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 edPQWe'H Fpadnhauchoipois elgetrical generator. The liners are 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




Typically, the -1 deflector plates are coupled within the donme assenbly
using either a welding process or a brazing process. Over tine, continued
exposure to high tenperatures may i nduce oxidation erosion or thernal
fatigue crdefi¢atey Metangre coupletevidhef thedoore Jebeantdg usifig efthaid welding pbiesct i ve
shi el di ng %f khe. done epI ate, damaged deflector plates may require

r epl acenent: ? AP“MEFAL S ome known repair nmethods include conventi onal

machi ni ng the donme assenbly to renove the damaged defl ector plates.

However, besetitigeotontiiBed elpabhréb Yighl 0@ Berat@&Ahb Pthddbe bBaSW &bsishapber .
attachnent feature, conventional nachi ni ng techni ques may not be possible -

wi t hout dafRenAlg fabigue edresking demess i rthe cletledter plaresr t ior fsilisate éffectibe
mehini NG LisoRHECASAE Home! 15t%,”d£&£é%§|d}%ﬁ%@%ﬁgﬂéﬁ&?@yﬁgﬁﬂﬁérr Tackimeal Sapel veen

the remaining Conbustor done ass

resul t, spmstsainetimovinnrgpaibmethods B@lide ednvbutibig nieh ld¥me BEdegbly
repl aci ng a Eeorti on of a caqnbustor done_assenbly may be a tine-consum ng

and expensid EMMVEhe dampggd-dettngigyaryter Homevennerausof Abe seldlively closa fir st
aspect of - I QF i i for .r.epl acin

portion of I()t(:&gtrlr(;))rpu(\sﬂteﬂ(];f])lﬁe sﬁ%&iﬁgﬁ%@l@{r%ﬁg}?ﬁﬁg& Oﬁ&oﬁé@&ﬂ%{,@%}%ﬁﬁéﬁgﬁ aug’f east

one dome swuiymbt beipossibd¢ withow danjaginptortrrabvidg thaesirlachainber. t hatiRimoreand an

annul ar defl ector, plate ass | y cqupled to,. and, extending downstream
From 1 he tAfF MachiBisgyS uctiSitila ol R Rrestso Haou L Lo bamERghorD  y | s

securel y fiepRhing teBinBubtbe dbRik %se%ﬁlﬂgncoﬁ‘%ioﬁentm%fge %ﬁ%&iﬁhn&%?%}ti ng

through an interface fornmed between”the deflect plate asse y ahd the

j oi nt sl ot spegtat taedinggnayhee raquirediduting ré-adsemblyet Weesn repheinged pettonrofid at e
assenbly apd .t he j.0int sl through. t he at | east. one dome cup; renoving the
def | ect or 906?% Sg’rggglgr%ﬁe?ﬁ’h Wgﬁgq%%‘ﬁ’ﬂlﬁngc?@ﬁéﬂﬁﬁr?évmr%esgnd coupling a
repl acenment deflector plate assenbly within the conbustor done assenbly
that extends aft from the portion of the conbustor done assenbly that is
upstream fromthe cut. According to a second aspect of the invention, there

IS provi dgg?ﬁngt'hod for _replacing a Rlorti on of a conbustor done assenbly
within a ¢BRELPHYMMARNGPRIHE INVENTIO

According to a first aspect of the invention, there is provided a method for replacing a
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
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conbustor, the done assenbly at an upstream end of a conbustion chanber
defined wthin the conbustor, the done assenbly including at |east one
swirl cup including a -2 joint and at |east one deflector plate extending
aftward fromthe joint, the at | east one deflector plate coupled to the at
| east one swirl cup with at | east one of a brazing process and a wel ding

process, saj. d conmprisipg:form ng..a cut that extends supstantially
t hrough at? lg%g& %ﬁ%asg?%quecﬁgf’&?? sitening Bﬁ‘é{i@hj‘%ﬁ[‘éﬁ(‘? omts e gb BgOngn
i nterface Reflv@enphhecdipiddl toChp at Hast oﬁ@ﬁlwfrheu;ﬂ%fiﬂhe&tlgést Bhélgia Bz nd the

defl ector plate fromthe combustor donme assenbly; and couplin
repl acenmentPrefeFy aed arwelding erogess, tshisl wethod sopridmgdonsisg mbtyt that extendsd

downst r eam ] i Oj or.di t.Q a.third ,aspect of. e invention,
there is pr Iél\;/S? e%hg %P@%&t }%%gc Fepa ?lﬁdnat_gn?}oar“flia{ﬂgzep’ﬂla H@%E"“ﬁ“ﬁ?jﬁf A% engi ne
combust or  daaag@sisewtdnythe said cipidiadatDiRerdesle@d; plats ir@8odhg the deflector

el ectro-di ;iaharge machi ni ng C@rocess to cut through an interface forned

bet ween a &Vt fromhe sombytendonjepssembliigansd eenlisg@geplarement defieotariplate oupl ed
t her ei n; ' I DY t.he conbustor; and
coupl i ng aE(r?gig?eg@glrlrgetﬁfd(gg% %Sgglrtnglﬁ’ tgfg‘{eg‘i ?ﬁ‘?gg%ﬁ}é %‘Ej"gﬁ}e&f’h " BRI EF

