TURBI NE PLATFORM REPAI R USI NG LASER CLAD BACKGROUND OF THE | NVENTI ON [ 0001]

This invention relates to repair of gas turbine engine conponents and, nore
particularly, to a nmethod for repairing a standardi zed section of a turbine
engi ne conponent. [0002] Conventional gas turbine engines typically include
turbi ne sections having an alternating arrangenent of rotating turbine

bl ades and static turbine vanes. A flow of hot ases from a conbust or

section expands aghVRBINFhBLATHORM RERAIR GHEING REESMDational |y drive

t he turbine blades, which are coupled to an engine nmain shaft that drives a
conpressor section. [O i i i the hot gases produce a
corrosive environnent ?ﬁgknggpﬁggﬁégﬁgqjiﬁi@ﬁiﬁTﬁg)surfaces of the bl ades
and vanes angooif en THeS ilviehitibi rélel Q5 i r¥Sair BF tohé NGrbinEhendifd compBRents@nd, from
conbustion, and particles within the flow of hotggases al so wear agai nst

the tur Bioree phitisules yat avemtodaiod repaeg whetandardiaed seeion Rk ablusblag engises,
and other (;[nurpl ne engi ne conponents, which may undesirably reduce t he
useful YIPR"6Fthe turbine blade or vane. [ 0004] Conventional engine

conponent re@@02] t edvnivertashahgaeuiieedenised thsicdlBpiaclude eabRRMHROGoNI mmcgr acks,
fromfatigue for exanple, but are undesirable for several reasaons.

convent fbpEMAtBEATTansEneRS Pl irA@hnY 85bIHE Pladsy a@%étaewrh@ecv@ﬁ%n/érﬂow of P%tpa. r
the s8§ ﬁf{? com¥RGebdon ?WHM 4l g soie dl a’d@.@ S GaRRR9b N6tafi nent
or rel aglve arge zone o % ne conponent ﬁ ’fég eratures to

nelt a bxﬁ&theftuﬂblrerblﬁdesf whichtalfkecouple:d mczrnae‘ﬂgme mbia slha@ Iuhztteimes atcom@sess@y
result in undesirable residual thermal stress in the engine conponent and
undesi r ¥stign. ‘changes in the netallic mcrostructure of the repaired areas.

0005 Aeeor g, Sl BB B TR e B D AR

usef ul I|feo a tur I nduci ng el s of
resi duaihastmmel)SthkRYhé}uﬁ&dEs loN\iNBlad®¢ XD Ofrjes Andedftemdresiltsr ms¢@rdsivg a gas

turbine 1?tpngé l}le‘\ne {TEa%Qse, r;E)otaf(r:(():rgrc(cj)lmrt])%s tion, anc? particles within the flow of hot gases, also
wear against the turbine blades and vanes and erode the surfaces of the blades, vanes, and
other turbine engine components, which may undesirably reduce the useful life of the turbine
blade or vane.

[0004] Conventional engine component repair techniques have been used to repair
component microcracks, from fatigue for example, but are undesirable for several reasons.
One conventional repair method includes brazing the engine component to repair the
microcracks. Typically, brazing includes heating the engine component or relatively large
zone of the engine component at high temperatures to melt a braze filler to fill the
microcracks. The high temperatures may result in undesirable residual thermal stress in the
engine component and undesirable changes in the metallic microstructure of the repaired
areas.

[0005] Accordingly, there is a need for a method of repair that prolongs the useful

life of a turbine engine component without inducing high levels of residual stress.

