WD 03/ 089679 PCT/CHO3/00163 1 5 10 15 Process of masking cooling holes
of a gas turbine conponent FIELD OF THE | NVENTI ON The invention relates to
a processwofo3eske ng cooling holes of a gas turbine 20 cecparmaomsécor di ng
to the preanble of claim1l. BACKGROUND OF THE | NVENTI ON Conponents such as
gas turbine bl ades, vanes and other cdoled parts often 25 contain cavities
that distribute cooling air to a plurality of holes in the wall of the
part that lead to the outer surface. Mst turbine conponents are coated for
protecti.on from oxidation and/or corrosion with, for exanple, a MCrAl'Y
coating (base coat) and sone are also coated with a thernmal barrier
coating (TBC) for thermal insulation. The demands of operation of the
parts in a gas turbine 30 often lead to the degradation of the coating
before the structural integrity of the underlying part itself is degraded.
Hence, the base coat and TBC nust be renoved and re-applied at |east once
duringsthe lifetine of the conponent. WO 03/089679 PCT/ CHO3/ 00163 2 The
re-application of the coatings can be very problematic for parts with a

| arge nunber of cooling holes. Oten the base coat can reach thicknesses of
150-300 m and the TBC may be another 200 - 500 min thickness. During
original part manufacture, the coatings are usually first and then the
holes are 5 drilled directly through the coatings and the wall thickness of
t he conponent. However, during the repair operations the holes are already
in place, including during re-coating. The conbi ned thicknesses of these
coatings would have a very significant (and negative) influence on the

ef fectiveness of the cooling holes if the coatings were deposited into

t hese holes during re-coating, espe io cially considering that sonme hol es
are 1 mmor less in diameter. Specially

15 Process of masking cooling holes of a gas turbine component
FIELD OF THE INVENTION

The invention relates to a process of masking cooling holes of a gas turbine

20 component according to the preamble of claim 1.
BACKGROUND OF THE INVENTION

Components such as gas turbine blades, vanes and other cooled parts often
25 contain cavities that distribute cooling air to a plurality of holes in the wall of
the part that lead to the outer surface. Most turbine components are coated for
protection from oxidation and/or corrosion with, for example, a MCrAlY coating
(base coat) and some are also coated with a thermal barrier coating (TBC) for
thermal insulation. The demands of operation of the parts in a gas turbine
30 often lead to the degradation of the coating before the structural integrity of
the underlying part itself is degraded. Hence, the base coat and TBC must be

removed and re-applied at least once during the lifetime of the component.
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15 widths - the upper limit on cooling hole diameter to stop the waste of un-
needed cooling air (which drastically reduces engine efficiency and power
output) and the lower limit on cooling diameter to prevent overheating of the
component, which would lead to its failure in service. In fact, the filling of
cooling holes can become so extreme that they are completely blocked, and it

20 is even difficult to visually locate the cooling holes at all.

There have been several disclosures relating to this problem and there are
several widely known practices. Those skilled in the art are aware that a
common practice is to braze or weld the holes closed with a suitable material
25 after the old coatings have been removed, re-apply the new coatings, and re-
manufacture the holes. The problem with this is that the brazing or welding
operations introduce zones of weakness into the material. Normal hole
manufacturing operations have errors associated with the placement of the
holes, and when residual welding or brazing material is left, the zones of

30 weakness go into operation with the part and compromise the mechanical

integrity of the part.
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15 the abrasive slurry. A further disadvantage of this method is that it would be

nearly impossible to successfully use on shaped cooling holes, particularly on
the continuously widening exterior portion due to the relatively very slow flow

of slurry in that area.

20 Another disclosure which offers a better solution is US-A-4,743,462, in which
fugitive plugs are inserted into the cooling holes and partially volatilize during
the coating process. The volatilization disrupts the coating in the region of the
hole, and once the plugs are completely removed the holes are essentially
free of coating and the cooling air will be unimpeded.

25
One disadvantage of the method disclosed in US 4,743,462 is that the plugs

must all be placed individually into the cooling holes. For small simple aero-
engine parts such as the one illustrated in the disclosure (containing only
several rows of cooling holes at the leading edge) this is feasible, however for
30 large turbine components of land-based gas turbines which may contain sev-
eral hundred cooling holes, it is no longer feasible to individually place plugs
into each hole. This is further complicated by the fact that each component

may be manufactured with several different types of cooling hole — including
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unpr ot gCt el g6EYI5NGn masking agent is placed into the cooling configuration and

forced through until it fills the cooling holes from the inside, but only up to the

level of the exterior surface of the component. A coating is then applied, in this

case electrolytically applied platinum. Due o the non-conductivity of the plas-

tic maskant cited in the disclosure, no Pt would deposit on the masking agent

20 in the cooling holes.

In addition, only plastic fnaterials are specified as maskant materials, and in
US 4,743,462 the mask material is specified to volatilize at a temperature
below that of the deposition process. The problem with this is that part requir-
25 ing a MCrAIlY coating and TBC must have the MCrAIY coating “diffusion
bonded” by a high temperature heat treatment (about 1000°C — 1150°C in
vacuum) before the TBC can be applied. These specified materials would not
be retained for the TBC coating process, and would either have to be re-
applied, or the advantage of the masking would be lost. Indeed, in patent US
30 5,800,695 the example process clearly states that after electrolytic platinum
coating, the maskant is removed and then the paris are aluminized, with no

mention of protecting the cooling holes from Al deposition.
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not effectivg, ﬂ%nmﬁﬁﬂ@‘fhé‘%nﬁ&%rﬁf%a‘f{ﬁb@ﬁehﬁg the cooling holes. In addition,

the water jet still originates from the inside of the component (from the side

with the uncoated surface) but the jet is aligned to be parallel with the axis of

the cooling hole in order to more effectively remove the unwanted coating

from inside the cooling hole. The water pressures used for the water jets in

20 these applications range from 5 to 50 thousand pounds per square inch (psi)

and in general the water does not contain abrasive particles.

Another possibility is disclosed in patent US-B1-6,210,488 in which a caustic
solution is used to dissolve the TBC inside of cooling holes, assisted with
25  ultrasound as an option. However, this disclosure was designed for complete
removal of the TBC from a part coming out of service, and is not suitable for
removing TBC only from inside the cooling holes. Masking the rest of the TBC

over the entire outer surface of the component would not be practical.

