; FGe3e-?t-<Lh6 Tt+/ 01-9 69 METHOD FOR REPAI RING A TURBI NE VANE BACKGROUND
CF THE | NVENTI ON The present invention relates to a hod for repairing a
vane used in a gas turbine engine. Re-ai rfo“‘m‘mmmmmmm&lts the airfoil
section of a turbine vane with a new cast a | re-using the
original platfornms. This type of repair has beensused on first stage
turbine vanes in comercial jet engines. In this type of repair, thgl-469
airfoil is joined to the platforns by butt welded joints within the
airfoil. In yet anothemvpred ForRRIPAIRINGIA TURBINEPENE i S perforned on
first stage vanes. In fhis type of repair, the arrforl and the outer
platformare entirely replaced by using a single butt weld in the airfoil.
In both of these repair ne @%@R cﬁo%ﬁ fﬂvﬁﬁffbﬁnuntalned by a
re-strike of the airfoil aEEér—aé%ﬁﬁgrﬁrﬁgfﬁas—beeﬁ—co eted. There
remai ns a neetef pired e & nelehadiony eelepais toarme medhaid ﬂdrﬂnapnmrlﬁ@MWRRY
OF THE | NVENTI ON Accor di ngl Is an object of the present invention to
provi deVaPfetR&4 PBrargﬁél %ﬁ&lgevﬁﬁgLﬂﬁ ‘ch | eaves no welds in the airfoi
portion of tRe-LeRFoi8dnYARRplhlcesS thel WildFen 10kt B JMe Ahasete
invention to provide a nmethod for repairing a vane which allows control of
t he van¥anezvi&hapeseby cagthiaditdgids whd Leoinerusdmidadds iotsidatebf by an

add't'QBthESrEEE'k%h&%ek§&'°%f repair has been used on first stage

turbine vanes in commercial jet engines. In this type of

repalr, the airfoil is joined to the platforms by butt welded
joints within the airfoil.

In yet another repair method, a full vane repair is
performed on first stage vanes. In this type of repair, the
airfoil and the outer platform are entirely replaced by using a
single butt weld in the airfoil.

In both of these repair methods, vane nozzle area is
maintained by a re-strike of the airfoil after all joining has
been completed. There remains a need for a more effective

repair vane repair technique.

SUMMARY OF THE INVENTION

Accordingly, it is an object of the present invention to
provide a method for repairing a vane which leaves no welds in
the airfoil portion of the repaired vane.

It is a further object of the present invention to provide
a method for repairing a vane which allows control of the vane
nozzle area by machining of the joint surfaces instead of by an

additional re-strike operation.

W
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01-469 It is still a further object of the present invention to provide a
nmet hod for repairing a vane which provides baffle to vane fit as good as on
a new vane. It is yet a further object of the present invention to provide
a nmethod for repairing a vane which requires | ess platform nmachining and
whi ch mai ntains the original outer platformground surfaces, seal slots and
bolt hol es. The foregoing objects are attained by the repair nethoddbfd4déhe
present invention. In accordance with the present invention, a nethod for
repairing a vanesusedliln za f@ashed Ribje@n@MehHes gyapdrtedinvidier et hosl
broadly conprises the steps of providing a vane tqQ be repaired, which vane
has a fPFRYi@Eatf BEHrod ffi%rrstremltrrlé‘é?s a yedec oid Gh Rrvrides kekbiry to
buttre ngd: an_ai il nd n the first and second pl atforns,
renovi ﬁgartlﬁeg%?r S? g}cog)ltdf 3%>r(nt°%t %el?)fqb“l"}r)ga\ﬁ%&ttress, and the airfoil in their
entirety andIteiwsviye§ parfurdhetrhebgectnd pltdtd grrmasand tiereseiciond bt tress

| eavi hi ned tion, .pr.ovidi | t, detajl havi t
| east 2T EPI B eReREOrs £O51 SEPAIHING Fopilito Ty HRAUAART (ERS° and &
repl acegeat fainf Ahbhipasidt i@ Ko ildhe rzapltacenethdedmidin£Ll adfutvert o the

machi ned vane portion, and formng a joint between the machi ned vane
porti orPhaEfera gepuadentFifagenai Iscadt Bdotdetadid PG threlemt hod for

