PROCESS FOR REMOVI NG ADHERENT OXI DE PARTI CLES FROM AN
ALUM NI ZED SURFACE  BACKGROUND OF THE | NVENTI ON (1)
FI ELD OF THE | NVENTI ON The present invention generally
relates to alum nizing processes. Mire particularly,
this invention relates to a process for renoving oxide
particles adhered to a surface follow ng al um ni zi ng.
(2) DESCRIRIOENS PFOREERRVIES AﬁﬁIEﬁﬁﬁTQBﬁﬁgE' ng
environment within a gas turbine engine i's both
thermally and chemcally hostile, particularly wthin
t he tur bi FARHEHESSIROMaAN AUGNVENIBEDSERFAGE. A
common practice is to protect the surfaces of gas
tur bi ne engi ne conponents with an environnental
coating that is resistant to oxidation and hot
corrosion, and optionally a thermal barrier coating
BACGIBGROLRGD QF DMEJRE/ENEIONMI| - i nsul ating protection for
t he component exterior.. Environnental coatings that
W : i nclude diffusion alum nide
U)Eﬁgﬁ#%ggpﬂ%%I@S@$ﬁ§§b€oatings such as MCr AlY. During
high tenperature exposure in air, these coatings form
The peseritafivdntion deHeraly fRIQ%k & alubfhitiHeNRdcR&R! 8V i
.inhibits oxidg%ion %f t he coqtingﬂgﬂg’%he uﬁgg% %ﬁ%?hﬂ%
thissipyertion eelatesjor 4 pricess for werovide osilstpantidesoadhered fo a surface
ﬁﬂﬁﬂ%&%ﬁﬂ&ﬁﬁ%% useful for providing environnenta
protection B conmponents equi pped with interna
cool i ng passages, such as high pressure turbine
(2) PESEBIP HOMNOFTHE REIMTED ¢@T i ngs are able to provide
envi ronnental protection w thout significantly
reduci.ng the cross-sections of the cooling passages.

Thoy SPSHRLHE 0 TRGTER o RALE o gabIterbyte sapiBe bty Bemeallyg and
chefrfil I'Y'lb@ﬁlﬁ?#arﬁgﬂﬁﬂﬁ-gdtﬁﬁ?ﬁ@Qﬁﬁirx@f’corﬁ)ﬁs{&%@ ?{ué‘h@tﬂgr sec%i ns.
~involves injecting a slurry-into the passages. As w f
A commEm pippfice isfto ptent dhs aufasnpbbgmduthing enginatomporieds with

. ' t slukry.al um.nizin cess relies an

T I R A e R e R e S
optiboalty atidirhiliindd cdbthig (TBIE) thaOsbliaes (tMRh&-insulating protection
the_slurry process nakes us of a coating-

articularly ) S
for g@m@,ponent exfenor. Environmental coatings that have found wide use include

- diffusion aluminide coatings and overlay coatings such as MCrAlY. During high

'témperature 'exposure in air, these coatings form a protective aluminum oxide
~ (alumina) scale that inhibits oxidation of the coating and the underlying substrate.
Diffusion aluminide coaﬁngs are particularly useful for providilig, environmental
protection to ‘components equipped with internal cooling passages, sach as high
pressure turbine blades, because aluminide coatings are able to provide environmental

- protection without significantly reducing the cross-sections of the cooling passages.

