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Thisc amangeent, commonly referred to as “multi-hole film cooling,” reduces the
overall liner cooling airflow requirement because the mass flow through the airflow
holes dilutes the hot combustion gas next to the liner surface, with the flow through
the airflow holes providing convective cooling of the liner walls. In addition to these
smaller diameter “nugget” and “transpiration” airflow holes, larger diameter holes
(commonly referred to as “dilution holes™) fo introduce dilution air into the

combustion zone are also provided at spaced intervals. See, for example, commonly




| assigned Fig. 2 of U S. Pat. No. 6,408,629 (Harris
et al), issued June 25, 2002 and Fig. 3 of U S. Pat.
No. 6, 655,149 (Fanner et al), issued Decenber 2, 2003.
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enlarging of these holes. These enlarged airflow holes can significantly and

undesirably increase the airflow of these liners. Indeed, after several cycles of such
cleaning and repair, the airflow can be increased to the extent that the combustor liner

is no longer usable.

Problems in controlling airflow can also occur during the original manufacture of the
combustor liners. To form typically thousands of these very small “nugget” and

“transpiration” holes, and especially at a slanted angle, the liner is typically drilled
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airflow in turbine components (e.g., gas turbine components), such as combustor
liners, having a large quantity of smaller diameter airflow holes where the air volume
of the respective holes has been changed, and especially enlarged, during subsequent
repair, replacement, cleaning, and/or removal processes. If would also be desirable to
be able to adjust the airflow through turbine components after final manufacture
without removing, or substantially removing, previously applied thermal barrier
coatings. It would additionally be desirable to be able to adjust the airflow in turbine

components, such as combustor liners, having airflow holes that, when originally
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repair, replacenent, cleaning, and/or renoval
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regions or areas having such airflow holes as needed or desired, including controlling
such airflow within desired specifications or limits; (3) recovering and repairing
previously used or operational combustor liners and other turbine components having
a plurality of airflow holes in a cost effective and efficient manner; (4) performing
such recovery or repair of the turbine component without having to remove original or
restored thermal barrier coatings or otherwise undesirably altering the physical or

chemical properties, or physical dimensions of the component; and (5) recovering or
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ot her turbine conponents having a plurality of
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DETAILED DESCRIPTION OF THE INVENTION

As used herein, the term “turbine component having a plurality of airflow holes”
refers to any turbine engine component (e.g., gas turbine engine component) having at
least two and typically a multiplicity of airflow holes through which air is circulated,
typically for the purpose of cooling the component. Representative examples of such
turbine components include but are not limited to turbine shrouds, such as, for
example, those disclosed in commonly assigned U.S. Pat No. 5,127,793 (Walker et
al), issued July 7, 1992; U.S. Pat No. 5,169,287 (Proctor et al), issued December 8,
1992; U.S. Pat. No. 6,340,285 (Gonyou et al), issued January 22, 2002); and U.S. Pat.
No. 6,354,795 (White et al), issued March 12, 2002, all of which are incorporated by
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al), issued July 7, 1992; U S Pat No. 5,169, 287
(Proctor et al), issued Decenber 8, 1992; U S. Pat.
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As used herein, the term “thermal spray deposition methods” refers to any method for
spraying, applying or otherwise depositing the overlay metallic coating that involves
heating and typically at least partial or complete thermal melting of the overlay
coating material and depositing of the heated/melted material, typically by
enfrainment in a heated gas stream, onto the metal substrate to be coated. Suitable
thermal spray deposition techniques include plasma spray, such as air plasma spray

(APS) and vacuum plasma spray (VPS), high velocity oxy-fuel (HVOF) spray,
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As ysedphsrein, hestermpyicomprisingh mems GPZIOPS&ORlﬁﬁSl@@nSa|°}3mp011311t3,

a .S CQLRoO t efer
matﬁ-féﬁ’sr lay thgsl&tpe’r rﬁlt &cocrrz%gr |5§| ng Q%ggngmy%y %‘guglpﬁms 1nvent10n
Acomdmu tliconerm caop@renis, endoRifkicd! the Indorer SestifdtiveS terms
can. be conjointly enployed in this invention.
conAeEegaﬁSﬁ@ra? 0tfhénd( ‘OSSRl | si ng" enconpasses t he
nore restrictive terns

All amounts, parts, ratios and percentages used herein are by weight unless otherwise

specified.