DESCRI PTION OF THE DRAWNGS Figure 1 is schematic illustration of a gas

t ur bi ne endicaerding tgurtbir@ asreceofithe tinedntionpthisrese ptavided|a methwd 6ir replacingnpl ary
conbust or assre,[rrbl that .may be used with the gl% tur_gi ne engi ne, shown in
Figure 1; &%4 ﬁgdﬁraega:% tyrbing engine LPEBYSIOT doing pss Eb’r g meghod oSSt or
shown in Fiygy %Zelbahﬁaisc&légmﬁla%ﬁﬁﬁaéipl%!a@ss%ow Dfsdghdd Yntsi!fa?c%.sﬁ?rﬂ@& ed.
DETAI LED DESCRI PTI ON OF THE™ | NVENTI Figure 1 is a schematic illustration
of a gas t betwiepeashdil wep end i plate jeliinhgndaa Idefleqiorassteragsentdypowssbrthdin; a hi gh

pressure c or. 14, d.a compustor 16, Engine 10 al so, includes a high
pressure tge?igc{vﬁrigslgthgndd T&H plpg%%ur%ssf‘lﬂ in . E’?&npﬁBE‘é’B?tOflz ﬁﬁ‘g
turbine 20cqipting @uedlectnidnt Aeflbdiort plsB it tH2 cu@fintconpr essor 14 and turbine

18 are coupled by a second shaft 21. In one enbodi nent, gas turbine engine

10 is a GE9Q.__engine commercially available from General Electric Aircraft
Engi nes, CBREER PESCRIPTION OF THE'DRAWINGS

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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Ohi o. I n another enbodi nent, gas turbine engine 10 is a CF6 engi ne
comercially available from General Electric Aircraft Engines, C ncinnati,
Chio. -3 In operation, air flows through | ow pressure conpressor 12 and
conpressed air is supplied fromlow pressure conpressor 12 to high
pressure conpressor 14. The highly conpressed air and fuel is delivered to

conbust or el: | ¢ aj ixture is igni,ted. H gh pressure and

hi gh terrpehgrg?ﬁ%rgggéfi érlpﬁoﬁtco%gt‘%rplj%%ﬁr%m r%sstogﬁ iannéﬁsc%&%sgdfﬁf Bnd exits

gas turbi seppiedi fiem 10wt hressigh campazzdrel 240 hiphppreediee colnprdisdr. 1471 Oee 2 is a
conbustor 16 for use with a gas

cross-sectiqnal view of an exenpl ary. ) é
t ur bi ne ehﬁ?\]}‘é comppssedy aif én‘grf@‘i’lrﬂé ‘h‘%“@ﬁ@%ﬁ Gombosten 16, Whergin thy figlairs i s an

enl ar ged nﬂg-ﬁlrré %.Ig%&aw }%}i @9%3@@ 33% %@ﬁg@nﬁé G %&nﬁuﬁﬁg@ﬁ%ﬁa' ly

di sassenbl ed. ust or stron zone or c er 30

defi ned byurhimesi|l 8randr2ddamsl ¢xits gastterbirenehgimedl @khrgugnaeozile 12drie @admed 34.
More specifically, outer liner 32 defines an outer boundary of conbustion
chanber 38fmgnd inner liner 34 defines an inner boundary of conbustion
chanmber 30. Liners 32 and 34 are radially inward froman annul ar

conbust i OFigueda1THarcréRSetibnal PlewSHOM dxer¥lir§ tofHuSe 3 6 Tbf ﬁémﬁﬁ%r%ajsal ly
around liners 32 and 34. Conbustor 16 al so includes a done assenbly 38

i ncl udi ngtubise gpaingt simler tnengding 10 ghowse in Bigwru bt el Bigure 2 anad eolargsdt er and
i nner lingrs -and egti yely. ;.Do 0 fin n Sstr end 42
Iof conb:Js?{l%lﬁlsc %Pnb%ffé%ggﬁ% g\{?v: ¥ e')éuaplgn%rr%garg’ a@ga@éﬁa@ r#%ﬁfe EDZ ally

