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

d wd d, .t t] I [ db It
Fequi r ea L HERES 036w Sriine GUTv Biofh DR bt it gl osPenigdRts dur i ng
servi ce. ﬂﬁiga? lpath e itheecvsitmstidn: gear i Aot iammlaﬂsﬁilﬁ:oﬁif?ﬁﬁbﬁd Qﬂ@ﬁﬂés&ﬂ@ﬁﬁ‘bilfkt h ot hgr
conmponen | ne.as,well. ‘There is accordi.n a nee
for an itr)r%fl%vaélg?lgg%%ggé gmﬁlﬁlﬁ’% b whiclifhy ﬁ%‘“‘&HSH%‘h%%SJi%”Sof °H ogfﬂi;oud
hanger sgypehiscinmiaentialy segroented. e The statienaeyfirowd seEimentsrars suiportedent i on
Ful TilT srbhl the b8 caSifgl of Wd Biffind b9 S8 D cHLARRIAINF WL AHERed shroud

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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| 13 Cctober 2006 BRI EF SUMVARY OF THE | NVENTI ON The present invention
provi des a nethod for preparing a built-up gas turbine cbh@erb#t200pn which
a key dinension is brought within a specified dinmensional tolerance. This
approach produces a finished part whose built-up dinension is established
to within close tolerances, without the need for final machining. The

appr oac - | l.ne-of - sj techni que. There is no chipping of the
mat er i a%ﬂgg%ﬁ@@%@%‘tbﬁmg&?ﬂ@ﬁi@w sprays are used. The process does not
i ntroduce any distortion in the finished built-up conponent. The approach
may be &dbplprasenttiovehidrhpmvidked netod fantesoing latbuliase pal b, coampdnémd a W de

variety. t. f.c onent s. anpl es_inglude shroud hangers,. shrouds,
and cotbatidr e ksl ainRPE S Hione PR S anct ird YinfsRa oRBERE] Trisr ost
Accor di apprbachgréduces a fusigled tpad fwhobebuilrup dithension ihestablisied ps ovthidetbsa net hod

for pre I bui Lt -u as. turhine ¢ onent conprising the.steps of.
provi di 2‘5}@3‘9 %zsa.’:\m[ﬂg)r Elhlr?enee% goﬁp%n L AP ohiming eaap(%%g neErt? S é%t?s made of a
conponemdchingse Tieteab nhalippypgaf tiompieriadnas hag econe wwdierecthemans spraysgre suppl yi ng

bui |l d t i L tallig. il.d it di ff t f
22 4 E RS s %, SARSUBLOP bR, 1T
met al | | The epmvadhueat bhapglied tabéth midkehedse innd) cqhaltase allayecmddo matidd| i

constituyer ' scf‘_g[gg | & Oi. the first netalligc constituent
and secg%[;ld‘ét Y @y@% %fc‘gbn I Fr{t}%nisk%]gpglgst ﬁlgcﬁﬂdgoﬂﬁ?li‘dsi%gﬁegﬁ%‘f "8Gl i c

bui | dup coobypas icompomentmetitiashrowhirnperdk beiag bf mdst intérestdi ng t oget her the first
nmetallic constituent and the second netallic constituent; applying the
bui | dup : . . L an i i ape and
the conpaatinkde b ItaRpReOP Rl AL SNyt Dol Brtilihe § 1T,

nel t i ngbuifaipngasa tibine scompoaentt erensognthensteps of poividing sogashaubinbe fir st

metal | i i t uses e d] | LI tituent and

t he sec g%rg]g‘{n%{jﬂallﬁ#lﬁ% ac%sé@? Iggs%aéeoﬁi%h%£ cog r?péé)?iﬁ r?gg rétf}ra#eac gﬁgggvén %i | dup
deposi t camparient base | metalpcapositionp sumpliugnaomeldtp tafeehgasg &urdimatalionponent
may be gither : i i L.Ch.ha in service
e 1o BOIGRBcopftin B o Bt Soborit Bkt hihd iikhicio ho BRB, |1 52T 03
Cct ober tape@®luding a first metallic constituent having a first melting point, a second metallic

constituent having a second melting point, the first metallic constituent and second
metallic constituent together comprising the net metallic buildup composition, 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.

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.




