+ crack(s)

LOW TEMPERATURE DI FFUSI ON BRAZE REPAIR OF SI NGLE CRYSTAL COVPONENTS
BACKGROUND OF THE I NVENTION (1) Field of the Invention [0001] The
present invention relates to a nethod for repairing turbine engine
conponents forned froma single crystal material and to a repair
all oy conposition used to effect said repairs. [0002] Turbine engine
conponents, such as high pressure and | ow pressure turbine bl ades,
are often formed froma single crystal material such as a single
crystal nickel -based soperEt¥ERATURD DUSASTONSSRAZOMERMIRI S W | |
devel op cracks which require

t echni ques expose the conponé%ﬁﬁgEeF%ﬁ Z%%g@%%éﬁEi n?egggfgiures of

2200 degrees Fahrenheit. Such exposures may produce a debit in 1600

degree Fahrenheit creep S%aﬁggﬁgﬁﬁgkégFeﬁéﬂﬁg@ﬁ%g able. [0003] A

repair techni que which does terial properties
woul d be Hightiyldest rialsl envSUVMARY OF THE | NVENTI ON [ 0004] The

present i provi de are r q devel oped which
does not gﬁﬁﬂﬁsel gfract ‘@Piépnp?%%g%F g %Hﬁ%i%%ﬁ AERDTddce
with the munuyaaten@ymﬂnaqmponanpso@mﬁmedfﬁtomr&nnmmqlﬂgctystnlumaaﬁgnmE
conponent s_ br.oadl 0 S the st.eps OVI ng.a_co onent with
at | east oﬁgtgrac %%%Ilﬁ% E S %%%ﬁ?naPF y o g??F s Cotaihfng a
si ngl e cr &0 rill'uo:ibehe bagatk aidmpymeaté,l rﬂichnaskleigrbmdsblrazmcalﬂcw,
and a second . nic bas%ga (a2 ze aII to the(g AC (s)

epal

subjectirﬁf%ﬁ%greco%%%ﬂg%t %aébpﬁleao$ Foglﬁo§l%%%%6gpﬁfﬁﬁ

t 0o a heatmattaréafineuth tas @1Bﬁugéet¢mysuapanick&l{h@s@dﬁpogeréxmbg.nuﬁ t he
‘use, these‘components will develop cracks which reguire repair.
Currently, some repair techniques expose the components being
repaired to temperatures of 2200 degrees Fahrenheit. Such
exposures may produce a debit in 1600 degree Fahrenheit creep
strength which is unacceptable.

[0003] A repair technigue which does not adversely affect

material properties would be highly desirable.

SUMMARY OF THE INVENTION
[0004] The present invention provides a repair technique was
developed which does not adversely affect material properties.
[0005] In accordance with the present invention, a process for
repairing turbine engine components broadly comprises the steps
of providing a component with at least cone crack, applying a
repalr alloy composition containing a single crystal nickel
based alloy, a first nickel based braze allcy, and a second
nickel based braze alloy to the crack(s), and subjecting the
component with the applied repair alloy composition to a heat
treatment to diffuse the repair alloy composition inteo the

crack(s).



1 [0006] Further in accordance with the present invention, a repair
all oy conposition for use in repairing cracks is provided. The
repair alloy conposition broadly conprises a single crystal nickel
based material, a first nickel based braze alloy, and a second

ni ckel based braze alloy. [0007] Qther details of the | ow tenperature
diffusion braze repair of single crystal conmponents of the present
invention, as well as other objects and advantages attendant

thereto, pi@ejetrurdt@ethihnaddig-da0kboy 019 Get gi-bedhdesaidRbi,an and the
foll owing draw BRI EF DESCRI PTI ON OF THE DRAW NG&'S) [ 0008] FI GURE

1 n - ] I ) ] » r
1is a pHﬁﬁ@ﬁFcFég?%pﬁx%ﬁﬁﬁFh@naﬂﬁéﬁéﬁrléf?%ﬁﬁ%&ingiﬁraé%%ﬁﬁhnce with
the processovatieiheris esgnti i RYEHY | WhpodRdiod G015 Zsdss an
enl arged version of the repair shown in_ FIGJRE 1. DETAILED
DESCRI PTI N Y%E FHES PREFERRED ERETDINVERTIS),  00L6T Alpketdaasedopraze