30 US-A-5,216,808 discloses the use of a pulsed ultraviolet laser to remove the
unwanted TBC from within the cooling holes (after coating the component with
unprotected cooling holes), since the wavelength of the UV laser is particularly

well absorbed by the material used to make TBC's (namely zirconium oxide).



cooling holes since the absorption of the radiation by the i

nearly as efficient as with the TBC. This invention ?/ecogniwg:re'sqI :(hiasppgtal em
of ext renwonoBAOS%Umg_ of the cooling holes with TBC mat eri alPCTAHOBW0I6AC] udes
the use of "ma 5 chine vision" which |ocates the holes based on a datumin
a CAD (conputer aided design) file. & CNC positioning device then is used
to properly locate the part relative to the |aser, and then cleaning of
the cool i pRwkestHis niksthod fie ot cefiaativersti reaawng siovieied MerAlKenriBor ded

positions of th | i h i
br obl em | sovngTaRESISRER B AR S T eietngy T ALY s AR ey b,
des: gn, aggeetsfﬁ]cﬁ%nﬁ&a&/itﬂ'tﬁg O’.'ﬂﬂiﬂ'f\;e*ﬁﬂoﬁ(?@@éﬁlﬁﬁés el robfith opEstresiei ng t he
cool ing h6Fes.™Since the cooling holes are too |arge to begin wth, the
coati ng Wil eNihey Godlmgholel | with aBBmiatgriahes bae®udes e Usgrf 18-
of 1 hiss iobing wslogeath o As5iss gTeh9ies 1iae AR PR W AL B AGTYonfer o F "

. . 2 6, ) ic uxiTiary coating is
applied tq. t t FRlely j i
adj acent taéd§dr:§e§il(9§? ﬁ'ﬁ% A@%LMA@‘Q@@ t?Hoe ?%?t iggtgeeédmtaﬁ Ef?pdlrwol? O?tt?eng
cool i ng hahe pairt tdlatiets itien lasersantdhen kﬁeé&iﬂﬁero’ﬁhes@qﬁé‘Geh&%i'% P&lxi | i ary

coating is then diff i ]
Chen the. dotmemauiaRAIGaMAGOm T dS thE SRt HED RS hs ARG iqdpliag HRes,. o1
t he cool i rhglﬂg%kﬁ\je@l&tag portion are renoved by chem cal etching. A nmasking

agent may used to protect the inner portion i
_ _ of the <cooling hole
from chhem cal attack. The di sadvantage of this is that it requiresg a heat

ki 11 ed | rReiBCRAPPRT Chats ATPOBIER 17 oreremibi il RS 4PeL ane, =
gg%gggn . ts&?g‘yﬂélﬁfh@?éﬁd&f b Be8ignt BRd 3héwouseitedtyrontothe gr,assnptom\legf1 \tngﬁ? '

( : . nor e, as adn‘!t'_ted in the disclosure, not ,all the holes
\(/)v:c I Lot(;lei lrjlrmdtic;);rn‘](calctlagftbg}cledllng bgles! gince thgfg@@llﬂg,@p?qq@egggrléqu tBquqJT bution
tol er ancegW'(t ,h@ee%gténva [0 'Cq\eﬁﬁe&g3@%@0\&“@{&&%%M?%%%%Wﬁ@aﬁdﬁgr "9
Lﬁgggr fs‘aglr g cﬂir?&gf idastiahess @hdt Retsrenhedutiredncodimgeaigifior,. Onhiversion dii ghl y

this is disclosed in US-A-6,042,879 in which an auxiliary coating is applied to
the old coating, including that portion of the old coating adjacent to the cooling
holes, and also to the base material of the cooling hole at the portion close to
the exterior surface. This auxiliary coating is then diffused into the component
20  with a heat treatment, and then the old and auxiliary coatings, together with
the diffusion zone in the cooling hole outer portion are removed by chemical
etching. A masking agent may also be used to protect the inner portion of the
cooling hole from cherhical attack. The disadvantage of this is that it requires
a heat treatment at high temperature to create the diffusion zone, and those
25 skilled in the art know that all such high temperature heat treatments degrade
the microstructure of the alloy used for most gas turbine components. Further
more, as admitted in the disclosure, not all the holes will be uniformly affected,
but it is hoped that the overall distribution of cooling air flows will be within
originally intended manufacturing tolerances (therefore this introduces uncer-
30 tainty into the final temperature distribution of the component in the engine,

which is highly undesirable).
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It is the object of the present invention to find a cheaper, easier and faster

method of adequately protecting all cooling holes of a gas turbine component
from being partially or totally filled beyond aldesired limit with a coating sub-
stance during the coating process carried out on the component. This inven-
20 tion is particularly suited to prevent the filling beyond desired limits of the
cooling holes in gas turbine blades and stator vanes with a coating applied by

thermal spray, electrolytic deposition, or other deposition means.

According to the invention a process was found of masking cooling holes of a
25 gas turbine component with an external surface, comprising a cavity and a
plurality of cooling holes, before coating the gas turbine component, compris-
ing the steps of
(a) applying a mask material to the cooling holes so that the cooling holes
are at least partially filled with the mask material in the portion closest to
30 the external surface and substantially up to the level of the external sur-
face, the mask material containing in at least a portion located at the

external surface of the component a filler material,



face, the mask material containing in at |east a portion |located at the
external surface of the conponent a filler material, WO 03/089679

PCT/ CHO3/W018889689 (b) at |east partially thickening at |e&st/cGHpooteBon of
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surface of the conponent and the nmaskgd cooling holes and 5 (d) renoving
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conponent , Og&ﬁﬁd soneti nmes inpossible, and/or providing a wax shape on
the exterior the part, into which the mask material would be filled and
har dened, (dh rerrwarngmepemmalegéhlpk@m%maﬁk rpRteras Foranesoing SRl t he
exterior surface of is the conponent prior to the coating operation.