According to a second aspect of the present invention, there is provided a
method for preparing a built-up gas turbine shroud hangk}© Efﬁhiirapgﬁng t he
steps of: providing a gas turbine shroud hanger nade of a base nateri al
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 i nner hook |I|and
structure thereon; an aft hook structure including an aft radially outer

hook structure havi ng an aft outer hook | and structure thereon, and an aft
radi al | yAGeARENS tecbRecend asned of the pudseny iaventien, thernéy prewiskd laamethed farct ur e

t her eon;raneng Q%Mi-WF%ﬁM%M%ﬁgr%HPﬂH ﬂ%eﬂ%g : fividh fnglaS@5t one of

t he Ian&xstructures he shroud- han el ng a ui | dup
mat eri altudinessapaud hangercmadroof gibgse nmtﬁﬁhak pad b@w@ ﬁa&)évarélhoolA@tmt@rﬁng to a

third aspecdindh &%&r@&m ohﬂéi“ﬁﬂ&l& Qf?uctﬁrgq{ Qm% A hdM ldhgup gas

t ur bi ne shroud hang -up gas roud anger bel ng made of

a ni ckelstraes thesgnpeand qwgéS@lﬂh’tW hoowcwawglgat fﬂmamémerﬁ@@k structure
i ncl udi n&&ﬁm&&e&@%%lmok Siticflre Hﬁﬁi&%%w il Y8tk Mo s%%{( rpgr d outer

hook | and structure thereon, f orwar y I nner Sstructure
havi ng &2¥i8g wa a8 unﬂ’iélPON%‘ﬂ Stramre@wm gndan hﬁrr%fbﬁﬂy igperdiopk stveptie st ruct ur e

i ncl udi flﬁwﬁ%‘ aﬁfah lhaé}uﬁabkxarfa%%mm&eaﬁ réﬁﬁtd);}b r{]ga%/ 5 EudfRar@bl budidhpr  hook

| and strucfure thereon, and an aft radiall hook structure having an

aft i nndlePasEAR 2 ]&ﬁ% ong of thet lapdstrusiireso e shnudzhangor Suddunadrpesit being dup deposi t
on at |%ﬁ&upQHzﬁet@jldfﬁh?erfﬁ%rﬂlﬁﬁqonﬁB&l‘ﬂﬁé%‘?&atethe shroud bui | dup deposit
bei ng a nickel -base alloy bui'ldup material different in conposition from
t he ni ckel - base sugﬂ_ral | oy base material. The present_ approach is

pr ef er aBSFoTmgle; & Buird; aspeddjofi dhe presenyiimnsptions therefis aroyided FobwilNgess having a

forward uﬂBﬁlé slﬁ{)ﬁmﬁédgele tuenﬁimgb @ﬁ t@bing rs%ﬁ&‘h:lr@ﬁi @énhgymgdet&fa M@eKbRE T uct ure

havi ng ok 'l and structure er eon, forward radially

t
i nner h éwég{om%é%edg%e%i éw ]Pf@’meg 7 forvad Qo?lﬁ%ﬁcmﬁ%’@ﬁluﬂﬁﬁé fglf“fatﬁzltaé\aﬂy t her eon;
and an afer H&ﬂd(stﬁlbﬁl‘r@hé&ﬁ@% h Rsrvdl differ ROk Mdd dhadkuRd tlh¥reQMtaﬁH aBRlargt ructure

havi ng an_aft, outer hook 1and structure thereon, and an aft radially inner

hook st Fafiallyrianes higpk gtragturg heving aderisd kunenhepksland, strustue thegsosomn affhe st ep

of appl wbélgstiRMird MELURE ah B rafi8R dier AR Mhudd MR idRuin! aqhtu%tér%&{ ffig at | east
one of the Iland structfures. 2a ------------ ------- Cct ober 2006
structure thereon, and an aft radlally inner hook structure having an aﬂ inner hook land

structure thereon; and 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.

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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The gas turbine conmponent may be made of a nickel - base su eral | oy base
nmetal, and the buildup tape typically may have a nickell gleb %I’IQYOQ net
metal lic buildup conmposition. The gas turbine conponent nay be made of a
cobal t-base material, and the buildup tape typically has a nickel -base or
a cobal t-base conposition. In one form the nickel-base buil dup tape may
have the first netallic constituent having a first-constituent

conposi {lihergas tubinetahmonpemeayrhe, mafe dfraonvkebbase siferdloy dbsunet@)apbthe ent

h : I d
i mor RS 808 ok bR e e S U RRRBRE RG] 8. 2T
const i t gahturhing chmpencat Slwd:mdmadﬁ)nﬁalqohdhbascomtmaltmmle ibuildegi tipe per cent,

f ab t f oth
ol eront STRYFSRCEA b AU S Lo BB, LTl 1 T const Luent - has a

first-constituent conposition, in wei ggt percent, of from about 18 to about

20 per depre PRROHE uwkela{@@fubuﬂ@un e cnaxthove thedire mpetallieenstisierit bavipg bal ance
ni ckel t [ ui | dup
deposi t %?rrgfgh ot any r eqﬂl i&le‘gélgﬁh?e%e%g?g f§%n?ggm{t %ﬁéf%@gb Q B-%@erfe

t hi ck negbroaﬂulmﬁw aboud t@a@@ulz pre¢ent @llecbbb@lal@ema‘keh and mmc(rmmots P60 ism,

and nos I jabout

0. 003 |tr(1)ch fg(ﬁ;{eﬁtg a}7{% % %’ géogiéﬁﬁ%@m aﬂg@&lrpnq%zhgas tur |-ne shr oud
hanger ﬁ@@sﬂb@nfr@emoafl% lmW@%bt peseent; of sloguit P pergent bawlglaamk¢labalmd has a
hook st bui |l d