SUMMARY OF THE INVENTION
[0006] A method of restoring a gas turbine engine component according to the
present invention includes removing a defect section of a turbine engine component

according to a template. The template has a standardized shape and is used in a standardized
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present invention includes renoving a defect section of a turbine engine
conponent according to a tenplate. The tenplate has a standardi zed shape
and is used in a standardi zed 1 |location on the turbine engine conponent.
The tenplate is based upon conmon defect sections fromprior turbine engine
conponents. A laser cladding is used to build a replacenent section in

pl ace of the rempved defect, section. Thys, the turbine engine conponent is
rest or ed®42HOm Lty they Brjpe gingine cqyappuent. gﬁm}enﬁ@taslsﬂaﬁsm $oR r@rw@owgg% y

accor di Rgiods t HEMPpESE HirbirdY 8Rgih@ NconPonbifleS A adeBr DidiEnENYI RRICRMPANEN

having a | aser cladding replacenment section. The repl acenent section has a

st andar deflazment sedimn irs pbse aifl thehesthdygd odefient rsediédrect Thusc dhd dwrdbingf ergiher
nts. .The. ot her turbi ne engi ne conponents exhibit a

turbi ne engi ne.conpo e A

patternc8?m8@?‘EVggBﬁﬁtOHS?Bﬁﬁnﬁ%Wiﬁ@“ﬁse of the turbine engi ne conponents.

[0008] Accor ?OOM‘T] Y, Ahfs @irbfleQa8he WX MY ¢ abREMAL (30 HESANRIVEnIRSPMcHRIeS Or a
e o

prol onged |i ~a turbine engi'ne conponent w thout inducing high |evels of
resi duala wrhiess engiBRCERPORSCRAPTEGNagH dtadimRraniaesichoe@sipnTihae veplacsment

f eat ures_and ,advanpt of this inventi wi |l be apparent .t o those
k| | easrdep B { AP ARG Te B e SRR By pimin AT o RBRRE ST omb wtioRe e 1
pr ef er r edgiagleadipaRatits. THeoHEAWHIAS chbiat ReHRABREExhiba £phidirh et ddeses ihat i on
can be briefly described as follows. [0010] Figure 1 shows an exanple

conbust oserregnaase ¢igba Wyrbme gngiae gompenRgitsa plurality of test turbine bl ades
: ohi oh . it Het Ove L (
Lo ot e o (ARRTC" ABREBERD, U5, WS Lol ARl ShOYSoioBRYRaprgopel

tenplate for "outtining a

t ur bi ne phdlasied 1{fOOL 3 urbingehgind comporsdnt &iBsutTRdKIiMhigh |eeld dresidal 3tréddr bi ne
bl ade using the tenplate of Figure 3. [0014] Figure 5 shows the defect
section of the turbine blade of Figure 4 renoved and |aser cladding a

repl acement section.  pRiEF DESCRIPTION OF THE DRAWINGS

[0009] The various features and advantages of this invention will become
apparent to those skilled in the art from the following detailed description of the currently
preferred embodiment. The drawings that accompany the detailed description can be briefly
described as follows.

[0010] Figure 1 shows an example combustion engine.

[0011] Figure 2 shows a plurality of test turbine blades from which a defect
pattern is identified.

[0012] Figure 3 shows a repair template for outlining a standardized defect shape
and location on a turbine blade.

[0013] Figure 4 illustrates marking an outline on a turbine blade using the
template of Figure 3.

[0014] Figure 5 shows the defect section of the turbine blade of Figure 4 removed
and laser cladding a replacement section.

[0015] Figure 6 shows the turbine blade of Figure 5 having a replacement section

in place of the removed defect section.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT
[0016]  Figure 1 illustrates selected portions of an example combustion engine 10,

such as a gas turbine engine for an aircraft. In this example, the combustion engine 10
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[ 0015] Figure 6 shows the turbine blade of Figure 5 having a repl acenent
section in place of the renoved defect section. DETAILED DESCRI PTI ON OF THE
PREFERRED EMBODI MENT [0016] Figure 1 illustrates selected portions of an
exanpl e conbustion engine 10, such as a gas turbine engine for an aircraft.
In this exanple, the conbustion engine 10 2 includes a conpressor section

a co tor section 14, a a turbine section 16. conbust i on, engi ne
T0 oper SIS ORHGNT eI 15 roett S ot Al & (D SGhoRr O M She

conpr esgembagfoh ABink2 of ébehh@s ﬁoarrﬁwrpﬁlaﬁﬁ&t fee&mé%omms&pﬁﬁproe%ﬁﬁﬁizealffonpr
oxidizer is mxed with fuel and reacts to produce a flow of hot gases 18.