An aluminizing process capable of selectively coating the internal cooling paséages of
a turbine blade involees injecting a slurry into the passages. As with other types of
processes employed to form aluminide coatings, the slurry aluminizing process relies
on aluminiding vapors that react at exposed surfaces to form a diffusion aluminide

coating. More particulaily, the slurry process makes us of a coating powder
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1 conprising a netallic alum num source (such as

al um numor an alumnumalloy, e.g., CA, CoAl,

FeAl, and TiAl), a carrier or activator (such as an

al kali metal halide), and an inert oxide dispersant

(such as alumna (A12G3) or zirconia (ZrQ2)). These

solid particulate corrponents are mxed with an organi c

f I I
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whegy s fshy Kol dgael yﬂ@nee (PRaviljtateithe yﬂjeotmnmfdhz beatmg powder
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th t
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Anhixagleof 4 hatablm}ioigﬁmg&ﬁﬁhdr @hé&&t@%taw&) Witk WhlS @xamples

acry i C Iacqu resins such

of pHastieule] Isrocunihl a|0kg@1<anoblp¢mo| ineldodi famerlics oydvehn as
pol@%nléﬁﬁ(hngtﬂ? r# At %’W&'Aﬂ,‘ butglf mc?tga d e% Y aetalé\sl %‘tﬁyl zeléryﬁ%le esin,
methyl ;mﬂmt:bame Sesui: &id mbﬂﬁ&yla@@é(b- Sliyiné Sesird NOtHE Eigdﬁﬁsbmders

t her eof . t emxture|3|njected the liquidis
that may, ey usgsl, inglidermethyt cellulgps, anrsiicelacdimsonlisid Fesins such 13

oA R0 i AR A S0 )

der{vatives; eSO, oinyiy B@remdﬁ; poliyestak epakields, pohuedtiines, &cllulose
reacts wi:th the al um num

th t { d
dertydfiv St Hitiues BegrttaCInce b imntt Hitcde e eihisar@Rved
by dSafd aftél whide MHMn%nE% RIS aﬁﬂ ARt Iﬂ@at?d in

alum ni de coating. Foll ow ng alfum ni di ng, ermants 0
. an gy ogcwtﬂrumtgﬁmmehm tQ)ﬁ tmeersmm of/1 TA0SK (dtmwut PRORE)ent mswre,
. |l ow of cooling air through.the
At ﬁ%sélg‘yaéésd) f eﬁar uIe, |hé actlv Wg VAPPLLZE] alna rf&%c[jﬁ:y t{h ﬁl[lug: aluminum
SOUTRIth| ibhﬂsi eSlafilb lah Wi HHEOWhES. then BHc@ AGhABEHREN LB the
to the alumnized surfaces as a result of the high

~ passaghior form thesaluminids ¢ragingur i ng the  al umi ni di ng
~ process. In that these adherent particles are sintered
FolfoRid AdhiHidiAY, Z8Rnasy” G PSOMEN

éqdl ffic lﬂ% to reno({/fgﬁlgiyghﬁ cﬁ%@gﬁﬁseﬁﬁ‘l\'ﬁ% Sl{n%' %uSt be
remov so as not to irthibit the flow of cooling air through the passages. In practice,

there is a tendency for particles of the aluminum source to oxidize and sinter to the

aluminized surfaces as a rosult of the high temperatures sustained during the
aluminiding process. In that these adherent particles are sinteréd to the aluminized
,surfaoes, they have proven to be very difficult to remove. Mechanical cleaning
techniques such as high-pressure water jets and flushing have been used with limited
success. Other approaches that employ caustic compounds at high temperatures and
pressures (e.g., performed in an autoclave) to strip TBC from exterior surfaces or
remove dirt and contamination from internal passages of gas turbine engine
components are undesirable in view of the cost of autoclaving operations. Therefore,

in order to maximize air flow through aluminized cooling passages of an air-cooled
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techni ques such as high-pressure water jets and

flushing have been used with [imted success. Oher

approaches that enploy caustic compounds at high

tenperatures and pressures (e.g., perforned in an

autoclave) to strip TBC fromexterior surfaces or

renove dirt and contam nation frominternal passages

I [ : - .