Advant ageousl y, the proper selection of mask material and filler materi al

ensur ed ”%c'i%nﬁb't&gth@ irfvBatios @ad ipolyrnat rrdskl materiahewhers kt. catieinked| arer
material is selecCted f romgartlcles or fibres of metal Xi de, mat rlal
such as sidpprapriaegmbdus, o ﬁlleSaCOLdﬂuhﬁ filed nte dbe o9 ”QM &5 inéfru% ®i xture

e of §¥\'gl Ch 5/8%15 aq;/aoéfi %u&; er r eaﬁlhﬁ&@%at%@lzér%%c?ttﬁ@%dl e

range of in a pr ran Y

Met al | j,c fHdIé@"bem iRy fided dethf ¢da{tml‘gSmatHrmmhlsmade|Lairmcessamctbelwrm c
fillers said endothermc fillers |nclud|ﬁ§%; &arb nate conpounds or xt ures
t her eof arducusstaslef srovidingolyrRerizag enrEDLieR thednsige CA K FYEPPECThe

cool i ng ho‘ik‘rﬁ'&P g Og?ni%@n%%( rﬁégsaélbléuénd/fo?‘b%\‘/\’ef gha G\%Sstr%é bthé eseerRf the

pol ymer co or art = using such mask materials in which
ei ther thepfed pgrthqblwglchomnfa glasktinaterizdvould the fifled |argl Watdensel yifrer , or

the entir eor%%rrn’zg r;]ﬁcg]\t/ldgaaclplto(%rubsneondIo*O R\eacslklnDIaPenaYggyond the exterior surface of
15 the component prior to the coating operation. Advantageously, the proper
selection of mask material and filler mlat'erial ensured non-sticking of the

coating material to the mask. The filler material is selected from particles or

fibres of metal, oxide material such as siliba, magnesia, calcia, alumina, zirco-

nia, yttria or a mixture there of, whic.h provided adequate wear and thermal

20 resistance in the range of 5 to 95 vol.-% and in a preferred range of 20 — 90

vol.-%. Metallic fillers, other oxide fillers, organic materials or endothermic

fillers said endothermic fillers including carbonate cpmpounds or mixtures

thereof are also possible.

25 The mask material can be applied to the cooling holes from the external sur-
face which consumed far less of the polymer compare to any of the prior art
using such mask materials in which either the entire cooling configuration had
to be filled with polymer, or the entire component had to be dipped in polymer.
Still one embodiment is to apply the mask material from an internal cavity of

30 the component.



Still one enbodinent is to apply the mask material froman internal cavity
of 30 the conponent. WD 03/089679 PCT/ CHO03/00163 9 An energy source can
be pl acedwbroafsdshe out si de of the conponent so that the eo&rgi3iomssnges
directly on said mask material which plugs the cooling holes. 5 1t was
found that residual polymer on the ouger surface of the conponent would
cause poor bonding quality, hence the"need to clean the entire surface

mechanically by e.g. grit blastin 0_ensu i ngdi i i of t
coat - i ngAni 8N4TRY GTRHEPS 8N iph gt%mfnh eaégﬁslyceg | %gél)’l g gbgﬁg%gﬁﬁ{tng of hgt
| east a pﬂjfdé 'e?!@gﬂl imﬁiﬁgegﬁﬁﬂécﬂ?toﬂ kAl sk cAsREARMhidRpIUze theatedingr cool ed
before or "during” procéssing. Tt was also found that filling the cooling
hol es in $uleessive stages which it is 15 at least partially thickened
before the application of the next amount in the cooling hole, and using a
gradient of filling materials offered advantages. Only the |ayers of

material §f LherURReIHERSEsiAal pBRF&T oh hRecaskl Rurfackesf thequbmednent

b b8
signifi ca?ﬁ vol une fractions OP solid fillers in the range of 45 - 90
vol . - % t o wouldeptise pobr besdinghaurlity, hance thewneedHions'againg 88l siacS gai nst

the grit blast 20 j i 0 ¢l : j ;
conponent "ﬂ)@‘i’"éﬁ”'(f%fya%eé%g(lélé'g gf?&&.ﬁggp:eﬁ%ghé‘ﬁ,ﬁﬂ%&@ﬁp@ﬁ@%bgﬁ@%@ﬁ%&n@tb} h'? he
current i ?P@ntl on, for the cases where the invention is still not

sufficien o conpletely prevent plugging of the cooling 25 holes with
coating material, a water jet could be used to renove any residual coating

which is in the cooqling. hgles,. i : Jasa
| ocat i g tlﬂeorg%f‘? g@c”ﬂgﬁe&%?Pﬂﬁ%pﬁéidgog?\%é&ﬁ}@igﬁ Vi Si olné ?%ttwénmgg\hi ch
directs a tﬁ%‘@nﬁ&@%ﬁériélﬂh@%&:ﬁﬁoﬁ@ﬂﬁnayw Ronted ofr cddled hefareodi dgrit®! es in

the first ace.
processing.

it was also found that filling the cooling holes in successive stages which it is
15 at least partially thickened before the application of the next amount in the
cooling hole, and using a gradient of filling materials offered advantages. Only
the layers of material at the uppermost portions of the cooling holes required
significant volume fractions of solid fillers in the range of 45 — 90 vol.-% to a
depth not less than 1 mm to give them wear resistance against the grit blast-
20 ing required to clean the entire outer surface of the component prior to the

coating operation.

In a further embodiment of the current invention, for the cases where the
invention is still not sufficient to completely prevent plugging of the cooling
25 holes with coating material, a water jet could be used to remove any residual
coating which is in the cooling holes. This step can be done manually, or by
locating the cooling holes using a three dimensional vision system which
directs a CNC machine using the same program to drill the cooling holes in

the first place.

The mask material can be a UV polymerizing plastic such as polyurethane, a
polyurethane oligomer mixture, poly(isobutyl methacrylate), poly(vinyl tolu-

ene), polyproplyene or a polypropylene / polyurethane oligomer mixture, the



The mask material can be a UV polynerizing plastic such as pol yurethane, a
pol yur et hane ol i gonmer m xture, poly(isobutyl nethacrylate), poly(vinyl

tol u- enewp )pOBIPY opl yene or a pol ypropyl ene / pol yur et ham€ TAIHIgOMSB
m xture, the WO 03/089679 PCT/ CHO3/00163 10 class of polynmers vetones or

silicones, or any photopolynerizing ré8in or mxture of resins. The
t hi ckened mask material containing the filler material may further be 5

heat ed SO cBssgt g[)gwmﬁéﬂsl 76toPes 0bhellisbaes,r emavng phetopolyararizing resionobf t he
mask materi al ore the coating is deposited. There nmay be included in

t he resinmidturdiofigesigent s which are effective in holding together the solid
particles of netal or oxide after the organic portion of the mask materi al
is renoved so that it can withstand the high tenperatures of the diffusion

heat 1reatfRNinidReMes $88SKH Yndtefial benmndgntgebﬁm@vemteméernamfenrﬁhgr kst the
part and the MCrAlY coating, before applying the ther ating
TBC. The resitedraoa@s t@|vq1@tlltzmqméh%\/'§9 f&ﬁoé%g*f’%?f%m e’ '%? the?{%&g
S orT ot e NAREE] BefifR indgatPhls epdshd TRER! il B richudeein raftesit

col I'i mat ed" aser e di scl ose nmet hod of mask the
cool i ng hqliggindCageréts NWhith érbeeﬂfmﬂwenm hmdmtogmh@aﬂnebeolfd petticigspiof ed for

