Repl acenent Sheet oh SEP 2006 What is clainmed is: 1. A nmethod for repairing
a tur'bi ne engi ne conponent having an insulating ceramc |ayer thereon, said
met hod conprising the steps of: renoving oxidation debris fromat |east one
portion of said conponent; renoving said ceranic |ayer; and bl engld, aep gg

| east one surface of said conponent to renove at | east one of nlcks egrls
and cracks. 2. A repair nethod according to claiml, wherein said OX|dat|on
debris renprilg NEPHCDNPOR SREPARRING | TURB BYE] i BN 1iEe SOMBONEDNTSI ng  t her nal
barrier coating spall or oxidation. 3. A repair nmethod according to claim1,
wherein said turbine engine conponent conprises a vane having a | eading
edge, a trailing edge, and gi-@gdND .o TAtHeERIaRty Wherein said

oxi dation debris renoving Step conprises blending areas on said |eading edge
wi th thermal UEMelpmeaemmlxmwemnﬂ¢n IBlat¢$xkﬁra|m§ﬂhmd é@@bﬁ@Pﬁgrﬂ@gclaln13
wherein said blendin a|r a rdi to claim
3, wher ein® %&Wjeb?zé% %gcmg:?%lbe% r“g(élg ?ﬁ&h iy AT %IER% o%gﬁ % gce of at

| east onespffospsd airfoil and said platforn1by hand. 6. A repair nethod
according to claim1, wherein said ceramc removing step conprises
renovi ng said Beemnat - b@&@lenﬁmt%llg?m@?ﬁﬂ%%%ﬁ% tamedmie &§9dMicon in an

aut 0l aVesc oo 03T L EL Lot PO ALAG 10 ol AN diBeil 8l d cerari ¢

| ayer renDJan §? sal'd ceramc la grit blasting.
8 Repl acemtqie&raei-es OﬁncSEEhé’ﬂél@ Gexteri®pie MRtdhad &m@orddatmp@nte@ttsl aim1,
wherein said ceranlc | ayer Vi ng, step co ses remvi ng sai-d ceranic

| ayer usi TRRRI CheRmatit . @ﬁr?@¥ 1kt iﬁhﬁnﬁ£Q1 irdadieli SYFLeHFer efin

sai d conppoed 13 838cat 88p! &1 Eled! AMBAMDN ZO0E, mﬂ@ydwce;@aryr wiRkhed rhytiher
conpri ses renoving sal d depl eted al'um num zone. 10. A repair method according

to clai m@\dvmglmmsardad@pf@@%mn zorenieikdsd i SEEFiechpol Sesuperovilay sai d
depl et ed g&bstrgte portion of the component, usually a nickel based or

cobalt based superalloy substrate, as the first layer. The bond
coat provides oxidation and corrosion protection. 2n insulating
ceramic 'layer, usually. 7 wt% yttria partially stabilized
zirconia, is then deposited on the bond coat. The bond coat is.
typically needed because the underlying nickel based or cobalt
based superalloy substrate used in many turbine engine
components does not have adequate oxidation resistance.
Recently, a new group .of superalloys have been developed

that exhibit sufficient oveﬁall oxidation resistance. These

s include but are.mot limited to a nickel based =uperalloy
containing oxygen active elements such as yttrium and a nickel
based superalloy'containing reduced sulfur. For turbine engine
components formed from these superalleys, the bond coat.is
eliminated and the ceramic insulating.layer is directly
deposited on the substrate. Before being approved for service,
the components fcrmed from these new superalloys -are processed

to improve adherence of the ceramic material to the substrate



17. A repair nethod according to claim 15

abrasive grinding. 11. A repair nethod according to claim9, wherein said

.depleted zone renoving step conprises renoving said depl eted zone by

abrasive powder grit blasting. 12. A repair method according to clain19
wherein said depleted zone renpbving step conprises renoving sakﬁﬂﬂﬁ ted
zone using an electrochem cal process. 13. A repair nmethod acc &Uﬁ)
claim 1, wherein said conponent has |ocally depleted al um num zones and said
net hod fuailber Componsassrefutkiat typesaktibbtalihyrdepd etivermdlimarniones
by raising alum numlevels. 14. A repair nethod according to claim13
wherei n §&P¢ 1TGe@etatiii§Sst ep conpri ses applyi ng an al uni num cont ai ni ng

