13 Cctober.. 2006 BUI LT-UP GAS TURBI NE COVPONENT AND | TS FABRI CATI ON Thi s
invention relates to a gas turbine engine, and more partltQFePERZ8 t he
rest'orati on of the dinensions of conponents of the gas turbine engine.
BACKGROUND OF THE I NVENTION In a gas turbine engine, air is drawn into the
forward end of the engine and conpressed by a shaft-nmounted axial flow
conpressor. The conpre Lk I X6 ] f | n, the conbustors, and
the fuel is ignited. Tﬂ@ﬁﬁggyPéﬁﬁéﬁgé EE&?@H“%@EEFHBMB t hrough and turns
a shaft-nounted axial flow turbine, which drives the conpressor. The

conbustion gases flow from ANDITS FABRIGIATION engine, driving it and the
aircraft forward. The turbine includes a turbine disk with turbine bl ades

that pr oj R invaeiodl bhited W ¥SdsHibidd YR ine! pEP&c [on gas.

An annul af@ a,t ati,onarr% eshr oud encirc glg,?rﬁierﬁ?% |nglaﬂglt%§1§§gsg€r;%&%}eéfnes t he
gas pat h RHIERFGRIORMPLIPneaens phthegas frhins epgisds. The stationary shroud is
circunferentially segnented. The stationary shroud segnents are supported

f r om t he BACKGRGISNDOBTHERIVEENTIGNDY a set of circunferentially segnented
shroud hangers. The shroud hanger segnents are connected. to the outer

casi ng w ok. .structure, that allqws these conpponents to expand
and cont rléig F%ﬁ@%ﬁfm ?SZ gnﬁ?ﬁhﬁ?omeﬁr%g%me@ﬁ@ﬁ%?m?%s@hr oud
hanger s &yashalé-movdted asiabflew compregsarhThachnyeepsadiisisaniged withdagldmthect ed wit h
an inner r o] C ts t xpand, an

cont ract COnBlgis, MES e Pudl i el Phe bARICATRABEN s Ry

i nt er conHEBS # shadt-mpuntetbaxial dlowy turbing, whigh drines dre dowipressbri Tihe combustiohi ons, ar e

requi r ed ghes Adsefiréh thd it &rRidifahe ér%iﬂ&ﬂﬁ%ﬂfgﬁtmﬂtﬁ%%ﬁ% ks EXperienced as
00

the gas turbine engine is operated. "Wiilée this structure is operable
and w de sed,.there are s tiJres. probpl e experi enced because its

r equi redlrg? ﬁ@ﬁg? gﬁglﬁgsraequ&e @gﬁwggﬁbﬁﬁgﬁﬂ?ﬁﬁﬂé&# %‘%@b’ oypvgardlydmto quri ng
servi ce. ﬂﬁiga? ipath of itteeecemitmstidn: gesr iZai a'mmlgrrsailﬁ:oﬁifﬁﬁﬁb&d_eﬂ@ﬁﬂésﬁﬂsﬁdbilfkt h ot hgr
conponen ‘ ne.as,well. There is acgordi.ni a nee
for an itr)r%fl%vaélg?lgg%%ggé gmﬁlﬁlﬁ’% b whiclifhy ﬁ%‘“‘&HSH%‘h%%SJi%”Sof °H ogfﬂi;oud
hanger s#ymehiscignafaentialy segmented. e The statienaenshironsd seEhenisrazs sugportedent i on

ful 111 Stibil thenfhcadilf of Wid Bin®b9 W S7 D kit 3 AHGRed bhrbia ot ODer

hangers.

The shroud hanger segments are connected to the outer casing with an outer hook

- structure that allows these components to expand and contract at different rates without
warping. Similarly, the shroud hanger segments and the stationary shroud segments are
interconnected with an inner hook structure that allows these components to expand and
contract at different rates without warping. These floating interconnections, rather than
rigid welded or bolted interconnections, are required because of the radial temperature
differentials experienced as the gas turbine engine is operated.

While this hook structure is operable and widely used, there are sometimes problems
experienced because its required dimensions are not achieved in manufacturing or are lost
during service. Similar dimensional-variation problems are experienced with other
components of the gas turbine engine as well.

There is accordingly a need for an improved approach to maintaining the dimensions of
the shroud hanger segments and other structure in the engine. The present invention
fulfills this need, and further provides related advantages. -
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BRI EF SUMVARY OF THE | NVENTI ON The present invention provides a nethod for
preparing a built-up gas turbine conponent in which a kEOdohar0én is
brought within a specified dinensional tolerance. This approach produces a
fini shed part whose built-up dinension is established to within close

tol erances, without the need for final nmachining. The approach uses a
non- i ne;Qf=si i is no chipping of the material, as my
occur mﬁéﬁkﬁwg’?wmﬂﬁ@ The process does not introduce any
distortion in the finished built-up conponent. The approach may be applied
t 0 bot h The pkesent hinestianptovidbad tetiad dorcgremying adnilt-tpegs twibile congohatty of types

of conp S, | es.include .shr.qud hangers,.. shrouds, ,and nbust or
conpone%?gx,ﬁu% ?Eeég%%l%aﬁg}g%g@e‘w &Spﬁgg?é Aprpesionpl toleranse. T8 "t o a
first aspgoschgirodutes a finishetlipan whobehmeltiup dpnengiod édestablisted asalwithih ghosepari ng a
built-u i Q e Qnpy.i Si the steps of. providi a gas
t ur bi neQOI%%@%%’MOQ}?Q\%n%gor%nﬁggﬁgw?mglﬁea @rofﬁﬁ%ﬁeﬁoaen%?ﬁ%'%%h%gnent base
met al haechmgua Theenp oo ehippingsd thetmateriglpapmay beann wherepthéryriah gpraysoare | dup t ape
havi ng | )i i.l dup conpoesi tion different fromthe conponent
pase. et CoFlsRbidGes Ml iuffief BT ARkish b Y B chmFeEl T o
const i t Ubanppresdhngaabd appdied tebothmickebbase andicshelidaske atbtyal dniddo acwidst i t uent
havi ng 0 ticn i i tallic.constituent and second
ot o 11 SRR G R O Pyl BRSO Motk Syond HESRH. iGRe, 38
conposi torbystarcdmponentsywith stirbudthdnigerd beinp bfdosigntereget her the first netallic
constituent and the second netallic constituent; applying the buil dup tape
to the f : . | > id ] onponent
sur f ace Fonangth o S5 of B INALEnR S L IRLR el oR bl £ 00T nt - and
| ess t hhmilttupe gese twbide nesimpionent poinmrjsingo theh stepst b€ piovslingrat gisl twbioenst i t uent
melts | | £ C tidu t he tallic
Blpd At CR édnn%g)heﬂesh%éé $5rdGRAR dftab%ﬁpgﬁ%ﬂ W GF AR

constit co nent surface as a epos e built-up
gas t ur bdmporeninbasnenttal Jdmepagiions suiplyieg eobglkdng epenbavinge aeiet hagtalic newl y nmade
article el e whi ' ' s bai ng.r.eturned for
repair gﬁgilug;ko%%ﬁ I}%I#err%ﬁ?ﬁméhe Q &EEOHthga% ﬁéﬂ?ﬁ%‘t’%@%’f ﬁk{}g%ld&%ccor di ng
to a setwadichsiinga first metalliopeoasténent ihavieg tifost, mdltieg points apecnil dedalhc met hod f or
prepari it i : 31 o] o] [:S1.00 ps of:
provi di g%sgmg%{sﬂév}#%%g%ng#%g @%’e@%n%gg%%@ 1% Bn%{ss{el&lr?@t %‘?C{]g@}é(gd havi ng a
f or war dmistalic eanstitwent rtegethan cdougpirinipg athé metvenethllicabliiklup yeompbsitiomook &t r uct ur e

having g, fQ4Na¢ %8&%%&&38&61&’1% first metallic constituent and the second metallic
. constituent; applying the buildup tape to the component surface; and heating the buildup

tape and the component surface to a brazing temperature greater than the first melting
- point and less than the second melting point, so that the first metallic constituent melts

and fuses the first metallic constituent and the second metallic constituent to the

component surface as a buildup deposit on the built-up gas turbine component.