00k St hiffidriufoudS ofBREF HBRG RN Fpu AL BrdBYbINGE firsP REAHR RARAEL DUL 1 CUP

deposi t on at least one and structures bui | dup
deposi t hifay fise-qenfitucst campositica) irb arsightperspnto of ifwap alat dBital abdif P@rent in

conposi &;éx‘ééhtfdh%hﬁeal%tﬁ loejs- tgaa'ﬁSutsﬂpﬁbaljcé eitRBACoIFRIE nlcRr g flido? tYPI cally

an allo conpr|5|nq ni ckel I'I"con. ures as
di scussaaowKseEohss clemenis aafl ingorities. Hibe b@ﬁﬂ)‘émﬂftmﬁt maYHD@ Oé@py regpitedn of the

shroud ﬁﬂa&eégpb.stqpﬁ%%&agmﬁ%%m% SRRt ¥ e‘(ﬁrm!;ﬂ &%ﬁumooi A shing a

braze netal ta razin raze mata e areas whose

di rren5| & ﬁ0510@dﬂlb)ealild1moéta§@férabfﬂf@$ @rth@bllmpﬁﬁomaqbeutn@lwf&)mdatmﬁbw conmponent
tape, SHQD3 ik (B b nmponent tape, having a net conposition required for

t he buil g)up naterl\g? Sﬂ\/\hen shroud hangers are assenbled into a gas turbine
engi ne, i s crucj al that the dinensions in the area of the |and

structu %Sa&rfaﬁ@&es@ Ut ) tppmeshrndchaagerananbe madert & nickpldiwse/ - 0. 001

i nch (Z@IﬁfﬂloyIbiasetﬂﬂ@teﬂalrmﬂ&ia@afhoak@h@éﬂﬁx@lﬁeieéﬁnbé@ﬁﬁﬁel‘ﬁh&é?fﬂﬁﬂ&a a}he SEroud
hanger LYRIFALLAY S8R0 WBbostd dn 419881 BSL PRSI Yl SAchRS. SRS G308 O the
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




cast and machi ned shroud hangers and shroud hangers that have seen service
often have dimensions of the land structures that are ol 9Fi@BerA00fhe
tolerances in the areas of the land 3 13 Cctober 2006 structures, and
consequently do not function properly. If the dinmensions of the |and
structures of the new shroud hangers are too | arge, the excess material may
be machined away. If the dinensions of the |land structures of new shroud
hanger s ssuctstasoani! bensemestly tihatot Hanation ereperipdlff thoiensidns eofghe landder t he
limts Ss%hcmestolf‘ﬁleqiemﬁiuﬁﬁh%&é)ér@ hANGRR; the @)éceggﬁat@ﬁ%tmés)ﬁ béﬁ% fgn common

practlce to scrag t he shroud Het el n di scl ose chni que for

repai ri ryva@nltdhs, ipRsH{dhe laad t‘ﬁﬁs pheevy shrekhangersion Sl{ﬁﬁl%d h%ﬂﬁérsst ruct ures
of such tﬁéftrtﬁudrdﬂaﬂ@ﬂr@n sétﬁ)ldefaf?duﬂd@ﬁﬂﬁﬂﬁ@%&ﬂ@&h@ﬂﬁnéﬂsfbﬂﬂﬁokﬁhéﬁs&ﬂCe and the

article in serwc O her ur dva of the

ot esent PrRpehd: i W6 POMBSL BRI TRBAN AL SR ROFEOuR S ed

descri pttedmique forhrepaiuies Vhrsrmoblentmdlunmem‘smgtﬂml«hmensmmmn]ﬂwiamd grmctuvgst h t he
acconpa ri nciples
o tho Vhah i, Wikalne binfBhioh e wiic Bt SEAE RIS R T 1 o
“this preapedinggrvi€nbodi ment. BRI EF DESCRI PTION OF THE DRAWNGS Figure 1 is a
partial sectional view of an axisymetric gas turbine case, buildup shroud

hanger, @heoedtur@énshd divinRged of Qﬁe pFésQ:Wﬁv&qti!oﬁ RillP8E sa%%mvs»oﬂﬂ fw of the
bui | dup shr oud hanger of Figure 1; ure i s, an enfarged jsolated view

of the JOKevwng naws detailedadrs @Fp%"‘fl qfut@@p@ edﬁl&@ﬂ@lemn@wa i €PRIMNCIBCL i onal
vi ew of rEHOME AcdmpaRlifs dfaanﬁg%gwﬁi&h411us&h@um3ew§y bﬁexaanﬁil@‘iﬂfe HirRpi&di gggr am of - an

