METHODS FOR REPLACI NG PORTI ONS OF TURBI NE SHROUD SUPPORTS FI ELD OF THE

| NVENTI ON This invention relates generally to gas turbine engines, and nore
particularly, to nethods for replacing turbine shroud supports. BACKGROUND
OF THE | NVENTI ON At | east sone known gas turbine engines include a core
engi ne having, in serial flow arrangenent, a fan assenbly and a high
pressure conpressor which conpress airflow enteri t he engi ne, a

conbustor ignites a fuMEQTI@DﬁEQ}&B@PMQWQEWhn Knel ed t hrough a
turbi ne nozzl e assenbly tovwgﬁngg\@}ﬁ@gug ghpPHREEUr € turbines which each
a

include a plurality of rotor es that extract rotational energy from
airflow exiting the conbustor. The turbine nozzle assenblies are

positi oned between adjacent rows of rotor blades and channel airflow
downst r earHiIEbWPH I HEWENYBINGEON| ades. Mbre specifically, at |least sone

known turbji,ne.nozzl es iinclude wanes that .extend radially between ap inner
and - an outtEs IEAON BSIEHS FBORLY 40 ST REPING cBGET dPd: BOKSFHES B Bundi ng
t he rotor mass®net sephiting thivikedhirdud @F) ek assenblies that extend outwardly
fromthe outer band. Mre specifica Fy, at | east some known nozzle

assenblies are coupled to the casing through a shroud support. During

engi ne Op%ﬁégﬁkoéﬁbeéﬁ%ﬁ I\égﬁ i ﬁuced to the shroud support through

from the NozZzl e vane asse er tinme, continued exposure to such

stresses tyleast 3618€ kaowa lgad thirbine effihedhcRidp AQote erfgomd havings] 10 p&iatfiodn W th
such cracki ng may cause premat(ir%ifai | ure of the shroud support.
Accor di ngl3ranggneicy ﬁntaéﬁeéntﬂ)’é%} ft %PTGWCW@WEW@@&PQWQS agloBl d

supports %r{ng%{:] @ﬁ%i e £E@rﬁ5ﬁ§& fofitess %Qéﬂaﬂgmi;&lﬁrermtﬂil G e AR cHIRQHS
i ncl ude wel ding the Tracks using gas tungsten arc welding process.
However, dhongh edithimgueszlanssembigetosandsuirivnmddsglepeksurnetudbings which @sch

requires eat treatnment before the support .may be return to rvice.
Fu?t her m?igcﬁuge a pliurgﬁty oq' rotor tb?ades thaf extrfcft) rotational energy from a? oW ex?t?ng

the combustor.

The turbine nozzle assemblies are positioned between adjacent rows of rotor blades
and channel airflow downstream towards the rotor blades. More specifically, at least
some known turbine nozzles include vanes that extend radially between an inner and
an outer band. Each nozzle assembly is coupled fo casing surrounding the rotor
assembly by a plurality of hook assemblies that extend outwardly from the outer band.
More specifically, at least some known nozzle assemblies are coupled to the casing

through a shroud support.

During engine operation, stresses may be induced to the shroud support through from
the nozzle vane assemblies. Over time, continued exposure to such stresses may
cause cracking the shroud support. Continued operation with such cracking may
cause premature failure of the shroud support. Accordingly, to facilitate preventing

such premature failure, shroud supports are routinely inspected for cracking.

Current repair methods include welding the cracks using a gas tungsten arc welding
process. However, such techniques are time consuming as each welding process
requires a heat treatment before the support may be retumed to service. Furthermore,

although such a process may restore the part to a base condition, occasionally, such a
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al t hough such a process nmay restore the part to a base condition,
occasionally, such a -1 process may actually result in excessive shrinkage
of the shroud segnent which over tine may cause pronote increased
cracking, and a subsequent decrease in the useful service life of the
shroud support. BRI EF SUMVARY OF THE | NVENTION I n one aspect, a nmethod for

repl acing a portion of _a gas .turbine engine turbine support |s_ provided.
The t ur bi FEOSSHEBY _ciualy ﬁ‘?féls*- ip eperayive smiaen gt thershrqud segment whishagrver | eg,

and a nou I I ody.
The forwarit fial ARprbBRle e ettt 3t 3 oAb AHEIolsq Ok MBS

fl ange. Thervicaedifietolf g sfnt(md@appm substantially axially aligned with respect
to the aft leg. The nethod conprises cutting through at |east one of the