around do@embdgtot b6 Hehidees cambustionr28nebr Enibeand dafified ¥y aiRIEUSHialp chanber
30. Swirl cups 64 _eﬁch include a floating ferrule 134 |ocated at a forward
side of aoWshaylwdillyisner inersp2amdi34 Moreogeifigallys outsr liner 32 defines apanes
114, a mygef bty &f @nibulfiors SRARHA g%,"?ﬁ??m;e}zline?n_’aql ﬁ@ﬁr?e@d?xp gl 94 Md
flange 70 defines separation passages between a prinmary airflow Circuit
116 and absedendal gomigistiéi chncher 0i tLidekiddechdB4 aresudinlleinvedidfiveh aB4, and
formsavent&ji of air and fuel flow

ri that .facjlitates, terjn ¢ .
t her et hr otfgH- 2 ot ngf“}té% e ot \Rjé‘?‘gn)t’ ey sxtepdsrerpymicgentially n g
provi des gousKlighshoand gpture 75 that enables coupling to done

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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plate 54, and a feature 77 for attachnent to a deflector plate extension
170. Because conbustor 16 includes two annul ar dones 40, conbustor 16 is
known as a dual annul ar conbustor (DAC). Alternatively, conmbustor 16 may
be a si ngiMorgnipesifieallys dntihe esemplgnCpmbediment;  doinees ath iriciudecopbuslityrof -4 More

speci fi cal ' di nent omes 40 incl ude lurality of
radial ly 5% aélp} E‘grgrgg%lﬁggﬂg%%aéﬁggb Pg'ﬂf&ﬁgﬁ ok Vg@ﬂ?ﬂgﬁraqw f‘ﬁ’ﬁeﬁ @Bﬁ@recups 52
that are cooplpd egethoged hdomiasnttydons pRADEY (10 Bt Bwash ddid cpst ends

50 and 52. Done cups 50 extend circunferentially through

bet ween dqne cups ) ) I
an outer %pr?ﬁgaﬁs ehRprg cuss 0 gxtend sirsupinsentisly dhrongly apjoukay ringr asaembly| y

t hrough amai i I i al
support o Conpugre g2 R s GBI ek MK ARSI S g o
donme pl at ®obt Ipjata Fhsirevides SSuttuadl eytperidso tdunthugtor Uenandpliadiedés4a Each

dome 40 has .a cent | ongi tudi nal axis of symetry 66 that extends

t her et hroﬁﬁrﬁ?rséﬁwédtgﬁtels BuaFéB’ 9ee Hﬁ@s;‘laﬁy %teﬁ'leé%thﬁ?el“ﬁ‘é@s &@“&Bsi ti oned
symmet ri cabmy ppfosd. | ongi tudi nal axis of synmmretry 66. End plate 72 includes
a radially outer surface 74 and a radially inwardly facing flow surface
76. Md flange 70 includes a radially outer surface 80 and a radially

i nwar dl y Fadi rigmg 3 bas faac,c@nm.lonﬁ'ﬁufilnpﬂlawésf¢fowymme|t1acé67ﬂaaarmctaids swirler

flow surf fi swirle n 4 which.is d.for channeling a
portion oﬁl%g?t@%}i%?\/ms??cga\rd;l&%‘ﬁe‘lrioe%%r%o{t}ighl.d%i/b@ee% é’é?t?igl%l?‘?,lseﬂ‘?fl nﬁ&e 72

i ncl udes symmetreallylabyutl REgReifIt May AF ¥yRxicddend EiRplaed 70! Bo@BePRr i ON
90. End p{?@%ﬂ? fl ange fportl on 90 jncludes _an upstream surface 92 that

ext ends f ly| e surinerc & 7wl a sartially wonsedlnfeqing Fowpartare 26, dbdritangeam

surface 95y: ' ' 4 ur f fl ange
70" 1 mot udes "o TR aty Y REE BERR AL el Y M BFS ez portton
96 that iBod pthésflaw surfpsd 7€ aml sirrdvdder B8wantface SYldsfigntwlel vhamehk4 el
downstrea fromair swirler flow surface 82. Air

surface /100 that extends _f
swirler f%’r‘? és‘éfl?ﬁff‘é"c‘g’émﬁm&ﬁc?olw %fraé“?%ﬁgﬁ%}ﬁtth‘ﬁqh}}o‘-}ﬂar allel to exit cone

