TURBI NE NOZZLE SEGVENT AND METHOD OF REPAI RI NG SAME
BACKGROUND OF THE | NVENTION Thi s invention rel ates
generally to gas turbine engines and nore particularly
to the repair of turbine nozzle segnents used in such
engi nes. A gas turbine engine includes a conpressor
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hot conmbustion gases. These gases flow downstreamto

a turbine section that extracts energy therefromto
BACRGHOURNS® OF TMKE BESONTREMS provi de useful work such as

powering an aircraft in flight. Aircraft engines

typically include stationary turbine airfoils, herein
This iaventioadelatgs aenevallyde gas thehine engings aed margipagioplarkyde thenenair

by. appropriately influencin as flow and pressure
oft#{%rﬁzﬂgﬁmﬁt%?sgg Yo iegﬁgle?'n mul ti-stage turbine
sections, turbine vanes are placed at the entrance of

A g@aGibihd ¥R irREndit @@ @ cbpedtastiRat pESiis PrdsOiriAd 3830 h BbMbustor
the rotating turbine blades |ocated downstream of the

wheyein ghe airismiedeviinekandr gnited fprgeneiptinglhntepmbestian enge These
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€O sSorVaiiesrotide RRSMY wWoslk WeaNad paredringdsh Srdreft i Migls. Ahofaft
efine the radial flowpath boundaries for the hot

enginesripically ingJudestafiorowy meybinkraiigils, hiesimisiones wegpmeanes, that

These .nozzl.e se nts are unfed .to t engi ne casi ng.
enhg 2 e iE BTSRRI Sy Ay s g gilfo L3R AR Witin
the @8ind! deVtidiC THNERIshfe M Dftihd B&tiBhaA8BIRf vals 38€Placed at the

turbi ne stages. Nozzl e segnents are |located directly
entramcet dfecagha surbine etage dndh ebmbustimnegassspintethedotating turbine

* ta et gwafredutotsbS ¥BRs Dbl ratesece bhiall SesmiSindifgume
the AFRIFEIRE tHere HOFEH Each %Qﬁ@é%&lﬁleﬂ[ erdid Péféilfédl g&( ad egﬂfzizlé%&@ﬂent,

fromhigh tenperature cobalt or nickel-base
havigpee at moyesvaaesidispased betmmen oumeeahdwiutdr bendsrtbatidefinatic/radial
heat. resi st ant teriagls.., Furthernmpre, nozzle segnents
flovigadh bilsries Py e B o RTie BEer oWBEdRroRgh e g2 eement.
The ﬁJz%fe_ts%ngﬁtQ etlﬁﬁrﬁ@d’fwtﬁé 3find Qasﬁf(%qb PBh SEEM{EE akdal Hith
ven W th such ‘efforts, portions the nozzle
the sagsrextesding eadially betwden thdmtatmgddsdes afiadiadenbivrbioe safes,
corrosi on, and ot her damage such that the nozzle
segnments nmust be egither repaired or, replaced to .
Nozgle igmpis eisfcaterdirectii i the B sygamgad e RS i during
opefiéR k& high IRMrSufY, Borrosive air that can limit the effective service life of

these components. Accordingly, nozzle segments are typically fabricated from high

~ temperature cobalt or nickel-based superalloys and are often coated with corrosion and/or
heat resistant materials. Furthermore, nozzle segments are ordinarily cooled internally
with cooling air extracted from the compressor to prolong service life. Even with such
efforts, portions of the nozzle segments, particularly the vanes, can exhibit cracks,
. corrosion, and other damage such that the nozzle segments must be either repaired or
replaced to maintain safe, efficient engine operation. Becausé nozzle segments are

complex in design, are made of relatively expensive materials, and are expensive to
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conplex in design, are nade of relatively expensive

materials, and are expensive to -1 manufacture, it is

generally nore desirable to repair them whenever

possi bl e. One existing repair technique is described

in US. Patent 6,416,278, issued to the assignee of

the present inyention. This technjque involves,
magpcaRg; e ganerallyanorp desirabledo senagrdhem gvhiepever gossitlew y

manuf act ured repl acenent inner band segnment which

, o ) . . Thi s i
O e el Gl ARG Bl SRR 1L Bl
of thegrssens mivertitéono i st ¢hndue davebil tas eai sagimgphniaser ahdamg attaching it

er nozzl e segment strucgture.