body, the | nge, renoving the forward | eg and
at | east dﬁ%%¥%éﬁﬁ4hg$ﬂﬁh@ﬁggﬂ§ﬂ?ﬁggﬁﬁé upstreamfromthe cut fromthe
engi ne, and coupling a replacenent spad to the portion of the turbine

support t atonk SspéeVashdteai ol E‘Qﬂhdnlf@a pbition loff 230 hi¥Bine 28506 turBinetsifport
i nvention, a nethod for replacing ortion of a turbine support within a

gas t urbi Aepervifiede The turhing moﬂm@u asrappasly inclppivete foswarddeg.caaftilegf r om a
f d t .ext
(Lot T Sl AP IR CREYB BOIOChATAAY 88 hEBbgRc Y

mount i ng ffbange 1egna§ axamyaﬁpi&emdﬁrahl meoaft Wy dhd the ﬁxmutntiﬁg bﬂmhge Thee et hod
conprises cutting, through the turhine support renDV|n é @ortlon of the

tur bi ne S%ngtﬁlﬁaxge ig SHB%tE*IFt@élhﬁ gty ehgnedcwith gigemect Itrat 8ppbre
forvard | ggego h@éséutﬂxaé’ gﬁ]aﬁ?fleésp%n Lﬁ}p%tbéagﬂ aft 1cbeHRY from
coupri b

t he gas turbine en I ne ng a rep acenent to t e turbi ne
support t heeuntingdbmgs tremamngrtbenferverd leg, andhe dedsha tpoetionegf the dodpthaspad i s

fabricated from ond terjal t.hat different .than the su rt first
et ol © e R AR agn B e smbie e POVRISE 4 eI A Bhor {1 or
a gas tur opgorPd¥th® Rirbific sVl tHads ddWRstdiDi A tid/aRort includes at |east a
forward nounting foot coupled to a

In another aspect of the invention, a method for replacing a portion of a turbine
support within a gas turbine engine is provided. The turbine support is fabricated
from a first material and includes a forward leg and an aft leg that extend radially
inwardly from a body. The turbine support also includes a mounting flange that
extends radially outwardly from the body. The method comprises cutting through the
turbine support, removing the portion of the turbine support that is upstream from the
cut such that the support forward leg and at least a portion of the support body are
removed from the gas turbine engine, and coupling a replacement spad to the turbine
support that is downstream from the cut, wherein the replacement spad is fabricated

from a second material that is different than the support first material.

In a further aspect, a method for repairing a turbine support for a gas turbine engine is
provided. The turbine support includes at least a forward mounting foot coupled to a
body with a forward leg, and an aft mounting foot coupled to the body with an aft leg.
The method comprises inspecting the turbine support for cracking, repairing cracks
detected with a welding process, cutting through the turbine support such that a

portion of the turbine support including at least one of the aft mounting foot and the
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body with a forward | eg, and an aft nounting foot coupled to the body with
an aft leg. The nethod conprises inspecting the turbine support for
cracking, repairing cracks detected with a welding process, cutting

t hrough the turbine support such that a portion of the turbine support
including at |east one of the aft mounting foot and the -2 forward nounting
foot is renovable fromthe turbine, coupling a replacenent spad to the
renai ni ng feoyard srpvpting ﬁ@ttlwemqv@bblfrjp@ﬁhe tughiege iveupling arplasgmenfespedi fbi ne

support af C

BRI EF DES(EEQ% &ﬁa&ﬁgﬁgﬂﬂéw p&ure ijeggté‘%:%n qﬁeu%‘:‘H{‘% E“S’Prggt%i&gn of a
gas turbi nhe espliicomentspgd tsecotipled tatipanibind suppm.s sectional schematic view of
the engine shown in Figure 1; and Figure 3 is an enlarged cross-secti onal

schemati c i engi.n shown in Figure 2 and taken
2 ong. ar o BERBhsPREAR0R stk Bk AN | NVENTI ON Fi gure © (o a schematic
illustration of a gas turbine engine 10 including a | ow pressure

corrpressorlzi%@re 13s BéHthaBE EESHL B0 MPERTEMineléhgiRNd a conbustor 16. Engine 10
al so includes a high pressure turbine 18 angla | ow pressure turbine 20.