material to ar%%gl%%et%es%aﬂﬁt%%%p@EQﬁﬁoﬂﬁ%ﬁ%s?atﬂrﬁﬂﬁé'h%rdﬂ&@éeted al um num
zones are |ocated and diffusing said alumnum containing naterial into said

sur f ace. ceBipoaendsai isumdt lasd thecaridifng 1t porktibneloffhietes zndprimesng
restorin tip of said npo ent .. 9,Repl acenent Sheet _of SEP 2006 16. A
repai r nBindRIEIR THD EPD is=iREy BRRELA; G0t PRONGR BOTH AT Laredd er
and Sa'dAﬁ@i%Qbh%Ql%ﬁth%O%H&biﬁ% %@@&heQEbmgbﬂantgawﬂ1m1ﬂévéﬂ@@a&ﬁﬁcp@[tIOn

erein said tip restoring step
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tip and %e ?I%b%a tnérbgﬁ'E?'%h%%rgﬁegg?g appglégggmgamﬁ%?erla . Arepair
met hod a&egmdﬁmgytweMGmaﬂtH& cbmpbh@ntsoﬂmbmsangurhppéyenglﬂ@ abtasiae
material to.s I'ded tip. 5% éf ir method according to clajml,

further E&EﬁP aﬁﬁi NG & 81§ FBp4Pr EBNESRpBRENTP AR t%%&%%?%%?
applylngd@b&q%amd%ac&%athﬂ&k@ay%hdye:sabﬂtsonponent 21. A nethod for
_ggalrlng a turbine engi ne conponent having an insulating ceramc |ayer

reon saldImemHG@rcammﬁuSImgchMeqyespsthefceremm0|mgsokauamgohaﬂebrls from

LS g20° sRAcan 2le b oy BTN Uhiep SR 0O, SELT SO EMG, | Aver after

difficult to identify those portions of the turbine engine
components where oxidation andfor spall had been located. This
has been found to be highly undesirable because portions of the

compénent which require repair are too easily missed.

SUMMARY OF THE INVENTION
Accordingly, it is an object of the present 1nventlon to
provide an improved method for repairing turbine engine
components.

It 'is a further object of the present invention to provide

()

a repair method as above which can be used to repair a wide
variety of turbine enginé components. ,

The foregoing objects are attained by the repair method of
the presént‘inVention.

In‘accofdance wlth the present invention, a method for
repairing a: turbine engine component having an insulating
ceramic layer brdadly comprises removing oxidation debris on the

turbine engine component, removing the ceramic layer from the



removi ng step; and subsequent to said ceram c |ayer renoving step, blending
at | east one surface of said conponent to renove at | east one of nicks,
debris, and cracks. 22. A nethod for repairing a turbi ne engi ne conponent- .
having an insulating ceramc |ayer thereon, said nmethod conprlsb@gg?ﬁﬁwgteps
of : identifying those areas on said conponent having at |east one ° r mal
barrier coating spall and oxidation debris; renoving said debris fromsaid
areas; regpyhag.saf ﬁ@rag}ngohaﬁer aefhefé\méi;ehﬁemﬁ{&)\ems%aep and
blendlng at [ east one sur sai d conponent to renove af | east one of

ni cks, deboiticasdofctheksurbhinb6esSEPnE 0OErpINEIE: tVERHOY CR CREPAKRRES,
TURBINE ENG.NE COVP ENTS A ND_OF, . THE | NVENTI ON The present invention
rel ates t B8 AEt [68 EE§|WF ody FERFRET eHYTRR: SOMITTTRY Sdch as, bl ades

and vanes_uhighihavey %bh&@'&épl@ﬂ@&”ﬁﬁ Defififim COat NS AlreHezsd taR tur bine
engi ne. conponents, "particularly airfoils, to reduce the netal tenperatures

and t her emytbyodenamphresEsf gegtorhagcanpbhedf sthe Thurdh iriomudine cesponent
barrier coatl stens al atin IIed a bond
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ni ckel based or cobalt based sugeralloy substrate, as the first layer. The
bond coa?uﬁPévﬁd§§96%Pd§FPBHn§ﬁ corrosion protection. An insulating

ceramc '|ayer otH%Eahi'e aﬁs""&%" )ﬁ& Eéggi‘ft:h@ﬁé/d SJAidd 280 s&ld conia, s then

deposited on the bond coat oat Is typi cally needed because the
underly|ngnnenkebnbasedweﬂlcababthebaebmesU@eamdIaﬂﬂanﬂagasnatuﬂnaantn many