approach for practicing the invention; Figure i s, an el evational view of
the bui It gveniios I heaears of ipriwentionny Ktg %ewrs Iynigedytoa s Brefard t hi ckness
of the sdyeughdari | dup deposit as a function of position on the aft inner
hook I'and of the built-up shroud hanger segment of Figure 6. DETAILED
DESCRI P | ON_The resent invention is preferably utilized
in rel aépﬁ tﬁeﬁﬁ&% ﬁ%@% INE§ nost preferably the shroud hanger.
A shroud structure for an aircraft gas turbine engine is known in the art,
except fRgure S @pmmesndiasmmmis@nmew@s ingbH@ase, Bﬁﬂﬂupfsﬂfoud

hanger, shroud, and turbine rotor;

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




exanpl e, in US Patents 5,553,999; 5,593, 276; and 6, 233, 822, whose

di sclosures are 4 13 COctober 2006 incorporated by refeﬂ%ﬁ@%ﬁm¢3Q9§re 1
depi‘cts the relevant portion of a shroud structure 20 which is
axi-symmetric about an engine centerline axis 22. The shroud structure
surrounds a turbine 24, illustrated in this case as a high pressure

t ur bi ne g&ﬁ]] gr‘p{ ﬁ

schemat i ggii@ atg@ﬂ?ﬁ%ﬂe&%t %ﬁd{# Ik rp% ﬁﬂﬁﬂ:ﬁ{a%h{ urt‘ﬂrﬁ 0 The

t ur bi ne 2vhighyis pxigEametricg h@@wcen@glmmlszz;t ates about the engine
centerline axis 22 and turbine blades 30 extending radially fromthe
turbi nesrmb Qhirod8 strﬁétfiret sterolthdvy ﬁﬁblhb 84 Cﬂltﬁ%éd RthB32se8s a ﬂ@lh%és@ﬁre?t atzgf
casi ng X bou e en centerline axis :
The shr o%'Hjb’é’Fgﬁlg?u BUé’Batf(chagggﬁ &d’OErE’B gJ’ f§g°‘éfﬂﬁ?13@éﬁmf’§lyt%e out er
stator cdsilef) in BigureThand thraugh therppbing 234 The elrbite 94dndladbsal thibindvofrd f orward
support d adi aLI rd_aft,.s 3 I 1 t-up

shr oud hag%at?i‘gﬁi i sabg’hlt gh 7edES ?ehlgevr\@% gd @uﬂ@p blﬁﬁg%ﬁ%§%ﬁﬁefl&ﬂ§ shr oud
hanger 4cadwé1y§’rmwﬂm mrhmsrqt(a‘l?&tlntorthe towte the erembwstionigas2ée in Figure 1, and
in isolation in Figures 2-4. The built-up shroud hanger 40 conprlses a

EEH?Suﬁhﬁdﬁéﬂﬁﬁ%ﬁﬁgﬁé&mm%ﬁ?ﬁﬁ? isymheRRAPER do bikidk LBV aG2E. | The
forward FBgFHEPYRYS ﬁd@lﬂiﬁsﬂﬁgfwumor\hﬁﬂ ﬁiface ﬁ@ﬂm@r@t%@rc@mgk | and

struct ur 824Ghé Bﬁbﬁ@@upﬁ@ﬁ@@mﬁﬁﬂ@@é@ad’uﬂﬁﬂ ilwlavd forRedd Pﬁéﬁ ROGIUTE iPa 48 Wi th
a forward Lnly hao and ‘h%uﬁ# ure 50 thereon. The torward radially outer

hook st orward support hook 36 of the shroud
support 34. The built- up shroud hanger 40 further includes an aft hook
st ruct ur A Wdit-npshrogd hange 40 isetigagéd/todhe shiroudh anipoﬁBﬂudﬂwmlﬁﬂp ghrbtld an aft

t dj hook
ot 1 uct ur TggP PG isShbUEL i1 tidd 61RO B Bt e S EihREN it ico iR i 01
radi al | yF !«Suteéﬂ-ﬁodﬂwsbwmmﬂl@owhh@mg@scquWta ssuiop of teicumkeragiabf the
shroud syppRhts, $4se%ﬂélﬂs b lthpibd Bk OYtle %ﬁgas s%u@%aﬁ’éél?g'b nogaggnt is

made of raply ni ckel e su or a cobalt-base
al | oy. Oﬁ‘i"%ragT nga“g@c‘éllr? gér?’?gmgr? axd sadally oager h?@ké‘lﬁf"@ﬁeﬁ“ A any ot her
el ﬁrrent | fomddauﬁ:ﬁb@dljt( Iahml steucairé @E/the&]olﬁparﬂ'd foywish @ddlélEfSnﬁ@ 'h@ok aRleahd t Ean any
ot her e A nicke er.a is anic at has a
Conposi tfé@?@% lt‘m‘f’rt E?@?rsng e@gtae THYn- tﬁéetlé 55@@@ %B?I]b
pri me orstactued 4k egages the forward suppiort hook 36 of the shroud support 34. The built-up

shroud hanger 40 further includes an aft hook structure 52 having an aft radially outer