coflpofl o M AR e AL el DR Bt e
padtielesr der to nmaxinize air flow through al um ni zed

cool i ng passages of an air-cooled 2 conponent, a need

i r j of renovi ng adherent
eI AR A RN e SRy o Tre
- I NVENTI ON The present invention provides a process for
Thé epR¥dnb dinPétiohChRvided a4 RE6REor ATRRVRIRY pirtiRied! BhE bebbine
an al um ni zed surface_during an al um niding process.
adingentlyngioieradnto anx algphigized c¢ dudngan dowinidigs uesrssesAn

i P S {1 G TR PR of B Mo F <GB REREBO s
such gasomjpdnchis neitlﬁﬁgilél @urbibRE combiest o1Saudhdnit@iUdcdlibnk of a gas

suited for the renoval of oxidized particles that
turbige fpgige-aThemgthod i pasticulay Brited for the remarsl alowidiged particles
QYL L US [ LIE g Pfag 3T e : rei
e R o St S sertloit o A alilh BESETRARRer PO oy
alusiinitizngi prgcdssest weheadini nhen bxidiked Yovalee pattiviesnimichme Afasked by

.. serves to,renpve other particles that nmay be sintered
sinfeging g hs aﬁffﬂ‘\‘?i”f’gc?“’éfg‘fef ﬂflﬁ_ﬁ?ﬂﬁ@&sa eV FetOARmRY 7 PdiehBarticles
thaf’ﬁ%eﬁessipté&ﬁfb 8% Ahfe dBsdtaet %1_15@%% tﬁ@_raﬁnﬁhﬁﬁlg% PdcBss,

: he"al um num source powder as an I ner di spersan
- suchiras oprdsqedinlesghsatt wgre nuked With therslomiiwm source powder as an inert

‘n.contacting the.alumnized . surface wi.th an a ous. .. .

dispGf; ah Purcsifle NGl Y B o TiHiion iPae Sut AR fe sminized

surfiae thitl Saiikebus ERRBY BPMHRAE 8bIu@ioh uEL etk Rdharéht phRicles are
i nvention, an aqueous potassi um hydroxi de solution at

remaygd tieredione| evat ed tenperatures and at nospheri c
pressures (i.e., wthout autoclaving) has been shown

AckRdk@%b! the FRenfiEH h?l%ﬂ?ﬁgﬁgﬁﬁﬁl EyeRbH8ls0RAR% 12 Sroderate
materials, particularly | -

elevated temperatures and atmospheric pressures (i.e., without autoclaving) has been

shown to facilitate removal of adherent residual coating materials, particularly if
accompanied by agitation with ultrasonic energy. In this manner, adherent oxidized
and oxide particles can be completely removed from the aluminized surfaces of an
internal cavity, such as the internal cooling ‘passages -of a gas turbine engine
component so that cooling air flow through the passages ié not reduced. Finally,
aqueous caustic hydroxide solutions of this invention are compatible with aluminide
coatings, so as not to attack such coatings during removal of the adherent oxide

particles.

Other objects and advantages of this invention will be better appreciated from the

following detailed description.

DETAILED DESCRIPTION OF THE INVENTION
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acconpani ed by agitation with ultrasonic energy. In

this manner, adherent oxidized and oxide particles

.can be conpletely renmoved fromthe al um ni zed

surfaces of an internal cavity, such as the interna

cool i ng passages of a gas turbine engine conponent so

that cooling air flow through the passages is not

jnal- y- FC . xi de sol ut.i.gns

ThE BAE oyl i Heoct BERSTRL FerfVP bt L ) Ry bl of
metdgtartides camaciag ofurface aindargkingUdlbmafzihy NGeh db4t the particles

rempval of the adherent oxide particles., O her
adhyge éetéle Aemuigednsuifice through; & sintring rsshagism. pAs such, the

el ' ) ¥ '
rof 3L SRELE 54 B4 1 S O B R e
thalheollocie vatitin | mteendl | covling passagesedf tair-tdoted @apViatbingé engine
co3tncats i e T SRSt oF BOIGOR dhe FTHR M etRareble

frohEerRAId bddifgs fRARATHT thal HEdA #l HeZBGoSiHd ACHermal barrier
thro%%g.@a stntering mechanism As such, the