Recont | y. CReRgiogr 48 SBE SAAChaRRoyRenEo bl DELTS dUvk bk Tasrt SRt

sufficient overall oxidation resistance. These 1 include but are-not limted
to a nickel based superall oy contalnlng gﬁggen active el enents such as
C

yttriumand a nl@ﬁgﬁILBQs@BS§B§BF59N09 a?ﬁﬁ?ﬁﬁﬁﬁﬂhﬁMﬁPQﬁMENﬁ4s)For t ur bi ne
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on a wide variety of turbine engine run components including,
but not limited to, blades and venes having airfoll portions.
The components may be those which are covered by both a bi-layer
thermal barrier coating that includes a bond coat and a ceramic
insulating layer or those which are just covered-by a Ceramic
insulating layer.
The repair method begins with ildentification of these areas

on a particular component with any thermal barrier coating spall

.
L

or oxidation, such as the leading and trailing edges of the
component, e.g. the leading and trailing edges of an airfoil
portion. These areas aze lightly blended, preferably by haad,
to remove any oxidation debris and to smcoth sach damaged area.
Any suitable manual .blending technique known in the art may be
used to perform this initial step.

Following th_e blending operation, the ceramic insulating
layer is removed from the component. The ceramic .layer removal

may be carried out by various methods such as exposure to high



deposited on the substrate. Before being approved for service, the
conpenents formed fromthese new superal | oys are processed to inprove
adherence of the ceramic nmaterial to the substrate 1 (c)u SEP 2006 all ogy.
Conponents of this type exhibit inproved thermal barrier coating spal

lives. Despite these |atest devel opments, turbine hardware conmpon&ht¥pP Magch
as the airfoil portions of blades and vanes, w | devel op spall and

oxi dat i onpgebsiits 081 VAR Of o IBE oS UL agesautohddivd onedilty bliafsd itnidr, biore engi ne

conponents wi Il devel op cracks, nicks, and dents during use as a result of
the extreddiPen®i Yah#Ehet i n-Ght P43y hetsind %%Oli%ﬁ%ﬁﬁi FEdesd&r ¢ to
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and refur themt'o renove any sp oxl dation debris, cracks, nicks,.
and/ or .deh¢ss timerconswepafs ¢echomicrsly thenafdrcidle iarsulcami g | ayer was

d bef t h tep. lt, it di fficult.to.identif
[ hose porbrERETard: RRVYHFET no Bhopie Suthishdi S dts WM PATo R or 2pal |
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portions of the conponent which require repair are too easily m ssed.
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conponent S a 0oDJ ec e presen nv

repair nmeghedsas abowse Wi wsteafebetdsednd e rgpaidermidlQayedr,i ey of turbine
engi ne conponents. The_ foregoing objects are attained by the repair nmethod of
the presefeteragbnehenlid| Rohceenbant @i MFaH HrBIdnt i nvention, a met hod

for repairingga;nswm&nfeﬁaeaﬂeof%mér@@fanﬁae/il%@xh IASHANDE the
ceram c' | ayer broadly tonprises renoving oxidation debri's on the turbine

engi ne coopopenenty esoohngst derfer indnd/ ey erl fhfmmm e #des,SRx2DA4 ghttliybi ne
oro! ne COMPORaTk 3 PelSFR ARG ShePE "RPENA OGO Bhed e
. cracks are likely to occur is the trailing edge of the
component, such as the trailing edge of the.ai;foil- The
blending is again.preferably done manually using any suitable
manual technique known in the art.
During engine exppsure, several key elementary processes

occur in thg superalloy forming the component substrate and the
ceramic coating. At the alloy-ceramie coating interface, a
protective zlumina sc;le develops during thexrmal barrier coating .