Compressor_12 and turbine 20 are coupled by a first shaft 22, and

conpr essorFiguregnig a partidlmeosseeeianal sdeplatid visy ef thecogtheshatvn ip Figwra lone
enbodi ment_,_.gas turbine engine 10 is a GE90 engine comrercially avail able
from Generdéﬁ(i El ectric Aircraft Engines, G ncinnati, GChio. In operation,
air flows through | ow pressure conpressor 12 and conpressed air is

suppl i ed fRiguel Dve i @Bktiged crospseetiomd stRethatichiighv pf equtien od i engies 14.
The hi ghI conp esseg ‘i) is dellvered to conmbustor 16. Airflow from
corrbustor gWn R Figvee ¢ and)iakealpne 8158 320 and exits gas turbine engine 10
through a nozzle 24. Figure 2 is a partial cross-sectional view of engine

10. Fi gur epBTAS B NG BEION' @8 THE INVENTION

Figure 1 is a schematic illustration of a gas turbine engine 10 including a low pressure
compressor 12, a high pressure compressor 14, and a combustor 16. Engine 10 also
includes a high pressure turbine 18 and a low pressure turbine 20. Compressor 12 and
tarbine 20 are coupled by a first shaft 22, and compressor 14 and turbine 18 are
coupled by a second shaft 21. In one embodiment, gas turbine engine 10 is a GE90
engine commercially available from General Electric Aircraft Engines, Cincinnati,
Ohio.

In operation, air flows through low pressure compressor 12 and compressed air is
supplied from low pressure compressor 12 to high pressure compressor 14. The
highly compressed air is delivered to combustor 16. Airflow from combustor 16

drives turbines 18 and 20 and exits gas turbine engine 10 through a nozzle 24.

Figure 2 is a partial cross-sectional view of engine 10. Figure 3 is an enlarged cross-
sectional view of a portion of engine 10 taken along area 3 (shown in Figure 2). More
specifically, Figure 2 is a partial cross-sectional schematic view of a portion of high
pressure turbine 18. Turbine 18 includes a plurality of nozzle vane segments 40 that

each include a plurality of nozzle vanes 42 that extend circumferentially within engine



sectional view of a portion of engine 10 taken along area 3 (shown in
Figure 2). Mire specifically, Figure 2 is a partial cross-sectional
schematic view of a portion of high pressure turbine 18. Turbine 18
includes a plurality of nozzle vane segnents 40 that each include a
plurality of nozzle vanes 42 that extend circunferentially within engine -3
10 about an axis of rotation for engine 10. Each nozzle vane 42 extends
gener al | y 10 giyusian pxiseefipotation fonanging y0i fisch neazle vaue 42 extendagenarally out er

an aft v ait g BaelcEy YL Tp ARG AR R PR RO RS Tacially outer

surface 54 of outer band 46. Moire specifically, each hook assenbly 50
i ncl udes &Rachedmtzlcomgenbakd 86 ihtladesi s fosud hedk tassembilerstbamt ad Gft kribugh a

forward rail 58, such that hook ass |y 50  extends substantially
per pendi ¢ LﬂS%ﬁniﬂﬁy é§ dhat ga% Pxtend W@&&fﬁgg?lai 3 ra%leﬁy PHtef ﬁﬁacséé Pyfey band

enbodi nentyg, afford @ﬁécié,%nk,sea%ﬁ%wa&ée by 502 Mhde!at 1Qsf RSk §8klat 36 and

i ncl udes an opening 60 that extends therethrough between an upstream side
62 and a woplkdttoeariersbad 68 tiubuglaial fobRardNed zZite sath thahiHook2iskanigysid i oned a

di stance 66 upstream .froma trailing edge 68 of nozzle outer nd 46, such
that an fafetx“f”@f' a?'%é&%?}h ip(?}?e‘?gl%]farlyoﬂ?sg‘%m’b‘a%&nhégf“émﬂeﬁ?lnég; %egl?ef ically,
aft retai ngempRiy icBibodfn@x! S0 G481 isD 8 su'éétélﬁih’l‘lg?a‘%mdl% w28 trhi® Sebgtarveen

nozzle aft rail 52 and nozzle trailing edge . Each nozzl e vane segnment 40

i s secur edneludes ahopsninga® thrkbextendsdhersthedush betvesearani ugistrgam sids fcandur bi ne
16, More sReglLLaRtA e inonds S Lacladsss Al ahld ¥ oRleShESUSagoTent o