CORES | aof gasoching enging osponewst | Whilarthe advantages of this

. distingyi,shabl ¢ foromdi kt and contampants, that. .
inv@hinl, D ey Reetoet B et g STREC LGRS Ghe irithingsof is
 inveftforl BfedE@iRARJaPicalsle T UG Eotnpbteht Hai® iMeral surfaces that
. operation. Furthernore, the particles are
bengfig fiomgerptastion by aluminide epatifgc coatings fornmed of netal

oxi des that are deposited as thermal barrier coatings

o . e .

Nolohle in BiIanSL b R TRk RATRRAE Mt oolll B prosent
investioar éndadet airtconleil Nitigh| ade fyw tpgresstima itbing snefzldshargl blades,

. lnyentign are.generally applicahle to_any conponent

shepals r?gﬂ}E’Hf toF ﬁm%rss_a? aobuiehe: Bluetisutan IERCHr Btceairicgpled

corfior@htdRdsdeinfefivt sRiaceNat ARt ReXPBP aCdifRbiod auhitid BSating
engi ne conponents that benefit fromthe present

.‘ degogi\%@_nby érndnplétesefesigltrtecimiqued shilghs arstirtyoaluprigiding process in
whigH el BAARAS D AR iops? o Bt SSVA U st bifne
alud@nipai e At shevbiesdted Bn@erftires Webt@SAS to!teandfe tafGhiAUmPRoR the

di ffusi on al um ni de_coating, - .
aluminum source to the internal surface being aluminized, particles of the aluminum

source may oxidize and subsequently become adhered by sintering to the internal
aluminized surface. For example, a slurry aluminiding process that uses particles of a
Cr-44A1 (wt.%) alloy as the aluminum source can result in the oxidation of at least the
outer surfaces of these particles,l resulting in the formation of oxidized particles that
‘adhere to the aluminized surface. An additional source of particles that may sinter to
an aluminized surface as a result of an aluminiding process is the oxide particles that
- are conventionally mixed with aluminum source particles to act as an inert dispersant

during the aluminiding process.

The process of this invention entails treating the aluminized surface with an aqueous

caustic hydroxide solution, a suitable example of which contains at least 100

- grams/liter of potassium hydroxide (KOH). A more preferred solution contains about

175 to about 225 grams/liter of KOH, with the balance de-ionized water. It is
4




deposited by a non-line-of-sight technique, such as a
slurry alum niding process in which netallic
particles of an al um num source can directly contact
the surface being alum nized. At the el evated
tenperatures necessary to transfer alum numfromthe
al um num source to the internal surface being

L ol ¢ Luri
b S8 RN ERIR bl o et o B BT g s
in dombiiioh Mith dxdih plédeluTipdtagsidmShydratife i fie sSBKAFR! Thednternal

slurry al um niding process that uses particles of a
ahuppizedp spsfcesy arg| coRtagted ¢ Witha tharisalwionoat ce mederates glevated
[ Q¥ dat i 0 I r rfaces .0f
tem? Ergégg’pg}r&%li C gg‘,ghtr gss(ﬁltt? ia%ﬁ% r}bpﬁe @%’E"m‘éﬁf gch a% ¢ 88 C) and
prefexdblly abeht a0t tocdbeat 1H6RF (abdbe e td @bbie7Z4Q) M Thiz @geration is
surface. An addi tiﬂﬁnal S urce_qgagarti cles that may
cariGh PRt te gosun tpty Al internl stlpminizeds sudaces st (copfacted by the
sollﬁioﬂphﬁhdds'\%' Rﬁlﬂ&%ﬁ‘% &é_énﬂ?e eRETH b PafiSof Bt solllﬁfoﬁ and
- conventiondlly mxed with alum num source particles to
prefgrblia flushing ey intekingh eavdtiest withiuth nghttiva whilerithd domgonent is