fllange surfaces 92 and 95, and are substantially perpendicular to air
swirler fheRye spicifaByBénd plate 72 includes an integrally-formed outwardly extending

radial flange portion 90. End plate flange portion 90 includes an upstream surface 92

that extends from flow surface 76, and a 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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Done 40 also includes a plurality of circunferentially spaced swirl vanes
112 and 114. More specifically, a plurality of aft swrl vanes 112 are
slidably coupled to end plate flange portion 90 within swirler channel 84.
A pluralitly6a$ stlstamially parallel vanfisventutd chanpeks B4 dat | extendsi phdially anveard swir | er

fl ange portion 96 w.thin.a for. dair swrl channel 116. Forward air
swirl chafEirds eatsrdongiding ’%%ﬁ@é’@ﬁm?ﬁydggf'l ange portion 96 and a
downstream side 118 of a forward support plate 120. Forward air swrl

channel  ASr duliflef Saisdehsrod sutdcys p@a@l 160 aﬁacsunsftinttaﬁrﬂtplludar sRbaPewirk4 and
extends radially inward towards center | ongitudinal axis of symetry 66.
Air swirl &ow #‘lﬁ%‘@% 8pds srsipntighly semexgmdgefinepe venrispassagant20al Yentptianar and

air swrl gés-sa %hsagﬁftﬂr%gt s@gf&?&%ﬁfcﬁ%f‘%%%?ﬁl%ﬁﬁ;ﬂc@p%ygefi nes a venturi

passage 1 enturi passage as a sur " which defines a
m ni mum fl ow area. Forward support plate 120 is concentrically aligned with
respect t Gowoandasprort pletet 120 is comghtricdily ali greedi witlo fespyutte tombahor @ntbri ncl udes

an upstream sur.face .coupled to tybul ar. ferrule 134, fuel injector (not
Showny g HERRAl o CoBmIUY G- atnincRides ap aiPyGens: gurfassofipled 10 axi ol and
radi al thebamk fehirhlceraant ixafdmMeEBP (not AHoWn) tmA) bé @h&&ﬁlg%uﬁ%@tm& 140 is
|ntegrall¥ formed within end pllate 72 at an aft” end 142 of end plate 72.

Mor e specioiugal 34to acemmodate akinbinddediabthenns! siffsrentimhorovementi44, a radially
outer arm 146, and an attachment slot 148 that is defined therebetween.

Radially iknn 1 De n | at.e flow surface 76 and sl ot
Tas. Rt aP RS ob ettt bAERD S BNERR, AR Ay o B AR IR PR 124 e
ext ends bdteRend slhtet721480engedfichiBl, fligt BOVMSud@aadinyaaser3dm 194oh 148 is
contoured and is substantially parallel to flow surface 76. A plurality of

def | ect or "3gialy coHes i | 14 and; @h casiaghmcht oslefo h8 At J etippdytharehiatwesnor  pl at e
assenbl y IS .60, d f end
rate 72 RN ERERRRILAL SRR ARl End Mo ST RS TS M C 2

radi al | y Rahdty dbtemarnc b4t saubsantialle pafafi?] endnea aradi4dl dnd eatinds betwebace 164.
When defl ector plate assenb 156 is coupled to end plate 72, radially

i nner fl oﬁPtcg?ﬁ; c‘a&g E‘Eifﬁ’Z?é"e JP%‘TSVEW%L?H %&SM IS§]/Ot i‘ba 6?&9&@%@ Hn‘gﬁﬂ pl at e
flow surfgeead@ally\REfles RGO s&@hdeyr6. def l ector plate inner flow

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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surface 162 is convergent and extends to a radius 166. Deflector plate
inner flow surface 162 extends radially outwardly fromradius 166 to an
outer edge 168 of deflector plate assenbly 156. In the exenplary

enmbodi mentsurfakesf (@t tiosulstaantielly aybedrival @esd k36nds dofvedod ifomh eddiis dfbanAenhanced

oxi dation resistant erjal .that .| i nyest.nment t to a conpl gx

cont our o0 LRty RSl Prpicah Jb7 erteldi? HBEe 5 wxichy Sodiehfiry
paral | el ts@pf dudfae ¢69EPHIORIONSI0IidGRed 5 Be BaleWeB yvithih BRA 108 aRE Iy
defl ector plate assenbly 156 and radius 166. Quter -6 surface 164 is

subst ant i &PvBled fhareiar iMate spgeifisstiw ritsctimenipreieetionn] §hisi exgentlgd inta end

subst anti l,adf. | i I i stanc 82 axially
upstream I}%%Sﬁ))s{tlgg’ é‘%)c?l?ég%tg lﬁ%ﬁﬁ%?rggj %@ﬁ%ﬁéﬁﬂ%ﬁ% gtogisgné%c? géé'ezlpe(&?i ved