82 that each T'nchude a forward groove Xtehds 1'n nt 82

froma | eatimng tedipe el ofachzls buetBarkietsyeidh B2t ancdftreddinafdortidromyef 88 t hat
extends wupstreamfroma trailing edge 90 of each segnment 82. Each nozzle

f
vane segnetterabandy|4ois sefines BPecdficatlyd affe s¥diaen Pﬁﬁl?% g9 exerdsext ends from
a radiall ycir‘cﬁgl‘?érgzﬁtﬁfl o @cio%”betv@éegjﬁﬁﬂg\éﬁ’}%l SeaRE 6zzfé)tr§hﬁ% egrent | eading
S . or war 0

edge 86 towar orward groove zzl e vane assenbly 50 is
coupl ed to nozzle vane segnent aft groove 88 such that nozzle vane segnent
40 i s i nsetachdontle vamg segnetnsppoetwdd byg slmond 8 that extends circumferentially

around turbine 18. More specifically, shroud 80 includes a plurality of shroud
segments 82 that each include a forward groove 84 that extends into each segment 82
from a leading edge 86 of each shroud segment 82, and an aft groove 88 that extends
upstream from a trailing edge 90 of each segment 82. Each nozzle vane segment 40
also includes a forward recessed area 92 that extends from a radially inner surface 94

of each vane segment 40 along segment leading edge 86 towards forward groove 84.

Nozzle vane forward hook assembly 50 is coupled to nozzle vane segment aft groove
88 such that nozzle vane segment 40 is inserted within, and supported by, shroud
segment 82. Nozzle vane aft retainer portion 70 is received within shroud segment
forward recessed area 92 and is retained therein by a fastener 94 that extends through
aft rail opening 60. More specifically, fastener 94 extends through opening 60 and
couples nozzle vane segment 40 to shroud segment 82 through a shroud support 100.

Shroud support 100 includes a body 102, a forward mounting foot 104, an aft
mounting foot 106, and a mounting flange 108. Body 102 extends generally axially

between an upstream side 110 and a downstream side 112. Forward mounting foot
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segnent 82. Nozzle vane aft retainer portion 70 is received within shroud
segnent forward recessed area 92 and is retained therein by a fastener 94
that extends through aft rail opening 60. Mre specifically, fastener 94
ext ends through opening 60 and couples nozzle vane segnment 40 to shroud
segnent 82 through a shroud support 100. Shroud support 100 includes a body

, f d i f 04, t t] f oot 106, d . nti ng
flange 108 Phbagpontss Bbehadod diondl i fonredl e | Bomab entears SREAR! oi de
110 and a W‘g%&gﬁ | $hdl@adidi®y ifRhAR! GofPHGMY 6. Rfdre s eé‘iﬁf}?ﬂ}? fG¥Hp4 ed to

u

r
body 102 t orward | eg 114 hat exteyds substanti a o
per pendi culngvnisne fatl 104 ¢xtentds subsigatidily pefpendiciody dbdastrédnr dromp daivfardal |y,

f d ' t 104 .extends substanii al er pendi cul ar ownst r eam
Forvard. RN S5nd0F RS SRR BbAR) L RERRENSH atan o fatst Lo
an aft | egexteistsibdtantRly QREASnIARHIN bhBIHdaIREHPARIY CHbA bty AR KRd al |y

i nwardly, from body 102. Mre specifically, forward nounting foot 104

ext ends sulpstififtiivai forwpel Jeewting &qtyloﬂo%@ﬂ‘seéﬁb&tm@:ﬁﬁﬁr perpeyliqularly y
[ f 8 tyl ngd rlyy, and r.adi a
outwar dry, SGed |68, S0 1B PP 2 UirBlihe. REDBETROS KoBlngt: sBfi-lRIL™ 0o

opposi t el ypetipesdizsbaly] andrradadily bﬁ@aﬁ&%.frdﬁ%&icﬂ@ﬂ@ﬁﬁén&ai@ ﬁfbd@nﬁé]][}omm%ff rail
openi ng 60 1t hrou an, openi ng ,130 defined in_ shroud support forwar eg
114. Nore @@E‘fwgtgaﬁd)ﬁppﬁﬁm%ﬂ%eéﬁ?&héﬂé%%t is coupled to shroud
support 100, forward nounting foot 104 is received within shroud segnent

