METHODS FOR REPLACI NG A PORTION OF A COVBUSTOR DOVE ASSEMBLY FI ELD OF THE
| NVENTI ON This invention relates generally to gas turbine engines, and nore
particularly, to nethods for replacing a portion of a combustor done
assenbl y. BACKGROUND OF THE | NVENTI ON A turbi ne engine includes a
conpressor for conpressing air which is mxed wwth a fuel and channeled to

a conbustor wherein t ] I SohOni it npbusti on chanber for
generating hot conbusqll?‘gﬁcgggggmgﬁbﬁégﬁgﬁ%wgﬁéag&bustors i ncl ude a
donme assenbly, a cow ing, EOMBUYENR DOMENAYYEMHINe conbustion gases to a
turbine, which extracts energy fromthe conbustion gases for powering the

corrpressor as well as producing useful work to propel an aircraft in
f1ight or FELD SYWEHEINVENTIONch as an el ectrical generator. The liners are

coupled t h Qﬁfﬂ amfrom
the cow i 2}3} Stgl e tg@g@&&m ‘{'I %q%rﬁgl\rgb%ﬂyne&t gﬁeasérgg%rﬁi ??{mtgdorre
assenbl i emelthudkstﬁmreﬂaehga@bﬂromlofmmaibmﬁstbhéasxﬁe asseebBrred to as a donme

plate) with a fuel and air swirl chanber that extends forward, or upstream
fromthe done plate, and a thermal protection feature, (herein referred to

as a def gagtiaREAIS OE PRE It ENaf tward, or downstream The number of

swirl chanbers and deflector plates is variably selected dependi ng upon
t he gas t ér Wirbine enginedncladesla crangpressor Tdrecdnarssingnain wdach tsumbiedewitls a

m ktore | OUER TRenibd R AR S b Bt On a5 din s semhest@h <o

known donmghaasiee tht igBferhtify HE catibistiBh %aﬁé&”p%@qeﬂiﬁ sbﬁl%t kﬂd%\FtPH&ﬁbﬁstoﬁomf” ex
shape facilitate containing the flanme rel eased ei fuel-air m xture.

Such coniishéaasdoms/ass¢mblyex saplieg, andimerst togharzn |th¢g¢cénbmtron gares ey be

manuf act u S at n Q r to facik.litate.i np

ot ot nap ey SARGP Rl MncARP HOh Pl ABBIRon F0iedHir, PRERBE DR known
donme assecdihpressot, a3l wele as(iﬂcf)dh.&ﬁ:ﬁg)ﬁsdﬂﬂaﬁveﬁc 0 piIpelai Qirdrafo gigheamtsi de of
the done plate to shield the structural done plate from high tenperatures

gener at edPRWEH Hadh Bhoroils elsetricalTgesiceaipn y The haersiare coupled to the dome

assembly with the cowling, and extend downstream from the cowling to define the

combustion chamber.

At least some known dome assemblies include a structural member (herein referred to
as a dome plate) with a fuel and air swirl chamber that extends forward, or upstream,
from the dome plate, and a thermal protection feature, (herein referred to as a
deflector plate) that extends aftward, or downstream. The number of swirl chambers
and deflector plates is variably selected depending upon the gas turbine engine
application. The flame in a gas turbine is typically generated just downstream of the
dome, where the fuel and air mixture is sufficient to maintain the combustion process.
At least some known dome assemblies include multiple components that through a
complex shape facilitate containing the flame released by the fuel-air mixture. Such
components may, for example, consist of a single unit, or may be manufactured
scparately and assembled together to facilitate improved maintainability and
repairability. More specifically, at least some known dome assemblies include
deflector plates coupled to a downstream side of the dome plate to shield the
structural dome plate from high temperatures generated within the combustor.

Typically, the




defl ector plates are coupled within the donme assenbly using either a

wel ding process or a brazing process. Over tinme, continued exposure to

hi gh tenperatures may i nduce oxidation erosion or thernmal fatigue cracking
damage to wdhBeatiesfilates ane colipled svithifothaloiel dssdngblg ubiagteiter o whidalgdirogesof t he
done pl ate, d ma%ed defl ector plates may require replacenent. At |east
sone known F%ﬁ%ﬁz ERYHSYUs i ncl ude conventional machi ni ng the done assenbly
to renmove the damaged defl ector plates. However, because of the relatively
close | ocaviedtimef cdnfiduédeAgoseroaseh inpaahti®thay BRLLE 6xide@AVEDLLRBR! :
machi ni ng techni ques may not be possible w thout damaging or renoving the °
swirl chanfhsFmalp ltgﬁér%ﬁ@}g dpmageh o rthe defleeter phatesuc dos Efcilitate offfeetive i mes

i di i | af i n, th I i ni.ng conbustor do
Pecentl y coTSRIRe o Sofle MRS, BEMIRE NohlSor BRI i/ oG RE etTicRst T Ry may e
required disastngniedmasaasdiymefioasincludp casiongodal RRfchindl} Bif dmeaQERipS or done

_ assenbly na%ﬁbe a ﬁii me- consum n(F:; and expensive process. BRI EF SUMVARY OF
THE | NVENTFORTRYEraidagages defiscrosiplaiepedlowsver, hecauss e tthe relativedt elopes

provi ded ajqugtdoge tfh@_rsw'ir?Qﬁﬁﬁli)é?glttgchnﬁ’&gtgzjf-?e?&e,oéon%?ﬂgﬁgf HadfiOE R Ly, the

donme assenbly 1 ncluding at |east one SW T I'nc ng a I nt that

defines a siagnot bepessivle mitowrdaangitlgar rebliag tlo switladhembas SBurHeyme@ypl ed

to, and extendi ng .downstream fro t.he swirl cup such that a portjon of
the defl ectdf® mag‘EIBm&sléémﬂe?fiﬂs ottt sy Wisﬁé’érnﬁﬁl%l?ﬂaﬂfqlﬁén?&emeeg|ﬂeﬁ, sai d

