METHOD FOR STRI PPI NG GAMVA- GAMVA PRI ME CQOATI NG FROM GAMVA- GAMVA PRI VE
ALLOY BACKGROUND [ 0001] The present invention relates to renoving a
coating froma superall oy substrate. In particular, the invention
relates to systenms and nethods for inproving the renoval of a coating
froma superall oy substrate. [0002]It is advantageous to provide
gama/ gamra prinme bond coats for nickel base superalloys of the
gamma/ ganma prine type because this type of coating has denonstrated
greater spallation resistance over conventional gamma/beta systens.
Gamma/ gamma prinme alloys are solid solutions of the alloy with
internetallic cong&unds as _a second phase. However ggnna/ganna prime

coating provides ETHOR FORSTRIRE ‘%B%Hﬂ“%ﬁf%ﬁﬂ@iﬁ %ﬁB@Eto t he

substrate due to thpsGhRKEFRONIGAMMASGRMNASPRAAE AW 6%d the base
material. [0003]During operation, the coatings suffer environnental

damage and need to be periodically replaced or repaired to extend the
life of the gas turbine hardware E; the corrosion and

oxi dation products that formon ?ﬁe surfaces, it is necessary to
conpl efo8by] r enoVEheagteseheapphtiont bRt aatrémigtng B ceginecirad assupasll®efiubkeate.

pl aci ng the conponent back . in service. chani,cal neans, of renovi

the coltt PﬁB%‘ﬁérué]FF Hyenipaiigies a%%fqugar%re EeOf P ERIP YA JRe 5%?\’@?%@&
becausg,phe 6osta Aperatiesbi@dfiee of harning the underlying substrate.

[ 0004] The net hod of choice for those experienced in the art is

cheri cHI002lerpval It (prdvehesteal to srevigp eryinalgaansi primn orb aedth épriicksé base
i ssol SESHEEPESE, baufyBRhih S Wit WERKERR, Ik B ERLHB Y demonstated
t he bageawntspalladbn irtsistepleacenanhvimsiond penavbededystems. Gamma/gamma prime
S ARSI N R A
t ur bi Ng. ARG PHAS cABN® Brdvitlel e clltiddRSstrig g without damage to the substrate
due to the close similarities of the coating and the base material.
[0003] During operation, the coatings suffer environmental damage and need to be
periodically replaced or repaired to extend the life of the gas turbine hardware. Because of the
corrosion and oxidation products that form on the surfaces, it is necessary to completely remove
and reapply the coatings in selected areas before placing the component back in service.
Mechanical means of removing the coatings such as abrasive blasting or machining are not
preferred because of cost and the chance of harming the underlying substrate.
[0004] The method of choice for those experienced in the art is chemical removal {or
chemical stripping) wherein the coating to be removed is exposed to a solution that weakens and
eventually dissolves the coating. However, care must be taken to avoid damage to the base

material if replacement is to be avoided.

SUMMARY
[0005] The present invention provides a method of stripping bond coats from nickel
based superalloys that have been used in gas turbine engines, such as on turbine blades. The
bond coats are gamma/gamma prime polycrystalline alloys, and the substrates are

gamma/gamma prime single crystal alloys. The coatings are subjected to turbine operating
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bond coats are gamma/ gamra prine polycrystalline alloys, and the
substrates are gamma/ganma prine single crystal alloys. The coatings
are subjected to turbine operating conditions and in tinme need to be
renoved and replaced. The nethod includes grit blasting foll owed by

t he use of hydrochloric acid solutions, followed by rinsing. The
cycle may be repeated several tines, with inspection between cycles.