The t ur Bieneorspressoprecti®n k2 intht mombustoe s¢dtiow Igf  he compressetigair ot oxidiggihani cal

energy to driv t|o 2 n _exhayst .nozzl.e 20 directs the
ot oo 0x&th Wi hET FBAGRI0 rigie ahBewedt pOf AT FB8 s Sloprfd

ai r cr af traféfohd e VRN oE h6t gds8918 lintbinddhgnithil dhstdyaioedhi X BERbMprdskér debfidt ne
section 16 includes alternating rows of rotary airfoils or blades 22a, 22b,

22¢ and 12t atAr eshausbnpzzleoR0\dirests tha. hotigasesakfesual theecorabystingernging L9 ous
stages §OV ?e tgrusk E)Ztthe% g%ﬁoé%the§g§|plglestage a third stage, a fourth stage,

etc. vanes 24 are formed from a superall oy

met al mat er i 0173 uc hinage aAluseatedldxa@plentteketbisdifeetion 16Yndlided d@fiatingrows
forging, or other known manufacturing process. [0018] Figure 2 shows a

radi al | Pf sefeapisfoils @wb@rie% A2a,i 378 @2@9 staligautoilng vapey 24. Jhe weeo iRy to

t he sec d | udes

a platf tglrrr%[ﬂ%e%q Hgﬁr;k% &Igﬁngﬁﬁt avi ga géﬁoéggtagéaa%%rd%%e an dgh rthtzﬁgﬁ N Pt(r\?g edge

38. The Tlhe@wdegzzzedgs m andl vgRaeXdadrt Yorhed dtozal ats@mﬁlqbytﬂnetacmmmt Qucts&cd i on

14 and the tralllng eéﬁe 38 is .generally located toward the exhaust nozzle
élﬁ)e

20 in t KebHRRUGH lgyrie aresting; fugiaga9r. otlpqmgyvnm@uﬂ’@&mwreerg%é 36 and
the trailing 168337 ° %ﬁife'i‘&o%vscﬁpa{d?agfyg@d?w%g iew 3¢ tbéo{nglﬂgd@ﬁ bldda 22b

illustrated aspect Rordw'd nesé T of
t he ai r 20¢ hecdddiag td mast:ctpmMg shiowy id &igrrenl nE&haff therbdatien 224, c22®f Etc;mehmlys of

each bl ad 2a 22b 22¢C, a reI Iar er asp atio
correspé 0t”6‘ ¥ g %‘Ffoblé\“gw}{‘&rﬁ leadingiede X@nd a Jpling ef abah inFdeadingrmy | er

aspect Eald 86GOLERIRAY Ealedd RwaRS HRr ccﬁﬁﬁtﬁ%%@ﬁ&l &k fdnQi (RO Gailing edge 38 is
generally located toward the exhaust nozzle 20 in the combustion engine 10 (Figure 1).

[0019]  The leading edge 36 and the trailing edge 38 define a chordwidth C of the
blade 22. In the illustrated example, an aspect ratio of the chordwidth C to a thickness T of
the airfoil 34 at least partially determines an aerodynamic efficiency of each blade 22a, 22b,
22c. That is, a relatively larger aspect ratio corresponds to a greater acrodynamic efficiency,
while a relatively smaller aspect ratio corresponds to a lesser aerodynamic efficiency.

[0020] Each platform 32 includes a leading edge 40 and a trailing edge 42 that
correspond, respectively, to the airfoil 34 leading edge 36 and trailing edge 38. In the
illustrated example, the platforms 32 each include a respective defect section 44a, 44b, 44c,
such as a section containing microcracks or corrosive pitting, near the trailing edges 42 of the
platforms 32. In the illustration, the defect sections 44a, 44b, 44c each include cracks 46 that
are the result of fatigue for example. Alternatively, or in addition to the cracks 46 there may
be corrosive pitting, also known as hot corrosion, which is usually caused by sulphates such
as Na,SO, and other contaminants in the hot gas 18.