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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phase. Sonme exanpl es of operable nickel-base alloys that nmay be the base

metal include ReneR 80, having a nominal conposition i nlij@figher 398fcent of
about 14.0 percent chromum about 9.5 percent cobalt, about 4.0 percent
nol ybdenum about 4.0 percent tungsten, about 3.0 percent al um num about
5.0 percent titanium about 0.17 percent carbon, about 0.015 percent
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about 1. @05%& pereent abous 0,019 percent baranebalance nwkrhaa%m%elrtnem per cent
nol Kb;ﬂerummete&m Gafifig rtaemﬁﬂzu d@ﬁfﬂammaﬁ%lgm &}cglﬁﬁbﬂﬁwut 1|P(gfeﬁﬂmt lbftl ance

ni cke enen omaea oper abl e ase all oys ‘
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25 percen éhrom um a ercent " 1ron

about 7. tbatpemcbnthetltﬁsgma&mal bh# smecuksdbai is tarbd hvilhop lncéll@rﬁlWS}@in | oy Mar

MB09, hawkig a@n&ﬁiﬁ‘aﬁ@dmﬁdéﬁibﬁ% thefght p @rc)éﬁt mtboaeo %ﬁ:r&tecg{}e‘ S@Wﬁ%ﬁ&tﬁbogfr ggng

car bon, about O. er cent mangan,
per cent H?FFPBW&‘]‘S“%’SO@RO“E Berﬁ‘?!‘rt & ﬁ?n,lagﬁ‘ﬁ ZSWP@I@@% Pb 2 BsEReBh, about
. O per dmmf about 10.5 percent nickel, about 7.5 percent tungsten, balance cobalt and minor
elements; alloy Mar M509, having a nominal 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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zirconi,um about 10 percent nickel, about 7 percent tungsten, about 3.5
percent tantalum bal ance cobalt and minor elenents; L-b09ctohend088 a

noni nal conposition in weight percent of about 52 percent cobalt, about 20
percent chrom um about 10 percent nickel, about 15 percent tungsten,

bal ance minor elenents; and alloy HS 188, having a nominal conposition in
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base- matserdea?s theak iﬁmarlhaﬂlelaﬁa sﬁuﬁcémbﬁoi’:lf?[he shiragd Biitdapidepeit ‘?mkfembtyﬁct u ][ e 58,
an upper, surf.ace 74 t r i1 du 0Si,t erves as the aft

I nner h alﬂggﬁmcgﬂ, wgg%gfa‘owéncﬁpélﬁ%'gggﬁﬁm@%%og tpn}gawfg}ogtr ably has
a t hi ckreefsrablydfas thedhickimssit offrddddbaun@.502 mch twoabou00. 0@B4incnE0 t¢ 25 utn). 100 ),
and nost preferably has the thickness t of from about 0.002 inch to about

0.003 i i : i | | d of
pui | dup oy oo iy Belosis 7B RLERERLE, Blldodd AR ARFererdh LB Do ®

f or.ms -t Heom g base mafesiabthet formg therhody @f Hherhyéli-up shropd banges 40. Fhedaseal has a
base- matiRétkidl hiPd bdsen-t@ P flefingténpe eEélﬂtHélbﬁi_ﬁMP nhENrRI ha a i@dug bui | dup-
_ mat er i al € i In? tixtl'ete ere?é i .e The I?)%il &J I—Ilngtuc il i, %em rrgr!itgﬁen}?re{'e?armelrsat ure
or ef er agPgferidl g emperatur p melting temp Y
less than the base-material melting temperature. In the preferred case where the base
material is a nickel-base superalloy, the buildup material is a nickel-base alloy. A
preferred nickel-base alloy for the buildup material comprises nickel, chromium, 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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| ess than the base-material nelting tenperature. In the preferred case
where the base material is a nickel-base superalloy, the Betrber?®0fateri al
is a nickel-base alloy. A preferred nickel-base alloy for the buil dup
mat eri al conprises nickel, chromium and silicon. A nost preferred
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A preferred application technique is depicted in Figure 5. The preferred
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nner ho The
br aze- ot 1?2-‘3‘3 %ﬁ%@ﬁ%ﬂ%&%@@eﬂ?% PEbEet B soBEMAE (i on and
t hi pknes tablapri lnduptwaeeanstitaent tapebenemf € estituentphdsedower méltinmr ea wher e
it is neﬁ&ﬁﬂhmﬁbbﬁﬁ#&fﬂ@@&%h%deﬁﬁ ?ﬁeM%e I%@ chily dchieRed biesi  ed.