BRI EF DESCRI PTI ON QF THE W NGS [ 0006] FI.G. 1 illustrates, the s S,.
of re Fins 2Pl Tsapes g eareﬂ%’% &\ ]éelz}g"eeé : :T © ﬁéeéh(fdulrnﬁilurqgs %{ E@?tmg
[ 0007] foligwed byStha dsa i ehyaheniofig dchie seleng@ns fdlioord iy Sodhd. MOie: &febdd magrie
applied to a superall oy base bar. [0008]FIG 3 is a table show ng the
conposiePpaed wveigl imes: shih BPSEHWPSIFBECYWET e applied to a superal | oy
base bar. [0009]FIGS. 4 and 5 are m crophotographs of a strip cycle
over five hours total of the method of this invention on a first bond
coat. [0010] FI GS. 6 an®RIERDESGRIPOEMS(IUTEAPMRAWINGStri p cycl e over

ni ne hﬁ]ll%g] total FI%f.l 1ﬂﬂl‘?‘.tra’tes the steps of removing a bond coat from a substrate used in gas
turbine parts.
[0007] FIG. 2 is a table showing the composition of coatings that were applied to a
superalloy base bar.
[0008] FIG. 3 is a table showing the composition of different coatings that were applied
to a superalloy base bar.
[0009] FIGS. 4 and 5 are microphotographs of a strip cycle over five hours total of the
method of this invention on a first bond coat.
[0010] FIGS. 6 and 7 are microphotographs of a strip cycle over nine hours total of the

method of this invention on a second bond coat.

DETAILED DESCRIPTION

[0011] Method 100 for removing a bond coat from a substrate of a superalloy part is used
to prepare the part for subsequent repair. First, an appropriate part needing repair is sclected
(Step 101). The part may be any of the many parts in gas turbine engines as well as other
apparatus that are formed of superalloy metals and have a bond coat on their surfaces. Method
100 has been found to be effective, for example, on turbine air foils and stator vanes.

[0012] The selected part is grit blasted as a first step in removing the bond coat (Step
103). Grit blasting is intended to remove surface oxides and may be performed, for example,
using 240 aluminum oxide. Good results have been obtained using 240 aluminum oxide particles
at a pressure ranging from about 30 psi to about 60 psi for suction type machines. 240 aluminum
oxide has a grit size of 240 on the ANSI Standards macro grade grit size.

[0013] The part is then placed in an agitated soak bath containing a high concentration of
hydrochloric acid (HC1) in water (Step 105). The HCI concentration does not significantly affect
the strip rate. Acceptable concentrations may range for 55% to 100% HCI. The part is then
placed in the bath of HCI for a period of time, such as for about one to three hours. The bath
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met hod of this invention on a second bond coat. DETAILED DESCRI PTI ON
[00111Met hod 100 for renoving a bond coat froma substrate of a
superal l oy part is used to prepare the part for subsequent repair.
First, an appropriate part needing repair is selected (Step 101). The
part may be any of the many parts in gas turbine engines as well as
ot her apparatus that are fornmed of superalloy netals and have a bond

CO o ARElt 24 h3ERE LI 10,1 AOYINLAS, D5y 85 none

sel ect Rvepand hibBerdérhperBbas beludsr Aiduks N6 GSIEL) bt denaktig. t he bond
coat (Step 103). Git blasting is intended to renove surface oxi des

and maj008dl per f offieithe ﬁ‘%ﬂklféx%srﬁ’?@l cqraplpigd:2horart iFemansdosdaesedtiep 107)-
resul t%a&asﬁsuzﬁ%@@afl@m(%ra?@c&gacmnﬁﬁ%ﬁt SR, dewPhd IChRs tﬁltxesaAfter

pressure rangi ng fromabout 30 psi to about 60 psi for suction type
machi nés.pag4Orisdednit isuinspexted & teasvhathgr ditnos ilreecoafinglbl been tenev@NSIn effective

St andar d d ize. . [0013 { t,h N )
201 ¢ at DOPSHRR DAL RTCGAT i Sl5F U] dh SEBheBEr AR MR BeoRRT it fhetia
aci d ( kkHior oF Siey €05 fobh €Rord Bk, suthes kel maamgen s6,ablleRedipes vised] inspection.