processing. The protective alumina scale grows during engine

s

exposure. Aluminum needed for growth of the scale comes from
the alloy immediately below the scale. 'As a result, an aluminum
depleted zone forms in the alloy immediately below the
protective alumina scale. Further depletion may occur éfter the
thermal barrier coating spalls, raisihg the local temperature.
The bare alloy is exposed to additional pxidation. ‘This

" depleted zone may be up tao 0.002 inches in thickness; however,
it may grow further with additional oxidation exposure. For

certain components which exhibit this depleted zone, the repair



and/ or cracks. The nethod further conprises renoving or replenishing zones
depleted in alumnum Still further, the method conprises restoring a tip of
t he turbine engine conponent and thereafter applying tip abrasives to ..
restore cutting ability- Finally, a ceranic coating is applied to tfe SEP 7006
repaired turbine engine conponent. Qther details of the repair nmethod of the
present invention, as well as other objects and advant ages-attendant
~thereto, afermni dOride iprddwnd dilveMtierdahaithed deselivesi @emoPRI4 LED

. DESCRI PTI ON OF THE PREFERRED EMBODI MENT(S) The repair nethod of the present
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.- thermal barililercoaiiug thaformcihe s e dadricrec @atundnd acedeami ¢ i nsul ating

| ayer or those which are just covered by cera i nsul ati | ayer. The
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conponent gy b ANy d IR n LAYy &1190A0 I +3RA ltheOkn@¥heat bentnguch as the
| eadi ng and ‘trailing edges of t'he conponent, "e.g. the |eading and trailing

edges of aomporeit Wit tdloresifresirigrdiag adgeiti Jlesyibbewdtt, abrasévabl y by
hand, to rempve an oxl da%i on debr.i sDand tq_tsgoot each damaged ar ea. . Any
sui tabl e RENUAT O1¥ diaﬁsg % nllla}fuemi(n B TS TRF eﬁﬁ?a%epra 885t § 55?‘}18rm
thi's initigle ddibordeid o it ddeel birenidi) Oy alit@n, the cerami c insul ating
| ayer is renoved fromthe conponent. The ceranmic. |ayer renoval may be

carried out by MariousS s Budie oIS fdsuderletrdgBons, bboSERL Y006

pressure | 0 |yt i f%é \., i ls Ng s .0k i terjet.
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a tenperature of 400F to 480F may be used. |f one
function of the alloy forming the component substrate and should
be selected such that the alloy has the ability to retain ‘
strength and reform a protective zlumina scale. The diffusion
treatment to be carried out after application of the coating
composition is a function of the type of coating composition
which is utilized and may comprise any suitable diffusion
treatment known in the art.. A typical diffusion treatment

comprises heating the component after application of the

e

e aluminum containing coating to a temperature of 1800°F to 2000°F
for a - time period in the range of 4 hours to 20 hours.

The repair method further involves restoration of the tip
of the component, such as the "tip of a2 blade or wvane.
Frequéntly, blades or vanesfhave a mini-squealer section. The
mini—squegler if present is to be scarf ground. Thereafter, the
tip is gfound to a minimum cap thickness. The scarf grinding
and the tip grinding may be 'carried out using any suitable

technique known in the art.



chooses to use a waterjet to renmove the ceramc Iayer the wat erj et should
not contain an abrasive grit. Follow ng renoval of the ceramc | ayer,
surfaces of the conponent, such as airfoil and/or platformsurfaces, are
lightly blended to renove nicks, dents; and cracks. One area where %‘%EP 20[}5
cracks are likely to occur is the trailing edge of the cohponent, such as the
trailing edge of the al rfoil - The bI ending is again. preferably done
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the conpapelded Upsth akel @nthidie 6T aiich @eaicondltAbakbea, ablayifenhani C
coating interface, a prot ectl ve al um_na scal e devel ops during thernal
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the all owa:rmﬁsht adet wémtg:vart;hesulmabtlecue\ldmlgurmenhnsqabeknﬁuntimrthlepl etion
may occur after the ther barri ati,ng s a|5|n t he oca
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further with additional oxi'dation exposure. For certain conmponents which
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i nvention f h I es Toving t n hj ng the
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After the component tip has been restored, the component is
eubjeeted to a heat treatment at a temperature of 1200°F to
'2050°F in a hydrogen atmosphere at a fixed dewpoint of -40°F for
a time period in the range of 1 hour to 8 hours. |
Following the heat treatment, a ceramic coating, such as a
7 wts% yttria stabilized zirconia cbating, is applied to the
component. The ceramic coating may be applied using any