The gas turbine component may be either a newly made article or an article which has

been in service and is being retuned for repair and/or refurbishment.




structure thereon, and a forward radially inner hook structure having a
forward i nner hook land structure thereon; an aft hook biPeeberZ®0fncl udi ng
an aft radially outer hook structure having an aft outer hook | and
structure thereon, and an aft radially inner hook structure having an aft
i nner hook | and structure thereon; and applying a shroud-hanger buil dup
deposit to at |east one of the |and structures, the shroud-hanger buil dup
deposit being a buildup naterial different in conposition fromthe base
material. According to a third aspect of the present invention, there is
provi dedAeowling to-a feegad aspeg of the Pﬁ&?féu@’qﬁaﬁgéﬁere tishpropidied @-mgherhdort ur bi ne

shroud qﬁ.&gﬁﬁ )r;rggemﬂ,f, Y, tefds and
havi ng a forug/argu%luﬂguk str uc?fskgdlﬁ%%‘g?%ﬁl n%%?{ﬁt%ﬁrogﬁlﬁﬁﬁlﬁﬁ %t er hook

st r uct urterbig\shipdahangermpde @ﬁﬂé}asmmr@nlabmﬂ bmng:a@warﬁéxo@bﬁtm@m a forward
radi al | yndf ahﬁ%fatraaiﬁﬁ%atemwgwm&rer% 4 grche@%r h@&@laﬁgruct ure

thereon; an a hook structure i1ncluding an dft y outer

structu rsguﬁwlﬂmge%alair 3 fopyard radidlylinnes hepk %ﬂlﬁmhﬂwmgtﬂfemmmohn af t
radi al | Yo d\eEuRAAK ST, T GR WOk RRhRO iR MdRh tan' AANGlial if&heﬂ 10 s strddfrd 01 UY €

t hereon; ' and a shroud-hanger buil dup depo it on at least one t he hook
land stheviag ap @ outesdoglk land stracimme dhgscate o i afb adigflyainnerdioek strpswre al | oy

bui | dup wxghehhak dhd:f G, J fbﬁﬁ uper al | oy
base nmat erlgl The r}g@gg{tmdaéa??oac @1I%ts>ﬁ p@gf%ﬁjgﬁ%il%’rrg{éfwg Oﬁggj ust the

di mensi GKROsHfo gt ?Hﬁd’&& of fiegland strisiuresg the sherdehensds byildun depesitibeing acl udi ng a
for war d biadlpahte A UlRE ek Blonlob 6 aWsOaicRaf Of wr d outer hook | and

structure thereon, and a forward radially inner hook structure having a
forward i nner hook |and structure t hereon; and an aft_ hook structure
i ncl udi MfcoTdmegpra fhirdi 3pesy of (he Propess KInten: fthere 1h arpvided #nbwl-up E#s er hook

| and st fuBink Eﬁoﬁ&W&e@ﬂﬂt—uﬁ%’m%m@@ﬂbﬁ& hahgerigs %ﬁ%ﬂ)fma&mﬁs@ havi ng an

aft inner a? structure thereon he step ot appl ylaﬁ:gr |nc ude
the st epuRsralley bpsemajenal andgving driorupd hoek sruciusineluding aderv

st ruct Ul@gr hdsk stn.rcture having a forward outer I ot raP&ictaR0Bered ) Ginfl aasfof\#!ii'@' ne
conponent .nay be nmade of a_nickel - base superal|l ‘i/ base netal, and the

bui | dup f%daaé'é( ipgesihogk sty hAne aforyask innenheck land gyuchie thegonl a1 eft bui | dup
CoNMposi hb&Nstrubfige mglﬁﬁmgldﬁ B PRI AR TR BHEK mn@@hm%emodfﬂ Rt AL landpase

material, and the bui] up tape “typically has a nickel-base or a
cobal t - &I Seseoni e aff radiplly ings ool plaucHire kaving aw aft paner Hogk lahe may have

the fir sudi®t Merdoh; GRS Shrbi®RAn @umm szo'it 2t GORBoAd HERE h6RAFI Lion, in
wei ght percent, of from about to agofﬁ) E)er cent
structures, the shroud buildup deposﬁ being a nickel base alloy buildup material different

in composition from the nickel-base superalloy base material.

The present approach is preferably practiced to adjust the dimensions of a shroud hanger
having a forward hook structure including a forward radially outer hook structure having
a forward outer hook land structure thereon, and a forward radially inner hook structure
having a forward inner hook land structure thereon; and an aft hook structure including
an aft radially outer hook structure having an aft outer hook land structure thereon, and
an aft radially inner hook structure having an aft inner hook land structure thercon. The
step of applying may include the step of applying the buildup tape to at least one of the
land structures.
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chromum from about 5 to about 12 percent silicon, balance njckel and

m nor amounts of other elenents and inpurities, and thelx@eeher 2086al 1 c
constituent nay have a second- constituent conposition, in weight percent,
of about 99 percent by weight nickel, balance mnor anobunts of other

el ements and inpurities. Preferably, the first netallic constituent has a
first-constituent conposition, in weight percent, of from about 18 to about
20 per ddntgaztwrigné compoabutunaytherbadeo fabockel-bdse Suprerllog basesnéthalc aml theal ance

ni ckel ) . r o i 1 .. Th ui | dup
deposi t%%?/dpbtgﬁ% lan§ r%‘é‘?ﬁ%% Cﬂ?h]?agiﬁe%gs}f&%%@Hﬁctbqgé{{gfcg#ligflg}o 'i%lga
t hi ckneges dirbing somapeunt nGryOglmade hf & cohidbbaseOn@odal, achthe (R8depotap®0 i sn),

and nos : ' about 0.002 inch to about
0. 003 |$1%ﬁ&?%§5$% %l_%ﬁrﬁe. r%%s, 'io(?cogé%gﬁ%ﬁg]} a built-up gas turbine shroud

hanger may be nmade of a nickel -base superalloy base material and has a
hook st Ayergifoamathe giskelrhapeliildbp (ape npydare fhg firg enctallictpngitdert Amgeg abui | dup
deposi t _ : . : ) S bui | dup
deposi t ﬁergaE;a_%Sg h%nﬁfi%o@lﬁggﬁ’l félﬂ‘g?lg@géééﬁpﬁ’fﬁ‘{?ﬂﬁ’%gﬂ%}gr&f‘a@ g‘%{? ?nér ent in
conposi chigaigmoiiemn geou P dk eoub blpereanpeiliedn, gglaxms@knlmémiw,ammmi@ typically
an allo LS Nell , ] : Sk € fq&g;”_s as
di scusséglegg{)a\?{eeh%aag&{tl)ﬁbﬁg%%_ an\%rtl['l Q%Cﬁﬁas e (I)C(Sjll)dnr%fr}lt?&t . a_pelai ca |dgn of the
shroud KEeAstitAgp! cpEposifien, iin weght pesesnt oif Rleawt QQPQL‘GWBWIW@QUICE@, balage shing a
braze mphadr ditRifits O?Bﬂlepél%hggaﬂ PAEE PRELAbLy L AD frst Hle{agﬁz Bhgfgenthose

ed. T al “tape nay be a

dimension is_to be increased. The braze net mul't1 - conponent
tape, sheha fist-canstifent Gappestion, imweighh aeican, af Mom ebnwbd8itoi abaut Qui red for

the bui behgnBtELA ibof e 6bEYAIIARERES RicEnABRERE WAL Himfogas L ur bi ne
engine, it is cruciaf that the dinensions in the area of the l'and

st ruct ur@euIE oppidier gements pacimmpuyities Thelbuildw deposit may bewf any réyired/ - 0. 001

