
ENGINE MOUNT BEARING SLEEVE REPAIR  BACKGROUND OF THE INVENTION The present
invention relates generally to a method of repairing an aircraft  5 engine
mount and more particularly, to a method of repairing a bearing bore formed
in an aircraft engine mount by utilizing a sleeve. Aircraft utilize engine
mounts to retain an engine. Typically, multiple engine  mounts are
associated with each engine. Several bearings are present in each engine
mount, with the bearing pressed into a bearing bore. Forward and aft engine
mounts 10 are located between a wing of the aircraft and the engine. The
bearings assist in  transferring engine thrust to the wing. Aft engine
mounts are located between the  aircraft housing and the engine and the
bearings in those engine mounts assist in  transferring vertical movement of
the engine to the wing. Over time the bearings may shift within the bearing
bore causing wear or  15 damage to the bearing bore. At periodic intervals
over the life of the aircraft the  engine mounts are removed and the bearing
bores are repaired. The inner diameter  of the bearing bore is machined to
remove any damage and the used bearing is  replaced with a new bearing.
Machining the bearing bore creates an oversized inner  diameter and
specially sized bearings are typically stocked to fit within the 20 machined
bearing sleeve. Obtaining and stocking specially sized bearings is costly
due to the many variations and types required. Accordingly, a method of
repairing bearing bores in aircraft engine mounts  without requiring
specially sized bearings is desired. 25 SUMMARY OF THE INVENTION The present
invention provides an alternate method of repairing a bearing  bore formed
in an aircraft engine mount. A plurality of engine mounts support an engine
on an aircraft and assist in  



transferring any movement of the engine relative to the aircraft. Each
engine mount  30 includes bearings to connect the engine to the engine
mount. One type of mount includes link assemblies. Each of the link
assemblies has a bearing at the attachment  of the link assembly to a beam
assembly and may also have bearings at engine  1 mounting points. Over time
the bearings move relative to the link assembly causing  wear and damage to
the link assemblies. The link assemblies are removed from the  engine mount
and repaired. A link arm, including a bearing is disassembled from the beam
assembly.  5 The bearing is removed from a bearing bore in the link arm. An
inner surface of the  bearing bore is machined to remove any damage. Link
chamfers are added to the  inner surface of the bearing bore at a side first
and second side of the link arm. A sizing sleeve is selected to be of a
diameter, such that it will be press fit  into the inner surface of the
bearing bore. The sizing sleeve has an inner bore that  10 receives an outer
surface of a new bearing as a press fit. The bearing is press fit into the
sizing sleeve and sizing sleeve is press fit into the bearing bore. When
pressed  together there are gaps between the link chamfers and the sizing
sleeve and the  bearing. An outer surface of the sizing sleeve and the
bearing is swaged into the link  chamfers to retain the components in the
link. Swaging the bearing and the sizing 15 sleeve assists in retaining and
preventing relative movement between the bearing,  sizing sleeve and link
arm. The link arm is then reassembled with the link assembly  and the engine
mount. This same basic repair method can be applied to other engine  mount
bearings. To facilitate the swaging, the bearing is formed with a cutout
portion at a  20 radially intermediate location to form a radially outer
portion to be swaged radially  outwardly with the sizing sleeve into the
link chamfers in the bearing bore. 



These and other features of the present invention can be best understood
from the following specification and drawings, the following of which is a
brief  description. 25 BRIEF DESCRIPTION OF THE DRAWINGS Figure 1 is a
perspective view of an example forward engine mount for an  aircraft; Figure
2 is a perspective view of an example aft engine mount for the  30 aircraft;
Figure 3 is a perspective view of an example link arm assembly;  Figure 4 is
an exploded view of the example link arm assembly;  2 Figure 5A illustrates
the example link assembly prior to swaging; and  Figure 5B illustrates the
example link assembly after swaging. DETAILED DESCRIPTION OF THE PREFERRED
EMBODIMENT 5 Figure 1 is a perspective view of an example forward engine
mount 10 for an  aircraft. The forward engine mount 10 supports the engine
on the wing and assists  in transferring thrust of the engine to the
aircraft. The forward engine mount 10  includes a beam assembly 12 having
wing mounting points 14 to connect the  forward engine mount 10 to a wing of
the aircraft. Link assemblies 16 extend 10 outward from the beam assembly
12. The link assemblies 16 each have engine  mounting points 18 to connect
the engine to the forward engine mount 10. Each of  the link assemblies 16
has a bearing 20 at the attachment of the link assembly 16 to  the beam
assembly 12. Additionally, bearings 20 may also be located at the engine
mounting points 18. 15 Figure 2 is a perspective view of an example aft
engine mount 22 for an  