life than the ot t
to ww@o@a?ufﬁ%reéé peemsnbiagsband segopent bt rigsfidasiap outer band
r - -
end R BB ifis, ThiS 1 bossilf UcBAIRE s bRASSHRAY Bericnces ess
sever@apémtisg adnslitions and/kes alager lifeaharthabthef ndAik segment stractdre.
further reducing the structural capability of the
Hoyygyar, the; repairspngsess el incermentally, sduces the difg0f the ipet band
. . ; i ! r
oech e BB el B RS BN SAEAS Sy o
matedihll oft the ireiee dand Rathet feduciag thdruchiral apakifityadl the part. Ata
m ni mrum for re-use, while the previously replaced
subggegnt IERAGCYSHY this ey regull in gertain portions ofthed it hgnd straciure,

A i
e LS A M L SRS ROE e M il e
accgRhblagiitiighuinh for Pé-ave, ik Yha 12oViecddreplided 6@al baldladd vanes are
portion of the nozzle segnent. BRI EF SUMMARY OF THE
neaflKPEWT| ON The above- mentioned need is met by the
present invention, which according to one aspect

: r [ e .
Ac LS PR AR B e sFBRo AP rh et RLANEH PRRE . it wouldbe
- desirailoiotRve @ aetid dTesabaing ad previalsly Raktedud rafaligble portion of
di sposed between outer and inner bands, wherein the
the pogzde segasat.and t he vanes are previously repl aced
conmponents of the segnment and the inner band is an
: i oAl f egnment; separating the
BR?%%%¢ﬂ@%%gﬁg?gﬁﬁp%g@%%ggﬁgﬁsegnent; repairi ng damage
in the outer band and the vane; and joining the outer
Thexbo tk-aiefitidritd neadis nied bathe rdsynt irvetifi@c ivhichdiccading aeome aspect
i nner band segnent, made for exanple by casting, ...
providey# mgthogrofgepriringa Hiybine mozaln segmest educh mglades providing an

engine-run turbine nozzle segment having at least one vane disposed between outer and

inner bands, wherein the outer band and the vanes are previously replaced components of
the segment and the inner band is an original component of the segment; separating the
inner band from the nozzle segment; repairing damage in the outer band and the vane;
and joining the outer band and the vane to a newly manufactured replacement inner band
segment, made for example by casting, forging, or other manufacturing process. The
replacement inner band segment includes an inner band having opposed first and second
sides. The first side has at least one airfoil-shaped recess formed therein for receiving the

vane; and the cold side has a raised collar integrally formed therein.
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repl acenent inner band segnment includes an inner band

havi ng opposed first and second sides. The first side

has at | east one airfoil-shaped recess forned therein

for receiving the vane; and the cold side has a

rai sed collar integrally formed therein. 2 According

t 0 .anqt her. as c t he .inve a,turbine nozzle
Actfiait Sroedt HEE! afhe iy Eriomy A Rab ARyl SEBFR PR ap ouver
bR e PRETREH: inrdf batl SBgma ihé1BGihg A Nbher BAM; Ald 4t18@1E ofRN\Bine

vane di sposed between the outef and innef bands. The
dispesed betyeentl therakier hed inaerdbaade Preowiarbehdandtbevargmatk previously

red.structure and the replacenent in
useeBitb B S A i Fo ST s WA ARl g ey
mafRRELRES feP&ed, of the invention, a repaired turbine
nozzl e segnent has at |east one vane di sposed between

an outer band and an inner band, the nozzle segnent
Actrailing te epetheraspésy of He imedritio, @fepgleght’uahmm gozzrescigment has at

leag g S PoRRe) CERErey 2 GUIEE Renq i igne o, {he opA, srenent
beiA@ tepalt8d ¥AMR mbiBod oﬂe%p‘érdﬁﬁg WhATh Y Bhdr Rith AcEBRle segmen;

i nner band segnent having an inner band. According
repainog demagsipdld ousér bahd amcti\he mancoand Jalm@ﬂha outeebandiand ére vane

ban se i in rbLne nozzl e
to i R frentioSnend e B AR ba ot
side and an opposed cold side. The hot si de has at