The braz u be a tltuent ta in
whi ch po &Gﬁmwarﬁpg?%@témtrfép?%ﬁg}e @Slr%‘ésl?omton &f for ggample Hl?pﬁli’-iht eri al
ar e hel dedneretftemiay\liavéa Mgﬁraﬂ_@ﬁlelément content (the total weight percent of alloying -

elements) than the second constituent, so that the first constituent has a lower melting
point than the second constituent. Thus, the second constituent may be nearly pure

fond

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




bi nder. The braze-netal tape may instead be, and nost preferably is, a

two-constituent braze metal tape. In the two-constituent3 Qaﬁsrber?&ﬂé of the
constituents has a lower nelting point than the other of the constituents.
The lower nelting point is typically achieved by the addition of elenents
that depress the nelting point. So, for exanple, the first constituent may
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t he base e secon ting p0| nt, and above the first
mel ting poi nt The organi c_ binding agent vaporizes during the heating. At
thi's braiPpéveationhay refélwédft?mctlce@ﬁ@grtb%mmr@m Figwg pantstheo t he

base mat ﬁfeféﬁ'edhﬂ@df-c&iéhﬁx%ﬁﬁ bfaze thPe. SEeaRE £39dn klé@Mional view of one
circumferential segment of the bullt-up shroud hanger 40, upon which the test was

performed at 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.




remains solid, aiding the mass in holding its desired shape and thickness,
rather ‘than running over the surface of the conmponent. IXO¢tpeer@d8@ of the
preferred two-constituent braze tape, the brazing tenperature is
preferably from about 1900F to about 2300F (1040 to 1260C), nost
preferably about 2125 +/-25F (1160 14C). Upon cooling, the shroud buil dup
deposit 70 solidifies as a solid |layer of the required thickness on the
‘built- UQLéﬂEEﬂd hanger 40. The thickness t of the shroud buil dup deposit
70 is less than that of the initial braze-netal tape due. to
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70 about 0.002-0.0025 inch (50-64 pm in thickness. This result was

achi eved at the didfiet efallicaoabtitaas lasingayfileemelEap pbiat,Fi gure 7, with a
slight but acceptable variation between the different circunferenti al

nmeasurenent | ocations 1;5. t hough articul ar, enhodi t ,of -1 he
i nvention has beerf %egg%ﬁl %&a&lﬁ% ﬁmasgg.gapfhggpg apﬁf??ﬂ)ds’é"fnﬁlélg Rﬁlﬂug}er%?ron,
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the spirit a :ORe: [ jon. Accordingly, the invention is not
to be |imtegl%éég‘ggtﬁﬂ%%“@ﬁﬁ@%g%déﬁded claims. 9 13 Cctober 2006 CLAI MS:

"1l. A nmethod for preparing a built-up gas turbine conponent conprising the
steps of: provi didfpnmetpllic hinges bindingdagrdbrs the fstapefallis constispewd )y f ace and

made of a cqepedendtaiiasendiBieat; havi ng a conponent base netal conposition;
supplying a buildup tape having a net nmetallic buildup conposition

different from,the,c nent e nmetal conpositi.on, the buil dup tape
including a faippléqngrm{: gﬁ?@@%@%%@t ?ﬁ%‘ﬂPOIT?3§§ % st nelting point, a
second netallic constituent having a second nelting point, the first

' 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 metatlic
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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metal lic constituent and. second netallic constituent together conprising
the net nmetallic buildup conposition, and a nonnetal | i c}3Pegber M0adi ng

together the first netallic constituent and the second netallic
constituent; applying the buildup tape to the conponent surface; and
heating the buil dup tape and the conponent surface to a brazing tenperature

greater than thedirst.melting,point and |ess than the second nelting

poi nt, so thataﬁtarﬁei'%d?arugtout?{elifcg’lkl ﬁ%'i?"@%é’f‘wge% fifeg hﬁﬂlﬁ?%ﬂgucl“ﬁ@ first

met al | i ctheosesy, kudient and the second netallic constituent to the conponent
surface as a buildup deposit on the built-up gas turbine conponent. 2. The

met hod of cl abak A8 Shikrt Avi.di 0. h of
provi di ng_lﬁa shroudrahangebﬁ%aﬂ\}?%?%%% V\h/g‘glgghago@ggiﬂr;’lﬁwﬂgzmﬁinc u |§g a
forward Hsesom 8 out er  hook structure having a forward outer hook |and

structure thereon, and a forward radially inner hook structure having a

forward i nner whegin haRetp of bppleibp iR 1idas HRONMp FhpBlyingd 0O buiklupUssdoSti ncl udi ng