et hod ¢ ORI 3hiRg cofBhibtbN dotnb ré@k@ﬁbl?%olﬂ%ﬁéﬁt?%&ﬁ g%] gﬁgeﬁ’ WeRsn, LGt

defl ector plate "assenbly and the joint "slot; ng the cut

subst ant i affiegiabénoliegmayhee thghired doring rextssemblys eMnisy rephatinighe ppriontofsd ot

t hr ough thce0 aﬁule gt oneggjims C B; removi ng.the defl ector plate assenbly
from the cOmUStOrUSHE %WV§, a e CUS IR e S FBFISHEMRHTS: def | ect or
pl ate assenbly within the conbustor done assenbly that extends aft from
the portion of the conbustor donme assenbly that is upstreamfromthe cut.
According to a second aspect of the invention, there is provided a nethod

for repl gﬁ%@ig ortion of a conbustor done assenbly within a gas turbine
engine ¢ YMMAR YO BB SINBENIIGN an upstream end of a conbusti on

chanber defined wthin the conbustor, the done assenbly including at |east
R e e s L T,

portion of combustor dome assembly, the dome assembly including at least one dome

swirl cup including a joint that defines a slot therein, and an annular deflector plate

assembly coupled to, and extending downstream from, the swirl cup such that a

portion of the deflector plate assembly is securely fixed within the joint slot, said

method comprising: cutting through an interface formed between the deflector plate

assembly and the joint slot; extending the cut substantially between the deflector plate

assembly and the joint slot through the at least one dome cup; removing the deflector

plate assembly from the combustor dome assembly; and coupling a replacement

deflector plate assembly within the combustor dome assembly that extends aft from

the portion of the combustor dome assembly that is upstream from the cut.

According to a second aspect of the invention, there is provided a method for
replacing a portion of a combustor dome assembly within a gas turbine engine
combustor, the dome assembly at an upstream end of a combustion chamber defined

within the combustor, the dome assembly including at least one swirl cup including a

D



defl ector plate coupled to the at |east one swirl cup with at | east one of
a brazing process and a welding process, said nethod conprising:formng a
cut that extends substantially through at |east one of weld material and
braze material forned at an interface between the swirl cup joint and the
defl ector plate; renoving the deflector plate fromthe conbustor done

assenbl y; I|n a repl acenent def.l ec ate to t e conbust or done
assenbl y t&ggm %n geigeﬁforp FHenqing ?\‘itl‘warﬂc% gttt 5a{ KA Pgspect

of the invegfle@ss plfaf&eétﬁlple'il ﬂ@rtﬁ%!'ad%ﬁstaoﬁ@hbﬁﬁcﬁfp%ﬂheﬁl1@5s't '?ﬁe oft aP&fathQ of a
gas turbine engi ne conmbustor done assenbly, said nmethod conprising:~ using

an el ect r oPRSEharG2 WSRE mirergsprssidewsthod Cwatpnﬁimg(fugstmngm ¢utttbatf extends or med

bet ween a j Qi _nt a def.l e tor se coupl ed
t herein; ?’%%n%%‘}“%gp tﬁ%{}%}p f f P equa‘?gga{g%%% % 8@?9&5‘5?6%/ Mand
coupl i ng a integfh@demeeadn tefshedcop jethasml thlétd%ﬂfeﬂﬁr ﬁldﬂe Jr&h@&m BR &flector

DESCRI PTIO\I OF THE DRAW NGS Figure 1 is schematic illustration of a gas
t ur bi ne en@iaiefrom; the cembuster @Wﬁ%@ yeansk soudingiagrplecemaenidefiector datenpl ary

combuSt Or - 8 AR TBh Yl B lom RXHELAISEhohl bG8 WSLNE, engine shoun in

Figure 1, and Figure 3 1s an en arge VI ew o ortion of the conbustor
shown in Figure 2 taken along area 3 and shown partially di sassenbl ed.
DETAI LED DBSGRUPIE t@‘ﬂ tEd Thiect WENIih@thiléhguhee i pravidedsometivad far replhcigg r ati on
of a gas turb| ne i

ne 0 includin 8 ress e gonpressor 12, a high
pressure cBMPFEES raglaﬁ U CR8106:18 PﬁPr Yne pas EB’ 5454 Zedhpd qomarisigs a hi gh
pressure tysihkng élgct?eﬂﬂls&alrgﬁ"’nﬁéﬁfﬁﬁigr grtofcwsbfon@u@fﬁr B SRS Phce R

turbine 20 are coupled by a first sha and conpressor 14 and turbine
18 are cobgeen bywal sepond mafeinpand & deﬂmoraﬂmodismﬂ:ﬂy coded dhéeine engi ne

10 is a GE co iall avalla fr er al ectric rcraft

Engi nes, O?eg%?vﬁl%t e ﬁec‘f ?he? gﬂ%@dl r{‘g%le B’&s tﬂ?‘% Br’enﬁiﬂ]e 10 is
a CF6 engi Etﬁlpﬁﬁ@'ﬁ&é}ﬂh@lrﬂe){lt d@ﬂadtbxthte iktb @i ceppi@ El ectric Aircraft

Engi nes, Gincinnati, Cnhio. -3 In operation, air flows through | ow pressure

conpr essor 12 and c%fr:i:gr essed air is tIJ\}pC% ied froml|ow pressure conpressor

12 to hi ghBBf NGO PHEPRAR ghly conpressed air and fuel is

delivered to conbustor 16, wherein the fuel-air
Figure 1 is schematic illustration of a gas turbine engine;