Ac&&éﬁ@ t®RR IR hiRE of ARGt Cﬁ%ﬁa&éﬁﬁéﬁ?&n&ﬂlﬁﬁ&k enfOfluse in
the cold side has a raised col integrally fornmed

repginiag dirhine BREAEsRESARIIATOdN: OFaThide mvomam ahot side and

i nve best, under st ood. refe ence to the .
an QRO A e TR gt o R S 7 S et BHesm e gerein
ancPthé QORI 139 a 43N ddllaf inflsr AR foﬁnwwem Figure 1 is a

perspective view of a gas turbine engine run turbine

nozzl e segment; Figure 2 is a bottom perspective view
BRBﬂ?BEEéEHBEERﬁﬁH?THEéﬂbbﬁﬂﬂtﬁbgnent used in the
repalr met hod of the present invention; Figure 3 is a

f.th
T B B i dbaStaBi gy Pl R BT R o8 s in
conﬁlhﬁtl@h'tvﬁl!h tﬁélﬁ&oﬁi@gn Gﬁw‘iﬁ ﬁ%\ﬁes‘ hhf\bmeﬁ nozzl e segment

of Figure 1 after |n|ng thereof; and

Figure 1 is a perspective view of a gas turbine engine run turbine nozzle segment;

Figure 2 is a bottom perspective view of a replacement inner band segment used in the

repair method of the present invention;
Figure 3 is a top perspective view of the replacement inner band segment of Figure 2;

Figure 4 is a perspective view of the outer band and vanes of the turbine nozzle segment

of Figure 1 after machining thereof; and

Figure 5 is a perspective view of a repaired turbine nozzle segment.




Figure 5 is a perspective view of a repaired turbine
nozzl e segnent. 3 DETAI LED DESCRI PTI ON OF THE

I NVENTI ON Referring to the drawi ngs wherein identical
reference nuneral s denote the sane el ements

t hroughout the various views, Figure 1 shows a turbine

D} RffS BTN AP ATERECa between an- arcuat e

outer band 14 and an arcuate inner band 16. The vanes
12 define airfoils configured so as to optimally

RefEiiRIS e B8 WO SR EREI Bt SumeRg Sgptade e Slements

thrdughit tReRHoud 41edFibrdeiHNg 4 t*ﬁﬂn@élﬁ@zleeas@gmbﬁnﬂf hav1ng first
radi al boundaries, Trespectively, of the gas f

andtsheandglozzlbeanss 12/ Iﬁiesregwd@tarqmspﬁh@bmmacmuw\beném
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first stage nozzl e segnents; |later ‘stage nozzle
Th@ergmemda inmed baradsi 14y amtb Iﬁ@bﬁm ithd gwtes aihinneo kddig Houhdaries,
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tant material "and/or thermal barrier coatling.
fong@d;themnb Coelimnigilesel S\Iard: inostrtmbwalbr faurpl indadtistage ndzzbasegments;

e SHB B oobPRE  S0L EE blole FeE B
segﬁéﬁtsﬁﬁE e r{?&Hean% lﬂ%l?&ﬁdlﬁf Gy ?a[lﬂ%g”%%taba cEEAE del%l—

Ene nozzle segnent e recogni ze
basédﬁatpetaﬂey,mndsmytbel coated tvithna cm-rcsmmietlytampmtenabdnd/dr thermal

