ENG NE MOUNT BEARI NG SLEEVE REPAI R BACKGROUND OF THE | NVENTI ON The present
invention relates generally to a nmethod of repairing an aircraft 5 engine
nount and nore particularly, to a nmethod of repairing a bearing bore forned
in an aircraft engine nmount by utilizing a sleeve. Aircraft utilize engine
mounts to retain an engine. T icallg, nul tiple engine nounts are
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nount, with the bearing pressed into a bearing bore. Forward and aft engi ne
nmounts 10 are | ocated between a wing of the aircraft and the engine. The
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over the |i frearodirdrifecmginemabint byhailizépgi sleevebunt s are renoved and the bearing
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specially sized bearings are typica st oc It wthin the
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i nvention provi alternate net pairing a bearing bore forned
in an aircr airtragrgusiagrmdrthe eAgipk wandlthe peaingsrigithesenogivies meupparssisam engi ne
on an aircraft and assj sf 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



transferring any novenent of the engine relative to the aircraft. Each
engi ne nount 30 includes bearings to connect the engine to the engine
nount. One type of mount includes |ink assenblies. Each of the link
assenblies has a bearing at the attachment of the Iink assenbly to a beam
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bearings. TO acl I'tate sWwagi ng earing is a cut out
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portion to be swaged radially outwardly wth the sizing sleeve into the
li nk chanf eflamfarstthaeinihiergmpepents 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;
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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.

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
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
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
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



aircraft. The aft engine nount 22 supports the engine on the aircraft
housing, specifically the turbine exhaust case, and assists in absorbing
vertical novenent as a result of the weight of the engine. The aft engi ne
nount 22 includes a beam assenbly 24 having aircraft nounting points 26 to
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are added to the inner surface 46 at a first side 60 of the link arm 36 and
a second si #afase 4% iThe inpesicushaps 46.1s Apachined tastemope 1the damgsg, and Wekown i n

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 SA, 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 5SB. 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 tool



Figure 5A) remai ns between the Iink chanfers 52 and the sizing sleeve 40. 10
A repair process wll now be described. The typical link assenbly 28 is
removed fromthe forward engi ne nount 10 or the aft engi ne nmount 22. The
exanpl e link assenbly 28 includes the original bearing 48 which is renoved
from the | gz kas a ard danage
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practice, tBsmPnARSN fthd kdp @%aneﬂﬁ&u evied thyt felédn, qhé )folWﬂn?kclfiﬁﬁst' ng the
conponents by placing themin liquid nitrogen, then allow n hemto expand
back to a pshesyd be studipd ta-iejenmane Bia taxdcoB anldlcastena@fethtsneventwn assenbly 28
prior to and followi ng swaging. Prior to swaging the sizing sleeve 40 and

t he bearing 48 have been pressed into the bearing sleeve 38. The gap 54
between the link chanfers 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 chanfer 52 on the bearing sleeve in Figure 5B. Swaging the
bearing 48 and the sizing sleeve 40 assists in retaining the sizing sl eeve
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. Swagi ng al so
assists in preventing



rel ati ve novenent between the bearing 48, sizing sleeve 40 and |ink arm 36.
Wil e chanfers are shown to create the space to receive the swaged materi al,
ot her shaped spaces can be utilized. 5 Although a preferred enbodi nent of
this invention has been disclosed, a worker of ordinary skill in this art
woul d recogni ze that certain nDdificgfhﬁwﬁSmould come within the scope of
this invention. For that reason, the gb ow ng clains should be studied to
determ ne the true scope and content of this invention. 5 CLAIMS 1. A

net hod of repairin n.epgi ne. nount assenbly copprising: machi ning an i nner
surface of ipbeaﬁﬂﬁ@ﬁB%PE%QWEngﬁPﬁngﬁﬁxwﬂéxﬁﬂﬂ Y SRt 5 pregsing a

si zing sl eeve i njfchiimgRRahhdtIulEof deRARE BSre@dnA@aAlat g18g tHelifndrarfatezi Ng

sl eeve; and securing the bearing and the sizing sleeve on a first side and a
second side of prtessibgasizing desve into thechearing bbwe; si zi ng sl eeve and the bearing
in the bearing bore.. 1 hod of claim1, wherein the step of