Figure 2 is a partial cross-sectional view of an exemplary combustor assembly that

may be used with the gas turbine engine shown in Figure 1; and

- Figure 3 is an enlarged view of a portion of the combustor shown in Figure 2 taken

along area 3 and shown partially disassembled.
DETAILED DESCRIPTION OF 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
turbine 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 another embodiment, gas turbine engine 10 is a CF6 engine commercially

available from General Electric Aircraft Engines, Cincinnati, Ohio.
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m xture is ignited. H gh pressure and high tenperature air from conbustor
16 drives turbines 18 and 20 and exits gas turbine engine 10 through a
nozzle 24 to produce thrust. Figure 2 is a cross-sectional view of an
exenpl ary conbustor 16 for use with a gas turbine engine, simlar to
engi ne 10 shown in Figure 1, and Figure 3 is an enlarged partial view of

conbust or 1&%8%%58 al %gvs%eo%gﬁﬁg&&re&%e g&lp reg £35S c%?ress;ég&lr pror 16

i ncl udes i 'on zone or °c by annu

out er and soplicdl fromi lbweprekswﬂercSmiiﬂesmdlﬁéo hl@r presmalcf)m@eésb% 1QUtRie | i ner
undary of . conbustion chanber 30, and inner |iner 34

32 define outer bo
defines a “‘ﬂﬁﬁl%é?PmP’i?é%ﬁﬁldﬁF )?‘“‘éf elortleliveish terrambustond 6, mhsesis th fughdirsa ar e

radi al ly imnward g@darH %& ggt}ﬁ[ own)

whi ch ext ends cllsr%ﬂrrf er e1 IL“?/Jé a%?o *@Ereapgg' and %ibﬂ%ol%baé?‘gérg 16 al so
i ncl udes #urbiowe 18swd s wdsﬁlisr’gabumbn@ engeut @ khirbygloh nanrial2drio modms 40
nmount ed upstream fromouter and inner liners 32 and 34, respectively.

Dones 40 'he an upstream end 42 of conbustion chanber 30 and swi rl cups
64 are spaced circunferentially around dones 40 to deliver a m'xture of

fuel and &iguré 0 is @ QUIENISLERNAL PRAVDS an3Bken Py coﬁm&oﬁ% 98£€ fsd BRh Y

floating ferrule 134 located at a forward side of a cap plate 1 Wnich
cont ai ns FWbiigcagings sipilarie snging £0 Shcamsn Fiemre 1:aal1ﬁ Elgﬂteah@eaﬂenlam‘ed or

secondar ygmgle%e]v} of @Qﬂb@?orerigl Pak@ﬁ Iﬁﬁ tal}/li ngeﬂfé@b’odﬁﬁfl nesbé?(fpar ation

passages between a prinary airflow Ci rc fl ow

circui t d€binbestobys mchudes heﬁmbﬁmmn&lon%r clﬁlmfbef 80 ﬂsﬁﬂed\llgn&rumnartﬂadially
facilitates meterwgg of air and fuel flow therethrough. End pI ate 94
ext ends aPPiFEIY rdRHy daner fgas 33 a&lﬂé"sMaWoﬁps?lﬁwlawu@ﬁ liggr Thdefowes prat ure 75

that enabhéis: SO @nililFoy RhdheSde, AR ithd SR BIIQ RThAGNTENC Lo

a defl ector plate extension cause€ ustor UdZs "W annul ar
dones 40, banwbogseiosonilfustien klmmberaﬂ. dlideral32 aiidrﬁn ae radlmtbjusiv@errd (fFACHN

Al ternati veI , ust or si pgl nul ar onpust SAC or a
triple an?fﬁ’l 5‘%‘6@?‘61‘:}‘3‘“%1' ’é‘gs Eisﬁ‘?‘ﬁ’;}’l uch gxtep ék"é‘#ﬁ&ﬁ? ially
enbodi MenfroustPnRSs 49 ahdiga ude a plurality of radi al | y outer done cups 50

and a plurality of radially inner done cups 52 that are coupled together

by a done assenbly done plate 54 that extends between done cups
Combustor 16 also includes a dome assembly 38 including a plurality of annular

domes 40 mounted upstream from outer and inner liners 32 and 34, respectively.
Domes 40 define an upstream end 42 of combustion chamber 30 and swirl cups 64 are
spaced circumferentially around domes 40 to deliver é mixture of fuel and air to
combustion chamber 30. Switl cups 64 each include a floating ferrule 134 located at
a forward side of a cap plate 132, which contains forward, or primary swirl vanes 114,
-a mid flange 70, aft or secondary vanes 112, and an end plate 94. Mid flange 70
defines separation passages between a primary airflow circuit 116 and a secondary
airflow circuit defined by a swirler channel 84, and forms a venturi that facilitates
metering of air and fuel flow therethrough. End plate 94 extends aftward towards
dome plate 54 and provides an extension feature 75 that enables coupling to dome
plate 54, and a feature 77 for attachment to a deflector plate extension 170. Because
combustor 16 includes two annular domes 40, combustor 16 is known as a dual
annular combustor (DAC). Alternatively, combustor 16 may be a single annular

combustor (SAC) or a triple annular combustor.
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50 and 52. Done cups 50 extend circunferentially through an outer ring

assenbly 53, and done cups 52 extend circunferentially through an inner
ring assenbly 55. Done plate 54 provides structural support to conmbustor
16 and i n&Meigespeaificdbhtierthticaemplss embediment sloplasHQ nclisieea plualgysf by a

f ast - late. 54.. E d 4 t
L ong t adi AflbuEEuSRCRATSOURE o HOTRGDLEfion: i e i el Rore. 40
al so i ncl evdesleditogether by atdemé2sidndilly HSmB?ﬁdté 5P R extSHITBIW A dnye alRUL

| ongi tudi nal gxj.s of symetry 66. End ate 72 includes a radially outer
Oad i

y ; . .
surface 74 2 rRemgicgs phteat pirrusisientily Wheygh a8 oues ring assembliige 70

i ncl udes r aoi 3 Lal Ly i flow
surface 8%.3’ Q@ng&g%{gﬁﬁ ?? g\%v{éé{ij?: alclzlgl@ef%mal}llg ﬂélll%(rahlgvf\jlll1 rlPﬁé}m%év*S%ﬁﬁ g% 82
defi ne swDomer pidtanive| prévidesvhitwbturd sgepdrtf o0 @hdniselri bg adodndtidn af air