: rocess. The process.of this inventign entails ..
imanioried O syt O mPIRIE Atk v e seliph., Cheiagt it fbe solution is
 prefABES heinYSHIRs 8 GuiilioH WAl lcadt 194 HoRP Su@X A MoSt Rfo to about
whi ch contains at |east 100 grans/liter of potassium

eight hepesxandemorcqupferahlyrgbeutpfour boursd RBwing himstemrthaisokition is

. . t.225 ar /lite f L with the,.
prefBHBH ccichleh il AR e . A bl e salln Prinbeiin o
combdsusihil g-avyibeX ultefosidC Bleading O Gink Mehiptiyaxd dfaddspfstficti&anor

be used ip combination with or in place of potassium

pPiezpglaptsigitaasqugens h Sulahle ficguenciasare ahaayt A8 kHzdp ahpw 4deHz and

ani tact | j t e
sult e POFERI TS SEOMAE D80 bl LAPuilh Bl G (oI 0 G
450 (vedsbuper BBer) @f abbuibn g pecferably abpue e rialdbyuta bi wals Pet @allon
a 170F (ghout 71 to about 770 . This. operation js.
(abogRA8b 56 SR Wit P’ BicB OhiqiitleRt FAllpwime RS g it the
solufibh,| 86 @BnipbRert D LRSEE dnd YistilRma? Rhiitie® MusRACHitBwRY: for a
_Imrersing the entire conmponent in a bath of the
minkyinof gbut dive mippies & wamayerthe selntion, tafier whiabrthakcomponent is
dregdvities with the solution while the conponent is
i'mmersed to ensure conplete filling with the sol ution.
Contact with the solution is
During an investigation leading to this invention, high pressure turbine blades were

| obtained whose internal cooling passages had been selectively aluminized by a slurry
aluﬁliniding technique in which metallic particles of Cr-44Al were used as fhe
“aluminum source material. Visual inspection of the cooling passages showed that
particles were adhered to the aluminized infernal surfaces, These particles, generally
about 10 to about 100 micrometers in diameter, were concluded to have been formed

. .'by some of the Cr-44Al partibles that had oxidizgd and become attached to the

" aluminide coating as a result of sintering at the high temperature (about 970°C)

 sustained during the aluminizing process. One of the blades was cleaned by
submersion, blade tips down, in an aqueous solution containing about 40 to about 50

weight percent KOH for about four hours. The solution was maintained at a
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.preferable maintained for a duration of at |east two
hours, such as about two to about eight hours and
nore preferably about four hours. During this step,
the solution is preferably agitated with ultrasonic
energy. For exanple, the solution may be held in a
commerci al | y-avai | abl e ul trasoni c cl eani ng tank

e YR ApBRO BT Pttt v o BeRRE Eblort epgrap ot o

freqabitiytofABolttd5 I@slandathé e 1@v&%\mﬁodtqm@ 'witt%é‘r %i?@ﬁ"(ab%gt 380

to about 120 watts per gallon (about 80 t0o

wattiper Htepleof sofytion) @ reropval ifiom therselwioabthy intomat cBitiesef the

e AN 4518 0 g4 ol B s

evideheed thﬂ:l thé Iadiibreﬁﬂiﬁldiﬁémpdiﬁﬂbs ha&d Bédﬁiﬁﬁﬁpwﬁéiy iréBoved from the
e%%Lernal ?Ebtles flushed wi.th water for m ni mum of
interpgh gavities, oF the (lasle- 1 Theetlpaping meocsdwrgt wem ﬂwaf repeatothjophan
-addﬁtBﬁal%ﬁH’tﬂ&f‘egtwﬂrc' eQhhEfesulldr 1 NG an investigation
l'eading to this invention, high pressure turbine
bl ades were obtained whose internal cool i ng passages
Whilea thebiazentingl bast baesl desatibed fi fenks f apatiowar embodiment, it is