suitable technique known in the art. Typically, such techniques

)
\ )
N

inveolve a heat treatment subsequent to the application of the
¢eramie coating, which heat treatment is a  function of the
‘particular type of ceramic coating which is applied.
‘ As can be seen from the foregoing description, a repair
method has been provided which effectively and efficiently
repairs turbine engine hardware components.

It is apparent that there has been provided in accordance

with the present invention a method of repairing turbine engine



function of the alloy form ng the conponent substrate and should be selected
such that the alloy has the ability to retain ,strength and reforma
protective alum na scale. The diffusion treatnment to be carried out, 6 after
appl i cation of the coating conposition is a function of the type oPfobhtilig
conposition which is utilized and may conprise any suitable diffusion
treatnent known in the art.. pi cal  di ffusion, treatnent cogErises heati ng

the conpoRERPCORPREFE ﬂB&Fchﬁﬂéﬁ 5Ft%ﬁgle%lE@?nﬁmﬂ%ﬁﬁﬁ%umﬁﬁﬂf ing to a
tenperatu F er gggﬁﬁ f
20 hours. é@ﬁgkﬁé %Igl’ st %ggggurt éJﬁ‘tl%lj\f/ %gs drvgg%%%%él]g%f t gj.r%nfeﬂBLH the
conponenthasubbeasdsherubpdoﬁnatbéadenbexwamé spéteﬁhemm@pdimenm$ or vanes
have a mpj-s al er sect The mni-sqguealer if p ent js to be ar f
r ound. | ThAFESPEer SRRE . SLPREPETarBaNdRe L bLaR ol e A (T ERHEAERS T Lcar 1
grindi ng papdmkhepbhpedti Rdi 'ﬁaogaysiafnéarme%euarHSﬁm@@yrééa tapd e _
techni que known in"the art. P 2006 After the tip has been ground, it
typi cal | yfneedglm ueswenuéaow t hAmeoudmgby: als, lsuthterded b temdusms
alunlnun1 onta| ni ckel ed un1nun1c ntainin meld er;
restore if FgelFs ?P&FﬁXFSShﬁﬁgl% %t§3 ﬁfn%ngteﬁrhﬁg;?é% Srid ﬁ%lﬂﬂ ng
any suitabhe pwebdidngcbeehsirquBekappeniiadt Beaimgl . Fol | owing wel ding, the tip
is polished to snooth the tip surface and is subjected to a stress relief
heat treatnment. The particular stress relief treatnent used is a function of
the alloy formng the conmponent and the weld material which is used. After
the tip has been inspected, tip abrasives may be applied to the welded tip
to restore the tip's cutting ability. The tip abrasives may be cubic boron
nitylde particles which are applied electrolytically to the welded tip.
Wrile it is preferred to apply cubic boron nitride particles to the tip,
ot her abrasives may be applied if desired. After the conponent tip has been
restored, the conponent is subjected to a heat treatnent at a tenperature of
1900F to 2050F in a hydrogen atnosphere at a fixed dewpoint of -40F for a

time period in the range of 1 hour to 8 hours. Follow ng the heat treatnent,
a ceram c coating, such as a