downstream t her.ef h h. More specifically, end plate 72 includes an

i ntegral l )991?8‘?{‘1’3@ iﬁ%ﬁﬁp’g}pl&f‘g ﬁﬁlater%%]?%ii ?EfSFeé'ﬁﬁég H@Fﬂ%ﬁd@gmghd plate:
fl ange podbmeplddsd.ncl udes an upstream surface 92 that extends fromflow
surface 76, and a substantially parallel downstream surface 95 that is

general |y perpendicular to flow surface 76. Md flange 70 includes an
i ntegral | ¥a¢hordeme J0t hay oi yeenter dodgimylinadives 6f amyencpryr 66 othap 6extérals

i ncl udes ea ur e n bstantially. rall el downgtream
surface 18%@%2’?%“%%%5 dgﬁgoﬁ%lsr% g"v(\:nﬁlrdl‘%granf F%%vpiﬁ?fggih%is 12{?3%1 rler
flange susyraaesiclBy abﬁtlﬁﬁgﬁi@ndsax%bﬁ%?inﬂidtw & dd® bl 72Xntlugeng fl ange
surfaces 9 ,?lnd 95, and are substanti al a&/ perpendicular to air swrler
flow surf goutenshefacy 74 pada ratiallmavazdly feging floy wrfage 76uMidritange al | y
spaced .sw > 11f. ) . pl i af t

swirl va\;\\‘gginf}l@@g?ég%%}}gﬂﬂfryg%%ﬁ%%@gﬁ {% %P%%g{}, I%Ia)glf ey 1f %ér?gg&gg{rl{f%{coeggzgo W t hin
swirl er chahphkie ldw strfatai7@land pirafwiflar flow dusfisde 82 dafies switled chartieb R4 dabl y

coupled to,ajr. swirler flange portion . 96 within a forward air swrl
channel 1YBICh%pscd for %ﬁaPné ﬂp%?l&lrngsit@m&élﬁrﬁ@@%t ween mid flange

portion 96 and a downstream side 118 of a forward support plate 120. _
For war d _aMfor§§béciﬁc%H§né}ﬂ p1ate57:ll&cm&essatfpﬁﬁ@gfmgﬁkdrbﬁee%@éﬁi r Efefidihg venturi
channel 84 and extends radi al lé inward towards center Ion&itu inar axis of
symret ry Béial Apngegwirtiore0.f End glatqpBangeqortiur $hinebidegamnpstat surface 92

. substantigll %8l ¥%m 8\% Sitface ,ralngra substantially parallel downstream surface 95

that is generally perpendicular to flow surface 76. Mid flange 70 includes an
integrally-formed outwardly-extending radial flange portion 96 that includes an

upstream surface 98 and a substantially parallel downstream surface 100 that extends

from air swirler flow surface 82. Air swirler flange surfaces 98 and 100 are

substantially parallel to exit cone flange surfaces 92 and 95, and are substantially

perpendicular to air swirler flow surface 82.

Dome 40 also includes a plurality of circumferentially spaced swirl vanes 112 and
114. More specifically, a plurality of aft swirl vanes 112 are slidably coupled to end
plate flange portion 90 within swirler channel 84. A plurality of forward swirl vanes
114 are slidably coupled to air swirler flange portion 96 within a forward air swirl
channel 116. Forward air swirl channel 116 is defined between mid flange portion 96

and a downstream side 118 of a forward support plate 120. Forward air swirl channel
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flow surface 82 is substantially convex and defines a venturi passage 126.
Venturi passage 126 has a throat surface 130 which defines a m ninumfl ow
area. Forward support plate 120 is concentrically aligned with respect to
conbust or 1¢@ns enbstindialy tpadillehko aiienbii shammel B4 266 extomds iradihlixd éswad
upstream §urf§ce EEOE‘Fl etd to, a. é\#bm ar féér ule 134. A fuel injector (not
shown) ey ERISTIEAAORETUEMA] s OF PR QR rul e 134 to accormodate axial and
radial thermal differential novenment. A joint or interface feature 140 is

i nt egr al | Wif evipled flideporti@nshrlead €8 41 800 @ sabdta®idlly pléhdr @hd GRdwilat e 72.
More specifically, joint 140 includes a radially inner arm 144, a radially
out er ar mileWesurkRe) 84 s swhsiantiakin coryextandgdrtinpne vestugenasieg 28er ¥ondutieen.
Radially | ace 76 and sl ot
148. Radpéﬁg%e %{Hggémé{l ?g?@t s%gggﬁgﬁsfgyﬁ%nglpghﬁég%gi nner arm 144 and
extends between slot 148 and end plate downstream surface 95. Slot 148 is
cont our edFamvhrd suppoutslatanit2iOab kyngearzhily hligredfwithwespedt ac eombustés q@hntaral ity of

defl ector. pl at ssenbl.i es 156 upl.e. to donme 40 such that deflector plate
assentl y. ¥BgTEndonr &h vamshy G 00 rsiidi S P GEA: FRRIT Fof end
plate 72ybihr qesieCidal cal kel ifebbe¢h@r sHdbah enfs BEFRNIbIY RBupleg lwidas a
radially inner flow conical surface 162 and a radially outer surface 164.
Wien def | ot 134 tatascemmedast yxiall 86l radiakbibephal differentind npivament72, radi al |y
inner flow conical surface 162 is substantially co-planar with end pl ate

i conver Aol 3n MEIRSTRRS 0% ofes ) RSB RUR ) IRET2 | g o © 17

surface 162 efdndnsdstcriadiMbileyspedifivalydjoint’ r40mMncladésusralthlytionanrautal a edge 168
of deflector plate assenbly 156. In the exenplary enbhodi nent, deflector

plate asSdifyiegeriam die, aiban atteghmentotlot e that e cietioed daresivedsi st ant
mat eri al ' I S e flector
pl at e out%?ﬁéur acgQl 41%.&53@%tﬁlgcgsfg%t%v?gﬁeg&)Bﬂglértgmoﬁfgé%{{el gﬁr %H@%ﬁoet i|:%her
surface R&dalbedweennal4deadubgaratile pafalldbfol ian¢rarmplidtamdassadbdbytwkb®d and

radi us 164. er -6 surface 164 is substantially l.indrical, and extends
f or war d f$%tm?#%cﬂ“f}se‘l‘%6’l.iat% dog‘i%‘é?%ﬁua’f?%% yl %ﬁ?fr ﬂglls FsiosEad BWFIBO
ext ends ag@i@h@GSataikl NG sYradesisr eam from stop surface 165. Projection

180 is sized to be received within slot 148 and fixedly coupled therein.