5|gn|f|cantly affect the strip rate. Acceptable conce rations
range The ot ytheutrorpire Vil imwe g metal injgh Igﬁ%%eraho the PR LR ggféﬂmr

For a pekl | Bfr Ahistib B derkl it B i PRU PG f‘e&af‘n@ "eg aBBéb&sgthaf@%?ﬂe%tahng

t enper re can be elevated and Step 105 is effective if the

at 150 rdngiB5 a8 iCpomidiyutph dassnefterabidp Hi0gHes teemperfamedesnlyfongd, Lﬁ‘sen)ﬂOS is
m nus 10F 2 C Iso effe 41Af 1€ 39 ki ng.has
peon cOmsed 54 ¢ He0 AR b Bbeatuinnet i e Pl 8 55T ARGt s
shoul d 1bg, fbiddeesd Hy(Bté;y Dﬂ)ﬁarﬁl@ﬂﬁc&@atgalm $Step 1 o Hriﬁ‘absWﬁﬁﬁhdes thitogl mﬁlﬁbe&f\ﬁf hours
as all other tinmes. %er gﬁ is rinsed, it is |nspecéed tqQ see
whet heef sfakiste mperapgaiipmgbanhse dhatoghisp dgurs Ahotalsealk iMgs0f §i%s [pauing oprs

is a "gou be%ﬂ?&&ﬁa tb Bk %Pfe&g%) No %an%%@ toQﬂ@%sﬁrm{Q}aY%ﬁseme@(ﬂuﬁﬂ? teprBRtibed

in the acid solution of Step 105 for a short tine, such ive
m nut esingriosts frodesowed by a vi sual |nspect| on. The part without a

coat | ngod’fsi ! havﬁltr:rng{" v m%ltle tep Le{t r{‘:' (v e ma a%ﬁ%m’ogakl € re?l;cjat Stép Qﬁf rl' tg‘ séps

a bl ac gray co fits” 18 enc ng or

it remadfsnd 167. The appeaf gritiat, sﬁﬁiﬂﬁ KEORdridntnhse @nmibeSepeatd uatinthe ambi gheck
the case_after ep ,105 has been perfornmed only once, Step 105 is
repeat@g FBroaﬁB@F$$HN6¥UTaﬁémﬁ@Uch as an additional hour, including

the smyjp I%Pec k t 'V\ﬁ?encgtepsi ®PdJR %ot FRLhowRA, MY pakePthtR Zo,u%@éjced D&Ladditional

again, Step 109. In npost instances the total nunber of hours of soak
tinme rralyspﬁcéwgeWhmbm abest tink tastdBtep d 1 Abdhie pue s daenliplly, removed, usiva hite phayes

Of S X o} Oy e{”ﬁ%\r}g‘go%é 19?&’% dﬁ&ﬁ&sf&‘d”ﬁle M g &l grgxh il 1(\91 d(?z?}@%ﬁe&&e air

the substT durrng t prescrib
pr ocesgirculating oven is known as a Blue-M oven, which are available from Thermal Product

Solutions in New Columbia, Pennsylvania. Hot air circulates over the part in Step 111. The
temperature will be determined by the reaction of the part to the hot air as it will form oxides.
The oxide color of the coating is different from the oxide color of the base alloy. Typically, the
temperature may be 1050°F, £ 25 °F (579.4 °C £13.9 °C, although higher temperatures are also
contemplated, such as 1300 °F + 25 °F (704.4 °C £13.9 °C). After about an hour of Step 111, the
part is again visually inspected. If the color is like flat gold or dusty brass, some coating remains,
and Steps 105-111 are repeated. If the coating is removed, the base metal will have a violet or
blue color. If the color of the stripped area is the same as the uncoated area, the part is stripped.

A good comparison to determine if the coating is fully stripped is to compare the heat tinted
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100151Al ternatively, the repeat cycle may al so include repeating Step
103 prior to Steps 105 and 107. The cycle of grit blast, soak in HCl
and rinse is to be repeated until the snut check of Step 109 fails to
show any dark color. 100161When Step 109 does not reveal snut, the
part is then subjected to an additional inspection, which is a heat
tint test (Step 111). The part is carefully renoved, using white

gl oves of ot her non-contam nating devices ar ut .in an air

O © oo SETERG oD BFFVRHE (B PR AR AP e A SRR O dhScHAGHR Pas Lhose
Bl ue- MuRess lowh kighlaf fien AdddadhgsSis kirpped MeE MBAtcPhRE WEll h&altit 1FfREentlf than
New Col unbi a, Pennsyl vania. Hot air circul ates over the part in Ste