aircraft. The aft engine mount 22 supports the engine on the aircraft
housing,  specifically the turbine exhaust case, and assists in absorbing
vertical movement as a  result of the weight of the engine. The aft engine
mount 22 includes a beam  assembly 24 having aircraft mounting points 26 to
connect the aft engine mount 22 20 to the aircraft. Link assemblies 28
extend outward from the beam assembly 24. The  link assemblies 28 each have
engine mounting points 30 to connect the engine to the  aft engine mount 22.
Each of the link assemblies 28 has a bearing 32 at the  attachment of the
link assembly 28 to the beam assembly 24. Additionally, bearings  32 may
also be located at the engine mounting points 30. Note, a bearing 132 is
also  25 part of a link. The present invention extends to repair of this
location. Referring to Figures 3 and 4 an example inventive link assembly 28
for the  aft engine mount 22 is shown. It should be understood the invention
would extend  to link assemblies for the forward mount and to bearing 132
also. The link assembly  28 includes a link arm 36. A bearing bore 38 is
formed in the link arm 36 and a 30 sizing sleeve 40 is located within the
bearing sleeve 38. The sizing sleeve 40 has an  annular shape defining an
outer surface 42 and an inner surface 44. The sizing  sleeve 40 is press fit
into the bearing bore 38. That is, the outer surface 42 of the  3 bearing
bore 38 has a diameter slightly larger than an inner surface 46 diameter of
the bearing bore 38. A bearing 48 is located within the sizing sleeve 40.
The bearing 48 is press  fit into the sizing sleeve 40. That is, the
diameter of an outer bearing surface 50 is  5 slightly larger than the
diameter of the inner surface 44 of the sizing sleeve 40. The link arm 36 is
machined on the inner surface 46 of the bearing bore 38.  Link chamfers 52
are added to the inner surface 46 at a first side 60 of the link arm  36 and
a second side 62 of the link arm 36. After press fitting, gap 54 (shown in  



Figure 5A) remains between the link chamfers 52 and the sizing sleeve 40. 10
A repair process will now be described. The typical link assembly 28 is
removed from the forward engine mount 10 or the aft engine mount 22. The
example link assembly 28 includes the original bearing 48 which is removed
from  the link 36. The original bearing has typically caused wear and damage
on the inner  surface 46. The inner surface 46 is machined to remove the
damage and wear. 15 Chamfers 52 are machined on the inner surface 46. The
machined inner surface 46  now has a larger diameter. A bearing 48 having
the same or similar size as the original bearing is  selected to replace the
original bearing. The bearing 48 is of a standard or stock size  that can be
easily obtained. A sizing sleeve 40 is selected to have a press fit with the
20 inner surface 46 of the bearing bore 38 and the outer surface 50 of the
bearing 48.  The bearing is pressed into the sizing sleeve 40. The sizing
sleeve 40 and bearing 48  are then pressed into the bearing bore 38. In
practice, the press fitting may be  achieved by initially shrink fitting the
components by placing them in liquid  nitrogen, then allowing them to expand
back to a press fit. 25 Figures 5A and 5B illustrate the link assembly 28
prior to and following  swaging. Prior to swaging the sizing sleeve 40 and
the bearing 48 have been pressed  into the bearing sleeve 38. The gap 54
between the link chamfers 52 and the sizing  sleeve 40 remains. As can be
appreciated from Figure 5A, the bearing has a cutout  portion 106, which
defines a radially outer portion 108, which can be seen as being 30 swaged
at 110 into the chamfer 52 on the bearing sleeve in Figure 5B. Swaging the
bearing 48 and the sizing sleeve 40 assists in retaining the sizing sleeve
40 within  the bearing sleeve 38 and the bearing 48 within the sizing sleeve
40. A swaging too]  4 200 is shown schematically in Figure 5A. Swaging also
assists in preventing  