wi thi n sl etnbbdnennchréjcett Y80 BAiNskiBdsectied evithin Myt €48 peieipfd waldl proceads,t achment

proj ection ]}8% i S gxtend d into end plate slot, 148, such that end plate
aft end 139CTCHALMelf malersyh (afshoiwp) extends thiowghean igigstige hehdefingddebreenon 180

is fixedl b dahd t i . : wel d
mater ol PRar RhoGO NG, B, I A b AEh, aRAGERAT proilR 80k
proj ect i ofix¢@ sacwred Mathirl 48t 148 usingtahleraze plocdssyreudh, that braed metdriab (wjtect i on
180 is fixedly secured wthin ot. 148 using a braze process, such that
braze mat & ?‘%fr)lfﬁ%ﬁosﬂ %ﬁﬁﬁgﬂil’%te &PoSi*t ed through interface 190. During

operation, as atom zed fuel is injecting into conbustion zone 30 and

i gnited, Dugial opsrad6messataizef hikl s é‘gé&inﬁ(?nto%iﬂtﬁ%&{ zdHePS(BaRPRRMR] | €s 156
facilities shielding donme assenbly 38 from heat generated within zone 30.

However, Beasds geneated wisthin e lexPolenter platertisggmblies ) 66 facilites shagldingduce

thermal s S lyr al f flector plate assenblies 156 which

may da'rragg&g?\da% g@‘ﬁ?’ﬁ%ﬁﬁ’ cr)lﬁaﬁe%g Ill%fi%gtm of FE¢t g@ p@ygvg%oé’%l]t}n& 156.

Deteri or at@dinaed darBgedo high teppsratire AR irdse Mk yaBiresRy tde phealyed and
ng the net hods descrjbed herein. Mre specificall

I d [
égf e?icgr afléfielca%f plater aysembhiese 156 swhish| may daymggagndier ﬂ@ﬁ‘iﬁ@@a&ﬁé{iﬁﬂ@%l aced
usi ng thedé%%&?%ﬁt@&%%ﬁbf?@sdls%?r ein. If a deflector plate assenbly 156 is
o be rep

desired t aced, a cut, illustrated as 200 in Figures 2 and 3 is
made through a portion of deflector plate joint slot interface 190.
Deteriorated or damaged portions of dome assembly 38 may be removed and replaced

using the methods 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

-



More specifically, cut 200 is made through attachnent interface 190 and
through the weld material and/or braze material that is deposited within
attachment interface 190. Cut 200 is then extended substantially

ci rcunf er elefleadd plagr essambly i 86 e cdmoned diteir done dssembtyu 3858 sobstoiZidlgr ough

attachnent, .interface 190. |In one enbodi nent, a series of = cuts 200 is
formed ci réHF rgﬁtlinarq‘fﬁfisafe@lﬂ?ama@ﬂ&f%s@rgéafar?aswly HPBUL P et HehhEnt
i nterface cd9fed MPHEMS BRESIbIF88.| Wior€ Ypect@QilSad £ PP URLASIAHOt shown

el ectro-di scharge nmachining (EDM process. After cut 200 is extended

subst ant i dbums it 20Qref charnel 284 issimyldneously forpledtveithis §einb] 40 HeGeen amsenovabl e
from comb or .d semhl V. .38. Speci fi.cal as _deteriorated -7 deflector
ol ote’ aoodas a BT, THRERE 20K ol S bGP SReEh O ER0ER: o ahs

i denti cal att@hnidip pedjedion’ @t EGMMNExteRfihe Gl Y AdptacemesiBéNectdiOplaghown)

may be coupled to done assenblﬁ 38. Mre s ecifical_lg,b as an EDM el ectrode
(not showdysembgy- ndceqrdingbp channehdbrhis contopreds tossubstentplbbustop anoprigiaelwi t hi n
joint 140 . 6 14S; red:
substanti ﬁ%wrra Jgﬁ{ta%g%n %ﬁ%ﬂgfﬁghsucg@gﬂgﬂi%ﬁ 5gﬂo?§§{éﬁgaﬁd(og1§b%§lﬁ8m)
ext endi ngrécenv@ & heplaeiphent adutletiotl afttheiohan gwbitton absemb! Yn aditmdiangl v,

channel 204.i.s contoured to substantially match an original contour of
j oi nt at ¢ AHHRM @ gtcesy eld, gatioria sl et magerial smay %@dfﬂgme%rﬁr@m ed to
-receive afepbPRRANERE dsctE l@gaggﬁlg nk re/Rﬁ&Jeﬁ.Ct ion therein. In addition,