More specifically, attachnment projection 180 is extended into end
L A plurality of deflector plate assemblies 156 couple to dome 40 such that deflector

plate assembly 156 is coupled to end plate 72 and extends downstream from end plate
72. More specifically, deflector plate assembly 156 includes a radially inner flow
conical surface 162 and a radially outer surface 164. When deflector plate assembly
156 is coupled to end plate 72, radially inner flow conical surface 162 is substantially
co-planar with end plate flow surface 76. More specifically, deflector plate inner flow
surface 162 is convergent and extends to a radius 166. Deflector plate inner flow
surface 162 extends radially outwardly from radius 166 to an oﬁter edge 168 of
deflector plate assembly 156. In the exemplary embodiment, deflector plate
assemblies 156 are fabricated from an enhanced oxidation resistant material that is

investment cast to a complex contoured shape.

Deflector plate outer surface 164 is substantially parallel to flare cone inner surface

162 between a leading edge of deflector plate assembly 156 and radius 166. Quter
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pl ate slot 148, such that end plate aft end 142 contacts stop surface 165.
In one enbodinent, projection 180 is fixedly secured within slot 148 using
a weld process, such that weld material (not shown) extends through an

i nt er f ace sudaced &4 ne dulistntieldn cylindijeat bindrexte®ds doovasd dtoni 48dius i 6anoAher

enbodi nment ttachnment . prpjecti.on 0 is, fixedl cured wiithin.slot 148
using a bragk “ﬁ?@%& I,ldrgcﬁg O’lef‘fh?n B%@fégeﬂ%ﬁ%msgﬁm%/ﬁ ax ﬁ%\‘&ﬂﬁﬁq&’é‘l fieosi t ed
t hrough i tdprfuaface 165). PE}EdIRE 1BDEE 3@ o baSecdivelivAafn ksléel148 Sl HxeEki Ng into

conbustion zone 30 and ignited, heat is generated within zone 30.

Def | ect or cprRled theseianilYlpresspesificsliys iatteetineent priettitim 80 Bormsensied dntol gnd38 from
heat gener i+t Ri 0, e e I C i xposure to
hi gh tenp ra‘feglro\gslhrgr’a&mlﬁn@gtcggq erﬂ%‘r’r‘gﬁf éélfi rfe)4\s/,zsé)snrt cg'sﬁ %t°B|S§?ft§f‘%]? §§l'o1ﬁn Y&t 1 ect or
pl at e assemnibbd@sen JHojettican] 800l fladngscared/vithidisioe 48 eBiak| ywelidSirosdss,

defl ector plate ascslenbl i_gs 156. Deteriorated or, damaged portions of done

asserbl y &gt wel nof showignds throughnay intratase { Yo defingd herwesad

her ei n. cidhi cayl teri . %‘”ﬂél i 156 may
be rermvg@@%%ﬁrﬁefgfoa%gdélﬁts}% ?Lgﬂ %ﬁ@ﬁ%{g@ﬁéﬂggﬁ ?‘E% e?glr(ﬁéaﬁgb iga(l)e %eflect or
pl at e asséblly st86ed svithis sloed48 osing a eprapmdessa sudit thai biavs hasdriadl (st 200 i n
Figures 2 and .3 i.s nade.through tion of deflector plate joint slot
interfacesqw) 1 flghostt @E‘?”ﬁgd’gtﬂfgcep@r&t 200 i s made through attachnment
interface 190 and through the weld material and/or braze material that is
deposi t ed DirihRioRedtibRcRRthized igd i 6HeckB into @bt SodeRNafiicanaed

substantially circunferentially around a respective desired donme cup 50 or
52 t hr ougheaitis generated withirezgngc¥. 1Detledter plafe assavddiead At facilides shigddiog  cut s

200 is fo ' tiall 0 done cu apd 52 through
attaCh'rnen{ig?lallgntiééréagfe%lgﬁ).rIll eraéé ggléeer(%ﬁ%&i‘g%y,ml%u? 8‘20 Oiwgv?rmor?@ﬁqﬂg?’ng an

el ect r o- deantinaed) exposae!to highgtempEisiurgy M@ ¢ sifductietialCdtitessd @o b phaxtiggded
substantially circunferent.i allgé, defl ector plate assenbly 156 is renpvable

from conbdeflsstorqplate assemhlies, 158 whyshcmpy damage ansl/efe disngrisionallyy distogief | ect or

pl ate assgoml Phe b £HRV fromdonme assenbly 38, a substantially
i dentical, ordﬁlr r%v%?f,h repl’'acenent deflector plate assenbly (not shown)

may be coupled to donme assenbly 38. More specifically, as an EDM el ectrode
(not - showb¥teribmiterisoralamagedportionhaindrehe 28dmbly 38i may bareaovet ynd esphedd wi t hi n
joint 1401139% e mefods described herein. More specifically, deteriorated deflector plate

assemblies 156 may be removed and replaced using the methods described herein. If

a deflector plate assembly 156 is desired to be replaced, a cut, illustrated as 200 in

Figures 2 and 3 is made through a portion of deflector plate joint slot interface 190.

More specifically, cut 200 is made through attachment interface 190 and through the

weld material and/or braze material that is deposited within attachment interface 190.

Cut 200 is then extended substantially circumferentially around a respective desired

dome cup 50 or 52 through attachment interface 190. In one embodiment, a series of

cuts 200 is formed circumferentially around dome cup 50 and 52 through attachment

interface 190. More specifically, cut 200 is formed using an electro-discharge

machining (EDM) process.