repairingatighi Bed en R nGORReREN s SRAVHRYz e af11lgast one crack
W t hout adversegﬁ:affectigg%naterial properties is_$royided by the
present i FRAATHi dfhethdeppbbe <y Fa§ 188 trswgrasurepdt Ffusdepi Re2&ngi ne

conponent SefQrMed §10Mmdicekakal basbnetRsr 8f WS prRdbht CHb-AI L ohNOoSe
formed as a single crystal. Typical nlckel-baseg superal | oys whi ch

may be us®dif 6F OHRRT SEHENERD | HETARFeTeH A LiErEiaRst LRPRT FRd ats, Set

those ni ckalen hasenal ﬂcsmsawhagi B8 41100 FebOr 10: MMnY0-6Rr AL URA 1 fdiQRYS to
10 wt% cobalt, from5 to 6.2 w% alum num up to 1.9 w % nol ybdénum

from4 t A8 % t ungsten, from6 to 12 w%tantalum up to 0.35 W%
hafnium up to 3.0 wt% rhenium and the bal ance nickel. [0011] The

process of the present invention utilizes a repair
BRIEF DESCRIPTION OF THE DRAWING (S)

{0008] FIGURE 1 is a photomicrograph showing a repair effected
in accordance with the process of the present inventicn; and
[0008] FIGURE 2 is an enlarged version of the repair shown in

FIGURE 1.

DETATLED DESCRIPTION OF THE PREFERRED EMBODIMENT (S}
[0010] A process for repairing turbine engine components having
at least one crack without adversely affecting material
properties is provided by the present invention. The process may
be used tc¢ repair turbine engine components formed from nilickel-
based superallcys, particularly those formed as a single
crystal. Typical nickel-based superalloys which may be used for
the components include, but are nct limited to, those nickel
base alloys having from 5 to 10 wt% chromium, from 5 to 10 wt%
cobalt, from 5 to 6.2 wt% aluminum, up to 3.9 wt% molybdenum,
from 4 to 6 wt% tungsten, from 8 to 12 wt% tantalum, up to 0.35
wt% hafnium, up to 3.0 wt% rhenium, and the balance nickel.
[0011] The process of the present invention utilizes a repair
alloy comprised of three components. The three components are a

single crystal nickel based material, a first nickel based braze

2



all oy conprised of three conponents. The three conponents are a
single crystal nickel based material, a first nickel based braze 2
all oy, and a second nickel based braze alloy. The single crystal

ni ckel based naterial nay be present in an anobunt from5 to 50 w%
The first nickel based braze alloy may be present in an amount from
40 to 60 Wt % The second ni ckel based braze alloy nmay be present in
an anount from 10 to 35 % The single crystal nickel based

mat eri al  andht,henfi & 5$e63rf3<%|iché§eﬂa§?srda%§?z@| 4 DA @i&,@,i 90Sq Y Quiydear

all oy additions which are beneficial to he material form n%y:th%o
o]

turbi ne ehfifd EBABAMMTCT IPeMaBCRhPLrestRkeln Fis s MREzET QT |

pref er abl yral l70ws £t het allRe1NbXbed e tade BBLby idhy B2 2025c4earean
Fahrenheit range. The three conponents nay Y)e m xed usi ng any

sui t abl e #RERAHY KRBRNIY N~ 1 & -t B9 sdeneheic¢kgplainasgr Byaze alloy

conposi tigsy HORERkedheisiagkoahlyStaln Nocke! shaged matesiddie
preferably conprises_a single crystal nickel based alloy having a

conposi t | oW TStsPeEny RASEd BAT6T 1R FRAWEYS chiBTh WCketoR?sed drate

W % cobal £11dy BllcPok® proxiwe%eiid@niddT i A9tk L@ ebrenddhial to
alumnum up to 1.9 wt % npl ybdenum from4 to 6 wt% tungsten, from

p . ] .
4.8 to 124 HAERL Al ulTHA S §P6. BUTR RS SPARDR LFRTRAP NG - 0TRS S

haf ni um Hpcka 82904 MELedanasy E@eﬁ@ca%l wh Yo dhamaunm 18P Oxt 013
wt%yttrluni and the bal ance nickel. [0013] The first nickel based

braze al | By bBaZdtaAeHLoY2REHH B IndaPIt hel R 4l SR afAB S

This brazg,@ldowiRas @sitPmRQSkhlesh conekati R 114 twk% shramasn, 10
wt% cobalt, 3.5 w%alumnum 2.5 w%tantalum 2.75 wt % boron, 0.1
W% yttri bt TeRAdTt AL DRI ETPESAFER®! . Other nickel based braze alloys