M@%@%@gnge ?@gf@ n?e? %&T%o%] énéig%rém fbfyc%fﬁ %E&@gms%elo
magggcféifc‘&ﬂlfé’ﬁem‘?zﬁgﬂﬂ% Har c%ﬁﬁg&rgﬁ%y%égtﬁ EJpQ{Pnhé%ﬁéds of the

ace over nperature cause gas stream

_ present 1rfv©ﬁtﬁjrgﬁe aejeibed hiergaelithngsgebetoed bvo-Aanaiorizleosegehent, it
a portion of the nozzle sa‘%rrent 10 may hecone
shoeié@#a%f@am%d thakthp present jvepHon is eg Wcauapb@bketﬁ@pz@a sgggnents

hav@gc&wnhﬁggﬁéflfgaocesses In cases where the outer band

vanes e non-repairable, they nay be
repl aced through a process such as that described in

Durlhg@ngiaboperatin, ficho2ZI8 seganait 0 esh dxperitrve casking oedanadge such
the present invention. The present invention is

as mighbresaly from locplesusfage gver-temperature caused by the hot gas stream or
foreign objects impacting thereon. As mentioned above, a portion of the nozzle segment

10 may become degraded to the point where it cannot be repaired by known repair
processes. In cases where the outer band 14 or vanes 12 are non-repairable, they may be
replaced through a process such as that described in U.S. Patent 6,416,278, assigned to
the assignee of the present invention. The present invention is directed to a method of
repairing a nozzle segment in which the inner band 16 is non-repairable while other
nozzle segment structure is repairable by known repair processes. Although in current
known applications the inner band is 16 typically exposed to less severe operating

conditions and has a longer life than the other nozzle segment structure, each repair cycle,
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repairing a nozzle segnment in which the inner band 16
is non-repairable while other nozzle segnent
structure is repairable by known repair processes.

Al t hough in current known applications the inner band
is 16 typically exposed to | ess severe operating

condi %Fons and.has a Jonger life thap the other n ZZ'@

Wh%t as?qne{‘é?ttﬂ“éj TR 1P % HAPPOTCYC TeR ACTRCRFEPHE SUGhy ag,fhat

des&ql?éarif{ £1347 783 kenk %H’&érhe&éuy?‘reﬁﬁé& RIRA1HE of RR LBCLEHRAN 6 as a result
repai r such as that described in the' 278 Patent

of therproeessext @k yo reathve gsotedtevelcohtings that hkso iremeve taa chateBiahs
a result of the processes used to renove protective
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joining a specially "designe Wy manuf act ur ed
replaeeph@ut emren tband segmdydirid the gnmmre tfom érict theanoereband difn was

remORey FiatFes S o1 QU ORTHE ViAnS HeTied GGy Revtpeired
replralgé?hé?ﬁ ﬁﬁ%f‘lsan'd@g%mﬁ?m 0S %gﬁﬁ Mudtrded ggamn}!'l@ tﬁer} lacement inner

[ustrated ex e the replacenent in
band aegmparit 380s arsindagralhyt cagtrmbde;hawa:gta qauldamde anhn glda faadhglaway

frorh s s A9 DRl s 3t aele 24 enieapiies %&%g&aﬁw&x and
mdgg%hédélg%%oﬁttr@%anég%glagdﬁ%%ﬂg su%%g??aﬁ gfg)%%ﬂ fnge 26

provides/stohetural tsupyadrtitoathe frinepbartd técaridhatsol proeidedambuitingiudction
al so pr vi des a_npunti %functl on V\,hen the nozzl e
wh %‘?ﬁz e fgement ]r%lsdl“it%[g’ i'h 4R RNERAYI ne. shown in
Figure 2, at |east one reinforcenent feature referred
H6Q Y,
s B EPEIERe| 2 B e HGRERLIORAGITESA 16 00k 38 i
mtegﬂlllbrébmw ér5tha colil $ide 2D pf thesreplabdmeit imder band tegemogt B@.{Ehe
replacenment | nner band segerrent 30 between th

collglt 186 8 Bolic upratFE® Plogk whichipirgng ti e spmlpssamsabinnerbendseament
T T e A

divide®intd twordr@uire upraised porftionsadilustratdie Tval reséssad potkerk 40 test
repl acenent i nner band seeg)gent 30 The perineter of

seen MI@E@ Reare formed the hptidecid of the raplacegngnt mwat band segment 0.