‘ t echni gye | ich neta articles of
app@pl Ty i donid e wblel Bnpr hled i Be mek chfaasiore, the
scop¥ioF U@ ink EIRAGE tBe Bhitbd 8nBAR) the GIRAISAHGRsS oned that -
particles were adhered to“the alum nized 1 nterna
surfaces, These particles, generally about 10 to
about 100 mcroneters in dianmeter, were concluded to
"~ have been fornmed by sone of the Cr-44A1 particles
that had oxi di zed and becone attached to the
alum ni de coating as a result of sintering at the high
tenperature (about 970C) sustained during the '
al um ni zi ng process. One of the blades.was cl eaned by
subnersi on, blade tips down, in an aqueous sol ution
cont ai ni ng about 40 to about 50 weight percent KOH
for about four hours. The solution was nmintained at a
5 tenperature of about 170F (about 77C), and agitated
by ultrasonic energy at a frequency of about 25 kHz
and a power |evel of about 100 watts per gallon (about
- 380 watts per liter) of solution. On renoval fromthe
- solution, the internal cavities of the '



bl ade were flushed wth tap water and dried. Visual
i nspection of the cavities evidenced that the
adherent oxidized particles had been conpletely
renoved fromthe internal cavities of the blade. The
cl eani ng procedure was then repeated on an additi onal
four blades with the sanme results. Wile the invention
$een described in terns of a parti cul ar
enbodinment, it is apparent that other forns could be
adopted by one skilled in the art. Therefore, the
scopk of A R@cEsRamRrsig thesteps@tl i mited only by the
fol |f@1WuH§J o ﬁlhmﬁuze@j %dgsavlthn]r arfa‘lrgérﬂﬁleﬁévcl‘goﬁp% 'c%H?Jgnent by

the steps of: form ng an alumnized sur
p'?‘?‘ﬁ'ﬂar“ﬂ@!" éfsﬁu'@tyrr@f %V@brﬁpdﬁ@ﬁ'ﬂal bgomprising meetaic manuqlese of an
alurﬁhﬁﬁ”znﬁiuré“eaiih& !he% REHLRE RE neAoRd] 'a?uhz}ﬂt el hidbhbit wherelg]n during

particl es of al um num source an heatl

hegiRPaa Ok retalic BAfeiRe Kidizgrasdeinieriarormy adhesani pagicles that

aré siftered tolthe aliiidkdd ﬁlr%étérﬁzl fa8n Oxi di ze and sinter to
form adherent particles th are sintered to the

al ufPARsing %r%'%@'zearwrf@ﬁ% Wltbcﬂ'ﬁt aaueicHg caugticanygngsidez salution

undiiné agRerdhtJarilosastd PO Svefirtth iife QLEX1 de sol ution
until the adherent particles are renoved fromthe

surface. 2. The process according to claim1, wherein

t he 250l uttheprécess atatding td BaRS 1, &Qé}eﬂftﬁéf'éélhhérf&orﬁ&ns at least
ot ass4 um hydr oxi de and the bal ance essenti a
10@ Sragiftsref Piriasaium hyd rqme Mdbihedalance eserniglit de- :ﬂngemw@ter
wherein the solution contains about .175 to about 225

grags/l [ er of potassi um hydroxi de and the bal ance
essé@nt i al'N§ Profess grerdngviaciaim 14 wherrin gepselytion contains about

17806 GdUN @25 Qrendilitsr lof t
Sbout. 1780 apout r%’é?%%aﬁ'ﬁl%?rx% Hﬁ%? Flo lttlc8" SssBhtaty

defRNREd AR and t he bal ance de-ionized water. 5. The
process according to claim1l, wherein the al um nizing

ste
R. The process according fo claim 1, wherein the solution consists of

about 175 to about 225 grams/liter of potassium hydroxide and the balance de-ionized

- water.