may be ugeshayr omided nyhat c el eleke COM LY gl £aSFc AHaR150 Wt %
comprises a single crystal nickel based alloy having a
composition consisting of from 5 to 10 wt% chromium, from 5 to
10 wt% cobalt, from 1.5 to 3.5 wi% titanium, from 4.2 to 6.2 wtd
aluminum, up teo 1.9 wt% molybdenum, from 4 to 6 wt% tungsten,
from 4.8 to 12 wt% tantalum, up te 0.5 wt% columbium, up to 0,35
wt% hafnium, up to 0.004 wt% boreon, up to 3.0 wt% rhenium, up to
0.013 wt% yttrium, and the balance nickel.
f0013] The first nickel based braze alloy may be a braze alloy
sold under the trade name DF-4B. This braze allocy has a
composition censisting of 14 wt% chromium, 10 wt% cobalt, 3.5
wt% aluminum, 2.5 wt% tantalum, 2.75 wt% boron, 0.1 wt¥% yttrium,
and the balance nickel. Other nickel based braze alloys may be
used provided that the nickel content is greater than 50 wt%.
[0014] The second nickel based braze alloy may be a braze alloy
sold under the trade name Niccbraz 150. This braze alloy has a
composition consisting of 14.75 wt% chromium, less than 0.06 wt%
carbon, 3.63 wt% boron, less than 1.5 wt% iron, and the balance
nickel. Other nickel based braze alloys may be used provided

that the nickel content is greater than 350 wt%.
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[ 0014] The second ni ckel based braze alloy may be a braze alloy sold
under the trade nane N cobraz 150. This braze all oy has a

conposition consisting of 14.75 w% chromum |ess than 0.06 w %
carbon, 3.63 wt% boron, less than 1.5 % iron, and the bal ance

ni ckel . O her nickel based braze alloys may be used provided that

t he nickel content is greater than 50 wt% 3 [0015] After preparation
of the repair alloy has been conpleted, the repair alloy fornmed from

the threejonasponeitles PRYpbEaaRR ib8dind O0-HRGR gL ASK HdL tRenCepRONa,
being repaired. The repair allo may be applied to the crack(s)

usi ng any"uit€RBIE ?Jejc‘H/niféfﬁé‘Edk%E% 1%1? theearqorPPpersT PaY dre tRelied
repair altoykzkascbesn apphieedoholtdit Ghask(Sdpairdhe eRAPANSN: L310y
subjected to a therpmal cycle which does not adversely affect the
properti €2%Pet RBPhBEri%althtoF Rl T has ipenponanttarha Ed@diduecycl e
conpri seskheat iAgthdesgonponent with the repair alloy applied to the
crack(s) to.a nelt cycle tenperature in the range of from 1950 to

2065F, prEYedbIAE Yoo e 2B%RE 1o 2308812 % e BPRELYeridPEuERagE(s15

m nutes, @ doReBne£OOld Rk BELEANMONRERhe Wi diRQ caRRE LR DIdAPRIE
alloy to a, diffusion cycle tenperature in the range of from 1950 to

2025F, I EIErEbYyFtoTh FoPoPEBPSHDSS, oanbh drebafteilAin§OoF ey the

t enper at uWdnpchehta 164 alhdrind® BeE1OLonBrt BEs anda ngf cf& 0pdp drien20
hours, preferably from8 to 12 hours, to effect the repair of the

crack(s) . "Hite (PReffia? ke YnapP b et SRRetrast &' f GPnackell cycle

vacuum of t &nperd@udbe TOK rerdr rhayeror AfdRl 1t theromdPr o)t has 1y beam
conpl eted, the reBg{)ged conponent nmay be cooled_at a rate of

35F/ mi nut €W tPadlel F[ 6617F HhASTBEESYIURE LRhaPiR ks 2APRhéERen

repai red ydNnkh€he component with the applied repair alloy to a
diffusion cycle temperature in the range of from 1950 to 2025°F,
preferably from 1975 to 2025°F, and maintaining the temperature
for a total time period in the range of from 5 to 20 hours,
preferably from 8 to 12 hours, to effect the repair of the
crack(s). The thermal cycle may be performed in a furnace at z
vacuum of 5 x 107 Torr or lower. After the thermal cycle has
been completed, the repaired component may be cooled at a rate
of 35°F/minute or faster. '
f0017] Tt has been found that cracks, when repaired with the
brazze alloy mixture of the present invention and exposed tc the
thermal cycle, vield a well filled, isothermally solidified
structure.