i nch (28i@bss, b if f8retibNBRR ARRIRSS oPHbR a%smqf.gélvkaﬁgﬁmgagh&rmﬁcht he shroud

hanger typically does not fit together proper e case and/or the
shr oud. el 1089im); ard mapicprefacahlyrad asthickuass f figar aboaind0@hingl tb kouger s t hat
have segpos c}{i(ﬁ?toelfsgt‘ﬁ@. have dinmensions of the land structures that are
out si de o? the tolerances in the areas of the land 3 13 Cctober 2006
structures, .and conseg‘ﬁ%ntly do_not function progerlé%.) | f the dinmensions of
the | andhuss for Gampiss 2 Spiteyneasdibaie Srpndhamgermanbemaggpof anigkel-yase excess
mat erLahupde o basnalterid f}hnddiﬁ@%-hobl& sﬁ'ﬁtﬁm@idﬁﬁiﬁm%aﬁﬁveﬂﬂgﬂém@ééuq ures of
new shrqu ngers .pr shro ers_that haye returne om service are
nder Ao RS St JEp on Hare! ol s Pk pbiripfe. The $udid

buildup deposit may be made of a nickel-base alloy buildup material different in

composition from the nickel-base superalloy base material, and is typically an alloy
comprising nickel, chromium, and silicon. Other features as discussed above may be used
with this embodiment.

The application of the shroud buildup deposit is most conveniently accomplished by.
furnishing a braze metal tape, and brazing the braze metal tape to the areas whose
‘dimension 1s to be increased. The braze metal tape may be a multi-component tape, such
as a two-component tape, having a net composition required for the buildup material.

When shroud hangers are assembled into a gas turbine engine, it is crucial that the
dimensions in the area of the land structures be precise, typically to tolerances of no more
than +/-0.001 inch (25 pm). If the dimensions are outside of these tolerances, the shroud
hanger typically does not fit together properly with the case and/or the shroud. New, as-
cast and machined shroud hangers and shroud hangers that have seen service often have
dimensions of the land structures that are outside of the tolerances in the areas of the land
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the past it has been common practice to scrap the shroud hanger. Herei
disclosed is a technique for repairing this problem and 39&1}0@@33096 the

di mensions in the land structures of such shroud hangers, so that the

di mensions are within tolerance and the article may be wused in service.

O her features and advantages of the present invention will be apparent
fromthe following nore detailed description of the preferred enbodi nent,
t aken i retmemiagnand oonsequientlty h @t demstipapyopedy.difahe mgmensidus oif the landt r at e, by
way of exappts ’ofméefleWs'h%Hmaﬁ rpére Msrgﬁ%e A deBmatlhS i Aniddae

i nvention i1s_not, however erre odi rrent BRI EF
DESCRI PTAveaY: Hythertlimeniipng ofdhe lape ﬁ?’@cﬂir% el %ﬁvbamdahlang@étor shrand panggrsof  an

axi sy mehétiave fsurhed o Serv RS Qre Wdet the PinSh rsetug/ thé dﬂl%@lﬂlﬁﬁhél@ﬁﬁees&ﬂd t ]yr bi ne
rotor; ur ers ective view s r er o

i gur e TP e bafh SLROERiac Gl tioiths iou Hine T BliFHLS éhe oud
hanger déclﬁtcp}arf@“ reépaiffigythisepreblers aadaimramhga;‘tmodmemsadnsundwlmid fngres 3, t aken
in regiqp f AGB practicing
t he |nventﬁ§nﬂ&éhg’?ﬁ%r§ goalg%gaéﬁlég\lb}la %hal v%%ag?@@ﬁﬁﬂ% Flgup(}; §r oud
~hanger §§§hﬁﬁ$ﬂm@nd Figure 7 is a graph of the thickness of t he shroud
bui | dup deposit as a function of position on the aft inner hook |and of

the bul | oD fbi@ihd aERIsg8e G phscll Béchiof wilEB4! a?ﬁ@eﬂzﬁgﬂ BE! ON OF THE
| NVENTI ON. The present_invention is preferab % utilized in relation to a

shr oud sff’ltl(m?p& meore defgiledndascriptioarad thy piefared caibedimenh dplgarin canEAGSHd
st r uct urgif M aeébngjlaﬁﬁﬁgﬁfavmg% ﬁvﬁrcﬁllm%nﬁt@%may of eﬂlw thdpdRpi@rdr, except

for inprovenents scussed herein, descri bed, for _exanple, in US
Pat ent s the Eygniyy The ssope of ghe awant@nzrsgmzlzowmsl@méﬁdsa tiupelede 4 13
Cbtoberfgﬂgﬁmﬁmﬂcorporated by reference. Figure 1 depicts the rel evant
portion of a shroud structure 20 which is axisymmetric about an engine

centerli hroud structure surrounds a turbine 24,
|IIustr§§Q§%§H%¥ﬁﬁng§§ é@HE “qﬁgéssure turbi ne stage. Conbustion gas
26 flows froma conbustor 27, shown schematically at the left in Figure 1
and t hr qigiie 1 h@atpbil‘tlbi Retictal szh'aaftawa&'isgmn?e&d £8tuBRS casd, bhidupahfdador 28
that ro teséﬁﬁgﬂt %he englne centerline axis 22 and turbine bl ades 30
extendih’@n 1 BrA{UTBIRETHEN t ur bi ne rotor 28 into the flow of the
conbusti on gas 26.

Figure 2 is a perspective view of the buildup shroud hanger of Figure 1;

Figure 3 is an enlarged isolated view of the buildup shroud hanger of Figure 1
Figure 4 is a detail sectional view of Figure 3, taken in region 4;

Figure 5 is a block flow diagram of an approach for praclticing the invention;
Figure 6 is an elevational view of the buildup shroud hanger ségment; and

Figure 7 is a graph of the thickness of the shroud buildup deposit as a function of position
on the aft inner hook land of'the built-up shroud hanger segment of Figure 6.

DETAILED DESCRIPTION OF THE INVENTION

The present invention is preferably utilized in relation to a shroud structure, and most
pfeferably the shroud hanger. A shroud structure for an aircraft gas turbine engine is
known in the art, except for improvements discussed herein, and is described, for
example, in US Patents 5,553,999; 5,593,276; and 6,233,822, whose disclosures are




An outer stator casing 32 is generally axi symmetric about the engine
centerline axis 22. The shroud structure 20 includes a é%p@tﬂ?bersﬁwéort 34
affi'’xed to the outer stator casing 32. The shroud support 34 includes a
radially inward forward support hook 36 and a radially inward aft support
hook 38. A built-up shroud hanger 40 is engaged to the shroud support 34.

The buil tiﬁébgp DNEPYE reflleRRE Tiéﬂe !lﬁFgBQ‘ﬁ‘fb ﬂei%lex'@ﬁnoﬁ?dna&ﬂéfﬁﬁ{o ﬁé’nﬁyﬁ%@e{]p

structure 17 Figure 1, ‘and in rsolation in ures
shroud havudyis agispmmsiticebovbanenginascepferiing atin?dr enti al  segnents, 14
segnents in a typical case. The built-up shroud hanger 40 includes a

forward Hoekheid sahetor shéoladd Narbiné 24 RLSkrdi@sintthlsYoa8d 54 hip Presstreuct ure 44
wth a f0ﬁwar9 ouber hook Ia%l%tr ture 4 theE_FoH, and a f.orward

radi al | y "FRIRESgEok OMbHSHan gas 26 £lows frgm 2 cp B2 T rshevn sehsratistlly &t r uct ur e
50 t her edhe leffveFigarerha thastighl the tusbibe 24h Thk turbine 2dtindleded4 taiaaefrt he
forward sypRQr (o) of the shroud su rt 34...Th ui Lt-u shroud
hanger 4g§1&§$trht§?e%i Aril)((:) ?‘ﬁ éesen%nea?etn&fﬁ@%? a’?? &écﬂﬁf@r%ﬁe ﬁha@f’%éb §ﬁ{%5?hflgr adial ly
out er hoaskallytfrane the tortde xetart28zntocthe flowtafithdromhbustiosigast26uct ure 56 t her eon,
and an aft radially inner hook structure 58 having an aft inner hook |and