repairing a e in ti : S er. .ohj

advant ages. af Fonaareoenat b T Uers SBY PR He P Bl e
descri pthenpaadehhe iaveatpjanyi ng drawi ngs wherein |like reference nunerals
depict like elenments., 2 01-469.BRI EF DESCRI PTI OF THE FIG 1
is a per specf?v@CGPE\%aBFeaw\%ﬁe l?éers&?gi re S8R 2 & @% rs\%%ti ve
view ofrépeivang af vEhe ukeW tih BheaisnreirHint fedigind hes igwgridud i remsse the
airfoil, and part of the outer platformand the outer buttress renoved.

FI G 3 Tethko@ebspadiyyorpawser &heepsitaPemaft M&Vaiding & Yane He® i hod of

t he pr cLayent IS ~Q r.spegti j e : Shal r in
accor dﬁ%ﬁ?ﬁ'tﬁggg%g&% ?lrﬁer?t ifg%.&D%'l(iAaltN 5“%%0%1%%{ THE ' eéj
PREFERREE: &VBQORL ¥ERG 8, Ref eeciongl bovwtiresE,Ganll aan ednefdlill textendiepnired is
illustrated. The vane_ 10 has an inner .platform 11, an_inner buttress 12, an
outer grEtTSe S35 ARTO0t 810 GECPBES PIAL L San TAMTGMY Te et dhith ng

bet weerpldterofnpr thkatfiesh bhtardsishe 2ot aheplaatdfyim 1 e ouderidal§ress

14 has a plurality of bolt holes 18 faor joining the vane 10 to_anot her

engi ne_%"&i‘%p’b%ﬂ‘(.lnﬁl ears pf Gber é@é@n@hé’lﬁ&rfﬂréfh apsl dhe r?éﬁ‘%PJ}f% by tress
remai ni NG @{ AT 2t e cHIRG 319 ahas pBeel iBC iRl didd Mg NG ddieradtaif orm
11, the inner buttress 12, and tphe airfoil 16 intheir 'entirety and a

cent r alhgoing oat oleahé suteplpamestmiiz sén®la tform,om dferlrcanany
buttress, h e iQn r f e y: he d using
any sui %1%279% g‘éﬁﬁ%%g%ém&ﬁgm% ?%p?%gteglre ts&cq:fe{l)gﬂdrijp% I nl&%r{qelrgrzl%ee or wire
EDM Asreplademspendbtatll EeGatdyea tootttle 2 dhsrfeat mechd rpditei argararbdit t r ess

flange 23 of the outer puttress 14 as a.result of the renoval step. The
not ch HrErerand 918kt gﬁ&’egﬁo{; & F@cires 358 FOHHOH RN e@'ée trailing

edge extgNchOfmefH HBeR1i12S can be seen fromthis figure, a central portion

28 of the outer platform 13 between the rear buttress flange 23 and the
forward butt@ekerfdahgdlsoof the method for repairing a vane of the

present invention, as well as other objects and advantages
attendant thereto, are set forth in the following detailed
description and the accompanying drawings wherein like reference

numerals depict like elements.



3 01-4 69 has been renoved | eaving platformside rails 32 and 34. The
.cuts used to renove the central portion 28 are nmade so that when the

repl acenent detail 40 shown in FIG 3 is inserted between the platformside
rails 32 and 34, the airfoil portion 42 of the replacenent detail 40 is
properly staggered in the repaired vane 10' and the proper flow area is
provi ded between the replacenent airfoil 42 and the airfoils of ad)bcéh?
vanes. Nozzle area is controlled by the angle at which the surfaces 36 and
38 of the platform si dERIEH PESTRIMT IDN Qe TR DRANINGS angl e of the mating

surfaces on e replacenent detail 4Q. This enables the entire replacenent
airfoil 42 Fggbe L dfafe®StSPES IS tVH(?wn@zilae vm%q:&@ LR3It rates a

repl acenent pget abl 140 MyeglydettuUsRA iQw @Fivthd RRinang T The wopl agearent
detail 40 has an integrally forned replacenent inner platform43, a