the deposit f~a bond coat Al g Ak
thg aggflslcmlefari:ro?cﬁx?@e %ea(éﬁg c{gg,g@lp,{g)r@q%) ftﬁgdn%g( m%er(ﬁ '??%ﬁ%)ﬁé’ C%Z;el ngor
(MCrALY). ?ﬁ%g&ltyﬁ@ﬁq ?I‘?@tﬂl tERHe?atQ?e@BP'th@cﬁlﬁqun Meaattrdstamntone of

the coatin asma W re arc spray, high vel oci

oxy- f ug (r'Té@é)sa for th@lmntmgsmt&aee(rwm)e mabwnaircéébam@ﬁpﬂ*%Fﬁ@WﬁY(LPPS)
vacuum pl asma 25 SP (VPS), electr b%“ c or rg LFF@' c deposition, Physical
Vapour DepesdtiigoRe QTP\ﬂ@PW'@ﬁTﬁ thermakpaiiier SepHY 25h (cvD) or any ot her

sui tabl e nethods known in the prior art. BRI EF DESCRI PTI ON OF THE DRAW NGS
30

Thre mask material is thickened by an energy source, which may be electro-

magnetic such as visible, ultraviolet or infra-red light or collimated light such

15 as laser.

The disclosed method of mask the cooling holes according to the present
invention can be first applied for the deposition of a bond coating (MCrAlY)
and then, subsequently, used for the application of a ceramic coating (TBC)

20 on top of the bond coating (MCrAIY).

In general, the coating could be applied e.g. by at least one of the coating
methods of plasma spray, wire arc spray, high velocity oxy-fuel (HVOF), air
plasma spray (APS), low pressure plasma spray (LPPS), vacuum plasma
25 spray (VPS), electrolytic or galvanic deposition, Physical Vapour Deposition
(PVD), Chemical Vapour Deposition (CVD) or any other suitable methods

known in the prior art.

BRIEF DESCRIPTION OF THE DRAWINGS

30
Preferred embodiments of the invention are illustrated in the accompanying
drawings, in which
Fig. 1 shows a gas turbine blade with cooling configuration,



Preferred enbodi nents of the invention are illustrated in the acconpanying
drawi ngs, in which Fig. 1 shows a gas turbine blade with cooling

conf i gur awWD®R/08%@® 03/ 089679 PCT/ CHO3/ 00163 11 Fig. 2 showseTaCH@wm0i66N by
line ii-ii through the turbine blade shown in figure 1, conprising a
cavity and a plurality cooling holes,1Fig. 3a - f shows the steps of the
process of the invention, applying mask material to the cooling holes,

t hi ckeni ng;d he mask gpBiverd séctmdby fine emevimireunh thesiudbiak bfadk sheweri al in
t he cooli mf' shown as an exanpl e at one cooling hol ig}haccor di qg to the
circle 111 in figurén figurer goraprising RERYItY REd FopleEa Bn ER0IBTI fé? Poil cooling
hol es that.,weye pasked far ' [ MR Io®ide nfdgk Sa-d
shows t hetFé%p%aaf nce“‘%B\NSP‘ﬁS Sé%%?lgﬁgh %gréedgg \%I ?ﬁﬁﬁgﬁ\r’rﬂgﬁn\#gbbgbp_ i ed. The
drawi ngs show only thsenar {ostHgmpesiimnholter tHidlenimy dre nuask 1Batasiadlangent s

w [l be nunbered in the sane way in different. draw ngs. 15 DETAILED
DESCRI BPTI ON OF THE IrélveNImaameiesifual m%t%lﬁﬂ&?ﬁ&éﬁﬂmg, S 88 3 ades or

vanes of gas turbine, e, gIpehCOMINGSAIG RBRIH Yo dhe MbIVIBiDKguien 1 gure

1, and cooling holes on the external surface 6 of the
conponent 1 as well zas on the platform 3 of the conponent 1. The present

I nvention relates to a process of masking. .cool.ing holgs.4 in the conponent
1 before thig. dagosi tSf@W%ﬂ“e@ﬁRQ%@n%Pt?%&” coghngﬂ‘@leeg( r‘f%ﬁreén??%%eccg 6 of

t he conponent 1 wll_take ; i olineii-ii inthe figure 1
figure 2 shows a se&qf§% ?%#@é‘gﬂ'ﬁ%ﬁggﬁoﬂ@rﬁ 1. The conponent 1
conpri i NGrig, saM ty showd tidrappeacaridengf fioe exoling tdles rwitbato 61askig cool i ng

holes 4 is given only as an exanple and may vary on the purpose the
conponent | is used 3pRliedThe component 1 has an

Thé drawings show only the parts important for the invention. Same elements
will be numbered in the same way in different drawings.

15
DETAILED DESCRIPTION OF THE INVENTION

Figure 1 shows a component 1 such as blades or vanes of gas turbine en-
gines comprising a cavity 2, not visible in figure 1, and cooling holes 4, which
20 are on the external surface 6 of the component 1 as well as on the platform 3
of the component 1. The present invention relates to a process of masking
cooling holes 4 in the component 1 before the deposition of coating material

on the external surface 6 of the component 1 will take place.

25 According to line TI-II in the figure 1 figure 2 shows a section through the
component 1. The component 1 comprising a cavity 2 and three cooling holes
4. The number of the cooling holes 4 is given only as an example and may
vary on the purpose the component 1 is used for. The component 1 has an

external surface 6 and an internal surface 6a.

It is possible to apply the process for the coating of a new component 1 as
well as to a component 1 which has to be repaired after use. In that case an

already coated component 1 will by any means (chemical stripping with HCI,



external surface 6 and an internal surface 6a. 30 It is possible to apply
the process for the coating of a new conponent | as well as to a conponent
1 which hae ososdse repai red after use. In that case an al PeadyHGOALt6Ed
conponent | will by any neans (chem cal stripping with HCl, WO 03/089679
PCT/ CHO3/ 00163 12 water jet, high spé2d machining) be stripped of the
coating to reveal the ex- ternal surface 6 of the conponent 1. The external
surface 6yglertjde FigAMPeRAt mathimiy)she stippedodf thieecastiogi tegreivepkbthesexay be
cl eaned or otherw se prepared to r$c$bve he \r%'fff ma%e%#ael (?m 3 gn st eps
of the préeresbswfacend af tlhesempengnk 1ol 08 &XFsiNA] HiFase BT SFMPRRAFTH  show
a cooling,hole 4 from ' [ | BB nRiseadtepspdPl e in
the circlé ?r?qu\Jﬁa?%seof p&u?@%%@#ﬁﬁ%ﬁ%??ﬁhﬂﬁﬁt he f;’agr‘rstp step of
the process rass@s Hamask materiah§ention. The cooling holes 4 are masked