10 13 Octoher 2006 . ap aft radially outer hook structure having an aft
out er ho%ﬁsqloé?ﬁa’?g:lerlﬁ‘&‘fwﬁ"?sher eon, and an aft radially inner hook '
structure having an aft inner hook |and structure thereon; and wherein the

step of Zppl yThgmnetoduwdekimieor, eherdin dpidtep oftprovidinguhdlades thegep b at

the: st eprarouie e gl ihe HabheR il Sy IRA MR Rl Bl gl and e

conponent made of a nickel -base superall oy base netal, and wherein the
step of suppl Yhergin the steped supidyiag dncludesdhe ptepiof guppeing the biipdupappe havi ng a

ni ckel - hasm iﬂ@kel%&eﬂﬂyﬁieffn@taﬁi@ﬂtfi’!dﬂp%@&ﬁ@fﬂi@l.on- 4. The method of claim
1, 2 or 3, erein the step of supplyinhg 1ncludes the steps

4. The method of claim 1, 2 or 3, 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 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. -
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of : supplying the first nmetallic constituent having a first-constituent
composition, in weight percent, of from about 10 to abol}Ogob@aeilfent
chromium from about 5 to about 12 percent silicon, bal ance nickel and
m nor anounts of other elenments and inpurities, and supplying the second
metal | ic constituent having a second-constituent conposition, in weight

percent, of ahout ercent b i ght ..ni ckel , Qhal ance m no nmount s of
other el dnent ?‘%ﬁ%ﬂ%ﬁ&f fip e Of4h pikdediBe Flsims mercin Hhessen AR E he st ep
of suppl ychgles thelstegpert aphlping tlepisildhp deishpd ¥ tigknthof fionsibone0.601 inch

constitu InAg:.awfhE St rfonsii tuent conposition, in weight percent, of
from abog({]}‘@%@p'gﬂgb%gtéé%’ 1E)@r t chromum ‘about 9.75 to about 10.5

percent silicon, balance nickel and m nor anmounts of other el enents and
irrpuritig_s, aqﬁ ﬁHJ&Rde. N L e
second-const | tu%nt codrrfgd% P??gﬁ%ﬁ%gc\fel tlél%%’r%g%?l?l %?%%83?}{59"3&8% cent by
wei ght nincludes thesteprd@ronidise a ngyaas tybise comperens| ement s and i npurities. 6.

The net hod of any one of the preceding clains, wherein the step of

suppl yin i n¢cl udes the step of supplying. the fjrst constituent having a

hi gher A oyi ﬁae Hhod A o g 80% the mEeccdmg daime: Wheraincthe step pEpravidingr 2006

7. The niichdes thie sispyofsrevidingt dgaspuiesidigpdileas Which WaepRivivukiyebesh @p of
applyingﬁﬁ§9§ludes the step of applying the buil dup deposit to a thickness
of from about 0.001 inch to about 0.004 inch (25 to 100 m. 8. The nethod
of any one of the preceding clains, wherein the step of providing includes

L1, SLP1O! PRSI, RS A AR o B PRAGof 21 one

of the preceding clal rein't he step
of provi®fing a gas turbine conponent which has previously been in service.

10. A me4Bomlidgd g taidie shEnd HaHkdrimaHR FababdinieAR alhaydghanger conprising
g

the steps of provi cﬂng a gas .t Lil’g,l ne shroud hanger nmade of a base materi al

“and having @ orward 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




a forward hook structure including a forward radially outer hook structure
having a forward outer hook |and structure thereon, andlBOrePwd®6radially
i nner hook structure having a forward inner hook land structure t her eon;
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 |and structure thereon; and applying a
shr oud- hangerfudnishingubradepogal tapehavihg | east one of the |and structures, the
shr oud- hanger bui | dup deposit being a buildup material different in
conposition from I 1t Qf,gc! ai m 10, wherein
the step of apply%ﬁgﬁﬂg udes t gﬁgﬁg%éaﬁ%Q gﬁlgﬂlng a braze netal tape,
and brazing the braze nmetal _tape to the at |east one of the | and
structures. 12. TR&EEmsdallis canptinent having\msscendmeliag geah agd  appl yi ng

I ncludes the steps of 12 13 Cctober 2006 furnishing a braze netal tape
havi ng a II :’frtazﬁ%tthé ?tatze fRnS tapt yethl ah&‘a(stmﬁg af tHefadd ﬂﬁbﬁﬂ’e{ﬂgt Qgiaaﬁ%l and at ]
second netal li c,cons in con L n in an razing e
braze neTHUFUELReSTR hg%ﬁ%} @l&l"%ﬁ&“@ eﬁﬁ@ﬂﬁhﬂﬁ#‘%ﬂﬁ@t ures at a brazing
tenperature between the first nelting point and the second nelting point.
13. The 13et hdde ofethordaif phaine 12 wiwren thetstep of fiepishihg inchadessthe stgpsiafc| udes t he
steps of supplying the first netallic constituent having a

first-consti tyMing MRS ﬁlbtﬁl?w cbﬁ’stltlYéﬁi H&lﬁn@@ﬁ?ﬁ%nsnﬁfemf éo%‘éBo%lHQ Htin10 to

about 30 rcent” c fromabout 5 to about t si'licon,
bal ance Wk BFrCQHuOt{#?TBra e ég‘a%t SQPREENLFEpBRTS fmj abapha e Ab@¥ | and
suppl yi N9 pefventseléc@ndbat@icalnidkel a@nainiot b@bintday bier demsRS antlirgsunigitd, t uent
conposition, in weight percent, of about 99 percent by weight nickel,
bal ance nor

supplying the second metallic constituent having a “second-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

