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During the repair of high pressure turbine blades of gas turbine engines,

t he coating or a portion of the coati ng ‘Hist be rem)ved |n order to produce
a good weld repair. A common procedure for rerTE| it NMAY! g0g8 hr ough

mechani cal Rp@bEa2HN exanpl e of th| Hmm W \m Lgrlt bI astl g”:}’% j or
process limtation of grit blast is l H‘ HH‘ | i ne of S|3ﬁ.fus @ga
When grit blasting to renove coating sormeareas are shadowed due to part
geonetry, while other areas suffer excess material renoval. The second

process linitation is ghaérmsdieMcas! sir ﬁ:bﬂiﬁ@%ﬁi@iﬁﬁ_ﬁﬂa@g thi ckness,
coating type, and base netal conpositrion. nsequently, gri ast w |
renmove too nuch material fromsome areas, while not conpletely renoving
coating fromother areas, This is especi aI | y inmportant considering that
nmost high pressure tuPBFinrg Bihed@epaitwaf ehigh axtesswley trirbineobiades, so

any excess mater pal gé@%lr@@n@&ﬂégr en@aééa@ﬁrgarbr Fér %%%aoﬁoafrﬂ&e during
grit blast is al so am Ther e are, man d%q}?u le itens that

constantly changff ‘ﬁ %‘%f’usé’et REmSVEdein ¢ é’mﬂ.‘fé?et&‘ gRed p¥
limtations and pﬁbéb%s dortamgion; praesdurebéey crqwd’llmamdthgr cbabingtig o

renove coating readbhgh imedirl el ARaAS( rmﬂ(amp-ﬁ*éeo'ic‘tﬁﬁs' préossgl at
ultrasonic wall ¢thi cknﬁsbslas spect Egn when bl ades ynder

Al so, during wel dPng" thit 3T e ondft PoHLE It T nﬁ'é‘mt"daﬁ'éﬂ‘d%mgﬁ’]ntd base
metal cracking. hhasheks fiiatod tofiscaalimg emialit processhentbeah lgrigtrip a

turbine part in Bl[la§§i. beg l}emwehcaatﬂm; ré&n@m}e@f&o%&l&%hsdaﬁé&i addwvever,
preci se control f coaf eclm)val ? d af fecting the wall thickness of
SRS TES - aPpA 18 PR

the base materia o?a’é bc-f £ rdi SRS S r’EeirFXSEF%I stri ppi ng
processes are al saterial remoXal.\VAYhe(OSedhd P24z 1ikitRETHISODE 29288

consuming, typicghky &= 'l:gla%'tS 190%§eﬁ§§@1¢§ AR ndl {A438na0e 5813118).
A fast, reliable st{;1 £|n nmet is needed to rem)ve coatl ngs W 't hout
reduci ng wal | t hfeRht y%lﬁmr?nr‘é BRPRTSEAL GRMRASIEIOS pr ovi ded for
stripping a nmet atbnsequaitilyg fordtn hlast bkl tn‘acb&'ecanspr mechgnatéwmiail ng t he
bllade to a posi tﬂl@mlmfarx@asa PRYRE ﬁé'tPIQJ: ge&avﬁ §oLsdQfhpt the

bl ade with a net atln%to be strj |r1to aC|d|c el ectro
stripping sol uti gﬁ ms%é&? 38ont AT ae§¥éeg‘"d‘ta|]\}é’ FBRATERBM a power
supply attached Cmmwndw:mhw gest; highd ;pre}aatm«anguabd:uer bhéd¢ 0 t he bl ade
in the bath for ﬁaP&l}éPéj i eut%msiireeﬁiﬂ%% tQﬁ gLédy on the

portion of the bl ade ai |l ed Descrlgtlon eeectr em cal stripping
process of this ?‘Nr%‘ﬁ’t?]oﬁe“@é(éllr BRAJESRARR "’f?afrtxé&réﬁd cBﬁﬂ‘é%ﬁ%d to a
positive | ead fresmergbwlirisgppkyt blidt tie alegati peobeas. at Thehedrteo a