repl acéhear PARSLOBt tées 1aperaipy titre sseplticemdmicdilyf @ind 4mriThef the
repl ac n taid 40 al as._an i rally for new central portion 46
to be §§§?édg§8?£85%‘5?§f$8rm9§% e ?%ﬁﬁgfﬁfygﬁ dggéwwnch central portion
i ncl udes a Fepl.aGenenta eutrepgatdtiecormepoicti eh répl srengitegiedd V1 fugad

raised,gor%ion 4g to be$gpsitioned i,n the notch 22, which raised portion 48
ext endiPabBfeMeREosy Pfatd P rEFente it Ve 36 i on 46, and an integrally

formed repl ggemreat jRUtl KRESPIRINNGiRIIS )6 RO 21 rERe irepl acenent
detail 40 may be a cast structure having the aforenentioned features. The

r epl acefeardaacai Wiy the taessstf dowventdogane material formng the vane 10
or a conpatible material. FIG 4 illustrates a repaired vane 10" after the
repl acenent detail 40 has been positioned relative to the machi ned vane
portion 15 anDETAINED DESCRIE.TIONe OFe[THIC GRDFERGEDIEMBEDIMENT (89 nachi ned

vane portion 15 na%gbe jorned 4 01-4 69*to%Fther usi ng .any suitabl e
vel di ng or BRASFAGTLeERHi §Ge Flfowd /i & VRESarl. Tt Bes IPeridis%ed S o use a

di ffusionubtazi-ed.t eahri Gdget A0 PlaR Lhe ineRlragammYogetal,l AD @ikt he
machi ned vane portion 15. The diffusion brazing is carried out by applying
a brazPHELwEEEr L8l , 28ueNtey R1BSLeNTC IRy aichi oY Bt orldzi dhlatvy, to
t he su of (t r.epl t qhl t inne i 15
to be ForBea it oot hae O o e, a1 A Sk R e d et e Y
machi nedavéinempdBt.i oMhes cane rt e treplssc ddehizsdet @luréQ idrve o dodd- in a
furnacg, . The.repaired_.vane ' is_th heated.to a first tenperature in the
range §?15596é E8rzﬁﬂéﬁipgr%getw epi&i&& @Foﬁhgrrfﬁﬁéqﬁ q#ﬂ%ﬂ?ﬁ inute to
20 minutes atGa RresIuiseraftcksheneapgetabn01600F Tol whd awerrembiarieaf t er,
the repaired vane 10' is heated to a_second tenperature in the range of
2125F £6L2175PSf ¥A1g P ageliesd I chR®ehaitge T6IOMEORPE HIMATe RIG GIPT™

m nutegat +AB 3hAREPPEHGREEIIUN 8ndl tRe0RAT£IQNr 1¥ ihOWees TREI1GAIdF . the
repaired vane is cooled to a third tenperature in the range of from about
2085F apdapogentradrFpogitdbar alfl fhet catest @loft fagpr 36 @aceley PRR/GHqutal The
repair % [0S | 4 ,at ird t tu fLQr i rl in

t he raﬁg% %‘gﬁg'rt ]8h?§q}ﬁ§§r 2.4'Af Erg% t@%ﬁﬁgg&eﬁgﬁ%& dt &ul:%sr t%nioﬁ ;thggég%}engdodovm
peri odpayhber epaorved vaieagl@ny sudktlabwet @ echali gdewknioorn demthenpariat ur e
(approxi mately 68F). The repair nmethod of the present |nvention results in
a repattedl F8ngrERAEIHasThe [ABPds OFnWakE Eoi S FOP &% REETWelTihg or

di ffusyeg, bpazhngetihe 25t 1eNgbinel MR ehicahca? LR tr@isht AiSresSS S hgn the
base all oy. The airfoii is exposed to the highest tenperature and high

st rengthei autke Ruttaesspldviedi agresiwdite ofuithlel gewavel Bierher The nce t he
joint |j | - hec I ra h t i Ifoj t
requir%ﬁ%%?szgnpﬁggeggggg %F%%Pg%2§5ok§ng§§cégéggc%bggequﬁgm?é%g#?ﬁﬁ%fhod
of thetpaedénty edyenextenalibaws Eomthel,okst kanvaee seenzlfe-car e iy
nachininauof the joint surfaces instead. of b¥ n additional_ re-strike