. ) R
111. THe bagavpeieht 4fter Rget lintsengasscthal the goakns hias beagemprsl. dic Rards pedy for
to the | LS i Lo Lo f ' ' i

o gt £ 1BEr Fobesdfe, hith ey A RAMMCHAE epal B0 MR AORELE B shdeoiO B o)
t enper atlyirevolmeyedvatid® 30D 1 1P5TEe pH78 thenCeddy. br €pseal t hough hi gher

t | | at , h 1300 .F 25, F 4.4
1 STB MO o2 S gk O EPPeseRty oo po st Bripe o, B0 bl ifrprgne
i nspectig@rallby coled GatsoSpedfidaillye tHel @atifd shoh EUSIGS. r &81S3 vad&Blaced on a

coating remalns, and_ Steps 105-111 are repeated. If the coating is

r emov egFcoRhgensiian miskel bagid uperaley- BB andgroat seth 451 thrsedpFEFS: 2jand Ppgs woll as
color of ol %H'iﬁgﬁ@ REER ihRnlifle BAPBlyESsthilfe %ﬁsﬁ@%ﬁrc?fs%mnetﬁ%ﬁﬂﬁe
is stripped. A goo c](o)rrparlson to detefmne If the coati'ng is fully
st ri ppeciin oundargss mp thegpolnt evhisesagach ioh thednultwdf at erysihisdopmiag theumilycrystalline
coat ed aﬁ 7 tothan ugscosﬁlfuﬁd Qeai s%lv%ttgéjcosa nrlf q& Cos pas{ Qesins%ne #%rahb Lfsn
t hose gﬁefglcsé’s t BEREEPRITER “Ther ot ie C oAt igs TS Strip oY hé 2hatEl
ar ea Wgtakn beatlaridsié bélbttdchedng thy atidaThd fiefabasethaeingle. crifdl @tibshartmitérdl is
confirms that the coati n'rg‘il has heen renoved, the part is ready for

f ur t hefiepnbeeaiy; boyndaghpethergiensic e aqemSh@ft-crr@ahPqlh%w&u'ffﬁ@rﬁrea to attack
recoat g (R ploh&s R8HRBoE ABhas Hen dEBYveRdH Mhai Y HeWdd' FGRR AV Bl@Pable of
113). The part Is then ready for reuse. [0017] A nunber of experinents
wer e penionngtiie ogitngs, meinhebiragion, leat, déiflfaad ansessaippetyelstylineganieasvasigle
Speci fi cal t he coat i ngs.~sh n.FILGS .2 and 3 were placed on a
second X gtﬁieér{‘gts?%%s ‘?@}%&eflg%lggaen ysalg%gtrn%t%f}%bsg%ﬁ'd coats such as those

i n FI GP018] and 3Thaspeskicl testspratdduct meluded stedfollowidpestpgse N krit blasting was
invention, are polycrystalline alloys.. Polycrystalline_alloys have
grain B Fieh 280 Bt xidha 8 G5 BTN RS E’gf'e_s Hgpayes
f or mi ngndBErReY $5% @l ih vheer BBh ehnhbatS@ o160 B, QPR §Rk WekOPerfiMied in an
di ssolve the coating. In contrast, a single crystal alloy has no

grai n bioghelatinesBlue-Mevent at A6HER thy2 St héoraee §owThe surface of the

singl e tal s rate material is the only grain boundary of that
mat er i (fg.rly’fl'here gggﬁiﬁ% short-circuit paths or surface area to attack
wi t h t 2P} ocessSsaid fui oreror nhdre haws been di scovered that the nethod of
this i nv%gii on i .cag}abl e of renoving the coatings, using abrasion,
heat, A¥2d and r RSB TeBPVHEFMEF ystal | i ne coatings on single crystal
substr a2 W t hoghusdgat ficantly affecting the substrate. [0018] The
specific test procedure included the follow ng stejzs. Al grit _
bl ast i iP2&hs per Reragede it blasiamaly) ninge andyrovdicheckamtil thedest indirates shecqopang
cabi ne sol ution was approximately 75% HC1 in water at a
tenperg?sué%ﬁg?&%& F. All heat tints were perfornmed in an air

ci rcul 624y Bl ueHkatoineforahe BOBOF +1- 25F for one hour. [0019]Git

bl ast 20] Soak for one or pore hours [0021]Rinse to renmove residue
[ 0022] St CheCkRemoveasectlon or metallographic revié