0,2..The t ;
machi ni ng conpr i BESSIPEABGITHE 13t°ni5§é‘&m§e%§ﬁivﬁ’ga romthe bearing bore prior to

machi ni ng the i ng@urifpkfe@ring and AR siBANA6eRforCd Bisikide anli@lseédhdti@ sit ep of
machi ni ng conpri ses machining the bearing bore until damage on the inner
surface of thedepeng borg thmtainithe sizinpvledve a@ the barimgrie thedebaohg bbes. m 1, wherein
the step of pressing the sizing sleeve into the bearing bore conprises
selecting a sizing sleeve having an outer surface diameter corresponding to

a di amei@r of theherledticdeast clamer, whdtdiaar stdp éthBaddedns 0emPALS ramdvingavi ng an
i nner surface dianmeter corresponding to an outer dianeter of the bearing.
t2ﬁe5. The nitaddganng &pai the bearigdioss prierHe machining the dngr swéac€onpri ses swagi ng
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.



bearing on the first side and the second side with the sizing sleeve into
spaces in the bearing bore. 25 6. The nethod as set forth in claimb5b,
wherein said bearing is formed with a cutout portion at a radially
internediate | ocation to provide a portion to be swaged into the space on

said bore. §. The Bads A a)g'{ngia'ﬂrﬁc asH0IGE S atnhs‘?llg?ﬂe o&fttcgigq%gi?ijngg the
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beari ng bor arm 9. A nmethod of repairing a link assenbly

is in a./link. ,
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removing a used Beapinie fiAmAurh&st (RGLLRIG topt;med in the link arm
machi ning an inner surface of the bearing bore; 5 pressing a sizing sleeve

i nt o theSbeari ngptessieg a spimsgeavy istoleabdangg bateo t he si zi ng sl eeve; securing
the sizing sleeve and the on.a first side and a second side of the

he bearin
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damage i s r éredinkdrmite ret¥ingherbeding inthecheaiing borewkied ei n t he step of pressing

the sizing sleeve in the .. 15 bearing sleeve conprises selecting a sizing
sl eeve havi ng ana%sﬁfni’ﬁngﬂ}eflg%ear%tgﬁf&%Fcrafgel ected based upon a dianeter of
the inngg surface of the bearing bore after nmachining and having an inner

surface dianeter corresponding to an outer dianeter of the bearing.
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.



20 12. The nethod of claim 10, wherein the step of securing the bearing
conprises swaging the bearing on the first side and the second side of the
link arm 13. The nethod of claim 12, including the step of form ng a space
on the inner surface of the bearing bore next to the first side of the link
arm and fornggng @ms&,%ﬁfé mé&umt 88 dnNBrckdN&lidndrRigt the bearing bore next to
the second side of the link arm and the bearing and the sizing sleeve being
swaged into the spmoey portiphdasimguan mapesthope defiding Thdembtghbdreasinsimnerf ort h i n
claim 13, erein said bearing,is formed with a cutou ortion at. a
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the spaces gpifigaldiRearing bore. 7 15. An engine nount for an aircraft
engi ne conprising: a nmount portion having an inner bore defining a bearing
bore, andinner disaieg sleews feyae ditiintgesaibomer beren gaidetitingsdeese havingi at enance
step to be larger than an initial size; 5. .a sizin e f e fit into
sai 8 inner 806 St Ao Be WA e e B R S PR Bl B | <
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di amet er t ohpengapgrtarydipraetgero bhalighaly largse thagi anianer digmekegiod saish@per pore in
sai d sizing e L ar ajl d. bearing and said sizing sleeve being secured
to said beaP?%ﬂgégpgﬁgﬁ%ég?%éhg%gine nmount as set forth in claim15, wherein
sai d beapi ng hassaddeiififcand dalipdizing slevdthgdectiretihe st beghgshaeve into a
space on said bearing bore. 15 17. The engi ne nount as set forth in claim
16, wherein said bearing is formed wth a cutout portion at a radially
| ntermedi at g6l 0034} ARoiho iRV AR: RorAR AR 150 WREreir® YROBrlRs WGERACE ON
sai d bearing bore.

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.