oo BRI ok SEEERDHE! B SIS YTET, e
recdd§es 90 BRY inle8AILP Yortheld dk pires{ thPRipRict@Bnt ifntr bexddEpment 30keyan

could be fornmed by a nmachi ni ng
be generated by a further operation. For example, they could be formed by a machining

process such as plunge electrical discharge machine (EDM) using an EDM electrode
having the airfoil shape. The pockets 40 are aligned along a single parallel plunge axis
for each nozzle segment. Each pocket 40 is oriented so that the respective vane 12 can be
properly seated therein. A receiving slot 42 is formed at the bottom of each pocket 40.
The receiving slots 42 extend radially through the collar 38. The receiving slots 42 can
also be formed by plunge EDM. In this case, both receiving slots 42 are formed on
parallel axes. This can be accomplished in a single operation using dual electrodes of

appropriate position and shape. The receiving slots 42 are parallel to permit installation
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process such as plunge electrical discharge nmachine
(EDM using an EDM el ectrode having the airfoi
shape. The pockets 40 are aligned along a single
paral |l el plunge axis for each nozzle segnment. Each
pocket 40 is oriented so that t he respective vane 12

of (R el tior W hBRBPUR AR ER D ORRLESY. The

receiving slots 42 extend radially through the collar

Mo@@spezﬁﬁaﬂlfAQﬁé Wit sféinf&hé‘%gﬁi@%etﬁocﬁﬁ 8 $nshOét BRLIne Yun nozzle
pl unge E In this case oth receiving slots 42 are

segfrentsectumed fryam thel filld fox serviciing to idenifp euc:lncsogmpms 30 &t have a
a si.n ual ectrodes
o e OB TR S T oGt hon e SR S S e s peipablepy =
con®ERidnal lﬁt‘,ﬂh@h lfr@%tféﬁﬂﬁ‘tﬁts WRE B@édr?ﬁ ér%hgnﬁe Rin sEQﬁel{t% SARh the
bosses 46, are described in nore detail bel ow.
inngrthaed 4 ﬁ es:arf origihalyompheenit of theabgrmem Opwhilé theromperiband 14 and
nei IS ﬁo i nspect -.engi ne run ﬁozzle fs .
vangs, | 3 MRS Fe PTG enREctiyed campgpentsaty iR of A apign dyring a
preSiBRPLS cide, tiatx 9 afla Qt‘r? '8t El%"r%?zhﬁ RbRrib&NRY thP ngjvejiﬁyted
whil e t he ot’her noZzle s gnent structure Is repalrable
278 Batent. %WEMltabhaiozﬁeségH@t Fo baptent identifiéd, & sholld bosidpped

in an,en ment .in ich the inner
of any cQting Wgich: S%e‘&ﬁﬁgﬁeﬁpﬂar of @'grﬁérﬁtanwat%ﬁ%gﬂtw be
pref. e l&@ﬁmgjrﬂat@fgéei n%éfrra%]: B ]gﬂp%ﬁ‘ﬁﬁﬁtg aHfWh?élbat Bt Ub R as gnt

conponents Tat t elr-insta ur ng a

blagingyvehentical biths,rand Yied like, by :ﬁocﬁrbahama&f aughate¢hniduet.lhe next
repair described in the above noted '278 Patent. Once

stepis M@Pﬁb?@crﬁdaihe@%e&ﬁ%t sl s b Mping HRAWR Fepalg techpiques
suclt QQ&t‘r@ ﬁtﬁmﬁé féfrﬁgfeﬂgﬁ 9} @a}{l{.rmg%?ﬁ'tﬂg l@tﬂ;)eéeax%] v&ﬁtb%grbéﬁaus

corrosion o esl's coa
willrearagridd. oul benceded rﬂdwndi’ﬁg e il cordiyioh of theloufp bﬁhdJBi 41| vanes
any suitable technlq such as_grit blastin
12. Awg peiagionar thermal gepting that were Qsiely a1sedarp rlﬁhteamﬂleérat this
Um€UCh techni ques. The next step is to repair cracks in
‘he outer band 14 and vanes 12, using known repair
techni ques such as alloy brazing, alloy build up,