a
oper at F bAYT Re- 8t FERETEE PRE T 8Re 2En8hgéL St RETEFr PRt tO&hdr £ 6T ect the
nozzl| etﬂéeﬁeaﬁegﬁyckle% ¢39nde %p‘éfihe‘ﬂhleo FoRUee B‘u“t‘t‘%&rs%‘?‘ﬁ%dé" jde
areas that are deformed, particularly at the trailing edge root "and tip.
Re-strike al so changes the airfoil shape fromthe optimal. For these
reasons, re-strike is undesirable. As previously discussed, nozzle area is
controlled in the inventive nethod by the angle at which the joint surface
i s produced on the machi ned vane portion and the replacenent detail. The
entire airfoil is rotated to adjust area.




Airfoil cooling usually relies on maintaining a closely controlled fit
between the internal baffle and inner vane wall. Msmatch at weld joints in
the airfoil reduce the cooling effectiveness. The repair nethod of the
present invention is sufficiently effective to allow a conventi onal

internal baffle to vane fit as good as on a new vane. The two di nensi onal
joint configuration used in the nethod of the present invention allows469
sinple machining by grinding, mlling, or wwre EDM The fit at the joint

can be xastpekhedetnovielde lieahvamna A R Lidld Ofa 1S4 MR daid 834 NY PhECESS
such as diffusion brazing. Relative to the full vane repair nethod, the

met hod @RtEhBsSpAesentemaventtihen Gedfiiale PILELOTDI 2R 135 en aDi F0 nghavhi vleen
mai nt al ?hﬁgrgéhg‘:gﬁ'g g.l“d%rtaﬁ'la%fd)rgﬂc%o il S f ages .ﬁ?@éréégt%etéeen‘)l‘ 469

and bol ition, "any inner platformmachining can be done using
outer pthefplatfiaeh sedesuafidceS2aardhtinys.thAs @l rsiil tpeftide 42pafrthe

nmet hod of the present invention, nost qof the airfojil.loading is,transmtted
{0 the TRRLFCERANS,OEEddsd o5 el HRAREY 1Y (BAdIP T Gy H R et sRn BedmEnte

detai | yothayy gaNGrbBEQUI MG L] Ny drABIAIW Bd1aisdi el N804 ERERAT
for the joint. If a 100 joint failure occurred, no part would I'iberate into
the engphefgas Adt AndWshiee atird aidpniaf mdiamerHasvanesh. dddez+ bedatear &fovi ng

the ent} i plat f.arm t i r ?RQ r i Ng. POr LI of
t he out&ééﬁglkg??%?mbgng?ltehg%%tee%ecbﬁ{}p?{e%E%He: he nmet hod %ﬁ%{wv\%?kééqglg ly as
wel | foplstfokar sideesaifl st 3@ arid 13 aterco arddrthammhdhe ofit ehebuttress

and portions of the inner platformand the |nner. buttress, are repove
i nst ead®2%1n905UEEGRANPTY SHELA qqge|¥ qﬁﬁ#mﬁpforTb%%a???hgg% g%ﬁe

used Onegt}WEbI-BE18RGRS tWRIIGTEGOTRII S8 Bh& LR Ao RAYE i file anyapet O
be repaired, said vane having at least a first platform a second platform

and an arefeil extending between the first and second platforns; renoving
oo S S SRS AN IO o a0 GERvL09
repair the vane 10. The replacement detail 40 has aﬁ integrally
formed replacement inner platform 43, a replacement inner
buttress 44, and the replacement airfoil 42. The replacement
detail 40 also has an integrally formed new central portion 46
to be seated between platform side rails 32 and 34, which
central portion includes a replacement outer platform portion
45, an integrally formed raised portion 48 to be positioned in
the notch 22, which raised portion 48 extends above the surface
of the central portion 46, and an integrally formed replacement
buttress trailing edge extension 50. The replacement detail 40
may be a cast structure having the aforementioned features. The
replacement detail may be formed from the same material forming
the vane 10 or a compatible material.
FIG. 4 illustrates a repaired vane 10’ after the
replacement detail 40 has been positioned relative to the
machined vane portion 15 and joined thereto. The replacement
detail 40 and the machined vane portion 15 may be joined
4