with the mask material 5. It will be coated wth, sprayed with, or
imrerséd in a material which is at least partially liquid, the mask

mat eri al a |:GRe Ll j cheadRIre® B toi 3f; wiicks or

sol i d Meﬁrh&%ng@ftqﬁeﬁb‘g%%rﬁé@th\gg'ﬂyggﬁ@?af\e_ \%g'y ey be done s Lo 15

i nj ect t heheask cawlieg nale 5 fiom dhe hempooknhy it detalyasgyentaseat 643 t 1 and
force it through the cooling holes 4. Excess mask material 5 nmay be renoved
af t er war ddn theairelpd Bk indh8dl9USRd- t he i nternal surface 6, 6a (which can be

the cavity 2 or one side of the platform3 not to be coated) of the
conponent 1 before the application of an energy source 7. As furfher
expl ai ped el ayust Balshvsothe first atepagbthes perassaiarsarding te dhadpY§ntiad: mask

bt anteompasbnibol oS SaRia i e B 3 hybog Seant
plastic, sygh a5.004 Vel haRtheBedh Yimetdimnaviith Boakleast partially liquid,
the mask material 5, and which thickens, which means to become more vis-
cous or solid when exposed to an energy source 7. A way it may be done is to
15 inject the mask material 5 into the cooling cavity 2 of the component 1 and
force it through the cooling holes 4. Excess mask material 5 may be removed
afterwards from the external and the internal surface 6, 6a (which can be the
cavity 2 or one side of the platform 3 not to be coated) of the component 1
before the application of an energy source 7. As further explained below still
20 one advantageous embodiment is to apply to mask material 5 from the exter-

nal surface 6.

As mask material 5 different substances may be used:
1. a organic material or
25 2. a resin of a plastic, such as polyurethane, a polyurethane oligomer mix-
ture, poly(isobutyl methacrylate), poly(viny! toluene), polypropylene or a
polypropylene / polyurethane oligomer mixture and the class of polymers
vetones or silicones, or any photo-polymerizing resin or mix of resins.
3 the mask material 5 may also be a substance that is not at least partially
30 liquid but rather a powder, which means a collection of solid particles.
Thickening of the powder then refers to the agglomeration and the sticking
together to form clumps or a large solid mass of individual powder parti-

cles. The powder would have to be sensitive fo an energy source 7, which



ture, poly(isobutyl nethacrylate), poly(vinyl toluene), polypropylene or a
pol ypropyl ene / pol yurethane oligoner m xture and the class of polyners
vet ones owoOBswENes, or any photo-pol ymerizing resin or wCI/GHO3MNE®BNS. 3.
the mask material 5 may al so be a substance that is not at |east partially
30 liquid but rather a powder, which rfdans a collection of solid particles.
Thi ckening of the powder then refers to the aggloneration and the sticking
together to fRiMsCihubse Powridragticles|dgylomsmtefuridedithe dofiiensewakthear t i -
cles. The powder woul d have to be sensitive to an energy source 7, which WO
03/ 089679 PCEhEIGYIBUABE. 13 nmeans that the powder particles aggl onerate
under the influence of the energy source 7. In addition, fillers were
required to inpart the mask materials 5 with thermal 5 resistance and

i npact r eghAdiiteh, tilletd et reniingd o dmpad theedasio matpoalst5 wid theomal v
coating and/or TBC. One of the possjble ceramic fillers ({Iri%d i

parti clses resistannesandimpaeiesisn Gl R 2V NG RIACESS YFed Q! eﬁ% S a,

cal ci a, LWk RA, . Zl: i i r j i renieffillanditgld pyayi ded
adequat e VTN RaBlRE Hdfor XE O o BB P e

fill eés Orpalfif@léﬁL@r finesr ofaheetall @é(meenwtemlpmm 8% es.illc]?i, GURAGICSHD @@i@'@s_ t th
second step of the process, accordj the inyvention of. at rtially
t hi ckeni ng@luAENgvedrcomiR, Sftira 052 wxgtgéitBEEF Bﬁé’}’ 9“&6%'983?4%@?‘{9 eab aced
fromthe o i ok r braRnoeStdifaldi rectly
on said ma kék%?gﬁlé%ggtamggwgm?ﬁm;é%éto??orl(imnge ﬁgi@{ggdAr@Ei gures 3b shows
t he thjckeaedalsapessible.5a as wel|. Different energy sources 7 may be used

in order to obtain the desirable result: 1. it can be el ectronagnetic such
as visible light, ultraviolet light or infrared 20 light, 2. it can be a

devi ce pro#ig%ir%QsBOéHdw@Er%jsé&&m SECHE % Procaseaccdrdindithe regtios @ir ce 7
can al so beYa device providing light of a single wave- length or_a .
di stri but i arleabt pardallethichening themesk anaeral & Aldepired epargy-source 7 wil
be placed from the outside of the component 1 so that the energy impinges
15 directly on said mask material 5 which is in the cooling holes 4. Figures 3b

shows the thickened material 5a as well.

Different energy sources 7 may be used in order to obtain the desirable result:
1. it can be electromagnetic such as visible light, uitraviolet light or infrared
20 light,

2. it can be a device providing collimated light such as a laser,

3. the energy source 7 can also be a device providing light of a single wave-
length or a distribution of wavelengths centered around a desired wave-
length with a narrow distribution band,

25 4. furthermore the energy source 7 may be introduced into the cavity 2 of the
component 1 via an optical fiber or

5. the energy source 7 can be sonic vibrations ranging from infrasonic (below
20 Hz) to uitrasonic (above 20,000 Hz) frequencies. Is this case the energy

source can be a transducer (i.e. an ultrasonic transducer).