any additional or excess mat eri"al and/or braze material may be
renoved from channel 204 after deflector plate assenbly 156 is renoved.
Mor e specMdre apdcifically s after thereplpemeneficctdeplatoassemiplly d¢ positieradbvighin s

posi ti oned w thin .,channel 204, .the replacenent deflector.pl.ate assenbly is
Decur ety b feRBRtmn dsaicly URBRRTA wrmgioroelloRapsiiE asi ng
_process, g4 eithata WEIMnPEHROER|of 236raking prédeys, Rach tit JURSIAEIMKY |38 khe
original predefined dinmensional requirenments. In one enbodinent, the

r epl acenefffurded ftesubstangply dheyeugingl predefinddndimessiond reqhiserpents.| ilmioped t o

I ncl udi ng . o) 0} i . en | al r A

ol | t a¢ gnORGirERGEI i B AepPlo B S EEY TR TN, b REREBRIH o1 ot e
def| ect or topirrlRligs S Nehst 6enel b6 casling @pLaded ot Shatgrdl hepgimiddod facilitate

extending a useful life of combustor 16.

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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descri bed herein, conmbustors 16 are returned to service using a replacenent
process that facilitates inproved savings in conparison to renoving and
replacing entire done assenblies 38. In addition, because the deteriorated
def | ect or ¢dsatitedabsremblzdcdgatedireaharemd repkatability efnrehioviab tind déssallatiddi ¢fi onal

clearance%_b(g %re reg#hged usi ng other known machi ni ng processes are not
required. “REESPRAGIagse EDM process facilitates renoval of the
deteriorated deflector plate assenbly while sinultaneously preparing the

conbust or FIeMIaRS SERBIdIeME M donbSEe dBledof it ?ﬁé@mﬁﬁfdrgcde@énﬂ&iat e
e

assenbly. Furthernore, because the replacenent deflector plates are forned
to be sulgbevmin datail Altboeghcthe r@reamm@lpdamethrmtc@mrémdca@flulé@st@tedpmat es

d I
pict od By Rpton BRF ML AR BRfbel S oRlenBT AR IO "o BB Mo cos

met hods ofshasl&@merundsrsdﬁﬁamtbﬁé PREvesi ﬁwémdd g thRdused hake ety cepbadtabi | ity of
renoval and installation of . deflector pl at e assenblies. Exenplar

embodi menchamber corfigaraiion thet inghides cast earaples shapsalelisetonplates aagd rcpr@éé above
in detail swﬁiérha@t%l&i}ﬁéﬂﬂefeétﬁ Y Sgtfr%?@iegﬂf {88 "hidtHodd fx%r4o?QHn1?é21dto ustrat ed

in association with the above- assenb or a gas Gr bi ne
engi ne, i specsffoemtiodimentsdbsatitedcharéiag bmth:atlmr esspodts |om\ee¢tﬂ irzthademap deused

wi th any c stion .chanmber configuratjon that incl cast conpl ex shape
Gt 1 ect o S atausdp iR heregpl i b ehmriions AeberBeSing, o
speci fical I y, the nmethods are not limted to the specific enbodi nents

descri bed ThenBbWb-ddbtibddahb@bd f&S%ratcﬁlgoi p&&6H JTRL MRhUIRY dBfe dé&éﬁlﬂ%ed
i ndependently and separately from ot her hethods descri bed herein

‘above- desusadowith reg#fotiribioe engipk deicng-cffestive ok rdiab@ cdipuspar nithadsassenbl y

~used with a cost-effect reliabl The repair
rethods  SHAr bl BlaFl sBeh S8R A on e, KR 0 Shrmsh@ieTinepl oo b

- renoved f&ﬁm@domwasﬁdnﬂﬂy deifua psedtiting Widifiond] GeeE abidiBeractihbdseral

damage to ot her conbustor donme assenbly conponents during the process.