- Thewedxtlstap istacschiratel thi énnefl bagE] € Goietht ired) alf theeaizieSegivent! 10
be carried out as needed depending on the condition of

withayedyynaging thesirfoils. Senarajignasaccemplisied bygpvghuginadhrough the
s SEATFS o688 okl BLE he 7 D B o g8 bped
anytdo@veérivanl hragk HEchf 408n tabfisive sduttadg tnhl@eln@ﬁ EleEtrisgl0dEHarge
mac:ll-l(i)ning. After separation, the unsalvageable structure is discarded, and the outer band
14 and vanes 12 are prepared for joining to the replacement inner band segment 30.As
shown in Figure 4, it is seen that the inner band 16 is separated and machined in such a
manner to leave a mounting platform 44 integrally formed on the radially inner end of

each vane 12. Each mounting platform 44 has a raised boss 46 integrally formed on the

underside thereof as a result of the separation process.

The mounting platforms 44 on the inner ends of the vanes 12 are shaped and sized to

tightly interface with the pockets 40. The bosses 46 on the airfoil vane end are sized to fit
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wi t hout damaging the airfoils. Separation is
acconpl i shed by rough cutting through the inner band
16 around the perineter of both vanes 12. The cutting
can be performed by any conventional neans such as an
abrasive cutting wheel or electrical discharge

. chining. After, separatjon, the unsal vageabl e

intg i, v Bigs ot e Hegrer e npel Rand sagpent 3. £l of these

surfiRBEse hiachin€d o { pRAl QxdsTbr bth Pl 15 Trbib ghd 18R R96 TR Briented
I nner band segnent 30.As shown 1n Figure 4, it Is

to teaiestalldvhmta the rdcaivarg dhatn 42 hich amayisormachihedrna theeimeayedallel

axdonlt 4 Bsiks PorEmathingdieh (g drIRIARcs 1 fb TBRGPIF vaasg R, then
' |t a- ' :
theX %‘&ﬁd 14t beﬁﬂ?t?/llémﬁﬂ)tt &90 t4%et]‘e9£1{§13 At c.t&ggergwgr%grg?&g g%gﬁi bind

I nt egr al formed on under si
giver thel Heigift of He wamardst The mopuates slatfdfes 4 wittichngre significantly
| atforns 44 on the ipner ends of the vanes 12 are
Shogfﬁaﬂﬂéa thehpssss Aeare 6ecetwe§m f%; popkety $Qefthgrepincement inner band
ﬁgﬂﬁﬁggﬁs 40. The bosses 46 on the airfoil vane end are
sized to fit -6 into the receiving slots 42 on the
repl acenent inner band segnent 30. Al of these

Aftsuall acek rapmais arctondeted ang dreahbdiniag eperbtionshune boniplesd the
12. s, .the SS 46 are oriented to be jnstalled
OutFrfha&EHH and wngs \‘bff ﬁ‘i}jie the &péaca@lﬁnweeﬁ?a%# smeab e ApsppRled to
forida tr@;%i%@%z rﬁe?lng t IS@)%‘ﬁﬁwnl i;’i F%ﬁrebg’.s SKS iffcMEd Ghove, the

machine adi a t S

on the axes o e respective vane
replb2emeérteinnert byl sopitledt A0tis escnitdéd by dastaltihg thdr@asd aiotnting
2 because the convergi ng surfaces woul d bind ive

platforss i igieithegorieseongyigdancr bgnd nogke ithegvape Boss6y fésinto the
! he- B9 t
coffportif It Bl ARLKEAL o, ARG, DT RRACH Gy