forward grogugeBds eiehdd MdudROAE k&1 ?ﬁéﬁ%é@@ M8k On io@g@ﬁgggptq‘éggg& iff Orward

groove 84. During operation, thermal” stresses and mne adi ng may
i nduce st rshsawssuppod forvord|leg Mathe Megnspecifivlly,hahemayzdbe vaneasspment égl t o

shroud suppor 00 er ti continued.operation with such. stresses may
cause crac Pﬂf&d&% SW@%FB@% I%’ ﬁ"%‘ﬁf%ﬁ’c&’“‘l&‘eﬁ)&?ﬁb‘féﬁtww W tSBHSI'B?) ation
Wi th such sepmekt fwAaYreRdSe sBELRE H6R1d wink YEAn&T 40N SRS BY RrlvadPO.
Generally, the cracking within shroud support 100 may be nore

groove 84.

During operation, thermal stresses and mechanical loading may induce stresses into

nozzle vane segment 40 that may be transmitted to shroud support 100. Over time,

continued operation with such stresses may cause cracking to develop within shroud

support 100. Continued operation with such cracking may cause premature failure of

shroud support 100. Generally, the cracking within shroud support 100 may be more

severe adjacent nozzle vane segment 40, such as within forward leg 114 and/or

forward mounting foot 104,

To facilitate extending a useful life of shroud support 100, deteriorated and/or
damaged areas of shroud support 100 may be removed and replaced using the
methods described herein. More specifically, in one embodiment, forward leg 114,
forward mounting foot 104, and a portion of body 102 may be replaced. In another
embodiment, aft leg 120 and aft mounting foot 106 may also be replaced with forward

leg 114, forward mounting foot 104, and body 102.

If an inspection of a field returned engine, such as engine 10, indicates that a shroud

support 100 is deteriorated, and includes cracking, initially shroud support 100 is grit
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severe adjacent nozzle vane segnent 40, such as within forward | eg 114
and/or forward nounting foot 104. To facilitate extending a useful life of
shroud support 100, deteriorated and/or danmaged areas of shroud support
100 may be renoved and replaced using the methods described herein. Mre
specifically, in one enbodinent, forward |eg 114, formard nount i ng foot

104, d f body 102 be I nbodi t ft
Feq 120" aried tonBeliatn SNesBRE 185 ilgrminiagts el ey PscBaenr Dl SBXR b | g
114, for W%hﬂnﬂ%'dﬁfadrﬂgoé optackftbeaddt Bﬁf’ﬁml:%’e tﬂeﬁ v@é‘dédr\%ﬂf‘gcé bR Rksiéy Fi el d

returned engi ne, such as engine 10, indicates that a shroud™ support 100 is
det er i or atasel weldite |que&ﬁé@TAF%)ckﬁ1gle inpipetctionm Iai,sosimdmattssajﬁpwmd le@01i% grit

-5 blastedt cili.tate re any,cont am. nant.s e, undesirably
at t ached ta8 hﬁ%ﬁdsﬂﬁw ”?‘15’6 nl%ér ’&cﬁ%@%@ﬁlea “te gten@n‘éuqaﬁsemf“ﬁ

vel ded usith@ugh GBfoutl WAPEEEN 002 SpeteicdilndadEIRRAS sn FlAVB, thd chthR mhgPection
also indicates a forward | eg 114 and/or forward nounting foot 104 is

det eri or atradjal faﬂ@waluﬁhr@rlémlmrt bedy 182, rescidlusteaiebuath e sighatta 100.
Speci fica de radially through
shr oud su&por%@o@@ﬁ%@@?@l I%%%F%H;% &{gﬁﬂ 1|(er2 140, such that a portion

of support 100 renmains secured within engine 10. If however, the inspection
al so revedf bowbat, the thspddiidn aén‘otreiz@gs th20hodynid204ft &fgf 120D tuRy/bngft mbantingl 06 ar e

deteriorat circunferenti al i s.made through mounting flan 108
rather th ﬂ"tt]‘rﬂ% g Hetsamptetn 3, °1r§ER§‘ r?rﬁ‘é’% CWPﬁnaéleﬁgﬁop%Hl%‘P“%@ﬁ’t‘g%gogf I ange
108 remlratﬁeﬁﬁfaﬂrﬁgowght bady 208 ARh1Mat Mq] o 'o@%dﬁmfng é@%

ro g 108, as

Figure 3, the cut in this'case is ma _ nount I ng
i | lustrat eclmams IaedumderIEl@ .engmeH Ot More spedifieally, heshowbdin Higuredy themutmil ng

tom eng] ABS T Revsf ol P ates ot 2Sefrbaa il io sow GRe

renmoved f rf@m@@gsgqutm)rward m@@hafgefa@mwse@@ o7, hit dounfigl f§RQ0B) andeaft be
coupled to the portion_ of shroud
leg 120 are removable from engine 10.