[0026] FIG. 4 shows a microphotograph of the surface of a coating having the
composition shown in FIG. 3 on a second generation nickel-based alloy as identified above. FIG.

5 illustrates the result of treating after five hours of soaking using the strip cycles as set forth
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[ 0023] Repeat the grit blast, soak, rinse and snut check until the
test indicates the coating has been renoved. [0024] Heat tint for one
hour [0025] Renobve a section for netall ographic review [0026]FIG 4
shows a m crophot ograph of the surface of a coating having the
conposition shown in FIG 3 on a second generation nickel -based all oy
as identified above. FIG 5 iIIustrates the result of treating after

five hours Kin cles,as set..forth bove. The
suracee The Pt ryBeray eEs 5B Cofinfi AiinoRaets SRgne gf fros
bl ast i %umtbqugss%pw Elavgehd@gﬁ@@wylbqlsgave the surface ready to use.

100271FI G. 6 shows a m crophotograph of the surface of a coating

havi ngl8®Rél conpoklG.i @rsherswh misrapheioragh ef shec sWdrcgeteraceasing having the
ni ckel a&ﬂﬁ &k 'éhBMn%%Ficﬁ.E%'afs'ef&ggggﬁéfrﬁnoﬂ&el Dal eldla'i‘igs% 5@¥£ﬁt1$é&%b%€§‘ﬁlé

of tre g after nine hours o I ng usmgt I'p cycles as set
forth &@hbwsratehiee sanlf aﬁafeeitmgmﬁtfef hmieémltsyofcsbelangdsmg tltnostdp cgats amed:t tharth

further, treatnent. woul d cessary ave th ce read

uoe. T ORET Bt faReR B SRaS arciorl ol MRS s RS FERE. bpl be
an exeﬁpdeggayy@rﬁaogth@@ﬂﬁfg@)readytto\%dI be under stood by those skilled in
the art that various changes, may be nmade and equi val ents may be

subst i {0284 for Bhdgetesinveaiuoihag hassudesgidbedr tithg r¢feisase He @b@ﬁ@nakary
the In%ﬁﬂ&dl%nt&%t itAGH §d Qe U by RIS SGRE ?he”m’t ?vi%i&nve |on

particular sit lon or material tot eteacmgso
Wi t houtmade pad tcim*gaiefntsnmay he sé:sssamd fak cepepe thdrerfewnthonhdepaftorgeiom the sope
i nt ende that Iimted. to t

tlon rticular o
enbod REIECETHE o PONEMonE Ry e ieHish RS HETRITeTP PRon A @y Gl ifuston or
enbodi E’fﬁfﬁrﬁl foatdel tagehmgk hifthé e e &ithbutt RtPardipp grvee theClsaédil scope thereof.

Therefore, it is intended that the invention not be limited to the particular embodiment(s)
disclosed, but that the invention will include all embodiments falling within the scope of the

appended claims.