shaped grid (e gang dbidlatieaibons oEadh Hid RdiEadeayeEhunl Al Al to the

bl ade part configuration to provide uniformcoating re e avoi di ng

| ocal i zed wal | tFRRERRSSE REQFEFSORC TIRNEGrapPUSt tPhEDGr PHOGRFF general |y
correspond to theishepeicfs kihd ppotessn aintrd Hlsadest, OrbBoGid&IqJ'}:tEd The

bl ade 15, suspendegngtpe: Wiadhath plnafl didy el EPLESuILE! BRI BRPAdHON Wi th

the portion to be st nmersed 1 n, t e acidic strlppl
sol ution can be #¢ r?%wm’ﬂ‘ydr JERI BFFRP ’s‘hl#cd’rrldc athNdEpREPREC oA conbl nati on
of acids desi gnethiekidds Ansppetion ulten dslaidaig mebBaPeaundaet i widiaturiase

netal. A salt, i I

conductivity. Thjeefg?(hcc{%at%gm %?d?ﬁ%?ﬁgﬁg ‘{)qllh émd?\éggngdg%fﬂdﬂ(fependl ng
upon the exact c@%l#%rar?@dbé’ééen%?‘é?ld?ﬁﬁﬁmq on. Current is applied to
the blade for a pr eddtrﬁrﬁne&ed\eltﬁaawfoéoatum remo@8RVesatd themizadlliyng from

he local i zed ] b SAENAS
;pl? 13 W0 001 42245E518, @ G%d%b%g‘ Figgsh'l‘ya[}l R 3ehSIsB8hOER% [ ic

and phosphoric acid. However, precise control of
coating removal to avoid affecting the wall thickness
of the base material of a blade is difficult. These
prior art acid stripping processes are also time
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turbine blades a current of 3 to 20 anps, preferably 5 to 10 anps, a
voltage of 0.5 to 5 volts/part, preferably 1 to 3 volts/part, a bath
t.enperature of from 40F to 200F, preferably roomtenperature for a tine of
from 30 seconds to 10 minutes, preferably 3 to 6 mnutes is utilized. The
process paraneters are related to coating thickness and bl ae] MAf e2080d nust
be adjusted accordingly for each configuration blade. The process can
advant ageousMP 894224arri ed out for |ocalized coating renmoval PCHUSPEIHBI y t he
tip area of the blade; however, it can al 302b® used to renmove the conplete -
coating by subnerging the entire part in the acid bath. Maskants such as

‘tape or wax as ar I chem pl.at al utions
can be utilized t%ﬁn%ﬁ%r%ﬁy nslaltl)'ﬁ' ﬁhﬂli)ﬁéd% r(?r%r ﬁﬁe {J? %%ge e
Beneficially, thetpA43dimst stsﬁélﬁﬁéde above the bat h general ly will not

require masking due t@.tfr&sts,h%thab@éalstrs ,isirﬁ; tnitelmodﬂﬂe Htée&&fstd)f L hlﬁ
eSS | I n In a nitgner

i nvention provides !‘Io%r SO n g D4 tﬁ

through put of parT¥Véhi §llgg§’ | B3 &3 e “RAFGPESDf the coating
removal ; uni f or m coat i ng rermval nunber Sumauey t s scrapped during repair is
| ower ; removal of COatg G fOF1) erygeggg @J_r,og,goalla%dl ¢pgt Qt?ipﬁ%‘:ﬂg ade; and
wal | thickness of tth hase g & act E?e\r;\F 6 high
pressure turbi ne J‘r?a\ﬁc’%lggl?gﬁgml 5 ‘b’é Pﬂp’éﬁs’a’?%m ni de
coating was subj edttething ddei bdadenboah Pysitiviende@d0f2dmtad PowdA3" of
coating renoved fg 1t3h,e stdbmle&@.%gnaofoowfmbl&:dechermﬁderwieﬁsa bl ades are

