblies disclosed and shown herein may comprise a specific

number of elements/components, the housings and liners could be modified to include

-9 -
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additional or fewer of such elements/components. The present disclosure is also
iIntended to cover and embrace all suitable changes in technology. 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. Also, the scope of the claims should not be limited by the
preferred embodiments set forth in the examples, but should be given the broadest

iInterpretation consistent with the description as a whole.

- 10 -
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WHAT IS CLAIMED IS:

1. A housing of a gas turbine engine of an aircraft, the housing comprising:

a housing body made of a magnesium-based material, the housing body
defining a mounting pad comprising a socket; and

a liner disposed in the socket for receiving and interfacing with an engine
mounting element of the aircraft, the liner comprising a peripheral side wall and a
bottom wall having an outer periphery in sealing engagement with a lower portion of the
peripheral side wall, the liner being made of a liner material that provides a galvanic
potential between the liner material and a material of the engine mounting element that
is lower than a galvanic potential between the magnesium-based material of the

housing body and the material of the engine mounting element.

2. The housing of claim 1, comprising an interference fit between the liner and the
socket.
3. The housing of claim 2, wherein the bottom wall of the liner comprises a hole

formed therethrough to permit venting of the socket when the liner is inserted in the

socket.

4. The housing of claim 3, comprising a sealant disposed in the hole.

5. The housing of claim 1, wherein the liner material is steel.

0. The housing of claim 1, wherein the liner material is an aluminum-based
material.

/. The housing of claim 1, comprising a flange extending outwardly from and being

in sealing engagement with an upper portion of the peripheral side wall.

8. The housing of claim 7, wherein the peripheral side wall, the bottom wall and the

flange have a unitary construction.

- 11 -
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9. An assembly useful for mounting an engine to an aircraft structure, the assembly
comprising:

a body configured to be secured to the engine, the body being made of a
magnesium-based material and defining a socket formed therein; and

a liner disposed in the socket for receiving and interfacing with an engine
mounting element of the aircraft, the liner comprising a peripheral side wall and a
bottom wall having an outer periphery in sealing engagement with a lower portion of the
peripheral side wall, the liner being made of a liner material that provides a galvanic
potential between the liner material and a material of the engine mounting element that
s lower than a galvanic potential between the magnesium-based material of the body

and the material of the engine mounting element.

10. The assembly of claim 9, comprising an interference fit between the liner and

the socket.

11. The assembly of claim 10, wherein the bottom wall of the liner comprises a hole
formed therethrough to permit venting of the socket when the liner is inserted in the

socket.

12. The assembly of claim 11, comprising a sealant disposed in the hole.

13. The assembly of claim 9, wherein the liner material is steel.

14 The assembly of claim 9, wherein the liner material is an aluminum-based

material.

15. The assembly of claim 9, comprising a flange extending outwardly from and
being In sealing engagement with an upper portion of the peripheral side wall.

16. A method of manufacturing a housing of an aircraft engine where the housing is
configured to interface with an engine mounting element of an aircraft, the method

comprising.

- 12 -
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receiving a housing body made of a magnesium-based material, the housing
body defining a mounting pad comprising a socket; and

inserting a liner in the socket of the mounting pad for receiving and interfacing
with the engine mounting element of the aircraft, the liner comprising a peripheral side
wall and a bottom wall having an outer periphery In sealing engagement with a lower

portion of the peripheral side wall.

17. The method of claim 16, wherein the liner is made of a liner material that
provides a galvanic potential between the liner material and a material of the engine
mounting element that is lower than a galvanic potential between the magnesium-based

material of the housing body and the material of the engine mounting element.

18. The method of claim 16, comprising inserting the liner in the socket using an

interference fit.

19. The method of claim 18, comprising forming a venting hole in the bottom wall

prior to inserting the liner in the socket.

20. The method of claim 19, comprising sealing the hole after inserting the liner in

the socket.

- 13-
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