. . n : h
St oo ARl 861 Akind I i erarlftgﬂgayypriaagﬁeﬁtsag,pum%gn@l&ﬁ Ul A #roages the

aft suppgrt hook 38 of e shrou roud hanger
40 or ot %é? SIEBHGEWWZQ‘%W@Sﬁsg@qgﬁép%ﬁﬁwﬂiﬁﬂ& theamtsy stptorfagiRg| - base
super al | 83. The shr668 shipodEsEineludeya ralidliycieRard yRardl Jupport Bod3@hAPY that has
nore ni ckel lthan agﬁotherhel‘e nt, and a cobalt-base alloy is an all oy
that has™HH € TEFBAFLSUPRAR %Mt her el enent. A nickel -base superalloy is a
ni ckel -base alloy that has a conposition such that it is strengthened by
t he precAdivilasp shroudl hgregomd0 v énpagal todhe shratd supppitadde ThSdiilt-ax slplids of

oper abl ey - : . et al _i.nclk u ReneR 80,
havi ng ahf{r%{g%(ﬁiawgggﬁn%g%}t??%%ﬁ%vt\g? éﬁﬁgﬁ%%élgg%ﬁ g’{gqgebguatndﬁ.lsﬁgagigrrlé%nt

chr om urdigatss 4.9 Bhepbuilian: shrowd hanges Hducomprisep er sseias ofwirgaifarential about 4. 0

per cent sdgiRe! e se@BGHtS iPa QyREACRN. The! Bl s awthaége@m'%agaé- 41tani um
about O. rcent ~carb apbout 0. 015 percent bhoron, about ._093 per cent
zi r coni uﬁl‘w%gll}i’ﬁ’ eg“NF‘E’R"eﬁSQ’ﬁng@ fosweyd wdially xowtes hopk sgpctarefrb vt a Rener 77,
hgvi nglgfoma{fﬂloaier hmmaﬁdb I &timmtr)é n6 ﬂ%t%h} anded ﬁﬁﬂérd?édéag@qhﬁer hé%k ﬁm@i}&%m um
about reent cobalt u . 2 percent enu out . 4. per cent
al uni nun%é)‘gﬁ%ﬁ?org lgg?rgﬁgﬂﬁqxﬁsﬁﬁ?%ﬂ%gﬁgg?n-o_ © aé‘?% s ook oyt
0.016 petuckrs 4dangages thedbfomyard sOgpopidrook 36 of itteshraud suppoad 340 Ghe buidkgd and
m nor el Bt ReftERh | Noa 9&5@' 41 |0Vl per cent
of about 7.5%g$é§ent go%ﬁﬁaﬁ)out h tﬂﬁwg%g%&aﬁgﬂrgdlm&%&r

hook structure 54 with an aft outer hook land structure 56 thereon, and an aft radially

inner hook structure 58 having an aft inner hook land structure 60 thereon. The aft
radially outer hook structure 54 engages the aft support hook 38 of the shroud support 34.

The built-up shroud hanger 40 or other component is made of a base metal, preferably a
nickel-base superalioy or a cobalt-base alloy. A nickel-base alloy is an alloy that has
more nickel than any other element, and a cobalt-base alloy is an alloy that has more
cobalt than any other element. A nickel-base superalloy is a nickel-base allby thathasa
composition such that it is strengthened by the precipitation of gamma prime or a related
phase. Some examples of operable nickel-base alloys that may be the base metal include
Rene" 80, having a nominal composition in weight percent of about 14.0 percent
chromium, about 9.5 percent cobalt, about 4.0 percent molybdenum, about 4.0 percent
tungsten, about 3.0 percent aluminum, about 5.0 percent titanium, about 0.17 percent
carbon, about 0.015 percent boron, about 0.03 percent zirconium, balancé nickel and
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7.0 percent chrom um about 1.5 percent nol ybdenum about 5 percent
tungsten, about 3 percent rhenium about 6.5 percent taktartab§r 2486ut 6. 2
percent al um num about 0.15 percent hafnium about 0.05 percent carbon,
about 0.004 percent boron, about 0.01 percent yttrium balance nickel and
m nor el enents; ReneR 142, having a nom nal conposition in weight percent

f ab 12. 0 b 6. h
Ber 2eﬁ'ltjt HBRYTS égelﬁ?fﬁf rl%e%ﬁ? %V"g%ggléﬂ'tmﬁﬁﬁ%r?gg‘ E’n %b{y(ﬁ)'ﬁ tzpegceﬁ:gpgg qujfr heni um
about 6. 34 6pbrawinm, tabumtallﬁ.ﬂmera@mmbzﬂt Bboyptes. Qq:etceml molybdenunglabotit 435 per cent
haf ol um perPBftdludind, 606 31¥ p P Afinn B Htboublo. B%Eel&% G8ibhn "RoRPo 078] ance

ni ckel aﬁ m nor e nposition in
wei ght pBereaiborsm, ahnwiif.04 persenteirpeniumo balhnce nitks @ndllgmpmlgmmtst um

about 1. R5pR4vaed n@:hﬂﬁl PosATRAYA w%lglat B@Fc@ﬁter ab&n.'lt dtBnt L agdheper cent

nmol ybden about rcent carbon, ™ apout cent of on, bal ance

ni ckel and MT%N8 CI'E?‘@H‘E'FrtaSO“t CIESOE R} &d%mmam@ce@mgst%g@% | oys
t hat mays3 perctitehfidem, sRues. 15®brc@1f1t tantalubr) Gbeites. Zb@beﬂt slubfBnmie, 4ddid 6.18p 1 ncl ude

| X- 40 t t . of t 0.5
o S, o T b Sl W A Dl G 015,
25 per cepdrcatt ryﬂrmnmbalmommcke]pm&mmﬂ ¢iemants;iB.enttR 142, hapiap cendbmiviat kel |

bout 7. |l oy Ma
V05, hachRsEellin WP At DPUBACE € ROIGLE o5, IAIEE 8 pelcBlE Moty ' 0Y 101
car bon, @b@@ui 5meucepbm@bfhdenmngbmé§& Pﬁmmwn;ﬁaoubhﬁ peickatgbeniumbout 22. 5
percent glPHBY rceﬂ%tal%nﬁap&ft %qrst erdedPal Fla@mgll sg&&ﬁthaﬁﬁﬁﬂn about

0.5 perc Fconiu about 10 rcent nic ercent fungsten,
about 3. %0]5%9 @Pﬁmftﬂa nﬁ% gbout B&ﬂ%ﬁ%%b@@m badw mCK@ranémpéﬁle@en@ 605,

havi ng aandoRénedl4 1 GAVIAG iatriodtinal bowplogiion 1ﬁ3ﬁ&§§ttpeﬁfenﬁbpbﬁou531 E&ﬁf\t cobal t,
about 20 ygg{&c%w qgrom.u about g(iaacent kel out i rcent
tungst e, Bal b 1 ReEsent PR, 2 i;lf PWC PW3-L Be ﬁal

conposi ttitemiuing abmitdh mememtnmibeumbaiMut ammmmarmb abdut 08 qQuekced® per cent
chrom u bout 0.07
per cent anr?%&%w%ﬁcl%?@ﬁ@%oﬁlﬁﬁ%tselS:o%géjn%xagnﬁe%gg gﬁegfogé %%Pgﬁ%ﬁ‘% a‘Tlg?’éioper abl e
al | oys, thatdnghbe ithmqs@ ingiteriab ofg structurel that isdd beAuvdhnp intlel alkoysXrdfort ed from
the bui lHavibg Shdmhidi &ﬁﬂ}ﬁlﬁ{uoﬂ% v&@i‘@t %@fc@ﬂﬁotﬁagooﬂf"ﬁ 53tvercfeﬂlr c‘!@&ﬂl ?ﬂélﬁuld hook 64

whi ch en es the for d radi al i nper ture the built-up
shroud ri% Bf MARLANGS A thp@rcgn,ﬁp @P:F’?BB‘IE %@WF&W@H&&@@@Oﬁﬁé’e&iﬁm radial |y