After deteriorated regions of shroud support 100 are removed from engine 10, a
replacement spad portion (not shown) may be coupled to the portion of shroud
support 100 remaining within engine 10. The replacement spad is is sized
substantially identical to the original dimensions of the deteriorated region of support
100 being replaced, such that shroud support 100 is returned to substantially the

original predefined dimensional requirements.

The replacement spad is then welded to the portion of shroud support 100 that is aft of
the cut 140 or 150. More specifically, a downstream side (not shown) of the
replacement spad is welded to the existing portion of shroud support 100 that is aft of
cut 140 or 150. In the exemplary embodiment, electron beam (EB) welding is used to

secure the replacement spad within engine 10.

The replacement spad is fabricated from a bimetallic material that is different than the
material originally used in fabricating shroud support 100. More specifically, the
replacement spad material has enhanced wear and strength characteristics in

comparison to the material originally used in fabricating shroud support 100. For
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support 100 remaining within engine 10. The replacenent spad is is sized
substantially identical to the original dinmensions of the deteriorated
regi on of support 100 being replaced, such that shroud support 100 is
returned to substantially the original predefined di nensional

requi renents. The replacenent spad is then welded to the portion of shroud

support 100 that .is aft of the cyt 140 or 150. More specjfi.cal]
downst rearﬁmg (dndhe SKemAlan, Fppdimeng hre H‘Rpog';pé%() .V%asvféfna@aeq é’oﬁhe

exi sting Rt Z’E‘%oﬁl@n@?\?‘“@"?ﬁ@cuo b, A0 tﬂc?%%xd 3s Ahridlled i ko0l d>0. 1N

t he exempl ar Ing 1's use secure the
y

repl acenenccopdinglyg mlalreplmame spdd. prﬁiﬂeﬂf erldiaacahﬁ:fﬁngﬁpﬁdl dwtitigbsvezaieed from
a binmetallic ter that glffe t thgnthe material originally used
i n fabri cdPHRGRIINF WOF §GBE'6‘P @1“0 ghropd spanogtdd0y  the repl acenent spad

mat eri al has enhanced wear and strength characteristics in conparison to
the mat eri@hceOklabdal positthCthe dhall 3RA shRhl @ggIﬁQr{tql(‘)@ a2t BERtheatddUmdiRén - 6

exanple, in the exenplary émbodi ment, shroud support 100 was fabri cated
from eit ety bagoachigfrif nscesparypand @94@ Wﬂnd mbial sp%tdlg, suftabs itwanmad f r om

Rene' 41(r Accar di ngl t | a erre ow nhanc d sirength
and duct i 15390t m{ghrBgt ’ﬁ%& ﬁﬁglm 3 9%1‘18‘% ‘?5 ?‘E?&le’g shr oud
support 1GRcilifNGerettdifie depalt RS Iy &auclh@emwe&lsmﬂlgsw%ﬂc SEEEKY adPO are
heat treated and then nmay be nmachined if necessary, and coated with a

net al coatdsspyiated bept frcatmenisralurthsameree thegmaterinlgis magretieal resivtant than dhe al used
in fabri Ca&dfg@%i%ﬁ%uﬁ%ﬂgﬁ&%%@érkﬁp&% ad h' Eﬁrg{k%ges gggﬁxgpﬁgur eo'orf1 ek

reduci ng ti consum ng r e-wor crac s mants
Fur t her normouriting fmittl@n|1ﬁfacilﬁata®twbdleaﬁceﬁes| stant than the original shroud
support material, and as such shrinkage of shroud support forward

nmount i ng f oot 104|sfa |tated e reduced. . Begaus teriorated |liners
are repl adeFaNs; IeiedlnaS fre e fi“iegéﬁmrge Elrﬁet %‘ﬁ P58 e‘gﬁgegﬁﬁ@ng@%rned to

servi ce Usigngredrdh@REREE "RRLicPLRRESS réfladen e ipkdded! @St fABNPY & improved
savings in comparison to removing and replacing entire shroud supports 100.
Furthermore, because the replacement spads are fabricated to be substantially
identical to originally installed shroud supports, redesign and sizing issues are

virtually eliminated.