Mor e specfleme gisexblst %@ln@saﬁs durag fsdsocesscMore sheeificalhn $hawgpaie methogs at ed
deflector fa%h{’%éts réﬁéﬁgg |defesi e oK n%ﬂe%%o? gigeé‘ﬁés%ﬁlbﬁ%ﬁoma&é%%ﬁlbﬁsﬁ%@ libGe

si mul t aneousl’y prepa Ners 1o rece
assembly while &multaneously 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.




repl acenent conponent donme. As a result, a nethod is provided which enabl es
deteriorated portions of conbustor donme assenblies to be renoved and
replaced in a cost-effective and reliable manner. Wiile the invention has
been desciGIdd13:n ternms of various specific enbodinents, those skilled in
the art will recognize that the invention can be practised with

nodi fication within the spirit and scope. of the c]ains. - ING: 1. A
Tethod T eprndldpdatis GEPTAEHE Gt DT id: Srmiuive edeaRFybisy fa® dome
assenbl y el Mehdlind 8a8hst QRS dHRFEWAW dup 1AHBIINGH thﬁa@daﬂb@h sidrat
defines a slot "~ therein, and an annul ar defl ector plate assenbly coupl ed

to, and esheidi rigd dowsmtazadeflectm plde asegmblycapupded ot d sxpodingon of

the defl egtor .platge assenbl.y i s ecurely. fix Kthin t joint,slot, said
achoag cofbPhefadl BB BRI b sud G £ pwioh SR & irbelhr bFe hSembis

def | ect or s¢uadl fiaed aihinthé fisint sldifsaidim@thod lcoinprisingendi ng the cut
substantially between the deflector plate assenbly and the joint slot

t hrough the at | east one dome cup;. renpving the defl ector plate assenbly
fromthe conmbuSHYRe dureehasahprare fomprdl babwpmm thg detleepr plaeraspemblarandct or
plate assgyyhy ¥ok:hi n the conbustor dome assenbly that extends aft from
the portion”of thé conbustor done assenbly that is upstreamfromthe cut.
2. A nethod in accordance with Claim 1 wherein cutting through an interface
further conpri sxendisg thy an ssbstattrallydietwtear the deflettonplaty prsenblysartdothe ut

through the  interface f d between the deflector plate assenbly and the
joint sl oiqlntfl.loqﬁrﬁﬂah@’ﬁ ﬂﬂ?@é’%ﬁﬂ%‘ﬁ&&m th Claim1 wherein cutting through
an interface formed further conprises fornmng a contoured channel wthin
the joint. 4. AnRidOthe defRE®O PIAD GSsMbIY FohR e sombiiesreddind a¢sebBy; a

contoured channel further conprises formng a channel that has a contour
that subs#ihtial | y matches a
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.

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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contour of a portion of the replacenent deflector assenbly. 10 5. A nethod
in accordance with Claim1 wherein extending the cut substantially =~ between
the deflector p Se ; }oi.nt., slot throu the at | east one
st cupt ur ChE R RIS o W8 Mg Pl REL

t hrough t hestwadenl thagbflei@ platedassenttiyd and theAoliie ko thrbvigtate ot taRCenanwiil Cl ai m |
wherein renmoving the deflector plate assenbly fromthe conbustor done
assenbl y fPtiudher comprsesdermingisches elkabsthat ¢ spiced thropghihersé Ieaponsel  usi ng
an el ectrqzdijsgharge machining process. 7. A nethod in accordance with
Claim 1 wherein coupling a replacenent deflector plate assenbly within the
conbustor done assenbly further conprises using at |east one of a brazing
process arfd a wengitigl pr aweskntownbyfhim tl hehereipl ramemimgt the defléwat platepl at e
assenbly withi.n the combustor. 8 A methqd for replacing a portion of a
Conbust or ST SEERIRG SPPRTR: SomR Sy Hoben GIAE D dEteP e, LR  dome
assenbl y. ghataifal ¥ioeh RN ughg 8 SRHRLaLEIRRce MAIRBE pagkided within the
conbustor, the donme assenbly including at | éast one "swirl cup including a
joint and at |east one deflector plate extending aftward fromthe joint,
the at |edst orfe raeheddt cccglanes wihpPleimtb tvhsrain dopking eneepiagbmenicup wit h
at | east I C dj , I t hod
corpr ai ndtpadp e LRI RAEE SR RSty SERT soB Rkt et one

of wel d nait éeastibne afid Hridage provesy aml a fWalding padceantd ohgild daerchbiicevaen t he
swirl cup flector plate; renoving the deflector plate from

j Qi nt and the de
t he conbuéjlleﬁ?aﬁfdﬂéteﬁ%eﬂ?&'wth’é‘r@eC%Wb?“?fng a repl acement deflector plate to
t he conbustor donme assenbly to extend downstreamfromthe joint. 9.