6 13 COctifperbafN(0.5 pértent nivkek aBdlit 7e3 péreedBuidstdn) Balatide dobR afll sier hanger

40. The € e%%e'n | gﬂoynlgla? LISE)B %aSh ving a nommal composition in weight percent of about 0.6

percent carbon, about 0.1 percent manganese, about 0.4 percent silicon, about 22.5

percent chromium, about 1.5 percent iron, about 0.01 percent boron, about 0.5 percent
zirconium, about 10 percent nickel, about 7 percent tuﬁgsten, about 3.5 percent tantalum,
balance cobalt and minor clements; L-605, having a nominal composition in weight
percent of about 52 percent cobalt, about 20 percent chromium, about 10 percent nickel,
about 15 percent tungsten, balance minor elements; and alloy HS 188, having a nominal
composition in weight percent of about 40 percent cobalt, about 22 percent chromium,
about 22 percent nickel, about 14.5 percent fungsten, about 0.07 percent lanthanum,
balance minor elements. These are examples of operable alloys, and the invention is not
so limited. ‘

A shroud 62 is supported from the built-up shroud hanger 40. The shroud 62 has a
forward shroud hook 64 which engages the forward radially inner hook structure 48 of
the built-up shroud hanger 40, and an aft shroud hook 66 which engages the aft radially
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62 defines a cl.earance C between the shroud 62 and the tip of the turbine
bl ade 30. The shroud 62 conprises a series of circunfergﬁpﬂﬁbmégBﬁents 42
seghents in a typical case. Conpressor bleed air, indicated generally by
arrows 68, flows around and through the shroud structure 20 to cool it. As
seen in Figure 4, there is a shroud buil dup deposit 70 on at Ieast one of

t he | and; &l 5 h gth
sh(raougnbl?nfﬁ'lt udg) Hﬁ&g{eﬁ%ﬁﬁemﬁﬁ gferaug%an%&#)h%gwsw&ﬁg%ﬁ(ﬁ |nner hgok

| and st r 62 defines aglearpnge Cibetwaen thﬁesm@@oﬁmdwp eftherpirbine blmde BBeThtir oud

bui | dup gep@péic Wa?&e@'&fﬁﬂ%mﬁfareﬁﬁﬁséﬁﬁ%téhﬁ%n%ﬁna%x@ﬂcﬁehe shroud

bui | dup deposit 70 is deposited on a base mat ér1 al~ hook sufface 72 of the

aft radjally inn hook cture 5 an up surface 74 _of the shroud
bui | dup Eeﬁ%or caled Gohialy bY ARwE b § aREnd and by . The
shr oud bshrbuﬂmnﬁapesd)toa&lﬁueferably has a thickness t of from about 0.001
i nch to about 0.004 inch (25 to 100 , and nost preferably has the

he.shr oha el IP%%@&%@S@“? 85§ ik %PW%%D A4t 70 o e Pnt PRI oF oni i 1
Cﬁrrpoz i t $tongturésr 46 50,, biad 60.nknt the pmtulrtdmarﬂp&er ﬂwshrmldﬂnniyhlqmﬂepom 70us 1 t-up
tormper at iyt n R by SRESKAA i ari g 3 pﬁr‘*&%tbé%‘?af‘ 52 i ng

t enper at faﬁaelp lerhat the ﬁhre%bhﬁcfmdeapsm%q mpnBe %mfdh@}a@ piregteteabffies s | ess

L han t hetheglﬁeudraﬁlﬁmpaiepaﬁi 40 Eﬂeﬁ&ﬂ@@ﬁﬁﬁ%ﬁ&«m&t@nﬁl%o]@%ﬁ?&é r7eQfarRsE Where the
ase

I S ni ckel se superallo material_is a
kel - padielinnsy hok stsBire S vk oTasa T4 of esyrens NEKED UERAD rater i al
clolrrprl ?%ms akmleglftaimmmmukrlapa:sﬁuct&iel6ocqhe slﬁmﬁﬂ)Bﬁﬂdupelépmitem prefetebly base f
al | oy rt ui mat er i l.on, i ght percent, o
Sbout 77 alEekidss (etegtR bk ool Scado GRAR B0k i as DIl spf §oSEC Lot
si | i con,prefetahlyrtias the thicknass sofdfonnabont 0.802imekn tesabantD.0080inch (50ds 7Hpegent .

Figure 5 depicts a preferred approach for practicing the buildup procedure.

A gas t shfou d%ﬂggﬁﬁ%osn%% ﬁh@@é}%f&ﬂﬁld% Y %ﬂﬁﬁ&%m@&b&ﬁ%asﬂu%“' | dup, is

provi de nuner al er o er conponent newy -

manuf act&ﬁ%@%aﬁﬁ&?ier@h@abﬁﬂméw bogly éhetburl&upﬁbm@éhanméﬂcahﬁ A¥Nt may
i nst ead d@ﬁeri’al ﬁﬁ’s’@ﬁﬁ&@-‘&iatéﬂlﬂiheltﬁlgtiﬁh iRl AHdBEbuildup MG TaY haseh By Wor k and

repair, ave no 05|t 70 t ereon or a S
~ bui | dup rﬁ%ﬁ%é]a‘%/ 1 gg:ﬁra &Ill;‘g butldup-pipterighme G@’Pﬁ?@@r&eé ‘%Wf E"kness
di mensi dessihaf the basdmateriat mahing tempdrimreafn thaprefdried dasnehefeché bader uct ure 58
in the S | ow tha ermt by t he,tol erances
of the s a?%%) 3? & Ih%etl %%?:er g@sléal%?"ngwstwb@%&ai rfﬁtl rlrgﬁsnll%kﬁ gse gihjfé ﬁ‘ook
st r uct umpeeferr¢bnickelchade blidy ﬂlyﬁh@bpbtnptmﬁalals:oampllsq:sadckel,?chmnnum and
silicon.. A most preferred nickel-base alloy for the buildup material has a composition,
in weight percent, of about 77 percent nickel, about 15 percent chromium, and about 8
percent silicon, with minor amounts of other elements and impurities present.

Figure 5 depicts a preferred approach for practicing the buildup procedure. A gas turbine
component, preferably the shroud hanger prior to buildup, is provided, numeral 80. The
shroud hanger or other componént may be newly manufactured without any buildup
deposit 70 thereon, The component may instead be a component that is being returned
from service for rework and repair, and may have no buildup deposit 70 thereon or a
preexisting buildup deposit thereon. In the case of the shroud hanger, a thickness
dimension D of the hook structure, the aft radially inner hook structure 58 in the example,
is too small and is below that permitted by the tolerances of the structure. To increase
the thickness dimension D of the hook structure, the shroud buildup deposit 70 is applied,
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13 October 2006 nuneral 82, to the rel evant under-dinension |and
structure, the aft inner hook land structure 60 (i.e., iectabge0fdtal hook
surface 72) in the exanple of Figure 4. The shroud buildup deposit 70 is
formed of the buildup material and has the thickness as discussed above.
The shroud buildup material 70 may be applied nunmeral 82, by any operable

hni din Ei 5. Th
br of e redaish 325 1 e IGRR - 85 nd! Mpdcier . 1 Fiot ook 805, > o™
bui | dup rstueiieh0 (n@rip@baaermml hopk elirfaca F2)indlse exatphze-Hiptralf. le:shroudﬁrrer al )
84, d t
;o0 TS ey B I A M g o

d structure e use of the
braze- me@Pv& ape is preferred because it allows the desired conmposition and
t hi ckness of the buildup material to be precisely applied to the area where