providing a replacement detail having at |east a replacenent airfoil and a
repl acement first platformpositioning sai'd replacenent detail rel-ative to
sai d nachi ned vane portion: and formng a joint between surfaces of said
machi ned vane portion and said replacenent detail. 2. A repair method
according to claim1l1, wherein: said vane being repaired further has a first
buttress and a second buttress with a trailing edge extension; and &aidf?
renoving step conprises renoving entirely said first buttress and renovi ng
a portivongethseai dssagoadybgttitebl cand18ding dr bEhz469 tﬂe&iﬂﬂﬂ@@d@@wn
extensipon so as to create a notch in said second buttress . A met hod
accordlﬁﬁ tdechrFm 21 twAsr BER §£F&ds@80H§epﬁaﬁﬂéﬁﬁﬁﬁﬁptiFéﬁﬁﬁ“hg step

Conpri SeschRIPYENGo2568Rt rtﬁte E%tl'a%m%ts At a38cand RlAthRr Macd frdn i rst
and second platform3ide rail . A meth 03 according to claim3, wherein

sai d repraeepentidat abl. pinel dlltﬁquﬁtep byapinged spicewirdieny catr ép’l acenent
det ai | mﬁt? a_new entra aond atfo m_por | ai,sed portlg{ and a
Y 3 I"0

replace%%% %ﬂgt?e §a?ﬁ§glpﬁ egéa ret&Ms PSn p%PFP@n4§%§%§§%T%) ni ng

step CcOpPpEé&SBBapOAYt BONLRY $al dhtee@luactfa&erst odetdiel replizhamesdl digtaiisedo
portion fits within said notch and said new central second platform
porti ondn¢i EhpeldeBAngs Yaprabrastiryi dé tgi ke Joingdngowsd hedcor iff¢4 o

clai m 1, %Pi&gﬁioﬁogﬁr%ﬁb“grﬁgﬂhé'@St@r %h“'%ﬂe”ah%%bﬁhehpﬁ§ﬂéjﬁS%}ﬁ&FS of

sai d machi ned vane portion an rep acénent detalil to be join
t oget het>pandr the sapdapemnntfdemBng 40epreb6placeet Hod aadoorgiosy tidecl ai m

5, mhereln salg b0|m ,
repalre ane

is then heated to a first temperature in the
range of 2190°F to 2240°F for a time period in the range of from
1 minute to 20 minutes at a pressure in the range of 0.0005 Torr
or lower. Thereafter, the repaired vane 10’ is heated to a
second temperature in the range of 2125°F to 2175°F for a time
reriod in the range of from 1 minute to 10 minutes at an
atmospheric pressure of 0.0005 Torr or lower. Thereafter, the
repaired vane is cooled to a third temperature in the range of
from about 2085°F to about 2115°F, preferably at a rate of
approximately 1°F/minute. The repaired vane is then held at the
third temperature for a time period in the range of 8 to 12
hours. After completion of this initial cooling down period,
the repaired vane 10’ is allow to cool down to room temperature
(approximately 68°F).

The repair method of the present invention results in a
repaired vane that has no welds in the airfoil. For either
welding or diffusion brazing, the strength of material in the
joint is less than the base alloy. The airfoil is exposed to

the highest temperature and high strength in the airfoil

providing a more durable vane. Further, since the joint is



mat er.i al applying step conprises applying a brazing alloy to said surfaces.
7. A nethod according to claim5, wherein'said joining material applying
step conprises applying a boron-containing cobalt-based brazing alloy to
said surfaces. 9 01-469 8. A nethod according to claim1l1, wherein said
joint formng step conprises welding said replacenent detail and nmachi ned
vane portion surfaces. 9. A nethod according to claim1l, wherein sabt-gepnt
form ng step conprises brazing said replacenent detail and nachi ned vane

portionsgpkaeeso 10wet MRIMRG ACGVUdivih Grd &l 10 fo i WIeFIed N Sh dréReRts
f orm ng steg conpri ses diffusion brazing said replacenent detail and
machi ne@nvane pedtitogrsudioaeds. 11. A nethod according to claim 10, wherein

Suriaces (o B8 FOCEHISERREPRGE P HE e AR T PR TERt pl aci ng.