[0021] In this example, the defect sections 44a, 44b, 44c are commonly located

near a corner (upper left corner in the illustration) of the trailing edges 42 of each of the
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[ 0020] Each platform 32 includes a | eading edge 40 and a trailing edge 42
that correspond, respectively, to the airfoil 34 | eading edge 36 and
trailing edge 38. In the illustrated exanple, the platforns 32 each include
a respective defect section 44a, 44b, 44c, such as a section containing

m crocracks or corrosive pitting, near the trailing edges 42 of the
platforpns 32, In the illustration, the defect sections 44a, 44b, 44c each

i ncl udeb@et B3 4870y Haf- TAF €T30k 4000 cpchydetegt seftiont e, didhnfifte also cover a

Al 't er nagiiny gl shifed dle AGINE rObel Vel SIRFEGTRISSo4Re bRBESIIBY2b, 08 CPRIOH ¥R
pitting, als0 known as hot corrosion, which is usually caused by sul phates

such asxaISMe hldeonlee22bo2camdhitana defieet patterrh othigamay ®e thO 2t of nytliv s

I th ti 44h, 44c. . Y d,. .
corner  PESHE MRLFE ORGSR Iaor PRSI dei B S AL HBLY 41 S UBSasD of
each of jf bR a \lpﬂllaﬁié%grﬂé’@d tl?a%bal_tlf&g? tﬁ@eblé‘degci%, 46p0mear sl £ G BRedd on

44a, 44b, 44c also cover a simlarly shaped area on the respective

pl at f or aEgiB2edfirarhéhd samie sngide, blades, framcdiffehans engines may alex awnhiby, a defecthl ades
22a, 22b,  22c exhibit a defect pattern, which may be the result of cyclic
stress PH'S%at part of the platform 32 for exanple. Gven this description

one of ordi npyoe2ski | Oncel dpdildeh ¥ defddtd hasTREPARhEREY, dpatted [sNREG M plogudd ades
22a, 22b, 22c are shown as havi ng originated fromthe same engi ne, bl ades
Nisl

from di ffrepashtempiaie Pds(Fagiye 3).svich el dinetah ca@peer othgamaserid thitge fommathive a

Capair PRSGIE STy AR AREBGATE, i Bl LB bt boniRE Al RLAMEG T

i s fornmethnifle, fheQepAE teinplatet 34 DEusehBleONiEh X dipdrBated R€paiePricksst ETHE aéRid4 | S
a conputer file. In another exanple, the repair tenplate 54 is useable with
an aut ofeapdafe ridpwill bpused & reprivefufusp dilades tteatpara dikelyatongxhibipa sisddr defegtepai r

: kol ar? pre _ h
bi'ades BYRT el Bob I8! Yo B decB TEbRIa B € lnauffs Sy 2°
boundar yf a efandar8izad déedtidinzst theeépaiiteinphite SHeoverpah ithd BIAREALE, 22bCOXEHRI ON

t he bl ades 22a, 22b, 22c and _has a specific shape to cover a significant
anount B3 3 pRECHCERBE A% Covie HgRFERT aBpust ahthgrdacks o iThp identifiedisiandarde D,

about Osegcﬁgn iié‘ggﬁsﬁ%dcl@_i%,B@aeo‘ﬁg?%b%cﬁe%QH‘tﬂé“Exa‘h‘PﬂTErfr&n(tHQQSFneF OtppeF ABRY S OF

the platiorns
corners of the platforms 32 in Figure 2).

[0023] In the illustrated example, the repair template 54 has a polygonal shape
having a length L and a height H. Side S; forms an angle alpha of 20° with side S,. In one
example, the length L is approximately 0.170 inches.

[0024] Referring to Figure 4, in one example, the repair template 54 is used to
mark a line 58 on a blade 22 that is to be repaired. The line 58 serves as a guide to cutout the
defect section 44 from the platform 32 to repair the blade 22. The defect section 44 is cutout
using a known cutting device. Optionally, removal is conducted in an automated fashion via
computer control of the cutting device according to a computer file repair template 54.