A
met hod i n gaccordanagdwhi &ggcﬁig@ SoriBE bk RofBldbNGbrRe ﬁﬁtﬁrggg{]&?ﬁg af%ggf i ses

using an el ectro-di scharge machihing process to cut t rface
formed bétrhierengine chaithstrotheploateasassblybdtyanangitietre sl ofl a copbustion A

met hod | e g&ggfd&%%d V%)Avitthr}n %éa Icg]m%ugtvfr)]r? " goIn%raTser}gb@ i%&%dfnlérgthleezrist one

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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conprises formng a channel within the joint. -11 11. A nethod in
accordance with Claim 10 wherein formng a channel wthin the joint

further conprises formng a channel sized to receive the replacenent

def |l ector t1pl atpemren@aeh Accot@ancé witt Ol i10 vAteah damsiag W chBnrdl aithinl theWher ei n
form ng a. chapn within the joint further conprises contouri t he
channel éolf*‘eglé‘i BCQMRrises foringna rhapnat sed ¢ Tegs)vst the replacement ql_gf?ecmrnet hod
in accord?[bgnfth\%egrp G aim 10 wherein coupling a replacenent deflector plate
into the stor donme assenbly to extend downstreamfromthe joint
further conprises using at | east one of a brazing process and a wel di ng
process 8. codpinethpfien a@pl'chmmﬁ!h @ aifrt é&t\duerpiha’bnniagamhbmelmﬁmm thet he

conmbustor, .14 met hod for ti s tur bi engi ne
conbust or 1S Eret Emass CafoGRRE MO thtuRble oS s rebeainent aclfectr

el ect r o- dpkedyheen. machi ni ng process to cut through an interface forned
between a swirl cup end plate joint and a deflector plate assenbly coupled
therein; _renoving the deflector plate assenbly fromthe conbustor; and
coupli ng &3r epPadethodt ingasqoedeanes withat €laimt 1 Wﬂ@r%wopblma a @Blacwl‘wét hod in
accor danc i:m.1 g t n|ng
process fgr CH? Iﬁlﬂg lﬂos‘glg gb%&%r l@h{%u%sg%}ﬁﬁb' % x(t)e gfs sulgsrtgg bet ween
the swirl ]ommtpcuﬂhd' qmlnqirse:} osing aialeﬁlsttdne odafﬁrﬁihgprd&b@tzﬁldaﬁﬁ'emmgypro&&s

met hod in_acco nce with claiml4 wherein using an electro-discharge
machi ni ngtop‘iOHBf?é © FeRlAcRBpn ?tP%E’étefaé’F‘ﬁ'm&Wdthéfhﬁ’ﬁﬁémbﬁﬁt%l n the swirl cup

end plate joint during the el ectro-di scharge nmachi ning process. 17. A

s ??chB "’é‘ﬁé%f’%?ﬁﬁd%f peripe b et D Yt s BB B oc o

further S%EE;GﬁPBlPPmﬁ’&SWBe channel during the el ectro-discharge
machi ni ng process to substantially match a contour of the repl acenent

def | ect orusing an Aleattondischiargeamaolridagcprovess htocwi thrdighvdre irgenfaceofopinedg a
repl acenmegdtween a switl 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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deflector plate into the swirl cup end plate joint further conprises using
at |least one of a welding process and a brazing process to couple the
repl acenent deflector plate into the joint. -12 METHODS FOR REPLACI NG A
PORTI ON OF A COVBUSTMIE TIEIONES ASBERBRYAABRSTGRACORTAOREORQ enabl es a portion

of conbustor done assenbly e donme assenbly includes
at | east one done cup incIGégﬁéjgﬁoﬁg§éwﬁégéS@Vﬂﬁﬁycup (64) including a
joint (140) that defines a slot (148) therein, and a deflector plate
assenbly (156) that is coupled to, and extends downstreamfrom the swrl
cup, such that a portion of the deflector plate assenbly is securely fixed
within the joint slot. The nethod conprises cutting through an interface
(190) formed between the defl ect orABBITBAETassenbly and the joint slot,
extending the cut (200) substantially between the deflector assenbly and

t he joi nt the.: Eash %’e”% Vi f.lector
pl ate asséﬁgﬁ@“@p%%#@ﬁg‘%ﬁ“ ug{or Jgﬁgqggse S%y?bh3gyg%h€ﬁﬁ%g%% e
r epl acenmedbvmeeiseadilp inghhdes et &easteortsl dome tip inctuding ainbars oae sdhireups&Hnbl y

Lnat o FHRGRSY i T U0 ol fogne g si0t (1435 ticroln, and @ dellecior plate assenbly - ' °
(156) that is coupled to, and extends downstream from, the swirl cup, such that a
portion of the deflector plate assembly is securely fixed within the joint slot. The
method comprises cutting through an interface (190) formed between the deflector
plate assembly and the joint slot, extending the cut (200) substantially between the
deflector 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.

Fig. 3
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