After cut 200 is extended substantially circumferentially, deflector plate assembly 156

is removable from combustor dome assembly 38. Specifically, as deteriorated

-



144 and 146. Channel 204 is contoured to substantially match a contour of
an attachnent projection (not shown) extending fromthe repl acenent

defl ector plate assenbly. Accordingly, channel 204 is contoured to

subst ant i aeflyctomplate assemblygil falis rampomed ufroraf dgnod atseaiblyadRnersubsthntially48, such
t hat channgl ‘2014 IS sized and orien to .recei \@Ha (E‘legl acement defl ector
at t achmentIPPSile OF iBRIQVEEr EPlpcempntadeficofop platg Asscmahly; ph shawidr may b&ss wel d
material apgiied ibisas aggeﬁﬂ%%. Whote Qﬁecﬁﬁ&%p& 4 BV ehens®l (n%%&xtﬁ)ﬁr

defl ector plate assenbly 1 I's renoved. re specifically, after the
r epl acemedernedult 2809, @rchphizgl @04 sssimiltyneouslp derinteidonigdn yitth] 40 batwesmams204, t he

| def,l | nbly i | | ed i it i
e thor a et ol octBefy B i Echyed o8 SEbU NI MRichee sBRBRR sk aRor 38
i's returaggthingens phstaidhi @ot ¥héwe) eftbmtiingifrobd adefdphrRImdhimesidcaitaplate

requi rements. | n one _enbodinent, the replacenment defl|ector plate assenbly
can i ncl u@scmbli. Ascoidingly, shansgl 2015 epatuipchtp substantally meivh asforégionli ng

upgr ades i &EHQE agl hi t i e li.fe of
conmbust or gﬁrgg%gfclgglgea%ge erl %%éta?l gg’ %lecihl ttie’ggt (g}a“%%ia%qgs% glgrafb#lﬁeir}élf?g IEIa)lr e

repl aced wusieivg & heplasdniod deflestor iapachrh@rt eprojectiaimhbatiar S [4 Cadditon; ednyir ned to
servi ce usi a. repl acenent  process hat facilitates inproved_savings in
conpar i soﬁd‘ﬂgo?aén‘ﬁv?’ffﬁssam?&dr &piter r?dldzoﬁfli’rﬁée IRATFA] J8e% RS ToE0VER Ty

~addi tion, JRecalusR &fi&?d&?&c@‘&rip@dt@%ﬁ%ggﬂs%% %n(ﬁlea:[ e assenblies are renoved
usi ng an EDM process, additional clearances that are required using other
. known machi ni ng processes are not required. Accordingly, the EDM process

facilit at dore epasiiadallpf aften ¢harepbcementtdsflectef platst asserpblatie pasitendd] withihi | e

si mul t anegusl reparing the c ust.or do assenbly joint. to receive a

i epl aceneﬁtﬂanﬂglf%décﬁ%rw%lﬁg%m%ggﬂﬁ |gJate eﬂrrrf%g Fﬁ)ﬁﬁé?reﬁ"e!_&oéﬁgeé] lPrPé’S_ﬁQﬁl acement
_ defl ect or uph@eRBerad RcldaigBdeéd R brasibg pdtdesshivh the Abinealssdndbipriggknal |y
install ed deflector plates 156, aerodynam c_ performance and conbustor

per f or nantsiraed th sebsipaiially dhe ofigipak predefned: dimensiopilacavisemendsf [l onor

| at es. . e t f ' | herein
Faci 111 at Suoeihent 0 RN A g SRR A0E P SRS cab BRRAe, it R s
def| ect or toplirlRligs St nehst 6sne bR eBPligy Yip giatied brrendteriff uspeadyd stoofactlgitt ect or

pl ate repl acepent are described above in detail. Al though the repair
 methods afdeninet weedidddp pheembysterilit ustrated in

Because deteriorated deflector plate assemblies 156 are replaced using the method
described herein, combustors 16 are returned to service using a replacement process
that facilitates improved savings in comparison to removing and replacing entire
dome assemblies 38. In addition, because the deteriorated deflector plate assemblies
are removed using an EDM process, additional clearances that are required using
other known machining processes are not required. Accordingly, the EDM process
facilitates removal of the deteriorated deflector plate assembly while simultancously
preparing the combustor dome assembly joint to receive a replacement deflector plate
assembly. Furthermore, because the replacement deflector plates are formed to be
substantially identical to originally installed deflector plates 156, aerodynamic
performance and combustor performance are not adversely impacted by the

replacement deflector plates. As such, the EDM process and methods of repair
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association with the above-descri bed done assenbly for a gas turbine
engine, it should be understood that the present invention may be used

wi th any conbustion chanber configuration that includes cast conplex shape
def | ect or ¢dsatitesl herdinc tarepitard eshancee regtatabditpeott reheatilined indWdtation of
specifical({qé, thq met hods. are not limted to the specific enbodinents
descri bed KEPLPPIAGAFNIGYr | aspects of each nethod may be wutilized

i ndependently and separately from other nethods described herein. The

above- des @xich@thrivednitdich&its 'of PdoRtiudGr alePeétbl Pat®freplas@idtiSirorddgiRdassenbl y
used with a gas turbine egg%l ne is cost-effective and reliable. The repair

met hods ¢hay i detaibr Atboesh {he gepainmedinds grentayeingleacrthsdpndsillestaed ino be
renoved fr i i S w t hout generatj addi ti opal
Comovelt & Sk flon SPGB ATRARINC Ul AP RSEA Ln@RBbine L

Mor e specishildibeyundeReodefad the Peédeadmveital hial dlecused it By dembBndtidhat ed
defl ector gl ate assenblies fromthe conbustor done assenbly while

si mul t aneG8¥PRersPERERtien thakincidBtcasbromplre shapeglefleeter pletes and epmaleament
conmponent s@a{@-attééhrﬁer{tgi?&hfes MPE ngagirggﬁllfrtﬂ &Ho&&‘él%%o?ﬁﬂﬁke%sﬁ) %llag q