CLAIMS: 1. A nethod conprising: grit blasting a polycrystalline super
al l oy bond coating on a single crystal nickel base superall oy base
netal ; soaking the part in a concentrated hydrochloric acid solution
at an elevated tenperature for at |east one hour; rinsing the soaked
part, visually inspecting the part to determine if the coating is
removed; and repeating the grit blasting, soaking and rinsing steps
unti | 2 Fﬁ@gal i nspection determ nes the coating is renoved. 2. The
met hod“& aim1, wherein the grit blasting is perfornmed with

al um num oxi de gAimethod.cotdpeisigt hod of claim 2, wherein the al um num
oxide is 240 al um num oxide and the grit_blasting is done_at reduced
pressure bel ow afHb&sHes # polyeragiallipg sipenallopRondsping oyra i prydal nickel
wherein the red i bout 30 to about 60 psi. 5. The
met hod of cl ai mbﬁa?g\%ﬁlﬁgs%ﬁﬁeﬁ%r ochloric acid solution is from
about 55%t o abowekin®@%pmiiid aiconasatraed hydochidree avit sobdioofat e eleyatdl
wherein the solution ti S n&@untf%i nelgas?t & lenperature of about 150F
(65.6C), plus or m nu€TR0 (%. 5&5. ™ € method of claiml1, wherein
t he vi sual i nspegsisaheosmred p@g a smut check in which the rinsed part
is repositioned in the concentrated hydroch|oric acid solutiop for a
short period of Yif Yamﬁaeqt@&é%ﬂﬂﬂ@ée%wwae t{qﬁéoa@mééserﬁ@@"%ﬁﬁ apd i ni ng
coating will be showm.a% &itdeMing, sbkidd Anmrmsing-ste bentatiQd Rfpeetia m
1, wherein the visual "inspection conprises a heat tint check in which
the rinsed part is pldetaethien thercoafing igirereaMedt i on oven for up to one
hour at a tenperature ranging from about 1075F, 25F (579.4C 13.90
to about 1300 F, 25F (704.4 13.90C).

2. The method of claim 1, wherein the grit blasting is performed with aluminum
oxide grit.
3. The method of claim 2, wherein the aluminum oxide is 240 aluminum oxide and

the grit blasting is done at reduced pressure below atmospheric pressure.

4. The method of claim 3, wherein the reduced pressure is about 30 to about 60 psi.

5. The method of claim 1, wherein the hydrochloric acid solution is from about 55%

1o about 100% acid in water.

6. The method of claim 5, wherein the solution is maintained at a temperature of

about 150°F (65.6°C), plus or minus 10°F (5.5°C).

7. The method of claim 1, wherein the visual inspection comprises a smut check in
which the rinsed part is repositioned in the concentrated hydrochloric acid solution for a short
period of time and removed, such that the presence of remaining coating will be shown as a soot

like film.



9. The nethod of claim1l, wherein the coating is selected froma
coating identified in FIGS. 2 and 3. 10. The nethod of claim1,
wherein the total soak tinme ranges from about 5 to about 9 hours.

11. A method conprising: grit blasting a polycrystalline super alloy
bond coating on a single crystal nickel base superall oy base netal

wi th al um num oxide grit; soaking t he part in a concentrat ed

hydr ochl ori c aci d,sol bout 55% 100% acid i,n

a5 Rper at ar e ¥ Taiott ot e b kR e n i hS cuRati ek
at | eaptwhkitiethR@inksd Fartis praged iﬂanaaaiﬁedlaﬁa{ bven fw @J@dny hbmacém;regatnﬂae

part to determne if the coa gg% renpved (ﬁ (%

r epeat 13ging fmyphout K75k, Fh?gjS F 6K gt &hd” Qi t%é‘?‘ﬁ‘@l%q Esit%ﬁ (I704a4ﬁ sual
i nspecf4i gemdeterm nes the coating is renoved. 12. The nethod of

claim 11, Wwherein the visual inspection conprises a smut check in
which the rinsed part is repositioned in the concentrated

hydr ochl ori c aci d.sal hort eriod.of . tli ved,:
such tﬁat t he pr ceirshe e%o &rcféar%ll 1m nare%:noth Coatm\%ﬁ %el%léengﬁoggwgl Célagﬁg u%%unp ed
i ke fidGS.23ad The nethod of claim 11, mhereln t he visual inspection
additionally conprises a heat tint check in which the rinsed part is

placed in an air circulation oven for one hour 15 mnutes at a

tenperggure rangi fige Fn%%li %pgﬁﬂm 1%@: em t}@gta( SR tie r&&ge@ Gond z%oﬁpS)H)t about
1300F, 25F (704.4C 13. . The nethod of claim 11, wherein

t he coahpwg is selected fron1a coatlng identified in FIGS. 2 and 3.