racked and i nverte cont i nuousl wng bath of nitric
acid (HNO3), sal "% J)C cé’%%lﬂ/gvgf’ ﬁ? i r’r?ﬁ?qurd'l" °08nP3F,’P Q\fbt‘?ﬁ:"t‘iﬁé bl ade
ti ps and adj ust edalte@ta'd @talippéngesoletidm, csrdd bgthr oonbpjming mat el y t he
top 0.100" to O. [ h [ t agitation
and mai nt ai ned a%%avt\%quez)h%ah Eroﬂ % m& %ISJC?/ %%gg%%ggg%é%F At the
start of the cycICQnd&‘ftteré’r‘Ft gF% apﬁpiieﬁr?%lqllﬁg BaFUrFRNE hEC (Ehfy 1GAes
anperes per part iwm tthea batht #ge anpehiodart tufmel eFfeot2vé wmlresmoveéhe
process cycle coRifaiestfigly gnnl._ﬂgtﬁgrtﬁgnv@f Ghel b Eg elhe current is
dropped to zero. The parts are renoved fromthe, ac) rinsed, and back
flushed in 150F water to renove aRefaddieduRescrivtiony solution. This
process consistently Tanthesele8t2bchenicalItrdbpdogt prnogcésonft taibl ades,

wi thout damagi ng stheRass neaeh eia&éuaaw wtﬁ&%a H&%ﬂé&%ﬁ %Gﬁ) eness

Mat erial renoval "ampunts are determ ned her u trasom

i nspection or netpé’lsllti}dl”ép%eédaﬁéwys?sp°%rﬁﬂpé’ ¥, AWEER egatdNe st age
hi gh pressure tunkiage atitadtelatong shijesd Mdoaaegtreaatnmrtiunaaptmyu num
al um ni de coatin Jne d i [ SV 02" to
0. 003" of coati n% %fﬁ)lﬁq %gm'%?ﬁ r%gjilon of @tLhQM%PﬁiéAQQ ng or less

bl ades are rac ke&O&ﬁdguﬁﬁéﬂPEdtw PFPY%‘?% ‘Hb\/ﬁ?mACEBH%P%um}%‘?‘Sﬂlf WBdLRg bat h
of hydrochloric &Qrbdd(lH@l)loc&mdzmt\%ll Sthitknessmee@uebidmct THet Bhape bl ade
tips and ad] “Ste%f)%h% g é‘al ii’lrc?%}‘?é’leaﬁ}f cCo‘%%'sB’néng‘ﬂPé’rs% ku@%?' y the

top 0.150" to O Ion’Is er constant agitation
and mai nt ai ned atthﬁporﬂtlophéfs‘ﬁhﬁtbbﬁ‘d%ﬁé’c,bfclsérlénﬁ‘ilent'm% bd-ﬁélel &8 to the

part in the rangeueioeﬁdaapabeeepﬂiepmﬁh i hcddyel ageted ddgppany of 1.5
to 2.5 volts. The R! gcess C¥'$ COI’ltII: pues tQor e6 gwlute nq;tnt‘e1_,\/\(_\_41‘; cg time, the
current is droppésg 5128 E e pa‘??s 2e rer?ovg THPRAT t He & Pi nsed,
and back flushedthe bB8th.wafThe vgldmw@rmmngespa\a‘aiorst¢4rpmmgl§mgt| on.
Thi's process CO”%&&E%EhhlSrriemgﬁﬁ@rﬂém PHSEhcPE8" opf a COSMHB MR LibANDE NE

bl ades, w thout da metal or c u5| intergranyl ar attack
(1GA). Materi al ga‘gaagﬁﬁﬁﬂﬁg E%r%“d’e‘f et rﬁ"ﬂ: @gﬁl ??1%‘?%?197% EE8nfc wal |
t hi ckness i nspecpamhmulawt basegnephl ¢ anaaidi,ssuchZa INGCY, Zg@ PETIUS 9 9 /