it is neqmedmou@bmmtmae@asmm pppémﬁﬁma;@ﬁazs bW&ﬁfr érable fechduglesi r ed.
The braz Si ng - CONS ent .tape, in

u
whi-ch po%ﬂgﬁe% rf?&r Bﬁ?aé H&F‘ﬁﬂ‘ﬂl IFI‘?SPIX@Q%}W? PR n@ |aPB’L1ﬁ§‘t1Hﬁter| al
ar e hel dapprgadhharcludies Huaishig anbraze hictd esf, th“éh&umpz@awﬁhlabomptﬁ@tuﬁmy i nst'ead

d | I h
wo- consProTalty & EhRelni (B, R0 8T il e MR GafP e oo
t han t helasdiseuctae, supk asiba aftiinnes hook laﬂ'dlﬂructm@cﬁo aﬂadhbwngnﬁxgum4 i Bhetugpi cal | y
achi evedoP?lhe Bﬂaﬁe e %ﬂénlsgﬁrefé%mEﬁwE l?ﬁﬁll&l?sp (i’esfr@c? < b&élﬂ?% RR4N. SO,

f or exanﬁp e fi rst stituent ave a nment cont ent
(the tot c1995$ t the,ppikdupimajerial|tp Bypwglseléqanmtg)thq ﬁf&ﬁ “thﬁ@ 1@@@@9@ ,

const i t ugithoutdepddiidn dMethes arsds WIS Itiid Metfesih®s a | ower nelting point than
t he second constituent. Thus, the second constituent nmay be nearly pure

kel d, the fi tit o} | ) th.el t dded t
i ckel "t SBeibisrEaicta Fipe” §Bil ist SR 4 Ange-coButats dope A BRIRARARIRT | 1
pr ef er r eparticlesofdhie finahcarkpdsitimmsd tlharlmﬂdup mptenalaaréhﬂd&xgﬂhén witteart orpsirde e tape
28%22??@8@?‘%“3 Lo Bhe iy KRIGITRe o Fhcd PRI R, s RGREY °
pr ef er abbpze metal fama&n ﬂl‘stvmccap@mcnu@)?, tp@rofémconsiitu@m kawa lowermeltiogit 5 to
about 12, &ﬂﬂﬁéntlﬁé%ﬂﬁf%ééc&ﬁsﬁﬂleﬁéo?hot wep el éﬁﬁéau%uﬁ{&@mﬁys' i con,

ritres nd

bal ance nic nor upts o
about 20t % ﬁgﬁgf eaf%éh?n@ekpamtue% fon examples theelist about 99
per cent &tmsumattgﬂiay Hawckdﬁrgerbﬂbﬁaréﬁleﬁt ARenf (TR A viph? &@ént%k‘ Slliﬁfiﬁg? and.

|rrpur|t| nstltue farst It| bout 2075F
(11350) § ?‘ng‘%{?ﬁlssco rls%’r}gﬁt&gﬁgﬁ%tcf’? ngsg g?' el ti ng
poi nt, giwontt th %Fse(:dm:BG@)stlhmnt h&hwsy dinpseeond constituent may be nearly pure

nickel, and the first constituent may be an alloy with elements added to nickel to depress

the melting point (i.e., solidus temperature).

In a preferred case of a nickel-base braze tape, a two-constituent braze tape comprises
about 80 percent by volume of a first constituent having a composition, in weight percent,
of from about 10 to about 30 (most preferably from about 18 to about 20) percent
chromium, from about 5 to about 12 (most preferably from about 9.75 to about 10.5)
percent silicon, balance nickel and minor amounts of other elements and impurities, and
about 20 percent by volume of a second constituent having at least about 99 percent by
weight nickel, balance minor amounts of other elements and impurities. The first
constituent has a first melting point, about 2075°F (1135°C) in the example, and the
second constituent has a second melting point, about 2650°F (1450°C) in the example.
The two constituents are furnished as powders held together with an organic binding
agent such as polyethylene oxide (PEO). In a preferred case of a cobalt-base braze tape,
' 8




The two constituents are furnished as powders held together with an organic
bi ndi ng agent such as pol yethyl ene oxide (PEO). In a pr&iE¢iober 288e of a
cobal t-base braze tape, 8 13 October 2006 a one-constituent braze tape
has a conmposition, in. weight percent, of about 8 percent silicon, 19
percent chromum 17 percent nickel, 4 percent tungsten, 0.8 percent boron,

appii oa et SR BIRAS ool E B oonl,  ARCE pREMR 1205 o

D. The brs#dizennid phrcantplaonmmuing Wepstant nitkblad gercemtrtangstent 8.8 perceat boren,i ng
t enper at yLe, 8 ;]ﬁﬁ] taﬁr[?ﬁﬁ M| ow the melting tenperature of
t he base m%%%}ﬁ)g'ﬁ,aﬁ%e ov{/t e {ssecon}%rr?t% tl#wsg poi nt, and above the first

melting point. The organic _binding agent vaporizes during. the heating. At
this braZib§prazsriptaldens s appligd tojthe fand sgreture whase itie peaded fojinseqaetheo t he

base nat QihalsidiODK ThY bRc&mbtal tdp m&ﬁﬁ@%&mnﬁédgk?ﬁethfafea%imsmmgi ?’h
I CKNesSs, er an

aiding the mass i o/ ding . its desited . shape a r at
Lnhi g, GURRCIHE. oTHY BREG T REBR o pIAY 1he FERig CHBERGRS o dhe PaFer 1 o
t wo- consinterialitbelosr the secoad meltingeolxitpatidrid oveetip Gk meltihg pointr Thebmdahig from
about 1900F.to u F._. 0,10.126QC).,. st. pr.ef erabl bout 2125
+/ - 25F (?’f‘g‘b‘g%ﬂ%%? V%%‘%%%g%ﬁ‘%gﬁe bintg A s Fit seperdre BUAR: T o
as a sol constifuest melfs anH bondsdo theduse atckinkwok surfich @2.0Tih¢ secomrbeagistitvent hanger
40. The ' . I : 1S4 L i Jan - that  of
the i i t FaTby SR, nidiy 4D TS HOHOIA 4 WRiPR R and e sk By
t hi cknessunging ¢ier thegueiacerpiithy companents I dhecceseef the prefarrddworronptitsenti nkage in
21_ nd. TgﬁrdZBE@%t tlféfbr!ik%?g ﬂ%&igrdtﬁé%%%f%ﬁ?l@rﬁ&ﬁ 'aB&Jtl{@PO‘Q? bh%@pusmﬁph of
e, S s e AR O D e o
Ihanger 4hroudbiildep 'rlc]ie[bbsi(;: 176 sbledifiesnz soﬁ% tdyer ofekk ﬁ@m‘fd&ﬁhidhiefseb@ﬂxlb baii-al
ocations Qne shr nger 4Q, J.ndi.cati.n ci,rcu r.ent i sur enent
| ocat | ontp B aidt 28 TRARRRREEN or el Milays UERUTAER B TRR2. 101
t he shr oofithbaitialhpazd epaali tape e e cansokidigion;Tand thdingil thicknessofitle trazem a
shroud by ' ﬁlmai ; ; jpnch (50-64 pm in thickness.
This resu eﬁﬂ%?%gﬁkégv‘g@l at t Ogch [ '?%le(g%eﬁg%?gg'at ions as may be seen in
Figure 7, w,th a slight but acceptable varjation between the different
ci r-cuntf eTBpinvEntion has besnarduced da Prastise vsing thovpppreashiofigwier Pithathe _
salrﬂlaodit mepiefdfedt h@q-bmsﬁﬁiegprb_r&etspabe.en Bil%ﬁ@rs'hti@obd l@le?@ﬁc&ial View omhaptSﬁs ?f
i | lustrat.ion,.various nodifications and enhancenents . made wi t hou
epart | g RPERHR RmFR: oL TBHR Drouken dhciton, WAtk SR RORES. ¢ ho
I nvent i operfamedtat two different axial locations on one shroud hanger 40, indicating
circumferential measurement locations 1-5 at which thickness measurements of the final
thickness t of the shroud buildup deposit 70 were made. The objective was to form a
shroud buildup deposit 70 about 0.002-0.0025 inch (50-64 pum) in thickness. This result

was achieved at the different locations as may be seen in Figure 7, with a slight but

acceptable variation between the different circumferential measurement locations 1-5.