bordivpedlonpthel colbe dosyihtedBcesAnttly inAtd ba@d a6l sidePai Béndiiemay be
conpl eted and the nachini ng operations are conpleted
accomplishediinp conyeatianal meanermek ag braging of weldingnltheugh hrazing is

s 5P SRR by BB o durin

engiritdbpepdtRel aadake detiffental @EFLACHRE digtéreibn PORE pRBGTERIoining
30 is assenbl ed by installing the vane nounting
opepationf wewld bpato firso legadly congsésrpnedi gay (IAGR weld sach ke pand

. t ane_bosses 46 in he corres di.n
rect B3y 0T HROERRG BnE Bo b ThR e L SR RS the sop
betiédn }Reks WomANIBRind Bl azed AP Eh P pPRGDrARRIER) dvRF theBfsosed edges
interfaces on the inner band col'd side 22. Bondi ng nay
at theinterfaces. On the cold side 22, braze alloy is applied to the collar-to-boss and
collar-to-inner band interfaces. On the hot side 24, braze alloy is applied to the mounting-
- platform-to-pocket interfaces. The assembly is then placed in a furnace, positioned with

- the replacement inner band segment 30 up, and brazed.

Lastly, any corrosion or thermal protection coatings that were originally used are
reapplied in a known manner. Additionally, improved coatings could also be applied.
The result is a repaired nozzle segment 54 having a previously used section
(corresponding to the outer band 14 and vanes 12) and a newly manufactured section

(corresponding to the replacement inner band segment 30). The inner band collar 38
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acconpl i shed in a conventional manner such as brazing
or welding although brazing is generally preferred
given the thermal gradients that the part will be
exposed to during engine operation and the
detrinental effect of meld di stortion. One preferred

Ner tion to fi.rst
proh Rl b O B G R e Bty bR b 85 s
a scétdnd Ry tdiéhtion FRmet) Mot vsarfehdqﬁ&mﬂ@ platfemBXhnet baR jgﬁ)&t'fﬂls,
be to fill the gap betmeenzggrts with alloy and braz

thep ﬁmelrlara%«?dm%pvvmtéimva@pm o veparating ﬁ@mbs eglagemery inner

th [ erfac oId de 22 braze a
barlsebiey 5P yECa R B8 el oA Sp 8 Ve e pfonss R S eiialiss om
belﬂ@ﬁ@llddnh@ﬁgﬂqe&eplmrﬁéa@nﬁer bﬁidq;%gr%ént Jpraze alloy is

applied to the nounting- platformto-pocket
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i mproved alloys suitable for use with such conponents
are devel oped. Traditionally, engine operators would
have to replace existing conponents with new
conponents fabricated fromthe inproved alloy to
realize the enhanced material properties. However, by
fabri cating the replacenent inner band segnent 30 from

i mproved alloy, the repaired nozzle segnent 54
WHWTI“F CLHMEDR IS i h part, the enhanced nateri al
properties. The foregoing has described a fabricated

repair nethod for turbine nozzle segments as well as

a repl t repair
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3. The method of claim 2 further comprising forming a pocket in said inner band,
said collar being joined to said inner band at said pocket.

4. The method of claim 2 wherein said vane is joined to said collar and to said

inner band segment by brazing.

5. The method of claim 1 wherein separating said inner band from said nozzle
‘segment comprises cutting through said inner band of said nozzle segment near said

vane.

6. The method of claim 5 wherein said cutting is carried out so as to define a
generally airfoil-shaped mounting platform around the periphery of an inner end of said
vane, said mounting platform being shaped to fit into said recess of said replacement

inner band segment .




joining said vane to said collar and to said

repl acenent inner band segnent. 3. The nethod of claim

2 further conprising formng a pocket in said inner

band, said collar being joined to said inner band at

sai d pocket. 4. The nmethod of claim2 wherein said

vane is joined to said collar and to said inner band
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