The various embodiments of the method and turbine component of this invention are
further illustrated by reference to the drawings as described hereafter. Referring to
-the drawings, FIG. 1 shows a gas turbine engine combustor indicated generally as 10

which comprises at least one component having a plurality, and more typically a
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"consisting essentially of' and "consisting of." All

anpunts, parts, ratios and percentages used herein are

by wei ght unl ess otherwi se specified. The various

enbodi nents of the nmethod and turbine conponent of

this invention are further illustrated by reference
mlliti:pIintE, @h?aivﬂm’ghobs faewhidhbthd methabhbf diis ilRehdon ingsefid. As

ho t
SholAi, b ARPESL 0 R PR i ouer

- cordbust@asier Qﬂﬁcawm Bhd BRATS c@mlB{léif)lahhérﬁndl%\:gd Hehé&tally as
26tﬁ‘glcally 7 multiplicity, of airflow holes for whic

e puten edd agner ll;msrmzi?\/mdt 26) arei disposed betwepg an siwtsireoinbpustor
asse

omhust or
casfig 30, dd SO TS §Oiclol ORICEE Bl dna TRAE TRt 22 apd g6 are
genefallZZnaokdr Mdnﬁra@buma@mhﬁé aﬂub 0edt showhraideste gaNANRsHaked
as 26. The outer and inner liners 22 and 26 are

fronicaplp otber Wedafig cqrbysficay chapbetias Bxereb@@zsqeng The oxte liner 22
andgﬁg %%ge? %QHHQ kg rfoﬁ‘ﬁ‘ Q}glté}ﬁials Qgg ?ﬁer {cafeﬁ Yy arffw 42,

are genera y an
whidee ituear | linee axemblyn?.ﬁ amtiotim) inaad cﬁu@ Bad fdﬂﬂ vin Sipaere passage

om eac r defi ne a conmbusti on chanber 38
the@h "&E@WH%Y (ér liner 22 and the outer casing
30 fOrm an outer passage therebetween indicated by

Cowl 458%nH19: 14 1WhdiRitddBahe hpARANPERE WP oYitet Ond Rther Mels ¥ hnd

casing 34 forman inner passage therebetween
26. | Al amaﬂ@cbpbymgﬁﬂowfmeddb\ﬂm GB’delthn}bly_44 ifer thee imttoglictian of

conbRE 403 MR LT, Hbor B BE FE T Wbprsor

(notiﬁ}%ﬁ@ip bivd FsAchhficléd B 4 BiréAAH PehQA11P indiGRINESSOHs 84 bf FIG.
into conbustor 10. The conpressed air is supplied from

. a%r@pmmd a(rnmsssm@wnylpalﬂw thrpugh athe edpesingn 5@ to support

com%luﬁlﬁ ééx%nn%a?téarhe F OB ' ca(i %%FF %s?z%gg?\r’f@ apﬁ 4§ L}’élher? i és used

to abfledst @Ertﬁlﬂytp@oﬁd@ ra:@mﬁng aRfIoW Sok VterNGhdPiahéd Bhéry 22n4md 26.
the outer and inner passages 42 and 46 where it is

Disppsed betivgemand miaseonsaetinglineys 32 and Yeness theairrgspective vpstream
end{)?sr ar? Mlara@cﬂn% g[ﬁ% 58] Erpslm%ﬁyﬁgp g@%fg}%&ﬁ@? ggaclpd swirler

et ween and rconnecti*ng

assehibdies 62 asp@Ohntyd inihstdoai plaerFds E@h&wlﬂﬁmsbaﬁblgm&ecewes
pl at e 58 A plurality of circunferentially spaced
compigspadens rgmdbeppening Fhang Bchiom weprraspenténgibiek tybe £6e The