[0025] Referring to Figure 5, after removal of the defect section 44, a laser
cladding is deposited to rebuild the platform 32. A filler material 74 is deposited in place of
the defect section 44 in a known manner as a powder or other type of filler material to
gradually build-up a replacement section 60. In one example, the filler material 74 is of a
similar composition to the superalloy used to originally form the blade 22 to promote a strong
bond between the cladding and the original superalloy of the blade 22. In another example,

the filler material is a composition according to the standard set forth in AMS 5837.
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[0023] In the illustrated exanple, the repair tenplate 54 has a pol ygonal
shape having a length L and a height H Side S, forns an angle al pha of 20
with side S2. In one exanple, the length L is approximately 0. 170 inches.
[0024] Referring to Figure 4, in one exanple, the repair tenplate 54 is used
to mark a line 58 on a blade 22 that is to be repaired. The |ine 58 serves

as a guide t utout . the defect section 44 omthe platform32 to air
the bl ade 22 To8f) def\elese@em?léﬁte_a el B S ithﬁgd%%%fﬁhmew@icnaf i ce.
Opt i onali} Y, knb@ABHanet. S THO PGAEGnd fusfip dUhe e thatedml 79N Yd18tivedP Bd 8Rd
control of the cutting device according to a conputer file repair tenplate

54. [ 00284urfRef which pgovidesRhe beref® of affast blade RBwrapainéydhemdeindcthigkedegrenoli4, a

| aser cl addi i eposited to rebuild th latform.32. A filler terial
73 1s admperpli RurRBRgrofet Hat§R ancls i, f5d ATy ehsllvaihndl 65 2
powder @latfkhes2 M@ EiIRE rhatbhidr 74784 @fihhizé @he Sizadifathk YneRt hifectbd z8né @pItRE eMent
section 60. In one exanple, the filler material 74 is of a simlar

conposi Plasterma32; éhighujser drawbpacki o gripo a bragiingahnd, welbstimg thae resulielén 2elatively
pronote,a stron bond bet ween, t cl addi ng and the original superalloy of
t he bl a&%rgezh?a?f"ﬁfegﬁ%?%@ls agé\g%quél?&retsﬁe filler material is a conposition
accordi ng to[00pF]sSt anpEchssRdatéDfitléy mﬁteANB]ﬁlﬁﬁlﬁs-ug tb 366 hn AvERERE cladded
consol i dat es ., melts and fuses) the deposited filler nmaterial 74 in a

oo A, T0rihe e (e qrL R UB DR Ras! ha(seats. 7ahe averahed | Vol y
n _ g | il i
LoPl o § RhaaBf GBhithere Wil |G ikilg DEAGL Ibcofibn ol BY Lan DAl ceu. (ARE T

mel t s ampebvidisehe denefitadfi stslising ot lrepladeniisat edctiohes0 dmplEetynedtbreschef shaper
material 74 to mnimze the size of the heat affected zone of the platform
32, whi @Rd dinensyng RhBEIRIBfOEYI%r art brazing and wel ding that results in

relatively | he Qéglle% i r .

consol i dat ed [W%?er %@E gﬂ@?&gg}agw srﬁ %7§ g?@g??f]ﬁagﬁﬁg\gg?g}?éz%ggé%la% ed
por ti on ditfertshai 62 (Fizord Syl tla éreeeamide, Nk maghériag lingludat eddved geihdinge ghit ade
22. The ?ver Si Zﬁd . cladded portion 76 is |ar g;er than an ori gl nal surface

| ocat i oRla§BnHyPolshingRTfthes knowR machyying, methodithal DERYIdeS & sTBPOtE fensiting Mokt

|ro|eg|t ggf%pﬁe%éa@e&%nm't% & Bnd1SRS R RirddForiBAPS th@PRrdhABASI ons of the

[0029] The above example discloses a method for restoring the blade 22, or other
gas turbine engine component. The platform 32 of the blade 22 exhibits a defect pattern
similar to defect sections of prior test blades. The defect section 44 of the platform 32 is
removed according to a template 54. The template 54 has a standardized shape and is used in
a standardized location on the platform 32. The template 54 is based upon common defect
sections from prior blades 22a, 22b, 22c. A laser cladding is used to build a replacement
section 60 on the platform 32 in place of the defect section 44. Thus, the blade 22 is restored
to near its original shape to extend the life of the blade 22.