sai d maghiaadivanalpemnts @onwiridl 98 dheeplanersdzdetatda i By and g tacegabter
said brazing materi al applyin% step, and heating sai d machi ned vane portion
and sai hRepPabEmsiE IS Lngtead ol oy ahaddireonal tre-$ehgkeof 2190F to

2240F fQﬁegagﬁgﬁ.peh%Q%rEQR%h%fr%ﬂﬁ?ﬁ@héﬂfﬂﬁﬁﬁé%théxéfgfgﬁfscaﬂg?rAt
met hod according to claim1l1l, whereln sal ITTusion brazing step further
conpri sesrheati hhyesaiod zimc kireed v&Ree gioritiorcandsaxbecptdceoeimddeeai | at
a secoqg.ée erakﬁre En %g% range %f 12§f3t L 175F, far a%tinf frigg in
t he rang%_ of F_?S fgm ﬁl_ut t & f it ST & § ﬁ%‘?%’oppaa% ord ‘#g) o claim
12, whetkentgatdidigf Edgieorobrtazmnag titap Ry-tdteri ol dsesh09 s nghsai d
machi ned_ vane_portion and said replacenent detail from said second, _
tenpera?hFéoié shape from the optimal. For these reasons, re-strike is
undesirable.

As previously discussed, nozzle area is controlled in the
inventive method by the angle at which the joint surface is
produced on the machined vane portion and the replacement
detail. The entire airfoil is rotated to adjust area.

Airfoil cooling usually relies on maintaining a closely
controlled fit between the internal baffle and inner vane wall.
Mismatch at weld joints in the airfoil reduce the cooling
effectiveness. The repair method of the present invention is
sufficiently effective to allow a conventional internal baffle
to vane fit as good as on a new vane.

The two dimensional joint configuration used in the method
of the present invention allows simple machining by grinding,
milling, or wire EDM. The fit at the joint can be controlled to
the tolerances required for using a brazing process such as
diffusion brazing.

Relative to the full vane repair method, the method of the
pPresent invention requires less platform machining while

maintaining original outer platform ground surfaces, seal slots,



01-469 to a third tenperature in the range of from about 2085F to about
2115F and holding said third tenperature for a tinme period in the range of
8 to 12 hours. 14. A nethod according to claim 13, wherein said cooling
step is perforned at a cooling rate of approximately 1F per minute and said
di ffusion brazing step further conprises cooling said machi ned vane portion
and said replacenent detail fromsaid third tenperature to room
tenperature. 15. A replacenent detail for use in repair of a turbi e yane
conprising a first platformand a portion of a second platformand a

repl acenent airfoil extending between said first platformand said second
pl at f off pBPEFoH?lfG: AlRepddddiemy @evailinnedc EHE T " M 94t t her
conpri §kngofle’ 8388 BALErORB1Wirhne xleRds RPUE B Y fAC Afumal d second

pl atform surface and a replacenent buttress trailing edge extension
portion. 17AsAar cpsadénedt tdet aiepadecoedibogl tod dha mrEserfturitthmntdarpri si ng

a first buttre integrally faormed wth said first platfarm 18.
replac%ﬂ%ﬁtogeigﬁla&E%SF&iﬁﬁagﬁégl&Pn&fgpﬁﬂhﬁﬁﬁ tgﬂﬁ%%iﬁ%ﬂeﬁﬂ%ﬂ4inrn said
secondoptaif erBepetiriefurard 35 dled tNSPkAGRARM tdid froid] Aeendrtt emywdilly
fornmed. ' 19. A replacement detail according to claim15, wherein said

repl aceiERPUBegalNgi $hxopgdt toer detdite. 1PWering the strength

CAfr. AL, AyQ . A AS.A 5.4AFQ . - .01 P
,18&,C%%gﬁﬁfékggfcg?ga¥§§]ggfgxé]cg C%Efég%bg?%g¥§§ﬁ&%%ﬁga %ﬁ%ﬁﬁ%ﬂ%éf%a]ca

] ca] capart capuaticalibajedpcdhta] ¢ha] ehglicz] oRa! Patd$(((S)T),, & :,t,,3---*. .
. id
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j 879{ 98rt »r&: jxaBkrdpZheabea) ealc aheali aalkeajtalealstal-er] eahea]iga] cal cal cal ca