[0018] Referring now to FIGURES 1 and 2, there is illustrated a
repair made in accordance with the present invention. As can be
seen from this figure, a well filled, isothermally solidified
structure is formed. The repair shown in the figures was made by
removing all coatings from the component being repaired. The
crack in the component was cleaned. Thereafter, a repalr alloy

consisting of 60 wt% DF-4B, 35 wt% Nicobraz 150, and 5 wt% of a

4



braze alloy m xture of the present invention and exposed to the
thermal cycle, yield a well filled, isothermally solidified
structure. [0018] Referring nowto FIGURES 1 and 2, there is
illustrated a repair nade in accordance with the present invention.
As can be seen fromthis figure, a well filled, isothermally
solidified structure is fornmed. The repair shown in the figures was
made by renoving all coatings fromthe conponent being repaired. The

crack in the.go r , L@l loy
consisti g o o0 aran i C5EANE DG AL Rk Y. 4 1

ni ckel ba&®Wisithpy ecry sttdl chrediumhaiongth edrddsi bi 6h w1€90rﬁ§|u§1tlnmgf of

5 wt % chrpmgimt%%ygbé&%al 5, 9%@# t%&@éymmnmﬁltan& .10
nmol ybdenum 5.9 wt%tungsten, 8.4 w % tantal um 10 W% af n| um

3.0 w % r¥ienihgfpiono1s Q/vt‘f%oyﬁfbﬂlum é)nélﬁh‘et%a{té—ﬁéémrnawe‘dhf?«/\@@lance
appl i ed Wﬁketlh@agr%‘lleﬁh%VEQnW@%cW thnd N& 2R hE wadid %e\ﬂ@@]palr

pl aced in a furnace and heat treated in a vacuumo x 10-4 To
a tenper atWh WaAStPEaGethd® ef fpondre gngoneFt figreates Frﬂn@ut‘éisﬁuul?h@f 5

conponent, Wd-h 438 Lepai fold Q¢ ,as: 4 heR ¢aakedss to)7: gaoQQFz@@@bEh%g at

tenperature for 9 hours and 45 mnutes. The “repaired conponent was
. then cool £t WRUESF at rofcoBpPranhutdothef aekaic 4l30yoyaa Flegpgaicocdnda

singl e crystajoom cked hlggaegtaéér@éfa@{m@n@&} o MBYral $04 be rm@l@t@y The

removing all coatings fromthe conponent being repaired and cl eaning
 the crackf¥Ripedr epaRenadt Kapephen Coalllleéya*‘eoﬁqsﬁas‘lel r§ P IHOIRYE DR 4B,
25 W™ % N gohraz 150, and 25 wt % of a nickel based single crystal
. alloy having a conposition consisting of 5 wt% chromum 10 wm %
. cobal t, S5IESt % glepdiinuay 2 1Singlat srvmtaibadrlial 52 Seduathlelingemrinent

8.4 “ﬁg@téﬁ§i§1%61b9 e by removing all coatings from the component
being repaired and cleaning the crack to be repaired. A repair
alloy consisting of 50 wt% DF-4B, 25 wt% Nicobraz 150, and 25
wt% of a nickel based single crystal alloy having a composition
consisting of 5 wt% chromium, 10 wt% cobalt, 5.65 wt% aluminum,
1. 9 wt% molybdenum, 5.9 wt% tungsten, 8.4 wt% tantalum, 0.10
wt% hafnium, 3.0 wt% rhenium, 0.013 wt% ytitrium, and the balance
nickel was prepared and applied over the crack. The component
with the repair alloy may be placed in a furnace and heat
treated in a vacuum of 5 x 107 Torr at a temperature in the
range of 2035 to 2065°F for 15 minutes. The component and the
repair alloy may then be cooled to 1975°F and held at temperature
for 9 hours and 45 minutes. The repaired component may then be

cooled at a rate of 35°F/minute or faster.