5. The process according to claim 1, wherein the aluminizing step
comprises a slurry aluminizing process in which the material comprises the metallic

- particles suspended in a liquid vehicle.

6.  The process according to claim 1, wherein the adherent particles
comprise metallic particles whose outer surfaces are oxidized.

7. The process according to claim 1, wherein the forming step results in
oxide particles being sintered to the aluminized surface, and the oxide pariicles are
removed from the aluminized surface by the contacting step.

8. The process according to claim 1, wherein the contacting step is
.. performed at a temperature of about 66°C to about 88°C.
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conprises a slurry alumnizing process in which the

material conprises the netallic particles suspended

inaliquid vehicle. 6. The process according to claim

1, wherein the adherent particles conprise netallic

particles whose outer surfaces are oxidized. 7. The

process according to claiml1l, wherein the formng step

results in oxide particles being sintered to the

al urg ni Z&gheS Ydcass acBBidingh® emird®, p@rhéf‘eﬂ &% Rbhtacting step is

removed fromthe alum ni Zed surface by the contacting
pegipeped @t atmpgphisrigPEssUgecording to claim 1, wherein the

contacting step is performed at a tenperature of

about 66C to about 88C. 7 9. The process according to

cl ai’® 1, TgeP@cAss RECRERPalet Claln s{)ewhe@'" M contgelindastep Is
pe?fbﬁ‘ﬁéﬂ&%'dﬁrd@ibﬁ%ﬁ&ﬂ@ast%@o hdd¥g. process according to

claim1, wherein the contacting step is perforned for

a duration of at least two hours. 11. The process

accondi ng‘hbopﬂcéédnalzcorﬁmgt fbeﬁzfa@‘rﬁnpr ﬁfﬂh@g doffprisihg Pthef step of
altatlnglmthe sol ution l'e the solution contacts the
o

agifgfinodbe solylon while the sellian ernitestathepurigcel ai m 11,
wherein the agitating step is perfornmed with
ultrasonic energy at a frequency of about 20 kHz to
abodg- 40 Ibﬁlzpfé’ﬁﬂss acpdiee 10e¢8iM ot 1. apBereing the guliding: step is

peﬁé%é@ﬁmrsumﬁgorlm Eﬁér?9fat kRqBOAy df ABoutl 2D kHP B RRE A6 %Hz and
according to claim vvherelnthealtatlng step is

a Qewer v apgyt 80 tgabat{ 430 wattser|lites of lu§ietrs. 14.
The process according to claim1, wherein the

corrponent is a gas turbine engine conponent and the
i nt dénal 58vﬁ"'f°9e9rss ageaiding| g clpir stgewhersin Jheypgitaling step is

peﬁ&mdf‘éié‘ﬁuﬁah@n éfﬁﬂéas@fwo h&Urgi ng an al um ni zed surface
hin an internal cavity of a gas turbine engine

corr_ponent by injecting a slurry into the internal
cavilyy antletdiesedsesicorting BE cRik 1, Ywitd?€in the component is a gas

turbine engine component and the internal cavity is a cooling passage.

16. A process comprising the steps of:

forming an aluminized surface within an internal cavity of a gas turbine engine
component by injecting a slurry into the internal cavity and then heating the slurry and
the component, the slurry comprising metallic particles of an aluminum source, oxide
particles, and an activator that are mixed and suspended in a liquid vehicle, the
activator vaporizing during heating to react with the metallic particles and form a
. volatile aluminum halide, wherein during heating some of the metallic particles oxidize
and sinter to form oxidized particles that are sintered to the aluminized surface;

removing the oxidized particles from the aluminized surface by immersing the
aluminized surface in an ultrasonically-agitated solution containing at least 100
- grams/liter of potassium hydroxide and the balance.essentially de-ionized water; and
then

rinsing the internal cavity with water to remove the solution.
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