384 0 RSEROLY 1 f SR TR G A
mixtub és Eiﬁschéfged into the combustion chamber 38. It should be noted that
although FIG. 1 illustrates a single annular combustor, the method of this invention is
equally applicable to any type of combustor, including double and friple annular
combustors, that use liners with multi-hole film cooling. One such representative
~ double annular combustor is shown in FIG. 2 as having two rows of swirler

assemblies 62 and corresponding fuel tubes 66, as well as a centershield 68.

The outer and inner liners 22 and 26 each comprise a single wall, metal shell having a
generally annular and axially extending configuration. As shown in FIGs. 1 and 2,

outer liner 22 has a hot or combustion surface or side 70 facing the hot combustion
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fuel and air are swirled and m xed by swirler
assenblies 62, and the resulting fuel/air mxture is
di scharged into the conbustion chanber 38. It should
be noted that although FIG 1| illustrates a single
annul ar conmbustor, the nethod of this invention is

gases) uatlieycoaﬁmlsimabha&nﬁe@ 38randt y peldadr @i Biipdy Slirfader sidd T in
doubl, nd._tri nnul.ar conbustors,. that use liners
confacf Wity Telaipe crqo Gl dB optes Passage 44 cpimilaglyethe inngr ilipgr 26

hasHPHS & &Hsabn %Qx'ﬁﬂésérosﬁdé ?? Isfgrgﬂ% tlienh('): | Gmikis@Sn %géék N8 the

two rows of swrler assenb correspo
confhyistion chrabeB 88 and aweld oras mppb'rméaed’wredldb &Bin @Inelct)withlthe

i nn Liners 22 and 26 ea rls
reliifty' BREF s Bl st A0 A8 SHaba MRy e By FIg), 3. cach of
hnea@(mbﬁd/z@ﬂser}ﬁh RGpeQVei foHFAY HaRds NdicalReWanéal{ h§84 ahd 86,
2, outer liner 22 has a hot or conbustion surface

as Vﬁﬂl asi afid egiisepllinsrigdicated Beneralbnifand ¥h @ sgaring liners 2kand 26

hanber 38 and a cold or air supply surface
w1ﬂ‘ﬁ8'l@1‘ﬁ§ﬁ§t&2 ¢ contact with the relatively cooler air

in outer passage 42. Simlarly, the inner liner 26

As $tmsvndn 6. frbottooltusiridinneg Uinkack aid 20 liee femicahagin HRrge
conbusti on_chanmber 38 and

us es in the
ot SERAW 0100 RSN ty FUSE HPch Bewasior ANBERR HeppOscs,
o P o4 4 SO i RS AE S

genernldly 26 94 las thehfasward sypd of itheelifiery yeviech iaﬁani@dl archiys @bmrising a
as wel |.eaf seal |ips

phurdlify 0&“3?%% 8 @Hg'#egﬂfam@ﬂaﬂ §ooiins }F‘Hg i @&Wrﬂ&nw ¥ 28 98,0and
at 1@8Corrow\bt Rk der Qi‘HHH&?‘ hQles M¥ichs §%ﬁ¥!‘ly‘ 43 l'ﬂzcﬁla%extgg fom

outer and inner liners 22 and ave f or ned ereln a
the teld gile §2ufobdd inftharcase lodwuteo Ilmsr 2Retoethe ihngsﬁic) 781(& 7@ in the

casi Gl G 22 offtaon hiet P GroBiee i il gobiien sagoer 35,
are Me&ﬁﬂylfﬁﬂérﬁﬁk@% n@RP& B Nu C@gt @616994 taﬁiﬁ eEﬁHcYﬂl’y%eﬁﬁﬁr&fon