2929 8 -2 9 Nidq¥a20ae ?:’LmW@{'edsefé@QMl' %onéuc@l@iﬂ?ess{‘hfeoéxﬁéﬁ' ppi ng
a metallic coating froma turbine bla gdge en |ne corrpr|5| ng:

attaching the bl & émt"ﬁtgyp%l‘yf‘?eb‘i‘%}édmﬁtorﬁ Béﬁé}:e HBPBi ng a
portion of the bkthdeewnthk aoatinglawdcosde npthad bemhima@mxd- [ muuranbat h of
acidic electro skl BRLIGEROLY LR PN aﬁt i g@g bRgeAn{ROR I cheag 1 om

the power supply at to a conductive erel n, the shape of the
conductive grid témeatporeaove ahd H%o@%‘?’?d}?ef%'emp?’é%l RFaHize6r m coat i ng
renoval while aveedisg.l ocahezellwpl tor Miygkinadsyr edlzed | meroanrdner ovi ding a
current to the blade in the bath for a period of tinme effective to renove
the coating fromthe portion of the bl ade.



'....J" 2. Process of Claim1l wherein the coating is renoved w t hout
reduci ng the wall thickness of the blade. 3. Process of Caim2 wherein the
coating thickness renmoved is from0.001 to 0.006 inches. 4. Process of

Claim 3 wherein the power supply provides a current of 3 ?)m\ﬁ s at a
voltage of 0.5 to 5 volts per blade. 5. Process of Caim effB3 t he

current isveppddzes for a period of tinme of 30 seconds to pETMIHLHES.
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Process of Claim2 wherein the acidic electro stripping solution is
selected fromthe group consisting of nitric acid, sulfuric acid,

hydrochl ori ¢ actdrbpheshbhedes acturzend edndi hatdLrespshepreferdblrivcess of

Caiml vv]tlerﬁi nglbhgosaﬂpg, 04 VéErYd @fC@EBGEQW%lt%/bQEtShaEe of the
portion of the blade_t e, st ripped.. 8. ocess aim erein a
maskant is appl P& f"o’aﬁﬁg :blé%eft%c’q&rsgf’gﬁ{;'p%r%?qtgh§eB‘PeFﬁ UBt e from bei ng
stripped. 9. Pr&tens4dif doai2@0F wrnefienabhe eonn rtenpezdbure Sobrrersed in
the bath. 10. Pe@rES&sOfréh aidn fec¥iRisctd §HenMAde tikerbsasiprEnged in the
bath. AM-DED SHEET é A9, A. AE f%/ .db\")*g

6 minutés is utiliZed. ' The process parameters are

related to coating thickness and blade size and must be
adjusted accordingly for each configuration blade.

The process can advantageously be carried out for
localized coating removal, preferably the tip area of
the blade; however, it can also be used to remove the
complete coating by submerging the entire part in the
acid bath. Maskants such as tape or wax as are
typically utilized in electrochemical plating solutions
can be utilized to mask portions of the blade from
being stripped. Beneficially, the portion of the blade
above the bath generally will not require masking due
to the short overall cycle time.

The process of this invention provides for:
coating removal in less time resulting in a higher
through put of parts; higher repair yields due to the
nature of the coating removal; uniform coating removal;
number of parts scrapped during repair is lower;
removal of coating can be varied along the length of
the blade; and wall thickness of the base metal is kept
intact.