11. A method comprising:

grit blasting a polycrystalline super alloy bond coating on a single crystal nickel base
superalloy base metal with aluminum oxide grit;

soaking the part in a concentrated hydrochloric acid solution of about 55% to about 100%
acid in water at a temperature of about 150 °F (65.6°C), plus or minus 10°F
(5.5°C) for at least one hour;

rinsing the soaked part;,

visually inspecting the part to determine if the coating is removed; and

repeating the repeating the grit blasting, soaking and rinsing steps until a visual

inspection determines the coating is removed.

12. The method of claim 11, wherein the visual inspection comprises a smut check in
which the rinsed part is repositioned in the concentrated hydrochloric acid solution for a short

period of time and removed, such that the presence of remaining coating will be shown as a smut

like film.

13. The method of claim 11, wherein the visual inspection additionally comprises a
heat tint check in which the rinsed part is placed in an air circulation oven for one hour = 15
minutes at a temperature ranging from about 1075°F, £ 25°F (579.4°C £13.9°C) to about 1300°F,
+25°F (704.4°C £ 13.9°C) .



15. The method of claim 11 wherein the total soak tinme ranges from
about 4 to about 9 hours. 16. The nethod of claim 11 wherein the
total soak time ranges fromabout 5 to about 7 hours. 17. A nethod
conprising: grit blasting a polycrystalline super alloy bond coat
havi ng the conposition selected froma coating identified in FIG 2
or FIG 3 on a single crystal nickel base superalloy base netal the
coating with 240 al um num oxide grit and the grit blasting is done at
gi ven pressure; soaking the part in a concentrated hydrochloric acid
sol uti oh of abourhedhéhddoadiant 111 0A8caCthe coatinpydd iccat faon e ngpeing idenefias
about 1%%F (25%£C3, plus or mnus 10F (5.5C) for at |east one hour;
rinsin W& ¢aatked part, visually inspecting the part with a snut
check in which the rinsed part is repositioned in the concentrated
hydrochloric acid solution for a short period of tine to determne if
the codting is réhensthodghdlaimepbahiisg thewtlspdaimna srngpielrepniapout 4 to about
blastig Ourgoaking and rinsing steps for about six to about nine hours
of total "soak time, until a visual inspection determ nes the coating
is removed. 18. The nethod of claim 16, wherein the visual

i nspectjion furth conpr,i ses. a_heat tint check in which . the rinsed
par b1 8l aced 1 dreeer o Rt hep eGPk e GRS HE dPoU 1§ cbou
t emper aygkQ. rangi ng fromabout 1050 F, 25 F (565.6 C1 3.9 O to
about 1300 F, 25 F (704.4 C 13.9 C) after the snut test indicates

t he absence of the coating.

17. A method comprising:

grit blasting a polycrystalline super alloy bond coat having the composition
selected from a coating identified in FIG. 2 or FIG. 3 on a single crystal
nickel base superalloy base metal the coating with 240 aluminum oxide
grit and the grit blasting is done at given pressure;

soaking the part in a concentrated hydrochloric acid solution of about 55% to
about 100% acid in water at a temperature of about 150°F (65.6°C), plus or
minus 10°F (5.5°C)for at least one hour;

rinsing the soaked part,

visually inspecting the part with a smut check in which the rinsed part is
repositioned in the concentrated hydrochloric acid solution for a short
period of time to determine if the coating is removed; and

repeating the repeating the grit blasting, soaking and rinsing steps for about six to
about nine hours of total soak time, unfil a visual inspection determines

the coating is removed.

18. The method of claim 16, wherein the visual inspection further comprises a heat tint
check in which the rinsed part is placed in an air circulation oven for up to one hour at a
temperature ranging from about 1050 °F, & 25 °F (565.6 °C £1 3.9 °C) to about 1300 °F, £ 25 °F
(704.4 °C £ 13.9 °C) after the smut test indicates the absence of the coating.