7 W% yttria stabilized zirconia coating, is applied to the conponent. The
ceram c coating nay be applied using any suitable technigque known in the
art. Typically, such techniques involve a heat treatnment subsequent to the
application of the ceramc coating, which heat treatnent is a,function of
the particular type of ceram c coating which is applied As can be 8e8FP fjipm

the forggqi ng ﬁ%%aﬂdgify1, a repair nethod has been provi ded which
effectively and efficiently 'repairs turbine engi ne hardware conponents. It
is apparent that there has been provided in accordance wth the present

i nventi.on_a hod .of repai.ri.ng turbine engine 6 111 ob SEP 2006

corrppné‘rit & \ﬂ%ﬁ@ﬁdgtﬁ%lry rsegiailsrfling%_at ﬁélr&djn&t%é{glr?@aﬁso%‘?dleéﬂ_v ‘ages Fet forth
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of specific enbodinents , thereof, other alternatives, nodifications, and
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of t he sapfereedClsaiits cohf@nSR 20GenMhal ats 1daaivmethd £ hidkdyetdwd-ifgr
repairing a turbine engine conponent having an insulating ceramc |ayer

t her eo®N& &T@SHét-hod conprising the steps of: renoving oxidation debris from
at | east one portion of said conponent; renoving said ceramc |ayer; and

bl ending at | east one surface of said conponent to renove at |east one of

ni cks, deby irgpaianthetihacksiccdrddrepal rclmeirhdd ateoradimgaial dxaidatlionvher ei n

sai d oxj dat.ion dehris renoving step conpri.ses nual | y bl endi nq .ar.eas

exhi bi t150 13 A ariicat GEORYTITG s PR ol Yo AR O18 2F3% (et mdldhod
accor divie in ICIRirPibr Whaainy st it Wibidig aengfe conponent conprises a vane
having a | eading edge, a trailing edge, and an airfoil, a platform and

wherein said oxidation debris renoving step conprises blending areas on said
Ieadinqkquﬁéggg}iﬁg%ﬂgﬁ J%yggé¥héx¥gié¥éfﬂxﬂj'wherein said turbine

engine component comprisés a vane having a leading edge, a

trailing edge, and an airfoil, a platform and wherein said

oxidation debris removing step comprises blending areas on said

leading edge with thermal barrier coating spall.

4. A repair method according to claim 3, wherein said blending is

done by hand.

5. A repair method according to claim 3, wherein said blending
step comprises blending at least one surface of at least one of

said airfoil and said platform by hand.

6. A repair method according to claim 1, wherein said ceramic
layer removing step comprises removing said ceramic layer using a

high pressure alkali solution in an autoclave,

7. A repair method according to claim 1, wherein said ceramic
layer removing step comprises removing said ceramic layer by grit

blasting.



4. A repair nmethod according to claim3, wherein said blending is done by
hand. 5. A repair nethod according to claim3, wherein said blending step
conprises blending at | east one surface of at |east one of said airfoil and
said platformby hand. 6. A repair nethod according to claim1, whéreli ggpd
ceram | ayer r.enmovi tep copprises renoving said cerami¢ | ayer, using a
hi gh p%e’s&F@pﬁ%alqe%%tQ‘fﬁPﬁ(i?% g dr 7IE S EpaFt Hccor di ng
to claimybr WRelRiih S aith £ IHP G s d AWRImd IRy i 20 S1ap HONPri SRS ey ng said
ceramc ny];leye.r by grig;3 blist?nrﬂg. 8 D6 SEP 1006 8. A repair nethod according
to cl aiWAtErMierein said ceram c |ayer renoving step conprises renoving said
ceramc layer using a waterjet. 9. Arepair nethod according to claiml,
wherein said conponent has a depleted alum num zone and said repair nethod
further9. commpasies mesrimd rg-caidl rdepleted ial Urp mhezone.said doniepadrtt met hod
according to claim9, wherein said depleted zone renoving step conprises
renovi MG S8 ERRG@RE OHA WY 205 &G SGA et e T ki th et hod

accor didignda Al Brdy MRETEI M4 SRl AR efigghi ARNE JRITDVI Ng Step conpri ses
renmovi ng said depl eted Zone by abrasive powder grit blasting. 12. A repair
met hod according to claim9, wherein said depleted zone renoving step

conpri renoving sai,d depl eted,.zone usi.ng a el.ectr.ocheni ca r ocess.
A repaiS]r et HSE e c&e&q}?ft%cccqraq%ﬂgl%%ﬁ&aginhrbs’ai“gleC}Eﬁ‘?ﬁbnseafﬁC? §6Ehl 1y
depl et etbrad WERHUM P NS A NEbrg itk SR i d Nerid GRIFIdSas F@idivgpating said
| ocal | y depl eted al umi num zones by raising alumnumlevels. 14. A repair

met hod &R g @rniadlrdg-m 13 wherein said rejuvenating step conprises

appl ying an alum num containing material to a surface of said conponent
where said locally depleted alum num zones are |ocated and diffusing said

al um num containing material into said surface. 15. A repair nethod

according to claiml1, further conprising_ restoring a tip of said conponent.
1T. A repair method according to claim 9, wherein said deplete

13.

zone removing step comprises removing said depleted zone by

abrasive powder grit blasting.