The mask material 5a thickened from the energy source 7 containing the filler
material may further be heated so as to volatilize or otherwise remove the

organic portion of the thickened mask material 5a before the coating 8 is de-



l ength with a narrow distribution band, 25 4. furthernore the energy source
7 may be introduced into the cavity 2 of the conponent 1 via an optical

fi ber or WO Blgeener gy source 7 can be sonic vibrations r&cgiaup3foowm

i nfrasonic (below 20 Hz) to ultrasonic (above 20,000 Hz) frequencies. Is
this case the energy source can be alfransducer (i.e. an ultrasonic
transducer). 30 The nask material 5a thickened fromthe ener ource 7
cont ai ni ngdsitedfdr rternatesiefdcel 6 whyjh¢ corponent ThdheEmay B "%U‘i%fréﬂi lize

or otherw se remve the organi or ti.on. of. 1 hi ; rial ba
before théhédﬁﬁ'g&ﬁn@‘”gégﬁ‘tg\w% 8%%%QB%W%§@B§@H8€’% poégﬁdtrr‘géﬁ on
external s 88rganic Betién BRYhd enaskchatiathl i5a istree resin
bi ndi ng agée{%% g?melqgﬁé%%gegf ec?iﬁve r?nmﬁoqtg? ng together the_ soli dé_%art i -

cles of nemaledrsoottiaddt ahnewithstendriharhigh pempesailazs ohdhesifusion &isall 5a i s
- d th it i t hst.and,. i i i

heat |5 5 s caaHETN necesaaly,of B Botiing Barkdch bSE HAHACST b daifdticnr b On

conponent %énazﬁ'e M@r_W@ﬁ'aﬁn%P@éﬂoP@apblgfr@rtﬁeahéﬁnydalr‘@rtidaleccbétEYgrﬁ?!BCbar rier

coating TB ccording to this invention the polynmer mask material 5, when
It contained an appropriate mxture of fillers, could be filled into the

cooling holes 4 only up.to j.o the i C {: i t I and
ti11 " adeqbiearipeproninvERish HsopPreRast et d5e & ulert # EpfiRanen
coating maj Hoghat% mhilfe BRARrINERIE Ye flet)intohiheasatlinghdies# afy ppdei di ng
pol yrmeri zi n@se ergy fromthe inside of the corrpo,Eenc{ﬁql, va ch |$ oneti nes
i npossidl ethearmtiesor muofacei 6 fathgagompapent dnandth Stk ,QdaqUstelyPTPHE p@?t, i nto
whi ch the nmask materi S | g i : ; ad degs-t 0
provide a FPYNGLRPIER o#m%@%**ﬁﬁl“grai@w Es%é@d;ﬂ}?} %ﬁ%‘%'gﬁﬁgﬁ%ﬁégﬁﬁfaé 6 of
the conpongad, thePird0bus tashief praiding polyenaizing enetgypliomaiinel insiderpfsthe

i nvention al.so nade unnecessary the providing of excess. pol merihéiﬁgg
| i qui d overomipenenblli whidhoisesornetimgs 'F}P@S&:@Pepc?&é’/%ﬁ‘ Pf&?’é&l}ﬁ@i a0 ugh

meterial tg produce. Lhe 1RL QLHUSHE WAL TS dERURAieRal B RRYIRNBe filed and
15 hardened, in order to provide a protrusion of mask material 5 beyond the

exterior surface 6 of the component 1 prior to the coating operation.

Importantly, this invention also made unnecessary the providing of excess
polymerizing liquid over the cooling holes 4, for the purpose of providing
20 enough material to produce the protrusion of mask material 5 beyond the’
external surface 5 of the component 1. Thus, the masking operation has be-

come much more simple, rapid and cheap.

In addition, the application of the polymerizing material from the external sur-
25 face 6 of the component 1 prevented complications of plugging in the cooling

configuration, or restricted flow through a cooling air distribution insert.

Furthermore, the addition of the polymer from the outer surface of the compo-
nent via syringe or spatula consumed far less of the polymer compare to any
30  of the prior art such as US-B1-6,265,022 or US-A-4,743,462 using such mask
materials 5 in which either the entire coolihg configuration had to be filled with

polymer, or the entire component 1 had to be dipped in polymer.



external surface 5 of the conponent 1. Thus, the nmasking opera

come much nore sinple, rapid and cheap. In addition, thg aBpIiEagpogagbehe
pol ymer i zwog3fsdses i al fromthe external sur- 25 face 6 of PCnCHpoMpEBARENt |
prevented conplications of plugging in the cooling configuration, or
restricted flow through a cooling airldistribution insert. Furthérnnre

the addition of the polynmer fromthe outer surface of the conpo- nent via
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i nt egrjt y.fat® 60 ersike Aigremsnding frlegityr rent i nvention, an endothermc
material is added as filler material to the polymer in order to provide
additional protection from the heat transferred during coating. For

exampl e, - sadlim DiGAoRAnE RNt hueAtes, dmefdbinghhic watatdhis added

reaction, absor eat inparted to th Kk teri '
coating. |as gkeemalteridieo fthé [palyroenineatder $o imoviﬁ@eadgt'@g\amrgt%ﬁé@gfqe“g{ ! OgA)
and in a preferred ran of. 20 - .90 ‘yol o0 at (l)&a ica nﬁst
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enbodi pent nL0e; FRSKhGRLSEAEthemE reBetion, which absorbs the heat imparted to

the mask material 5 during coating.

In general the filler content is in the range of 5 to 95 vol.-% and in a preferred
range of 20 — 90 vol.-%, at least in the upper most portion of the mask mate-
20 rial 5 in the cooling hole 4. In one embodiment the mask material 5 at the
portion of the cooling hole 4 exit at the external surface 6 of the component 1
contains 45 — 90 vol.-% of the filler material to a depth not less than 1 mm. In
another embodiment, the cooling holes 4 are sufficiently long that they do not
require complete filling, but only partial filling in a way that the upper portion

25 closest to the external surface 6 is filled to provide the desired result.

As seen in figure 3d the application of the coating 8 on the external surface 6
will take place directly on the masked cooling holes 4 with the means known
in the state of the art. As mentioned in “Background of the Invention” this
30 could be MCrAlY and/or TBC applied e.g. by at least one of the coating meth-
ods of plasma spray, wire arc spray, high velocity oxy-fuel (HVOF), air plasma
spray (APS), low pressure plasma spray (LPPS), vacuum plasma spray

(VPS), electrolytic or galvanic deposition, Physical Vapour Deposition (PVD),



portion of the cooling hole 4 exit at the external surface 6 of the
conponent 1 contains 45 - 90 vol.-%of the filler material to a depth not
| ess t harw ogtos96in  anot her enbodi ment, the cooling hol es PETAIHN3/00163
sufficiently long that they do not require conplete filling, but only
partial filling in a way that the uppt& portion 25 closest to the external
surface 6 is filled to provide the desired result. As seen in figure 3d the
appl i cati phegiichihgago@t Dagosition (CvD)ext anyatherusditaiée enetivods knawe ipl ace
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spray (APS), |ow pressure plasma spray (LPPS), vacuum plasma spray (VPS),

| ectrol yti | vani ¢ deposition, Physi j Lion (RVD), WO
031 080875 AFET THBORHDL BH0CHS (e AMIA B RRRFEPO T TSB! Ay ot her
sul tabl e e hadsaMolbyeditBoRfy Abldd 4 esddiftiahly IRY of@pimatentl BRsk

mat eri al eria sured non-sticking of the coating
material tipid Reshvel in Bgdid 8s. Edreexamaplerthepeoewabobiile tickepdiePEREE t he

t hi ckened mask material 5a wll be renpved to reveal,K cooling. hol 4
essent i al Inyasl E@t@ialcﬁﬁawmQer%ﬁC@mpﬁﬁhﬁd.ﬁ%y%ﬁ%sztﬁEI'R?WH{:OE ﬁb‘ﬁtglﬁ"gg‘ For
exanpl e the renoval .of %herst hi ckeni ng organic mask nmaterial 5a can be
acconpl i sﬁ%ﬁng‘ynﬁ%tf?rr% PHE part to 600C in a vac- uum furnace for 2 hours.