The above-described shroud support replacement/repair method is cost-effective and
highly reliable. The method includes the steps of removing deteriorated portions from
the shroud support, such that deteriorated portions of the shroud supports may be
replaced. In one embodiment, deteriorated portions are removed by cutting through
radially through the shroud support body such that the forward leg and forward
mounting foot are removable. In another embodiment, the cut is made through the
mounting flange such that the aft leg, aft mounting foot, and the shroud support body
are also replaceable. As a result, a method is provided which enables deteriorated
portions of shroud supports to be removed and replaced in a cost-effective and

reliable manner.

Exemplary embodiments of shroud support replacement and repair are described

above in detail. The methods are not limited to the specific embodiments described
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savings in conparison to renoving and replacing entire shroud supports 100.
Furt hernore, because the replacenent spads are fabricated to be
substantially identical to originally installed shroud supports, redesign
and sizing issues are virtually elimnated. The above-described shroud
support replacenent/repair nmethod is cost-effective and highly reliable.

The nmet hod i ncl udes he st eps aqf noV | deteriorate ns fro t he
shr oud sugﬁﬁ??zgghﬁﬁ ¥ih 5P é& %?ﬁ hﬁﬂr??%n@ad¥lﬁﬂg E UQMp ts may
be repl acgfarately SHE B AR s IBEEhERIAL €d portions are rennved by
cutting through™ radially through the shroud support body such that the

forward |l eg and forward nounting foot are renovable. |In another
embodi mentV tiﬁéhq:mvemsornh@ebqandﬁsgrhquh@ tenps o€ ivag oy awgéioscrnhodlmntst he aft

pn Fesul P i 8 e 0 ol G R IEE P PRE ool e Pl pE RS or

shroud Supﬁ@ﬁﬁSatioﬁvhﬁnﬁﬂ‘lms‘pﬁﬁa@ﬂ@cdlﬁﬂif@lﬁ‘@élalhﬁ.a cost - effectl ve and
reliable manner. Exenpl ary enbodi nents of shroud support replacenent and
repair are described above in detail. The nethods are not limted to the
speci fic enbodi nents described -7 herein, but rather, aspects of each

nmet hod may be utilized i ndependently and separately from other nethods
descri bed herein. Wile the invention has been described in ternms of
various specific enbodinments, those skilled in the art will recognize that
the invention can be practised with nodification within the spirit and
scope of the clains. CLAIMS: 1. A nethod for replacing a portion of a gas
turbi ne engi ne shroud support, wherein the turbine support includes a body
including a forward leg, an aft leg, and a nounting flange that each
extend radially outwardly fromthe body, the forward leg axially upstream
fromthe aft leg and the nounting flange, the nounting fl ange



substantially axially aligned with respect to the aft |eg, said nmethod
conprising: cutting through at | east one of the body, the aft |leg, and the
nmounting flange; renmoving the forward leg and at |east a portion of the
body that is upstream fromthe cut 140 fromthe engine; and coupling a
repl acenent spad to the portion of the turbine support that is downstream
fromthe %#E ~A nethod in accordance with Claim1, wherein coupling a
repl acene éﬂﬁﬁ- further conprises coupling the replacenment spad to the
shroud support using electron beamwelding. 3. A nethod in accordance with

any one ofy clai ANrdetBbd Zor }‘@_Wcﬁ{%nacﬁbtrﬁérﬂgf L AUERbindlenbRRSIrQRE s@fpolthe body,
the aft leg, and the nounting flange further conprises cutting Tradially
t hr ough t Hehaseinyhe pbine awpriorionslndes abedyl iagluding a feewandueg.i ancaft legngd 2 4. A

met hod in s 1Lh.an n f.claiml. oL 2 erein cutti t hr ough
at | east olﬁé&g]flgtafg%gﬁ\éﬁaa&/ ,ea@'hémg?‘frq%éaé& gy atde roBt e 5097'¢ ﬁ‘ﬁrﬁé’éwq‘rga?%er
conpri ses axiMllyl tgstrebiir fu@httiehgft megiahd nle fhauigiagr fdigal ke Houmaaglngs om t he
aft leg, such that the aft leg _is renovable fromthe engine wth the
forward | eybstantialysgiahyglipnedawith Fesnert éo therall lagysaishiactbed eorappsisgedi ng
clainms, wherein coupling a replacenent spad further conprises coupling a