_ gl

deteriorate ortions conbust or assenblies to be renove

repl aced ispecific elmbbdiafehscddsordbednicbreia) bathiathenpaspects oeadte ntdiendi mag ki on has
been descrj.bed .in ter of .various specific odi ments, those skilled in
Phe art  wiliie oy A SeHaee Rt PR SogedoHRtd ety ¢

nodi fication wthin the spirit and scope of the clains. -9 CLAIMs: 1. A

‘met hod f omrhe @BbACAREriFedPREthb FolOfepaeHaUs hétiio UTR @mﬁfmxa@n{e@s&ﬁmﬁ
assenbly including at | east one done swrl I(;;‘E i ncluding a joint that
{r

‘defines ausddowithtagrsetunbing wdgian iasnsiieifected eltabs. aflde aspanmmophadoupl ed

. to, d di .t h ny h th ' f
e dot | oRbm piekPscSLERG APOhu Bhild §i M B T ARV SRR ehor s o

- met hod cosgiktirg B@me Gidnbilg Wwithodu @gin@tinghédifioss daatapedo hehae@mblier
defl ector plate assenbly and the joint slot; exten in%gthe cut

subst ant i 49Ty apemRbetonnaces dpeeg Bic pppese Moresmsrificalhy thewepai iethods| ot
‘through thgyake 'réiﬂé%igg@%te%{é‘?n%ﬁé}iec{o? T kbR BHLERE VorufibE agige ™! v

fromthe conbustor ass
assembly while simultaneously preparing the combustor liners to receive a

replacement component dome. As a result, a method is provided which enables
deteriorated portions of combustor dome assemblies to be removed and replaced in a

cost-effective and reliable manner,

While the invention has been described in terms of various specific embodiments,
- those skilled in the art will recognize that the invention can be practised with

modification within the spirit and scope of the claims.




and coupling a replacenent deflector plate assenbly within the conbustor
done assenbly that extends aft fromthe portion of the conbustor done

assenbly that is wupstreamfromthe cut. 2. A nmethod in accordance with
Caiml widrdMSB:cutting through an interface further conprises using an
el ectro-di scharge machi ni ng process to cut through the interface forned

bet ween the def) eci‘}f I at assenbl sI ot . Ah thod in
accor dancé- wi t K &g @Pﬁ acﬂ? ‘Fﬂ“ﬁﬂ% M PP ¢ 6PHEd
further cogRfbsemchlinp £t€le§st %etdgﬂfeegwﬂt@@rtﬁtmmngm JidtNBatl @ifAks a%jotA met hod

in accordance with Caim3, wherein formng a contoured channel further
conpri ses thesging rﬂgdaa@hamu&r tefdgctdraplage caseemobly conptled ubs tandt |Gateh§rmg‘at ches a

f i h | def | A hod
o tor odnluRRlab] BnofheH cER RGCARNL iy SEHEY aBRRBT Rl ATPIBINS Dot moan

t he defle@édﬁfelpt-iaé&wﬁﬁﬁﬁhbjojn@m daiPmie@oBlcombitinghr ough the at |east one
swrl cup further conprises formng a serles of cuts that are spaced

through the at |east one thod in accordance with Caim!]
wher ei n renovi fgtingérgegh @btltstrfaﬁpatp @wdawéfﬁ&ﬂ the rdefgstonplateaspimbly andome
assenbly tﬁérbfﬁ?ﬁo@”p” ses renoving excess material fromthe channel using
an electro |sc arge machining process. 7. A nethod in accordance with
Claim 1 wherein coupling a replacenent deflector plate assenbly within the
conbust or dorreextsm@ngwltlw cwtrsubsantmdiyretwem thsidefectat platassserobly wid thebr azi ng
process an | di process tq couple the replacenent deflector plate
assenbl y W‘ttt‘?qvl\i%? g@%@ﬁgﬁﬁﬂ?gronegomﬂc hod for replacing a portion of a
conmbust or done assenbly within a gas turbine engine conbustor, the done
assenbly at anrdaRSingea® @fdcol phat€ asRUHly Gdm ﬂtbaéﬁaﬂsusdﬂfddﬁwamﬁmlw t he
conmbustor, the done assenbly including at |east one swrl cup including a
j oi nt andﬂ@t | east one deflector plate extending aftward fromthe joint,
the at | east one deflector plate coupled to the at |east one swirl cup with

Comr 1 ai ng: T o tPRaE A e SRR ERRBRf AEHARSDIAER RomBRd: TFRECT one

of weld nassenbly that extends aft from the portion of the combustor dome assembly that is

upstream from the cut.

2. A method in accordance with Claim 1 wherein cutting through an interface
further comprises using an electro-discharge machining process to cut through the

interface formed between the deflector plate assembly and the joint slot.

3. A method in accordance with Claim 1 wherein cutting through an interface

formed further comprises forming a contoured channel within the joint.

4, A method in accordance with Claim 3, wherein forming a contoured channel
further comprises forming a channel that has a contour that substantially matches a

contour of a portion of the replacement deflector assembly.
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and braze material formed at an interface between the swirl cup joint and
the deflector plate; renoving the deflector plate fromthe conbustor done

assenbly; .and i .defl ector plate to the,conbustor domne
rsenbly 15 eI R AMARATRClR T RGHY o] ol Fr R ance
wi th C ai rbcBwsdnetheideflécsrpling assepitily vd tHRGHInE QIOPElire8sh theSit MehsBHae swirl

el ectro-di scharge machi ni ng process to cut through the interface forned

bet ween t HAPJWIhe CoBPrstsLOENRE SiHPES LS thakarewpaed dhrgueh the ahlesskonsd i n
accor dancewith,C aim 8 wherein formng a cut further conprises formng a
channel within the joint. -11 11. A nethod in accordance with C aim 10
wherein formng a channel within the joint further conprises formng a
channel sitked t4 metiowl eadchelanepivitbdilem [ defidreictromovplgahe deflentei platel12. A

met hod in accqrdance 'thwﬁl i m.,10 wher innqrqo m ng a.channel. within the

i nt . f ur CHSbLY FE JBG cAmRRSET AARe HECRHY AHBPCT, EOpAes JEMOKOE, B5PScenent