Example 1

A CFM56 high pressure turbine blade having a Rene
125 base metal with an aluminide coating was subjected
to coating removal by having 0.002" to 0.003" of
coating removed from the tip region of the blade. Nine
or less blades are racked and inverted with tips down.
A continuously flowing bath of nitric acid (HNO;), salt
(NaCl), and water is in intimate contact with the blade
tips and adjusted to a level to remove the coating from
approximately the top 0.100" to 0.150" of the tip. The
solution is under constant agitation and maintained at
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cycle continues for 5 minutes, at which time, the

current is dropped to zero. The parts are removed from

the acid, rinsed, and back flushed in 150°F water to

remove any residual stripping solution. This process

consistently removes 0.002" to 0.003" of coating from

the blades, without damaging the base metal or causing

intergranular attack (IGA). Material removal amounts

are determined by either ultrasonic wall thickness

inspection or metallographic analysis.

Example 2
A CF6-80C2 second stage high pressure turbine

blade having a Rene 80 base metal with a platinum

aluminide coating was subjected to coating removal by

having 0.002" to 0.003" of coating removed from the tip

region of the blade. Nine or less blades are racked

and inverted with tips down. A continuously flowing

bath of hydrochloric acid (HCl), and water is in

intimate contact with the blade tips and adjusted to a

level to remove the coating from approximately the top

0.150" to 0.200" of the tip. The solution is under

constant agitation and maintained at 75°%. At the

start of the cycle, current is applied to the part in

the range of 6 amperes per part with a voltage on the

part of 1.5 to 2.5 volts. The process cycle continues

for 6 minutes, at which time, the current is dropped to

zero. The parts are removed from the acid, rinsed, and

back flushed in 150°F water to remove any residual

stripping solution. This process consistently removes

0.002" to 0.003" of coating from the blades, without

damaging the base metal or causing intergranular attack

(IGA). Material removal amounts are determined by

either ultrasonic wall thickness inspection or

metallographic analysis.



10%t& ()-1 10% & ()-1,#T10% & () -, -.<HN] gHH 10tt!" 109@& () -

"t 210028&" () - Y109Z& () - Lml0%Z&' ()-3"-109Z& ()-3 10tt 10ttoywi [ MH 10tt!"
107z 107z 10zz!" ,y1l0%z& ()-,! ,y10% ()-,!  109%Z& ()3/1 "MAY 20499228 () -
"1: A< H

10! ;j‘Bam%&' ()-/1""3$109%& ()-/!F $109%& ()-/" Flo%z&ﬂﬂ'[mqgfy ngzzg)gz&- () -
IFEAASS 2 9 NOV 2000

What is claimed is:

1. A process for stripping a metallic coating
from a turbine blade of a gas turbine engine
comprising:

attaching the blade to a positive lead from a
power supply;

submerging a portion of the blade with a
metallic coating to be stripped into a bath of acidic

DR electro stripping solution, said bath having a negative

lead from the power supply attached to a conductive
grid, wherein the shape of the conductive grid is
tailored to the blade shape to provide uniform coating
removal while avoiding localized wall thickness
reduction; and

providing a current to the blade in the bath
for a period of time effective to remove the coating

from the portion of the blade.

()

2, Process of Claim 1 wherein the coating is
removed without reducing the wall thickness of the
blade.

3. Process of Claim 2 wherein the coating
thickness removed is from 0.001 to 0.006 inches.

4, Process of Claim 3 wherein the power supply
provides a current of 3 to 20 ampgs at a voltage of 0.5
to 5 volts per blade.

5. Process of Claim 4 wherein the current is
applied for a period of time of 30 seconds to 10

minutes.
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LM HEOR () *+ stripping solution is selected from the group
consisting of nitric acid, sulfuric acid, hydrochloric
acid, phosphoric acid and combinations thereof.
7. Process of Claim 1 wherein the shape of the
grid corresponds to the shape of the portion of the
blade to be stripped.
8. Process of Claim 2 wherein a maskant is
™ applied to the blade to protect portions of the blade
from being stripped.
9. Process of Claim 2 wherein the entire blade
is submersed in the bath.

10. Process of Claim 2 wherein the blade ti, is

submersed in the bath.
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