the Iiner, several arrange rrays conprising a
holeg |98y and ha}Neoff crogwsectipnal rregd Gt isrsuhstpitiallyi greateothian dlge cross-

scat3thi’tod BF et ¥ SR 10 Blemiioh Wolssoos e Bhically siklly

slantell @one Kieedulld fsleerm she &@'r@sfgyébtﬂﬁ: 1872 s{der707 48 iR tGovrREam
of outer Iliner 22 to the t side 78 (or 70 in the

diregfipge Tdus it &om thaentepand inber passages H3|and 46q@ssing Huouglethe

o BB ALK P BiRPaRh .0 frmo

coolingdilinin the honsiddPd, g8 o¥8achAntr N2¥ed 36Cr 0Ss- sect | onal
area that is substanti ally greater than the cross-

Referring to FIG. 4, and viewed from the hot or combustion side 78, a representative
arrangement of nugget holes 94, transpiration holes 98 and dilution holes 102 is
shown for inner liner 26. As shown in FIG. 4, and proceeding from the upstream end
to the downstream end of liner 26, a circumferentially extending row indicated as 106
of nugget holes 94 is formed at the upstrcam end of the liner, with many
circumferentially extending rows of laterally spaced transpiration holes 98 indicated
generally as 110 being formed and arrayed after nugget hole row 106. The nugget
holes 94 in row 106 and the transpiration holes 98 in rows 110 typically have a
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sectional area of holes 94 and 98. The transpiration
holes 98 are typically axially slanted fromthe cold
- side 74, 82 to the respective hot side 70, 78 in the
downstream direction. Thus, air fromthe outer and
- inner passages 42 and 46 passing through the nugget
dlamatér tof arpiabant 0.01 h:0|atbaut9€l Oaﬁdcl&g (6dndbbRE1d to about 1270
stream so_as. to forma_ cool 2(gofllmon t he

iR TOre PBICGHS dem Do 02 10 St AB03 faches (o] AP o
aboft 788 %Mo%!)e%n&f 0 abﬂﬁg tﬁ&febé%{v PP glgtflﬁ'adg) 4Zt§mt 30 hole

representattve rangenent. of nugget es
diame@rsspi r at i on hoI es 98 and dilution holes 102 is

shown for inner liner 26. As shown in FIG 4, and

th d the d t
As RGP h FIGa A PR RIS Puri G Aw iRREred Gy 114 of
prith&t§ diRtied hdfes AL 1SQBczﬁ‘étgﬁﬁstarJ‘s0ﬂ1%5up%ﬂ'eérﬁ ch@rdTatheA 6! BN a
upstream end of the liner, wth many

mrcemf%rmaébfequr@m@rowmémtedges rldRf @f:cqndwerr dilutipn edasdedcated

I ner aI I
e R L R g e
dilufibe ImJ@g ens ﬂypiceﬂy Have ﬂmm&éiﬁoﬁlﬁbnﬁ hebolit @IS po r@toupm) 75

holes 98 in ro 110 typically have a__ 9 dianeter of
(o, pRavt 20, fewi%t la?daﬁxp), withshe pamasy ‘élhrt@mlwb'édtl42mcally

belﬂ&ols?épﬂ{ d%ﬁ%@:r . Slgt'jll nc%mdﬂ?rcﬁluhXH G s ! 1%8 ﬁc{)yeﬁ‘(gigghlpon the

out rom abou
diarzé@r andcspaciap, tharedara typeatlyroorh Iabowtbmt wesbioun60 prinnpradibution