12. A repair method according to claim 9, wherein said depleted
zone removing step comprises removing said depleted zone using an

electrochemical process.,

13. A repair method according to claim 1, wherein said component
has locally depleted aluminum zones and said method further
comprises rejuvenating said locally depleted aluminum zones by

raising aluminum levels.

14. A repair method according to claim 13 wherein said
rejuvenating step comprises applying an aluminum containing
material to a surface of said component where said locally
depleted aluminum zones are located and diffusing said aluminum

containing material into said surface.

15. A repair method according to claim 1, further comprising

restoring a tip of said component.



9 a~ SEP 2006 16. A repair nethod according to claim15, wherein said tip
has a mni-squealer and said restoring step conprises scarf grinding said

m ni -squeal er portion. 17. A repair method according to claim15, whe %EP@WE”
said tip restoring step conprises grinding said tip to a mninumcap
thickness. 18. A repair method according to claim17, further conprising

appl yi h§- AméPHaﬁﬁt@PFantéC§QF§lPBpt8nHlﬁé§t1@re8b?ﬁ§l§aﬁélﬁlﬁlpwhﬁﬁ sai d

applieQ;ﬂ@quﬂggﬁékaEndlgglé E%B%bElgg QgPaESBFg&me deg%%?b%&%%@lkgrther

conprising applying an rasive mat 0 sa repair
met hodsaédomdinhngstiveellarnpdrtfionther conprising heat treating said repaired
conponent and thereafter applying a ceramc coating |ayer to said conponent.
21. A nmethod for repairing a turbine engine conmponent having an insulating

ceram g7l ayerehhereRBLnsal HcBBLAHGCORPELEERT1ENe,BEERSn Akl o €FBVI NG
oxi dation debris fromat |east one portion of said conponent; renoving said

ceranléeﬁéyéinafﬁé?pséme@Xﬁéatg@mndébgl§aldehmp|hg st mpniano sabsequent to
sai d C@E?g¥8 gyer renoving step, blending at |east one surface of said
conmponen o renove at | east one of nicks, debris, and cracks. 22. A nethod
for repairing a turbine engine conponent having an insulating ceramc |ayer
thereon, said nethod conprising the steps of:. identifying those areas on
sai d coRpofehEPRAYI RGLROT| BESPTEABY &P @héﬁﬁaﬂ7baﬁpréheéoapmﬁglggag| and

oxi da_twpaggg@;gtwg?avmaggéeg@ @odggaastigogﬁa%gagf@ g%teﬂge Fdone

ceram c sal ris renoving step; an
surfaceioh ssaddapphpedentltiomrérpyelat | east one of nlcks debris, and
cracks. 10

19. A repair method according to claim 18, further comprising

applying an abrasive material to said welded tip.

20. A repair method according to claim 1, further comprising heat
treating said repaired component and thereafter applying a ceramic

coating layer to said component.

21. A method for repairing a turbine engine component having an
insulating ceramic layer thereon, said method comprising the steps
of: removing oxidation debris from at least one portion of said
component; removing said ceramic layer after said oxidation debris
removing step; and subsequent to said ceramic layer removing step,
blending at least one surface of said component to remove at least

one of nicks, debris, and cracks.

22. A method for repairing a turbine engine component having an
insulating ceramic layer thereon, said method comprising the steps
of: identifying those areas on said component having at least one
of thermal barrier coating spall and oxidation debris; removing
said debris from said areas; removing said ceramic layer after
said debris removing step; and blending at least one surface of
salid component to remove at least one of nicks, debris, and

cracks.
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