10 In R further enbodi nent of the current invention, for the cases where
the invention is still not suffjcient to conﬁ)l etfel

) t i f
the cool i dg aHorteer em@adimeshior Hfe rEsntanvention. gf ﬁp‘g;%’s?e% Wﬁé@%@%\g ion
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15 step can be done manually, or by locating the cooling holes 4 using a three
dimensional vision system which directs a CNC machine using the same

program to drill the cooling holes 4 in the first place.

The component 1 may be heated or cooled before or during processing to

20 facilitate the application and/or hardening of at least a portion of the mask

material 5.

Example of the invention

25  Several first stage vanes from a heavy-duty gas turbine which had been in
operation for approximately 25,000 hours were stripped of the old coating
using conventional acid etching means, followed by grit blasting for final
preparation. Each vane contained approximately 250 cooling holes. Several
different mask materials were applied on a trial basis, including a urethane

30 oligomer / (Meth)Acrylate monomer blend. In all cases, the mask material was
applied with a spatula into the small numerous cooling holes in the airfoil, and
with a syringe into the large cooling holes in the platform. A range of filler

contents was used, up to 60% aluminum oxide powder. After masking appli-
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using air plasma spray to thicknesses Bﬁ:\@ rom 300 — 1000 pm, depend-
15 ing on the location on the component. As a control, the same components

were coated in the same way but without any masking application.

Fig. 5a-d shows the appearance of airfoil cooling holes that were masked
before each coating operation, while Fig. 6a-d shows the appearance of the
20 cooling holes with no masking applied. Airflow data was taken from the cool-
ing holes row by row, in the state with original coating, and then with new
coating. The holes with masking averaged within +/-10% of the original airflow
values, while the holes without masking averaged 80-100% underflow, where

100% underflow represents complete blockage of the holes.

25
NUMBERING
1 Component, e.g. blades or vanes for gas turbines
2 Cavity
30 3 Platform
4 Cooling hole
5 Mask material

Ba Thickened mask material



15 ing on the location on the conmponent. As a control, the same conponents
were coated in the sane way but w thout any maski ng application. Fig. 5a-d
shows t hewappesassance of airfoil cooling holes that were neshaoslbefédor e each
coating operation, while Fig. 6a-d shows the appearance of the 20 cooling
holes with no masking applied. Airflo® data was taken fromthe cool ing
holes row by row, in the state with original coating, and then with new
coating. dhe hpl@shAiduffagBski ng averaged within +/-10% of the original
airflow values, while the holes w thout masking averaged 80-100%

under f | owgawhenderngsgsacrier f | ow represents conpl ete bl ockage of the hol es.
25 NUMBER| NG ‘l:_ CP&r}}ponent, e.g. blades or vanes for gas turbines 2 Cavity
30 3 Platform FA°EY19YE° hol e 5 Mask material 5a Thi ckened mask materi al
WO 03/ 089879 PER4 ,345&111@3113@8136 External surface 6a Internal surface 7
Energy source 8 Coaling, coating material 5 9 Water jet WD 03/089679

PCT/ CH93/ 80163Water gt AIMS 1. A nethod of masking cooling holes (4) of a
gas turbine conponent (1), the gas turbine conmponent (1) conprising an
external surface (6), a cavity (2) 5 and a plurality of cooling holes (4),
t he nethod conprising the steps of



(a) applying a mask material (5) to the cooling holes (4) so that th
cooling holes (4) are at least partially fillgd wth 'EhZa mask matfar?al in
t he portiwo 0308w®3Est to the external surface (6) and substemtGHBly168p t O
the level of the external surface (6), the mask material (5) containing in
at least a 10 portion |located at the é9<t ernal surface (6) of the conponent
(1) a filler nmaterial, (b) at least partially thickening at |east a
portion of the mask mat eri al (5a) WLAIMS the cooling holes (4), (c)
coating the external surface (6) of the conponent (1) and the masked 15
cooling holes (4) and (d) renoving the remaining thickened mask materi al

(5a) fromdhg Lopl4NG mgflk ﬁécbéﬁng ﬂole}:fm) BEhlRe taesins dbng)otnent(‘e)i thel, 20
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(1) to 10 the hmw(ch)eareratéaaaqt@)arnm ledogtetne mesk arpisriainghe PRIoTE The

et o e coan e e B drePRERCHE (AL sp AR BTy TRRT T, ()
gFgP?n tlo r enovenpesienal siEske (5), Mhé enask nidigrialq5) Toataimingdd sddeastdd ng to
10 portion located at the external surface (6) of the component (1) a filler
material, '
(b) at least partially thickening at least a portion of the mask material (5a)
within the cooling holes (4),
(c) coating the external surface (6) of the component (1) and the masked
15 cooling holes (4) and
(d) removing the remaining thickened mask material (5a) from the cooling

holes (4).

2. The method according to claim 1,
20 wherein the mask material (5) is applied to the cooling holes (4) from the

external surface (6) of the component (1).

3. The method according to claim 1,
wherein the mask material (5) is applied to the cooling holes (4) from an

25 internal cavity (2) of the component (1).