3.tg abqut 10 hqle dia ers. so shown i
holgy 114 a5 ol b oy papt 350 ESraneRgY 47 o Biead b formed in the
linePf primary dilution holes 102 is |ocated towards the
upstreamend of liner 26, with a circunferentially

ext endi ?G? row i ndicated as 118 of secondary dilution
Refé¢roing $o FYaat, edicrosfosaction eﬁnmeosuctlrtmwi'raﬁanwodlingjhblcrformed in

hl Pri Y diLl uti hol 114
ousi P2 bt oAO Eaet b APRat Sriae 4 GrARER anelst dppgpardly
tow@9tHe ddwhstr€an? BRY Frofh dodd sidB7AeS Lot Gde APePlinet22. t(?he cross-
about 19 nm ), with the primary dilution holes

sectiopdpregich ¢ trabarlfa@lon aﬂglmg hole firmeé ireinnetlirer 26 evwéd: bfn sianilar,

e, QA 5 e pERE DR IRC b i S i

82 t® hondEdy 78liof uhemm o #ipwhlid AGYH 5f R@BRDTO yprdlly Qad Betited
120 secondary dilution holes 118 forned in the |Iiner.

thergqar & pidifive thearmel barien ceatings(TREO indivatstl gmeraliyciy 126. To
adjugtr {Ae %ﬂ'hr @t fh%hgﬁ%lé ng,ha%l gverlgjr( nn?e‘%aﬂlc coating indicated as 130 is

deposited (e.g., sprayed) by an apparatus (not shown) using thermal spray deposition

techniques on the cold or air supply side 70. The particular spray angle indicated as
134 for depositing coating 130 can depend on a variety of factors, including the
slanted angle of hole 122, etc. For example, and as shown in FIG. 5, the spray angle
134 for depositing coating 130 can be the same or similar to that of the slanted angle

of hole 122, or can be different from that of the slanted angle of hole 122,

Coating 130 can be deposited to any desired thickness, but is typically deposited to a
thickness in the range of from about 1 to about 10 mils (from about 25 to about 254
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outer liner 22 that is indicated as 122, and extends

at a slanted angle dowwardly towards the downstream

end fromcold side 74 to hot side 70 of liner 22. (The

cross- section for such a transpiration cooling hole

formed in inner liner 26 would be simlar, 1i.e.
mieshNhorgtypicatly Thomn tabeutaN @ shoupWanil m@mmadﬁst feabout 178

downstream end fromcold side 82 to hot side 78 of
migrpRYy 1.9.615) reladivelydhn. | Repsndingsupaacthe spiy angle Y34 etawhigh the

o Sy SO SO PR g 1

coldl nile i rend dveredt andypartiallyefilltile 420, ay eidieyediny £39. i Recause the

oS B BB ] RGP P prng ¥
efféi‘ﬁp@l?' thiRRs REGRMAY QS helR Ihe aﬁ(@lﬂg.] gfart?egf v GH4RBLY o rgs?ncts
he particul ar spray angfe in ate 134

the Gﬁ’s@ﬂ etar Wrc‘(id@mﬁ gf hale 1224rthueredneing theﬂvolmne of giréw that can

entg oA s 192 AL P 2 e R e 6 8oy b L) oo

glvaﬂ@e@surél%pf As ﬂﬁﬁﬁﬁlthé BIRH16W FHonh Pask B £2(br48 ddtRemATBiner
imlar to that of the slanted angl e of hole 122,

26)@@&1@}?3 Hé2 ds redueasat Thercopiing: h30 en herapphipdin wha:ngmmeoso as

o P8, A2 EnnSgEh KIReE B RGPS AmBRriRae
as ﬂorretthet thergelon thiroogh abpedifidd, tdz:ﬁab@ bk ollebrmdesSe[efcfe@rpattem

25 t about 254 t| 10 m.crons), nore typicall
(e. gf’ w{% 3), q1ga(gh &if:) of helasd 22+ @t@mprawm:orghm@f@rh@@@@

this IAShnell hE %ﬂfﬂ)ow bf ﬁrwr %% ﬁ&rZ%@) V\ﬁ\ﬁg!ké/ {;%xteﬂ-cﬂled %ﬁﬂeﬂﬂﬁﬁ&i within

upon t’he spray angle over

desinet Hirlits corcpetificgtions dt@pm.hhg eghon &he autnben o(o‘fholmaIZZnﬂlat are
ide 74 end  thereof

partly fﬁ@fier' %; Rt | Fplec oting T8 fearee spgh holgs 122 that
are Eﬁ@@%ﬁ thd E’ortidnplﬁn@f éo%ﬁn%flS@ Ur/ot 4Re Héqg%'&; mégmoles 122

led Wt ortion 138 of coatin

areﬁrﬂdbtﬁk&@wthdcﬁpmboﬁhﬁmﬁmMgeBmf hoI e 122, and thus
partl ally obstructs or restrl cts the effective area