[0030] Although a preferred embodiment of this invention has been disclosed, a
worker of ordinary skill in this art would recognize that certain modifications would come
within the scope of this invention. For that reason, the following claims should be studied to

determine the true scope and content of this invention.



[ 0028] The oversized cl added portion 76 is then nmachined to the original
surface dinension 62 (Figure 5). In one exanple, the machining includes
known grinding, grit blasting, polishing, or other known machi ni ng net hod
that provides a snooth transition from the replacenent section 60 to the
original, non-repaired portions of the platform 32. [0029] The above exanpl e
di scl oses a nethod for restoring th%ggéﬂgg 22, or other gas turbine engine
conponent. The platform 32 of the bl exhibits a defect pattern

simlar to defect sections of prior test blades. The defect section 44 of
the platform32 is renoved according to a tenplate 54. The tenplate 54 has
a standar di zdd shdpmethad of sesiaring a gas turbineangdme gompdnériciaciudingshe staps off: at f or m
32. The tenpl ate | s _based upo onmmon defect sections fro rior .bl ades
232, 23b, aoc. A Tadlertifen bR Mw R s ThT PherToh Hmbif OS50
on the phahé esfpsientsy place of the defect section 44. Thus, the blade 22 is
restored to near its original shape to extend the life of the blade 22.

[ 0030] Although a(prremevingd @ﬁ@@db’ﬁgﬁsmeddﬁrbmﬁ engine\compionenttihat deseppaids &4 osed,
a worker of ordinar Kkill in this art would recognize that certain

nodi fic ‘3% a Iﬁpﬂr§%ﬁgn Wk hin the scope of this invention. For that
reason, the foll ow)ngegosiingsa sﬁ&uldﬂadaglés bHdhedist@ tuflgheeiping ddhgpdnehie tecope
and content of this invention. 5 CLAI 1. A nethod of restoring a gas

t ur bi ne PEISF2 rebIEsBIBhICCtiom Y thelilasgtiemef the egyoved:sectiam) ofhéapelbdi ni ng a
standard repair section based upon a plurality of test turbine engine
conponents; (b) renoving a section of a used turbine engine conponent that
corresponds o tMaeghahodns récrdiinh GlaihiloRwhesdifl s(ed) (alapciaddsi ddednihiages

cl addi ng on the used turbine engine conponent to produce a replacenent

sect i onStapdarddoqagemef e standardarepainreEian sdativedh agmosngyriying engine qemBpeRshhod as
recitedsh%)CIainll, wherein step (a) includes determning a standard

| ocati of OF the standard repair section relative to a known turbine engine
conponent shape.

3. The method as recited in Claim 1, wherein step (a) includes determining a

standard shape of the standard repair section.

4. The method as recited in Claim 1, wherein step (a) includes determining a
defect section location in common between at least a two of the plurality of test turbine

engine components.

5. The method as recited in Claim 1, wherein step (a) includes determining a
standard location of the standard repair section relative to an airfoil orientation of the

plurality of test turbine engine components.

6. The method as recited in Claim 1, wherein step (b) includes removing a
section that is located on a turbine platform of the used turbine engine component that

corresponds to the standard repair section.

7. The method as recited in Claim 6, wherein step (b) includes removing a

section that is located on a trailing edge portion of the turbine platform.



3. The method as recited in Claim1l, wherein step (a) includes determning a

standard shape of the standard repair section. 4. The nmethod as recited in

Claim 1, wherein step (a) includes determining a defect section location in

common between at least a two of the plurality of test turbine engine

conponents. 5. The nethod as recited in Claim1, wherein step (a) includes

det er m ni ng g stagdar | ocat i,ogliof the standard repair section relative to
ofie

an airfoil nt 4§ BYthod as gecitedin Claim G, wherain s'ep (B 185 IHAe TR BION B &5 BHent s.