wt % hafnium 3.0 wt% rhenium 0.013 W% yttrium and the bal ance

ni ckel was prepared and applied over the crack. The conponent wth
the repair alloy nmay be placed in a furnace and heat treated in a
vacuumof 5 x 10-4 Torr at a tenperature in the range of 2035 to
2065F for 15 mnutes. The conponent and the repair alloy nmay then be
cooled to 1975F and held at tenperature for 9 hours and 45 m nutes.
The repaired conponent nay then be cooled at a rate of 35F/ m nute or
faster. 5 CLAIIVB 1. A conposition for use in repairing cracks, said
conposi t¥ 87 Sconsi sting of from5 to 50 w%of a single crystal

ni ckel based material, from40 to 60 w% of a first nickel based
braze al ]l oy, and from 10 to 35 wt % of, a second ni ckel_ based braze
alloy. 2t 'IDhé’OE‘Bﬁ'Bb"sWri JPTakE8r dF NEPRG TEPgi ATACKSvhérdidh CEEPES EF Y e

crystal ddghekibgsed mmieni ab sonsistcr af sLhom 4kl W %ie € ELMEUM
from5 to 10 ww% cobalt, from1.5 to 3.5 wt%titanium from4.2 to

6.2 wt %BALERAGm TEPR t4P £o0 6t vk ot FudhaRt PEeR14 basedebpes alloy,

tungst emand @418 £ 2 W%kant dbduRg WR kel Opas %’ra%%l Wibbym up
to 0.35 wt% hafnium up to 0.004 wt % boron, up to 3.0 wt% rhenium

up to 0.013 Wt % yttrium and the balance nickel. 3. The conposition

according tigeCkahBbdst mera%bera% {d rcitalmnnckv%em%e@,afi&aégn&ié Oy
consi sts of 14 wt % chrom um % cobalt, 3.5 wt% al um num 2.

Wt % t ant @Visra 12nysked %q@@fdoﬁlater&al vﬁ%sytstqsu ofn fzaw & re BAI 'ahﬁe
ni ckel . &y oIREMCORPYSi4 QN 1@0@9@%5&&0 ¢L3hm 25 wher & oqtﬁawtér%ﬁgﬁd

ni ckel based braze alloy consists of 14.75 wt% chrom'um | ess
0. 05 wt %%aY BoR, £8. 83 Wb IFénphnuh estp ttivad - 2. Bt wmelivicsienamd from 4

tc 6 wt% tungsten, from 4.8 to 12 wt% tantalum, up to 0.5 wt%
columbium, up to 0.35 wt% hafnium, up to 0.004 wt% boron, up to
3.0 wt% rhenium, up to 0.013 wt% yttrium, and the balance

nickel.

3. The composition according to claim 2, wherein said first
nickel based braze alloy consists of 14 wt% chromium, 10 wt%
cobalt, 3.5 wt% aluminum, 2.5 wt% tantalum, 2.75 wt% boron, 0.1

wt% yttrium, and the balance nickel.

4, The composition according to claim 2, wherein said second
nickel based braze alloy consists of 14.75 wt% chromium, less
than 0.05 wt% carbon, 3.63 wt% boron, less than 1.5 wt% iron and

the balance nickel.

5. A process for repairing cracks in a nickel based alloy

component, said process comprising the steps of:

providing a component with at least one crack;



t he bal ance nickel. 5. A process for repairing cracks in a nickel
based all oy conponent, said process conprising the steps of:

provi ding a conponent with at | east one crack; 6 applying a repair

al l oy conposition consisting of from5 to 50 w%of a single crystal
ni ckel based material, from40 to 60 w%of a first nickel based
braze alloy, and from 10 to 35 wt% of a second ni ckel based braze
alloy to the at | east one crack; and subjecting said conponent with
said repair alloy conpositionto a thermal cycle to diffuse the
braze aIon L9 05|t|on into ﬁ east, one_crack. and rggalr sai d

conponent . 6. PP 0t e5F S EOHQC?WO&%FWSCOWJE?%W &4 rom 5 to
Corrponenfio »p:rsaowfdangusgb@ cﬂtqmmaﬂSBSc}pefD\Had;leﬁgmat@ﬂimDnGTﬂonf apmed 4§ om

1 aim 8, Tiheorn <LEPS TG CpPR iy S5t oporT <o B o4 i hg a

conponensf forswednfr amrleel Saxglde besystalldy %eth@a@teoteaddto)bnbaut@@kﬁ
corrp05|t|o consisting of from5 to 10 wt % nickel, from5 to 10 W%
cobalt, *ffom5 to 6.2 wt% al uminum up to 1.9 vvt%m)lybdenum from4
to 6 wt%tungsten from8 to 12 wt%tantalum up to 0.35 wt%

hafnium up to 3.0 w% rhenium and the bal ance nickel. 8. The
process accorsdilﬁﬁciﬁbn%l SRIA SOTRRBPEF Wit §arepheraty I'%]yloycorrposi tion

appl yi ngcsh®ds iGQBRAr L6665 ARFHINGya1E epRidi fEkeY th8 OBt didNdod single
crystal nickel based materjial consisting of from5 to 10 w%

chr om unfoTRTHhtEoRo e @bt GFalleast reif £r5ckoand. Berg % t53i&hi um
from4. 2ob@hdhett % al um num up to 1.9 wt%

6. The process according to claim 5, wherein salid component
providing step comprises providing a component formed from a

single crystal nickel based alloy.