Although a particular embodiment of the invention has been described in detail for
purposes of illustration, various modifications and enhancements may be made without
departing from the spirit and scope of the invention. Accordingly, the invention is not
to be limited except as by the appended claims.




to be limted except as by the appended clainms. 9 13 October 2006 CLAI V5:
'1. A method for preparing a built-up gas turbine conponErPctebipfP&i ng t he
steps of: providing a gas turbine conponent having a conponent surface and
made of a conponent base netal having a conponent base netal conposition
supplying a buildup tape having a net nmetallic buildup conposition
different_from the conponent base netal conposition, the buil dup tape
-incIudiﬁ@Lélﬂﬁﬁst nmetallic constituent having a first nelting point, a
second nmetallic constituent having a second nelting point, the first

met al | i ¢1.consAnidfignlt fopmepagatailvap phd tufbioidgipoheit Bdmpidged the stepodbr i Si ng
the net netallic buildup conposition, and a nonnetallic binder binding

toget her the fi netallibe consti .and the seco L)

const i tuent: RRinETEER e o bR riEoneCElFe B Aabd fra g

heat i ng dompopent] tdspmetap bavingia coraperemp basemetalicofrgositibn; a brazi ng tenperature
greater than the first nelting point and | ess than the second nelting

point, so th fi ' %%I']- S dtrses fidae first
netallic cong%lp%lgggta%lggu%tﬁgélzéé’ii:fiog%‘dﬁ&rret.a *‘%@Hfdgggélﬁ? uent togl‘?the conponent
* surf ace the cempenantbgse aesid spmpasitipmdhe hyildun fapgymeludingni ne  conponent. 2. The

nmet hod of claim 1, wherein the step of providing includes the step of

provi di ng a shroud: fighgetallivasonsigtuenthavinarafiloaklisg put,ur e i ncluding a
forward radially outer hook structure having a forward outer hook |and

structure thereon, and ward..cadiall.y inner hook. structure-having a
forward inner hOOI? fegﬂ?id %?Eaﬁ(ﬁ%fﬂ}sgqeﬁtiﬁg ;gaaﬁqc%lf({]mﬁg]&ﬁ psoln?ctuéeuﬁré;?i ncl udi ng
10 13 Cct obemdi{i comstitiht andesdtaid metallicaoonstitodnt $egeticr coreptising thg neh  af t
outer hook | gnd Bt bHfidY G&mpolftfofi®hd and

a nonmetallic binder binding together the first metallic constituent and the
second metallic constituent;

applying the buildup tape to the component surface; and

heating the buildup tape and the component surface to a brazing temperature
greater than the first melting point and less than the second melting point, so that the first
metallic constituent melts and fuses the first metallic constituent and the second metallic
constituent to the component surface as a buildup deposit on the built-up gas turbine
component. ‘

2. The method of claim 1, wherein the step 0ﬂf providing includes the step of
providing a shroud hanger having

a forward hook structure including

a forward rﬁdially outer hook structure having a forward outer hook land structure
thereon, and

a forward radially inner hook structure having a forward inner hook land
structure thereon; '

an aft hook structure including
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an aft radially inner hook structure having an aft inner hook |and

structure thereon; and wherein the step of applying i nclidetobert k06t ep of
apptying the buildup tape to at |east one of the land structures. 3. The
method of claim1 or 2, wherein the step of providing includes the step of
provi di ng the gas turbine conponent nmade of a nickel -base superal |l oy base

netal, and r.ej step. 0 uppl yi.ng. i ncl udes the step of supplying

t he bui | dup ;Ag;ﬁ)ea?{ Eaélzin e og%eﬁ%'%ﬁg% hﬁ?‘ingyann%éj Oftsf hopk ia"giﬁ ©
conposi t thereondandrhe nethod of claim 1, 2 or 3, wherein the step of
supplying includes the steps of: supplying the first netallic constituent

having a fir st GaNsiaiaiySRher ARBR Adiki J : gk . m about
10 to aboqut 30 percent 90&‘&%m um%lfuﬁ:%%lg%%lug age%%%ggpgf%dp%ugg%? silicon,
bal-ance Wietaess ashd ni nor amounts of other elenments and inpurities, and

supplying the second netallic constituent having a second-constituent
conposi tion, ivhettn GBtePRF G5plYing AichalRo e 9 FOpHPRMe BY biRIGHpdbode! . .
bal ance lméﬁr#or ﬁ;ﬁ)eﬂnti of ,other elenents and inpdrities. 5. Tlljﬂle nmet hod of
cl ai m 4, “HHOPEoh HHBETBIIS: suppl yi ng i ncl udes the steps of:  supplying
the first netallic constituent having a first-constituent conposition, in
wei ght p&r cenThe ofetifodarickirut or D3 wheredd thet staofpeoviding indhidegithiteplbput 9. 75

t o about . I -S| i I jnor amounts of ot her
el emont Sane BElEaF kRt RS LR B Nl P basE PR 81 Lt
having a second-constituent conposition, in weight percent, of about 99
percent by weWhereinnthe gtep of sappinias inglndas the sion of suprilyiog e bl dupetaps  and

i”puritilféﬁ'in%%pﬂ@ﬁ-ﬁﬁﬁéﬂ &fm@ﬁﬂi&ﬂﬁldﬁ?c&ﬂgoﬁﬁ&ﬁedi ng clains, wherein the
step of supplying includes the step of supplying the first constituent

havi ng hi ghgr al ] oyi content_than , the second constituenf. 11 ,
13. Oct ober 20 m?{.hoél’ﬂggﬁ’é‘f oL} ig the Hep ?’ﬁ%PBIWEEéB‘?lH%eSéh%ﬁtﬁB% wher ei n
t he stemfof applying includes the step of applying the buildup deposit to
a thickness of fromabout 0.001 inch to about 0.004 inch (25 to 100 m. 8.

E‘ o e Egd Of s i e Alst WIGIR'BEGALAS nitiBh Tirst UORAR e SMSpat e, o
weight percent, of from about 10 to about 30 percent chromium, from about 5 to about
12 percent silicon, balance nickel and minor amounts of other elements and impurities,

and

supplying the second metallic constituent having a second-constituent
composition, in weight percent, of about 99 percent by weight nickel, balance minor
amounts of other elements and impurities.

5. The method of claim 4, wherein the step of supplying includes the steps of:

supplying the first metallic constituent having a first-constituent composition, in
weight percent, of from about 18 to about 20 percent chromium, about 9.75 to about 10.5
percent silicon, balance nickel and minor amounts of other elements and impurities, and

supplying the second metallic constituent having a second-constituent
composition, in weight percent, of about 99 percent by weight nickel, balance minor
amounts of other elements and impurities.