J f h 2 th th | .
In et Pl Brondils Sudth i ind 29 ) 2 o bR e airhgw
passhf afch® BPAHIRUG &ﬁt@ﬂé@ﬁ?ﬁly W@thl feBSid %6ﬁotﬁqpp@r afldl Y&Wer

pressure drop. As a resul the airflow frompassage
airflqy ljraits %SIEG}ﬁ!»‘@@mS tbl tlhﬁ wembustion ¢hambeh 3B emsuffizient cooling

t. n can be d i .
b AR ol rSRR'ih BRipER pSBRRGy ARRBEY 10 it fererpsive
coolitlg SiAfidW & dwéi%buMYre@lﬁlt il iR Tm&al NGRS olazé’ndg'lﬁ@ peﬁ'émi&ce
restrict the airflow through a specified, defined or

opetgbilibr siidsigniiionecilhis goaditionis usually the result of at least some of the
airflow holes 122 being larger than desired. This can occur as a result of two factors:

(1) holes 122 being larger than the specified or desired size or diameter after original
manufacture of the turbine component (i.e., an OEM component) such that desired
airflow specifications or limits are exceeded; or (2) holes 122 becoming enlarged after
original manufacture and during operation of the turbine component such that desired
-airflow specifications or limits are exceeded. The various embodiments of the

method of this invention are intended to be applicable to turbine components (e.g.,
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(e.g., row(s), array(s), area(s), etc.) of holes 122,
etc., or any conbination thereof. In this manner, the
airflow of liner 22 (or 26) can be controlled and
adjusted within desired limts or specifications
dependi ng upon the nunber of holes 122 that are

confititistor dink¢ A2 dddezl)whathhalvb @ar%@ff thi® desid WflesCat dudtio ledler of
the pattern of such holes 122 that are filled with

factorfel 9okt i on 138 of coating 130, and/or the degree to
whi ch holes 122 are partially filled with the portion

' 0.l ine: :
The Ainfler SPHAIRG 135 an o trBLd'Si E0RANCE) Forok WAy of
reagpas,sthge imreamgahe atrflpicthidugh cotdrramid| iadert liggnd 29 andlt26. For
regard to both. upper..and | o irflowlimts or
exag'agee Fl?lﬂgame%%f hq‘f% 12%¢ap grmlidiam Fhectasape prosgsscs hat are used
to pbﬁ‘éﬁﬁ fdpaireBh o6 RP hhd inelitdrd OMVa 26818 JvetiOld!the fr@artin Which

reduced conponent durability. In addition, excessive
holesd@Riargyfoained.| Thisas exengdified by FlGegudnd 7.nFlidstorshnwaadiole 122

effect on.engi ne.perfornance, .operabil..t n .
forefed £ b sRebiel BBl oBFS g o 68 PE et Bk Mprag maghine
(EUMﬁ_&ﬁlli‘hg.ﬂEAQfa tdalt offi Iader O FIOME Arillidg, Reiebait lIafed&if thiveral

desired. This can occur as a result of tw factors:

indieatyd geneeallyrad 4pés fogmpdipy &wfwffaeﬁ Qfﬂé{ksb?e i Pyrieg the process of
cleafifid 4 f5HiSH B LrpSRIELE eRlodl, HG LR Ymer FEIAH Wicaty

subjettad tdl@yior @bt ghit blabty wikah bbsive andliofuch iafhhnifd particles.
exceeded; or. (2) holes 122 becom ng enl arged after