mator i al L han (R TR R ea R AP todl; I of T, BRA TS, O 1€ e

accordance with any one of clains 1 to 4, wherein coupling a replacenment
spad to the shremdvingpho farwaihieg andf aldedst atpedidir oftha Wiidf fteatamtupstegaer i al - 9

further c ri,ses ling a replagenment spad to the turbine support that
is fabric é’ﬂlthefc“ruéﬁgﬁﬁﬂfg?ﬁ?ﬁlg ar[?éteri al. 7. Anmethod in accordance with

any one of the preceding clains, further conprising coating the
repl acement spagupliig) aarepRic@he@0Ogfating. the portion of the turbine support that is

downstream from the cut.

2. A method in accordance with Claim I, wherein coupling a replacement spad
further comprises coupling the replacement spad to the shroud support using electron

beam welding.

3. A method in accordance with any one of claim 1 or 2, wherein cutting through
at least one of the body, the aft leg, and the mounting flange further comprises cutting

radially through the body upstream from the aft leg and the mounting flange.

4, A method in accordance with any one of claim 1 or 2, wherein cutting through
at least one of the body, the aft leg, and the mounting flange further comprises cutting
through the mounting flange radially outwardly from the aft leg, such that the aft leg

is removable from the engine with the forward leg.

5. A method in accordance with any one of the preceding claims, wherein
coupling a replacement spad further comprises coupling a replacement spad to the
shroud support that is fabricated from a different material than the remainder of the

shroud support.

6. A method in accordance with any one of claims 1 to 4, wherein coupling a

replacement spad to the shroud support that is fabricated from a different material
-9-



8. A nethod for replacing a portion of a turbine shroud support within a
gas turbine engine, the turbine support fabricated froma first materi al
and including a forward |eg and an aft leg that extend radially inwardly
froma body, and a nounting flange that extends radially outwardly from
t he body, said nethod conprising: cutting through the turbine shroud

support; r ving the portion of the turhine shroud support that is
upst r eam fﬁgﬁ?rt‘i‘? PUSe} fogzgtﬁg ?ﬁ%ﬁlaqemémb‘ipagé? ertyroiRe PRy thathés fabricatedt 4

portion oﬁhhﬂgb§ﬁgﬁgﬁﬁngggﬁ.are renoved fromthe gas turbine engine; and
coupling a replacenment spad to the turbine shroud support that is

downstream fromthe cut, wherein the replacenent spad is fabricated froma
second mat%ri alAtmathodsin eicofdamentwitthanyt ¢re sfiphorprededingt chatmngr fuather 9. A

met hod in accordance.w th Cl.aim8 erein c ling a replacenent spad to
t he turbiﬁQH§WF8§§O?HEH%Pfq#ﬁﬁprgﬂggﬁﬂg1?gﬁﬁ&??%ﬁ%the cut conprises
coupling the replacenent spad to the turbine support using el ectron beam

wel ding. 18). A Arehdibel ifsr @pleingad @ertitint 6 &myrbiRest@bud hiportSwihina gwher ei n
coupling a _replacenent ad to the turbine shroud support further

conpri ses B FHEnG the @;B@@éﬁ‘ﬁmﬁ dphuiratedafromsa fiswraterad gt ibelvdingi et al | i ¢
material @ the 1805l MaPlegtBf extdatbdas URPRET £8R% doay QNS HLGamd rom the

cut.
flange that extends radially outwardly from the body, said method comprising:

cutting through the turbine shroud support;

removing the portion of the turbine shroud support that is upstream from the
cut such that the support forward leg and at least a portion of the support body are

removed from the gas turbine engine; and

coupling a replacement spad to the turbine shroud support that is downstream
from the cut, wherein the replacement spad is fabricated from a second material that is

different than the support first material.

9. A method in accordance with Claim 8, wherein coupling a replacement spad
to the turbine shroud support that is downstream from the cut comprises coupling the

replacement spad to the turbine support using electron beam welding.

10. A method in accordance with any one of claim 8 or 9, wherein coupling a
replacement spad to the turbine shroud support further comprises coupling a
replacement spad that is fabricated from a bimetallic material to the portion of the

turbine support that is downstream from the cut.
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