] ca] ca] ca) ca] ca] ca] ca] ca ca]ca]g%]ca]ca]ca caljcalz:;

: 7<<=gBes530n5 7201 LBE5 95} 666 B pELorno prg: zt}n}exwt@_rz]b@aqtcrzﬂ%%] d&1%a] ca] ca] ca
}gg!f?ig@i&%%@%#??lgék%gééﬁkgﬁgs%%C%LEQ]%%Lcéhﬁﬂh%&]%%H%ﬁ‘%ﬂ‘%ﬂéﬁﬂcalcalca
1098 (§ntyrdoeBdte)- pGOTRY() abd: TBEROLEeI0URIthrescEand’ LU iyl OR the

#1098z pF0%Ebh YEIUE (hnlr DLl 108 i dnstead.
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WHAT IS CLAIMED IS:

1. A method for repairing a vane used on a turbine engine

which comprises the steps of:

providing a vane to be repaired, said vane having at least
a first platform, a second platform, and an airfoil extending

between the first and second platforms;
removing entirely said first platform and said airfoil from
said vane and removing part of said second platform leaving a

machined vane portion;

providing a replacement detail having at least a

replacement airfoil and a replacement first platform;

positioning said replacement detail relative to said

machined vane portion; and

forming a joint between surfaces of said machined vane

portion and said replacement detail.
2. A repair method according to claim 1, wherein:

said vane being repaired further has a first buttress and a

second buttress with a trailing edge extension; and

said removing step comprises removing entirely said first

buttress and removing a portion of said second buttress and said
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trailing edge extension so as to create a notch in said second

buttress.

3. A method according to claim 2, wherein said second
platform part removing step comprises removing a central portion
of said second platform to form first and second platform side

rails.

4, A method according to claim 3, wherein said replacement
detail providing step comprises providing a replacement detail
with a new central second platform portion, a raised portion,
and a replacement buttress trailing edge extension portion and
said positioning step comprises positioning said replacement
detail so that said raised portion fits within said notch and
salid new central second platform portions fit between said

platform side rails.

5. A method according to claim 1, further comprising applying
a joining material to said surfaces of said machined vane
portion and said replacement detail to be joined together prior

to said joint forming step.

6. A method according to claim 5, wherein said joining
material applying step comprises applying a brazing alloy to

saild surfaces.

7. A method according to claim 5, wherein said joining
material applying step comprises applying a boron-containing

cobalt-based brazing alloy to said surfaces.
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8. A method according to claim 1, wherein said joint forming

step comprises welding said replacement detail and machined vane

portion surfaces.

9. A method according to claim 1, wherein said joint forming
step comprises brazing said replacement detail and machined vane

portion surfaces.

10. A method according to claim 1, wherein said joint forming
step comprises diffusion brazing said replacement detail and

machined vane portion surfaces.

11. A method according to claim 10, wherein said diffusion
brazing step comprises applying a brazing material to said
surfaces to be joined together prior to said joint forming step,
placing said machined vane portion with said replacement detail
in a furnace after said brazing material applying step, and
heating said machined vane portion and said replacement detail
at a first temperature in the range of 2190°F to 2240°F for a

time period in the range of 1 minute to 20 minutes.

12. A method according to claim 11, wherein said diffusion
brazing step further comprises heating said machined vane
portion and said replacement detail at a second temperature in
the range of 2125°F to 2175°F for a time period in the range of

from 1 minute to 10 minutes.

13. A method according to claim 12, wherein said diffusion
brazing step further comprises cooling said machined vane

portion and said replacement detail from said second temperature
10
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third temperature to room temperature.

15. A replacement detail for use in repair of a turbine vane
comprising a first platform and a portion of a second platform
and a replacement airfoil extending between said first platform

and said second platform portion.

16. A replacement detail according to claim 15, further
comprising a raised portion which extends above a surface of
said second platform surface and a replacement buttress trailing

edge extension portion.

17. A replacement detail according to claim 15, further
comprising a first buttress integrally formed with said first

platform.

18. A replacement detail according to claim 15, wherein said
first platform, said second platform portion, and said

replacement airfoil are integrally formed.

19. A replacement detail according to claim 15, wherein said

replacement detail is a cast structure.
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