def |l ector m:ﬁle@élQ'rotnlﬂﬁfe@hﬁhnej-§sin$‘am&%idisﬂlﬁg&&ﬁgﬁﬁﬁ§€%&&. Caim10 wherein
)

coupling a replacenent deflector plate into the conbustor donme assenbly to
extend downstream fromthe joint further conprises using at |east one of a
brazi ng priocess dnethed vl agrerganneowitbsClaita kouwydieecin lroupligs acepiagemef | ect or

pl.at e aSSRALKOI:clt, SATRLAL Bl kdor Aol Hryf SBbAGLAG Bor 1 10

of a gas turbine engine co Me  asse conpri si ng:
usi ng an- ek éaist ondof alaigisg PRGhisnamDa paddiag PricesCd chiplotghrephrcembar f ace
f or med bet)Fz]veen a swrl cup . end plate joint and a deflector plate assenbly
coupl ed t KEHEsHE Plategsisiby Withi the £o1BRYSIRT. pl at e assenmbly from the conmbustor;

and coupling a replacenent deflector plate into the cup joint. 15. A

met hod i n gaccordanpaRdwht Repflcfis™ ﬂrﬁ'ﬁkﬁ‘?%f Qicﬂmﬁﬁét&gd@ft?%%s%w)pw\g}éiﬁ%h@sge

machi ning process further conprises formng a cut at exten
subst ant i dubinebagmeecoministorsthierdonpugssenblypitaneupstiean anddoft d1eombhdtieat or

g: 22? r g?;%ﬁ%ﬁé@g%e%m@ ijt?l;[irq (%ge 'cOm ﬁsctgrr, (%ﬁ‘g ASme ésgemcél%l ilq]cl%lﬁin\:gmsﬁrlgc!isrt] 0%%' ng an
swirl cup including a joint and at least one deflector plate extending aftward from the
joint, the at least one deflector plate coupled to the at least one swirl cup with at least

one of a brazing process and a welding process, said method comprising:

forming a cut that extends substantially through at least one of weld material
-and braze material formed at an interface between the swirl cup joint and the deflector

plate;
removing the deflector plate from the combustor dome assembly; and

coupling a replacement deflector plate to the combustor dome assembly to

extend downstream from the joint.

9. A method in accordance with Claim 8 wherein forming a cut further comprises
using an electro-discharge machining process to cut through the interface formed

between the deflector plate assembly and the swirl cup.

10. A method in accordance with Claim 8 wherein forming a cut further

comprises forming a channel within the joint.
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machi ni ng process further conprises formng a channel within the swirl cup
end plate joint during the el ectro-di scharge nmachi ni ng process. 17. A
met hod in accordance with claim 14 wherein formng a channel within the

swirl cupiénd p aiethoddh Atcoddunicadvithh€lagh dotwitrélh Femahga JNBEHY Riithéh HeOCeSs
further c¢anprises contourjing the channel during the el ectro-discharge
machi ni ngJPRoEESEr eInprseh domng 81 ghpnnehsized o sewivsUhe seplagsment deflrstarent

def | ector lal@réle?%‘r{.mt hod in accordance with claim 14 wherein coupling a

repl acerreﬁt e Ilector plate into the swirl cup end plate joint further
conprises using at |east one of a welding process and a brazing process to
coupl e t hé2r eplhamethedtin defordantowith|Gleisn 10 nwieréihdoining tz.charhi] WMERHORS FOR

REPLACI NG. A P | ON OF.A UST SSEMBLY ABSTRACT A net hod

enabl es alPBBr %?%'ﬁr B?mB%Sr?BLfé’P%{PHH% ° é@gﬁﬁ\i(’ym@%ﬁ’ theyT ?"F’é‘ﬁmag “fhe  dome
assenbl y bned ees. at | east one donme cup including at | east one swirl cup
(64) including a joint (140) that defines a slot (148) therein, and a

defl ect or gl ate assenbly (156) that is coupled to, and extends downstream
from theldw r A Bgfhodsiicpecopdance wihor Elagm Yt vheeein eprplingor replacementsenbl y

IS secure ' 1t hi gt Ml 0 Ilses cutting
t hr ough ag&;%%&éféiag\g‘éh{&l@g) &&Hrug{é)g OB{G\A%SE%II@%JOS%# %h?g%{%gn%%f@t %Orgsti‘gnbl y and
t he j oi nt jehtdurthexdoandisagusife aClshst (026 Qf auhdh@pidcadsl andhetvaldary proeess

| east one done cup,

defl ector asse and the jqint slot through_ the at

renovi ng forfé’uP@gR/@'@F%FmﬁmaF{e@e‘%%@ﬁﬁl assqmblwithen e sBBSEEPT- done assenbl vy,
and coupling a replacenent deflector plate assenbly within the conbustor
donme assegbly fraon partion of t.he t dore
dore ZSSCTRY Al e 005, o AR U B EaSlp b SARRISH
assembly, said method comprising:

using an electro-discharge machining process to cut through an interface formed

- between a swirl cup end plate joint and a deflector plate assembly coupled therein;
removing the deflector plate assembly from the combustor; and
coupling a replacement deflector plate into the cup joint.

15. A method in accordance with claim 14 wherein using an electro-discharge
machining process further comprises forming a cut that extends substantially between

the swirl cup end plate joint and the deflector plate assembly.

16. A method in accordance with claim 14 wherein using an electro-discharge
machining process further comprises forming a channel within the swirl cup end plate

joint during the electro-discharge machining process.

17. A method in accordance with claim 14 wherein forming a channel within the
swirl cup end plate joint during the electro-discharge machining process further
comprises contouring the channel during the electro-discharge machining process to

substantially match a contour of the replacement deflector.

18. A method in accordance with claim 14 wherein coupling a replacement
deflector plate into the swirl cup end plate joint further comprises using at least one
of a welding process and a brazing process to couple the replacement deflector plate

into the joint.
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