7. The process according to claim 5, wherein said component
providing step comprises providing a component formed from a
single crystal nickel based alloy having a composition
consisting of from 5 to 10 wt% nickel, from 5 to 10 wt% cobalt,
from 5 to 6.2 wt% aluminum, up to 1.9 wt% molybdenum, from 4 to
6 wt% tungsten, from 8 to 12 wt% tantalum, up to 0.35 wt%

hafnium, up to 3.0 wt% rhenium, and the balance nickel.

8. The process according to claim 5, wherein said repair alloy
composition applying step comprises applying a repair alloy
containing a single crystal nickel based material consisting of
from 5 to 10 wt% chromium, from 5 to 10 wt% cobalt, from 1.5 to
3.5 wt% titanium, from 4.2 to 6.2 wt% aluminum, up to 1.9 wt%
molybdenum, from 4 to 6 wt% tungstén, from 4.8 to 12 wt%



nmol ybdenum from4 to 6 wt% tungsten, from4.8 to 12 ww% 7 tantal um
up to 0.5 wt % col unbium up to 0.35 wt% hafnium up to 0.004 wt%
boron, up to 3.0 wt% rhenium up to 0.013 W% yttrium and the

bal ance nickel, a first nickel based braze alloy consisting of 14 w%
chromium 10 wt % cobalt, 3.5 wt% alumnum 2.5 wt% tantalum 2.75

wt % boron, 0.1 wt% yttrium and the balance nickel, and a second

ni ckel based braze alloy consisting of 14.75 wt % chromi um | ess than
0.05 wm % carbon, 3.63 w% boron, less than 1.5 wt% iron and the

bal ance ARrEkRIUM.QUPTRE Brdcess cadeEPdifg 4o t© &i- AP 5wt hherfaiimms anyg to

subj ecti pgooStAR ¢RFBRI, SE5 R @Imgt%afﬁe&ﬂ;]ﬁgomlgnko%t@lwt% RRLL &,

repair alloy conposi tion into a furnac ating said conponent Wth
sai d appPpédthepailange| oyckobpasiftireh rickelt dmgedaburzeial ke range

of 1rom 1380; 10 20G3F1R0L: A ABSIied 1§, PL1cadn 0014 gk, S fhinum,

component with said applied repair alloy composition to
t enper at @r e Vb tte@tednge of 7F ok DOBONt o0 2028R fokraumi rmicpe:rﬁeod in

t he rangga%néé YPeRel O §§dhé)%egc%anJQ§1 S QES%PL&;Q Cfo%sq.ls@h%

9, applying a vacuum of orr or ower ~aary n
subj ecti n§ %% €p wEE. C'fﬁhempmwcelﬁsad:b@ndﬁmgs tva%cbarmaﬁﬁ 3 LAY s

COﬁprISIggigﬁxﬂjég% tﬁghd%rg [ 5GQIPon the:£a1angg Rt CQPS accordlng

to claim Wherei n 'sai d" too |n ste npri-ses cool TF hg said repair
conponent at a rate of 35F/ m nute 13 The process according to

cLal m LLa. 8L 8GR0l SRy TP AR eoLL 08 SEfLLS
step comprises placing said component with said applied repair
alloy composition into a furnace; heating said component with
said applied repair alloy composition to a temperature in the
range of from 1950 to 2065°F for a desired time period; cooling
sald component with said applied repair alloy composition to a
temperature in the range of from 1950 to 2025°F for a time period

in the range of from 5 to 20 hours.

10. The process according to claim 9, applying a vacuum of 5 x

107 Torr or lower during said subjecting step.

11. The process according to claim 9, further comprising cooling

said repalr component.

12. The process according to c¢laim 11, wherein said cooling step
comprises cooling said repair component at a rate of 35°F/

minute,

13. The process according to claim 11, wherein said cooling step
comprises cooling said repair component at a rate faster than

35°F/minute.