In web gri blasiingmiifataative @edinds aupPRipddper BawSriypicalihwater, and
thenl %E%J.e? Gt fi {5ht t(? P& c 486! E&%ga 1&@*11]%,]‘4118‘% shown in FIG.
specifications of Timts are exceeded. The vari ous
7, recattoldyereMsisofypichlly parialgcbr afontphétslyi reurentd, ahusirereasing or
i ntended_t o be applicable to furbine conpaonents (e.qg.
enlaggng ShoeSeive disibrier 2§E‘é]ﬁd1_2§ O 4Rt BRI, dputi hfided
mogﬁgs%ﬁ%g%ng%'?@bg@ E‘g?g? 1$13122 C%E%belg%ﬁ%&gn alrwzjé%4 o (?.I,G' 7
By tising an edpodiorentof el methodfof thie dismntion tphevioushic desegbedywith
the ajrflow thro ter and i r_Liners 22 and 26,.
respedio HiG s eny S gbthest o Se RS 135 Cahhe FRLGR 1o PR
and E&ifroY NOWhEBfRpReS that are used to perform
repairs on outer and inner liners 22 and 26, as well
as the manner in which holes 122 are forned. This is

An embodimenti efitheymethed . ofsthisniventionl for ®ljestiogend ¢eskrelimgothe
s e PEE AT, R ERR  BR g0 Bhpen
linerﬁg? glrlla §|@’f inkla86Y the ktepPb: dta) 1ditidG: deferhBfiAg thd AN&int Of airflow
through holes 122 prior to applying coating 130; (b) applying coating 130 to the cold
side 74, 82 of liner 22 and/or 26, as previously described; (c) determining the amount
of airflow through holes 122 after coating 130 has been applied; and (d) repeating
steps (b) and (c) as needed until the desired degree of airflow is achieved. An
embodiment of such a method can be carried out by appropriate modification of the
technique disclosed in commonly assigned U.S. Pat. No. 6,408,610 (Caldwell et al),
issued June 28, 2002, which is incorporated by reference. The Caldwell et al method,

as modified for use in the embodiment of the method of this invention, includes the
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i ndi cated generally as 146 is forned on the surface of

hol e 122. During the process of cleaning a portion of

a conmponent, for exanple, TBC 126, liners 22, 26 are

typically subjected to dry or wet grit blasting with

an abrasive nedia such as alumna particles. |In wet
stegsr pf: le)adevdtgnng hepradutamivg prsdude idsops iypanhisies 122 rior to

ety AR bt vl ol
prellftefrhiFed prossurEC@S Hef)(%Ytﬁ{g 4 88ediSd B b c@ﬁ%'l@bl%ﬁ&f on

©3
COﬁp etePy renmoved, thus I NCreasi ng or enlarging t

theemfasutddy eirfivw rtbxoelgh dfol¢sol 22 5@ 2thétr emflowathrdugtli ledese d2Dyafter
t hat

doubl h d 150 FIl.G
derRiine dpe onyedaflir SRR At R erlst raa? L uRIoNG Thy minigym
airfisii 0@ 1l F&@aeaemfge Wt debied BSOS of tytph:‘alé! Isené@te& 118 hrovide

y described with respect to di anet er

revi ous
Sufgeﬁntofﬂrf{%%om bolged2h 60 erninfam lieas B3 médélﬁcb@iowm selected

AR PRERL, R SRR PR BB femporr

calc&ﬂhte&?tol prgvide dn epvitdiddnt Rowhitd linety 11 Wl 2dhiRugHuik@hdss will
122, and thus aq_hustln and controlling the airflow
be gt ol mamw&l ow i dhomnge it yipirally isplected &p snsgre syffiyient