6. The method of any one of the preceding claims, wherein the step of supplying
includes the step of supplying the first constituent having a higher alloying content than

the second constituent. -
' 11




i ncludes the step of providing a new gas turbine conponent. 9. The nethod
of any one of the preceding clains, wherein the step of br@uicber?§06i ncl udes
the step of providing a gas turbine conponent which has previously been in
service. 10. A nethod for preparing a built-up gas turbine shroud hanger
conprising the steps of providing a gas turbine shroud hanger made of a
base materi al and vin a forward hogpk structyre.including a.forward
radially%outeﬂiﬁd% %i?ﬂ%ﬁUF@ ?HS”Q%PBF%HPE‘ﬂﬁ?@?%ﬁﬁgﬁ9PgﬁﬂﬂW§3ructure

t her eon, irchdiestHeatepafdpplpinp did huildop depdanaka dicknedswf Eroheationg0.80f mchar d i nner
hook | an £Ee,t eqiyy an aft hook structure including an aft
radialIyg%ﬁ$%¢H&Q%%“?é?ﬁ%&ﬁﬂgﬂﬁgving an aft outer hook | and structure
thereon, and an aft radially inner hook structure having an aft inner hook
| and strygcturg & : Vi : - I sit to at
| east one of tﬁg aﬁ@qgﬁﬁ,@9&?2?#1?ﬁ%d3¥ﬁ?%ﬁﬁgﬁgﬁggﬁﬁ%%??83§R’égg it being
a bui | duprchides tiegtepioreviding aipgwosspobineicemppnastn t he base material . 11.
The net hod of claim 10, wherein the step of applying includes the steps of
furni shipg a aze tal tape, .and brazing .the braze netal tape. .to the at

| east oné& of ?ﬁ% etind ofan eheipbe precedigeTaimewaerein toe gepofproviiBg ei n 't he
step of mohidys thg stepcofustesidinaen gdsanfbind condgonkat #hick has E&Qﬂﬁslyfbem iishi ng a
braze ne%%k éape having a first netallic constituent having a first nelting
point, a 8 second netal lic constituent havi ng a second nelting point, and
brazing the braze netal tape to the at | east one of the land structures at

a brazin te j . i I EFQ ond

mel ting gz)'i nt. %ﬁ%ﬁpﬁgﬁ%g%ﬁmg?g%m bé@%dé@%ﬁ%é%ﬁém epé}(j)l'gségér:ni shi ng
i ncl udesof he steps of supplying the first netallic constituent having a
first - copelidintedtasqaibRRShiddhanbdt made of a base material and having

a forward hook structure including

a forward radially outer hook structure having a forward outer hook land
structure thereon, and |

a forward radially inner hook structure having a forward inner hook land
structure thereon;

an aft hook structure including

an aft radially outer hook structure having an aft outer hook land structure
thereon, and :
an aft radially inner hook structure having an aft inner hook land structure
thereon; and | ._
applying a shroud-hanger buildup deposit to at least one of the land structures, the
shroud-hanger buildup deposit being a buildup material different in composition from the
base material.

11.  The method of claim 10, wherein the step of applying includes the steps of:
furnishing a braze metal tape, and

brazing the braze metal tape to the at least one of the land structures.

12.  The method of claim 10, wherein the step of applying includes the steps of




wei ght percent, of from about 10 to about 30 percent chromu from about 5
to about 12 percent silicon, balance nickel and mi nor Hb@@ggadﬂméther
el enents and inpurities, and supplying the second netallic constituent
having a -second-constituent conposition, in weight percent, of about 99
percent by wei ght nickel, balance m nor anmounts of other elenents and
inpurities. 14. The nethod of any one of clains 10-13, wherein the step of
provi di ng i ndimithmg attihereshetyl tagk hpviogi di ng t he gas turbi ne shroud hanger
made of a nickel -base superalloy base material, and wherein the step of
appl yi ng incl udes .t : .S terial as a
ni ckel - base all oy. f§§n§%ﬁgcﬁ%?ﬁﬂéﬂh%nh%gﬁ%%glg#@éﬁg?ﬁ%H?O 14, wherein the
step of applying.includes the step of applying the shroud buil dup deposit
to a thickness of aSpemdapsdallic eongfuent hating asceapdmeltogpont.apth (25 to 100 n.
16. The nmethod of any one of clains 10-14, wherein the step of applying
; ncl udgs thebgfgh%ﬂhe)arata@ﬁiewl f@fl&oﬁe%gre@std>ﬁb@f{}ﬁuﬂl&@@75 Oatds ft7 @b%m@i cmegs ?f
rom a nc Ll C 0 : e nmethod o
any one%%wx@FgFﬁfﬁﬁﬁnggﬂhﬁﬂ% h@ aﬁ$§§5%m%ﬂ? i ncl udes the step of
provi di g a new shroud hanger. 18 A built-up gas turbine shroud hanger,
t he bui 18- up Thamethedisif plaing 2, ovhbrdia thgstep o fumgishing theludés the stepsad] - base
superal | oy base nmaterial and having a forward hook structure including a

forward radi @ﬁﬂp‘i’)ﬂﬂgl%rﬁr@%létaﬁﬁcrc%l%eﬁt R ﬁ?st—%@ﬁﬁﬁfeﬂt LitibRak | and

structure,thereon, d Oct ober. 2006 ~ a forward radi ally |nner hook
st ruct uPél Wrﬁgmaofa 12%&%“* 198 2borg SR nerssat chspmiyen, fromn ek 64t abAK aft hook
struct une pertehtusdlicog, Balarik tnidkeDinfll thop tinBtinth 6D kthet Ele@bnts endamutigiegn af t
outer hgok land structure thereon, and an aft radially inner hook

struct ufe having an aft inner hook |land structure thereon; and a

shroud- hanger buil dup deposit on at |east one of the hook Iand structures,
t he supplying the second metallic constituent having a ssecond-constituent

composition, in weight percent, of about 99 percent by weight nickelgbalance minor
amouiits of other elements and impurities,

14.  The method of any one of claims 10-13, wherein the step of*ptoviding includes
the step of providing the gas turbine shroud hanger made of a nickel-basezsuperalloy base
material, and wherein the step of applying includes the step of fum
material as a nickel-base alloy.

ishingsthe buildup

15.  The method of any one of claims 10-14, wherein the step of applying.includes the
step of applying the shroud buildup deposit to a thlckness of from abeut 0:001 inch to
about 0.004 inch (25 to 100 um).

16.  The method of any one of claims 10-14, wherein the step of applsingdncludes the
step of applying the shroud buildup deposit to a thickness of from abeut:0:002 inch to
about 0.003 inch (50 to 75 pum).

17.  The method of any one of claims 10-15, wherein the step of applying includes the
step of providing a new shroud hanger.,

18. A built-up gas turbine shroud hanger, the built-up gas turbine shroud hanger being
made of a nickel-base superalloy base material and having

a forward hook structure including

a forward radially outer hook structure having a forward outer hook land
structure thereon, and
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shroud buil dup deposit being a nickel-base alloy buildup material different
in conposition fromthe nickel -base superal | oy base mat & Pgtoberi2006The
bui | dup shroud hanger of claim 18, wherein the nickel-base alloy buil dup
material is an alloy conprising nickel, chromum and silicon. 14 BU LT-UP
GAS TURBI NE COVPONENT AND | TS FABRI CATION  ABSTRACT A built-up gas
tur bi ne conponent (80) is prepared by providing a gas turbine conponent
havi ng a conponenta fotwdrd cxlidbydndee ihogk smteurohavng o figreashnibnddmek taidal havi ng
a conpgﬁﬁﬁ#39ﬁ§§ngetal conposition. A buildup tape (84) is supplied having
a net netallic url dup conposition different fromthe conponent base netal
conposition. The buildup tape includes a first netallic constituent having
a first neltispgitpephstruchmeiinglud@eond netal lic constituent having a second
melting point. The first netallic constituent and second netallic
constituent toget hanfikadidly difermebk BRicAlrt heviltiid SHSut&UTBR HnkisBheturd
nonnetalJic binder binds together the first netallic constituent and the
second &Eﬁﬂ% constituent. The buildup tape (84) is applied to the
conponent surface and heated to a brazing tenperature greater than the
first metting poi mhafimatidlbsisndrhaok sthetse boving aredft inngr hopb ant] strildveref i r st
met al | i ¢, £Qnskid uent nelts and fuses the first netallic constituent and the
second netallic constituent to the conponent surface as a buil dup deposit

on the built-u %as turbi ne conponent. Fig. 1
a shroud-hanger buildup deposit on at least one of the hook land structures, the

shroud buildup deposit being a nickel-base alloy buildup material different in
composition from the nickel-base superalloy base material.

19.  The buildup shroud hanger of claim 18, wherein the nickel-base alloy buildup
material is an alloy comprising nickel, chromium, and silicon.
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