13




amounts of other elenents and inpurities. 14. The nethod of any one of
clainms 10-13, wherein the step of providing includes th& 9c®he?006r ovi di ng
t he gas turbine shroud hanger nade of a nickel -base superall oy base
material, and wherein the step of applying includes the step of furnishing
the buildup material as a nickel-base alloy. 15. The nethod of any one of
clainms 10-14, wherein the step of applying.includes the step of applying
the shroud buil dup fdeyped rddidlly iandr hbck stescsure hatin@mnfabatd inferodk lamdh t o

about 0..004 i.neh (25 to 100 m). 16. The nethod of any one of claims 10-14,
wher ein e step of applying includes the step of applying the shroud
bui | dup deposit to a thickness of from about 0.002 inch to about 0.003
inch (50 to 78 afjhook structpreingdeded of any one of clains 10-15, wherein the
step of applying includes the step of providing a new shroud hanger. 18. A
buil't-up gas turbiaAeAsgNbURENEEE stridife Bivihd arkdht R Hodk RindQtradtieud hanger
bei ng ﬁ%ge of ni ckel - base superal |l oy base material and having a forward
hook st MFEY¥H 89 ncl uding a forward radially outer hook structure having a
forward outer hook land structure thereon, and 13 13 Cctober 2006 a
forward radial |y iana8radidbkinsdrhock siretivakiavinge & dformmertcok tand strharade | and
struct uge. the n; an aft hook structure including an aft radially outer
hook structufe having an aft outer hook |and structure thereon, and an aft
radi ally inner hoqgk structure_ having an aft inner  hogk |and structure

t hereon: and 2ShERKdRSS MaEdP dappsitiop ablsps one ob theghook dangk stygiaress thene hook
| and st Ehetdr Bsildup heeposibriish buiidickePbabePaisiyt HARMRY atéiat kaltiRAs enal | oy

buil dup material.different, in conposition fromthe nickel-base superall oy
base maf@PPEitio @m&ﬁé’l‘g‘ﬁ\t’]Padﬁﬁu@fﬁﬁgﬁgasr‘?%gﬁi'of claim 18, wherein the
ni ckel - base al |l oy buil dup

19.  The buildup shroud hanger of claim 18, wherein the nickel-base alloy buildup

material is an alloy comprising nickel, chromium, and silicon.

14




material is an .alloy conprising nickel, chromum and silicon. 14 BU LT-UP
GAS TURBI NE COVPONENT AND | TS FABRI CATION  ABSTRACT A blifctober?0§fs

t urbi ne conponent (80) is prepared by providing a gas turbine conmponent
havi ng a conponent surface and bei ng nade of a conponent base netal having
a conponent base netal conposition. A buildup tape (84) is supplied having
a net netallic buildu qp8§i | J r he conponent base netal
conposition. The buildﬁgﬁﬁtépecﬁﬁgﬁaﬁgéhi(ﬁﬂ&g%ﬁﬁgﬁglIic constituent having
afirst nelting point, and a second netallic constituent having a second
mel ting point. The first net ANDETSBABRICAFIONand second netallic
constituent together have the net netallic buildup conposition. A
nonmet al I i ¢ bi nder binds together the first netallic constituent and the
second netallic constituent. The buildup tape (84) is applied to the

conponent surface and heated to a grazi ng tenperature greater than the
first nelting point and | ess t harAB ond nelting point. The first
nmetallic constituent nelts and fuses the first nmetallic constituent and the

second méttaiilt-up gasotasting comonient (BO)s prpmed by brovitih@s gastarbindusidpdtight deposi t

on the be\;iﬁg Hpconﬂj%ieﬁtu&ﬂfa@g afid rﬁ%ﬁlréer%de of 'a%om%)onent base metal having a
component base metal composition. A buildup tape (84) is supplied having a net metallic
buildup composition different from the component base metal composition. The buildup
tape includes a first metallic constituent having a first melting point, and a second
metallic constituent having a second melting point. The first metallic constituent and
second metallic constituent together have the net metallic buildup composition. A
nonmetallic binder binds together the first metallic constituent and the second metallic
constituent. The buildup tape (84) is applied to the component surface and heated to a
brazing temperature greater than the first melting point and less than the second melting
point. The first metallic constituent melts and fuses the first metallic constituent and the
second metallic constituent fo the comiponent surface as a buildup deposit on the built-up
gas turbine component. ' )

Fig. 1
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