6. The gRliBPthafR 16@&&&&%&&11@?%&%@ porti¥6F Bl udifeiphi4tRdml, ncl udes renoving a
section that is located on a turbine platform of the used turbine engine

conponent that corresponds to the standard repair section. 7. The nethod as
recited in aim g, ereln ste b) includes renpbving.a, section that is

| ocated on &trai NTPUGESBRTE 8 F e SREIReF B IR G HTRE s Shd et hod
as recited in d a(a')”'r@mo%ﬂﬂ?raelsébti%h%? 4 Eh)rbi'neCéngﬁ‘éscdn%m\éhﬂ)gvlﬁeréiﬁrtﬁ@rsectgﬁcg' on

that is located on a trailing edge portion of the turbine platform
met hod efraspendsité agredetgaminedtdrnpleteeaed ne conponent, including the steps of:

(a) renoving a segtipon of a turbine.enqi opponent , wherein the section
Cor responds o a [ RBRarH Aditer udeiEe 3 B BPPBR Yiline OrRREtY  HefEihdai ng
on the fepldotment@BEdhEin CRTRRREIH of!tRe W@&@ecﬂion@@deﬁ?@tmm section in the
| ocation of the renopved section of step (a). 10. The nethod as recited in

Claim9, wherein step (a) includes tracing an outline of the predeterm ned

t | at to,th o] i.ne . £ 11, T h . i i
Grarm 10, “whior nToy BRURESRRREAECTRETE: b vl B DG R0k 5 bR 1 ne

sect i onef the preliBRriikied @snsteloR€d the Gurbihe@n@indlcBmpvh@itei n step (a) includes
removing a section of a turbine engine conponent that corresponds to a

pol ygonal shape of the predeterm ned tenplate.
11.  The method as recited in Claim 10, wherein step (a) includes cutting along the

outline to remove the section.

12. The method as recited in Claim 9, wherein step (a) includes removing a
section of a turbine engine component that corresponds to a polygonal shape of the

predetermined template.

13.  The method as recited in Claim 9, wherein the predetermined template of step

(a) has a dimension that is about 0.170 inches.

14. The method as recited in Claim 9, wherein step (a) includes removing a crack

section of the turbine engine component.

15. A gas turbine engine assembly comprising:
a turbine engine component having a laser cladding replacement section with a
standard feature at least partially established by a defect location on a different turbine engine

component.

16.  The assembly as recited in Claim 15, wherein the standard feature is a location

of the laser cladding replacement section on the turbine engine component.
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13. The method as recited in Cdaim9, wherein the predeterm ned tenpl ate of
step (a) has a dinension that is about 0.170 inches. 14. The nethod as
recited in Claim9, wherein step (a) includes renpving a crack section of

t he turbine engine conponent. 15. A gas turbine engi ne assenbly conpri sing:
a turbine engi ne conponent having a | aser cl addi ng repl acenent section with
a standard feature at |east partially established by a defect | ocation on a
di fferent turlBi ne TBEGSIFEbIY ghpesifenn Clam fhavhesan ihg Htandard degtuisds jashepsj m
15, mhegghﬁlgggcﬁhgﬂg@&gm§ﬁﬁhy&£ﬁgﬁ a location of the |aser cladding

repl acenent section on the turbine engine conponent. 7 17. The assenbly as
recited in daim15, wherein the standard feature is a shape of the |aser

cl addi ng repl.gce t section. 18. The_.assenbly as recited in C aima5
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conponents, the different turbine engi ne conponent being part of the

pl ur al i tyrbingfengime lsbmporaengs, tlee diblersnh bubise edgine Torwparsme htihg pas of g plachlitn
Claim 15 erein the turbine engine conponent conprises a turbine bl ade
pl at f or Ff (USBIRC ANEIDE COMPYIGA- engi ne i ncl udi ng a conpressor section, a
conbustor section, and a turbine section, the turbine section having a gas

turbine engine assenbly as recited in Claim 15. 8
The assembly as recited in Claim 15, wherein the turbine engine component

comprises a turbine blade platform.

20. A gas turbine engine including a compressor section, a combustor section, and
a turbine section, the turbine section having a gas turbine engine assembly as recited in Claim

15.