relative movement between the bearing 48, sizing sleeve 40 and link arm 36.
While chamfers are shown to create the space to receive the swaged material,
other shaped spaces can be utilized. 5 Although a preferred embodiment of
this invention has been disclosed, a  worker of ordinary skill in this art
would recognize that certain modifications would  come within the scope of
this invention. For that reason, the following claims  should be studied to
determine the true scope and content of this invention. 5 CLAIMS  1. A
method of repairing an engine mount assembly comprising: machining an inner
surface of a bearing bore and enlarging the inner surface;  5 pressing a
sizing sleeve into the bearing bore; pressing a bearing into the sizing
sleeve; and securing the bearing and the sizing sleeve on a first side and a
second side of  the bearing bore to retain the sizing sleeve and the bearing
in the bearing bore. 10 2. The method of claim 1, wherein the step of
machining comprises removing a  used bearing from the bearing bore prior to
machining the inner surface. 3. The method of claim 2, wherein the step of
machining comprises machining  the bearing bore until damage on the inner
surface of the bearing bore is removed. 15 4. The method of claim 1, wherein
the step of pressing the sizing sleeve into the  bearing bore comprises
selecting a sizing sleeve having an outer surface diameter  corresponding to
a diameter of the enlarged inner surface of the bearing bore and  having an
inner surface diameter corresponding to an outer diameter of the bearing.
20 5. The method of claim 1, wherein the step of securing comprises swaging
the  



bearing on the first side and the second side with the sizing sleeve into
spaces in the  bearing bore. 25 6. The method as set forth in claim 5,
wherein said bearing is formed with a  cutout portion at a radially
intermediate location to provide a portion to be swaged  into the space on
said bore. 7. The method of claim 1, wherein the step of pressing the
bearing into the  30 sizing sleeve occurs prior to the step of pressing the
sizing sleeve into the link arm.  8. The method of claim 1, wherein said
bearing bore is in a link arm. 6 9. A method of repairing a link assembly
for an engine mount comprising:  removing a link arm from an aircraft and
removing a used bearing from a  bearing bore formed in the link arm;
machining an inner surface of the bearing bore;  5 pressing a sizing sleeve
into the bearing bore;  pressing a bearing into the sizing sleeve; securing
the sizing sleeve and the bearing on a first side and a second side of  the
link arm to retain the bearing in the bearing bore; and assembling the link
arm to the aircraft.  10 10. The method of claim 9, wherein the step of
machining comprises machining  the inner surface of the bearing bore until
damage is removed. 11. The method of claim 9, wherein the step of pressing
the sizing sleeve into the  15 bearing sleeve comprises selecting a sizing
sleeve having an outer surface diameter  selected based upon a diameter of
the inner surface of the bearing bore after  machining and having an inner
surface diameter corresponding to an outer diameter  of the bearing. 



20 12. The method of claim 10, wherein the step of securing the bearing
comprises  swaging the bearing on the first side and the second side of the
link arm. 13. The method of claim 12, including the step of forming a space
on the inner  surface of the bearing bore next to the first side of the link
arm and forming a space  25 on the inner surface of the bearing bore next to
the second side of the link arm, and the bearing and the sizing sleeve being
swaged into the spaces in the securing step.  14. The method as set forth in
claim 13, wherein said bearing is formed with a  cutout portion at a
radially intermediate location to provide a portion to be swaged  30 into
the spaces on said bearing bore. 7 15. An engine mount for an aircraft
engine comprising: a mount portion having an inner bore defining a bearing
bore, an inner  diameter of said inner bore being machined at a maintenance
step to be larger than  an initial size; 5 a sizing sleeve force fit into
said inner bore, said sizing sleeve having an  outer diameter that is
selected based upon the inner diameter of said inner bore; a bearing force
fit into an inner bore of said sizing sleeve, said bearing  having an outer
diameter to be slightly larger than an inner diameter of said inner  bore in
said sizing sleeve; and 10 said bearing and said sizing sleeve being secured
to said bearing bore. 16. The engine mount as set forth in claim 15, wherein
said bearing has a surface  that is swaged with the sizing sleeve into a
space on said bearing bore. 15 17. The engine mount as set forth in claim
16, wherein said bearing is formed  with a cutout portion at a radially
intermediate location to provide a portion to be  swaged into the space on
said bearing bore. 8 