4. The method according to claim 1,
wherein the mask material (5) is thickened by the use of an energy source
(7), whereby the energy impinges from the outside of the component (1) to

30 the mask material (5).



wherein the conponent (1) is heated or cool ed before or duri

to facilitate the application and/or thickened of at |east amrt:])otr??onrrg]E hoiio
the mask watoajos®lro (5). 7. The nethod according to clai m 1pCmicaodioneshe mask
material (5) is applied in a step wisg fashion in which it is at |east
partially thickened before applying tﬁ% next amount in the cool- 15 ing
holes (4). 8. The nethod of claim 7, wherein the amount of filler is
changed fromlayer to |l ayer of mask material (5). 20 9. The nethod of

claim_8, wherei n the nask r j 5 h i i
(5 ot B Ten PRl 8 & of ' he conponant (1) cont ai e 45 - 90

vol . -%fill al ; :
accor di ng tg@gﬁgﬁ% f%'ﬁteﬁgpgltygi\gi%r@rmfabkmatelnah(s5)tam:hbefon¢ncoa a the exErmet hod

_ _ ] 1 to 8, wherein the fill
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such as silica, r sia, calcia, alumna, zirconia ttria or a m
the_reofS and %%ﬁnﬂﬁﬂggﬁateri als. 30 11. The net hod accoréi ng to one ofxt ﬁ(rae
clainms 10, wherein endothermc fillers are added to the nask material (5)

said en- dothermc fillers including carbonate co i
) ] npounds or m xture
t her eof . \@ 0Be0BSbRd aw@wctmmek@ifﬁg" 21 12. The nethod of claim 13 or 11

wher oi . e 57
maﬂ]gldn(); h§| g\{'hlrc?:r%rg G SHodrRnt 1Y Ne heAee 8F cdoledbeldre oboduringldne The
method to facilitate the application and/or thickened of at least a portion of

10 the mask material (5).

7. The method according to claim 1,
wherein the mask material (5) is applied in a step wise fashion in which it
is at least partially thickened before applying the next amount in the cool-

15 ing holes (4).

8. The method of claim 7,
wherein the amount of filler is changed from layer to layer of mask material
(5).
20
9. The method of claim 8,
wherein the mask material (5) at the portion of the cooling holes (4) exit at
the external surface (6) of the component (1) contains 45 — 90 vol.-% filler
material, to a depth not less than 1 mm.
25 .
10. The method according to one of the claims 1 10 8,
wherein the fillers added to the mask material (5) include particles or fibres
of metal, oxide material such as silica, magnesia, calcia, alumina, zirconia,

yttria or a mixture thereof and organic materials.

11.The method according to one of the claims 10,
wherein endothermic fillers are added to the mask material (5), said en-

dothermic fillers including carbonate compounds or mixtures thereof.



wherein the filler content is in the range of 20 - 90 vol.-% 14. The

nmet hod according to claiml1l to 13, io wherein renoval of any residual
coat i ng mMaDeBiogd67¢ 8) in the cooling holes (4) is conpl et @dTtdHd3l0y16dat er

j et machi ning. 15. The nethod according.to claim 14, wherein the step of the
removal of any residual coating mat er FAl (8) inthe 1is cooling holes (4)
is done by locating the cooling holes (4) using a vision system which
directs a CNC nachine. 16. The method according to one of the clains 1 to
15, wherein the mask material (5) is a UV polynerizing plastic such as

pol yu- 20 rethane, a pol yurethane oligomer m xture, poly(isobutyl

met hacryl afoeThe nigthyd\of _idimt 10 oene) , pol ypropl yene or a pol ypropyl ene /
pol yurethane oli- goner mxture, . I’I”?gclas Qfo% %%\22)[ [, S vetones or

si | icones, oWh@f@nng@f%ef%lt%téﬁl'% Gfe of resins. 25 17.
The net hod according to of claim 16, wherein thickened mask material (5a)

cont ai ni ng the filler material is heated or processed so as to volatilize
or ot her wi e Theme®othed oigatz,c portion of the mask nmaterial (5) before

the coating (8) is deposited on th extern surface,(6) the conponent
(1). 30 18. TM@erﬁ@ﬂHB@lfl&%ﬁ:QﬁfH?ﬂﬁjst"aﬁzﬁ Ll ?r@ioi,"lé\ﬂd‘ﬁ-s%os%m PCT/ CH03/ 00163

22 wherein there are included in the mask material (5) binding agents which
are effective in holding together the solid particles or fibres of the
filler metgmhal mefioeraddoedingdaclaimpbta 1dn of the mask material (5) is

renoved. 5 19. The net hod a cordl n on the cl.a n the
mask nit er i aWhEsgin; Moy giia“ria 9 @%ﬁ?l“@le@?‘i‘ th%h&%nmwl&

el eCtrOmgnet(h)cis%bﬁﬁblét%d\’thé'ﬁg)\ﬁatelr'hétrrﬁé(bmhﬁhtg.Or infra-red Iight or

col l'i mat ed

15. The method according to claim 14,
wherein the step of the removal of any residual coating material (8) in the

15 cooling holes (4) is done by locating the cooling holes (4) using a vision

system which directs a CNC machine.

16. The method according to one of the claims 1 to 15,
wherein the mask material (5) is a UV polymerizing plastic such as polyu-
20 rethane, a polyurethane oligomer mixture, poly(isobutyl methacrylate),
poly(vinyl toluene), polyproplyene or a polypropylene / polyurethane oli-
gomer mixture, the class of polymers vetones or silicones, or any photo-

polymerizing resin or mixture of resins.

25  17.The method according to of claim 16,
wherein thickened mask material (5a) containing the filler material is
heated or processed so as to volatilize or otherwise remove the organic
portion of the mask material (5) before the coating (8) is deposited on the

external surface (6) the component (1).

18. The method according to of claim 17,



| ight such as laser. 10 20. The net hod accordin [

_ _ g to one the clai

rﬂerehn the method of masking the cooling holes (4) is first apgfiédt?o}81
e eposDto3seeef a bond coating (MorAlY) and then, subsequarmbgoieBor th

ap- plication of a ceramic coating (IBC) on top of the bond coatin ©

(MCrAlY). 15 21. The nmet hod according“to one the clains | to 20, mﬁerein at

| east one of the coating methods of pl ' '
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19. The method according to one the claims 1 to 18,
wherein the mask material (5) is thickened by an energy source (7), which
is electromagnetic such as visible, ultraviolet or infra-red light or collimated
light such as laser.
10
" 20.The method according to one the claims 1 to 18,
wherein the method of masking the cooling holes (4) is first applied for the
deposition of a bond coating (MCrAlY) and then, subsequently, for the ap-
plication of a ceramic coating (TBC) on top of the bond coating (MCrAlY).
15
21.The method according to one the claims 1 to 20,
wherein at least one of the coating methods of plasma spray, wire arc
spray, high velocity oxy-fuel (HVOF), air plasma spray (APS), low pressure
plasma spray (LPPS), vacuum plasma spray (VPS), electrolytic or galvanic
20 deposition, Physical Vapour Deposition (PVD), Chemical Vapour Deposi-
tion (CVD) is used to apply the coating.