\Y t

s A SRS, DS R P ARt

conqmaentm belﬂ)ﬁﬁnmmhetempbdlturss stewlfiéh ez refpeciinelifed@quirements
and/ or 56"1-{16‘3 evi ousl descri bea (cC) (fl %erm ni ng

are fiig Zﬂﬁ rifrHog% 253 4 Alse sghsend fetEimentl gHpeoncenmpangnt

life 239 r&@k d? %ﬁ&a ?}‘,‘a@fént hefdtdret 918&3@:!11 416 1?9 E&P% cc@:raﬁjng
() ow 1

as neede esired degree o
toﬂasmnbmbmentﬂwfﬂmmumnnmnt of such a nmethod can be
carried out by appropriate nodification of the

o000 UG RSP SRR o f BR  GRSh Hi bl Pos b imdRion
 (seWIG: B dfCAIMGEI B0 PakH: f)bthertﬁlfbﬁ{ ERRFHoNEME sifed! ézi,va%h{buﬁtfor &her

met hod, as nodified use in the enbodi ment of the
22, e isdwckad byna prassure lobosiand, hefonelend efier chating E30 lsodeposﬁed

on C%)i?% %@g ??2 Q%' rl%}e? ésgdet égnn%%eg:%‘?%;o tgﬁgiriég(%ince mn pressure
betwieh Ghié apsth@nt Bl abwhdtRdmt &dUsthb qu@s%urlaZfi’ow Q! bNfessure

fromthe predeterm ned pressure; t?ég,t depositing a
dropsdgvelops gcrops halpe 22 @ﬁﬂle@ambn@toutmer 36. Bgcaush éhe upstream

and FRARHEGRH Bl ot JpB o finf 3ty i TogaBhity Slimee
For witirbing o@n?joﬁaﬁlﬁ@bﬁdmrtnagsf @lhis airflblvonSomphed b A fpl‘bﬁ%leeted

alrflowo the presel ected range of desired airflows
range oftdegiredy pirflows| & thepixflovpisovithia the preselected range of desired

aitflows and the combustor liner 22, 26 otherwise meets desired component

specifications or limits, it is then ready (i.e., acceptable) for use.

If, however, the airflow is above the preselected range of desired airflows, additional
layers of coating 130 are then deposited on the combustor liner 22, 26. The coated
combustor liner 22, 26 is again measured for airflow through holes 122 as before and
the measured airflow is again compared to the preselected range. In one embodiment

of this alternative method, these steps can be repeated until the measured airflow is
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sufficient airflow through holes 122 to nmaintain
liners 22 and 26 bel ow a sel ected nmaxi numtenperature
during engine operation. This maxi numtenperature is
cal culated to provide an environnment in which liners
.22 and 26 life requirenents wll be nmet. The maxi num
within fHeowestlectdderangn o desirellygiifials, Y TSELADYL, @bl tiep eifsdipsiting
sufficient airflow through other conponents wthin
cogting 144 geqd hejieheated i mera thamangeun ths elanadivganethod.
conmponent s bel ow maxi mum tenperatures at which their
Thé @SRRI Vdrflok Bf HRI ProsEIEBl Sandt Bf UBY ed'-z?ﬁ?dwsaisr sdieded to
changes coul d al so tause a det |nentaT effect on
proyisiepuffeiknt airflbw though heles|122 66 menntais shey airgina domponent (e.g.,
t.enper r.es an n al.so be corrected according .to ...
corp I B oo n R e FHrRgE PG peration. This
makidh @ @drhpiturd! is FRIcREbd BSproPidk fah @&virétim &t 8n iwhiél 8omponent
..method of this invention (see FIG 3 of Caldwell e
lifegpquieements)willtheanety Tlbp mexiowpairdlow ofshe tange isselepigd to ensure

pner. . 26 -] d a _pressure.fl ow st.and, .
thaf b siffcieyistE DGR B PrBo RN s 48 R RE Pagine and
thatsihdeotlidr, cdidponthts edre Mifsiainet 2l dvw InaxadmbRaftatured at Rehich
difference in pressure between the upstream and
theip sRRnestive Aike rwquEements € Metessure fl ow stand, a pressure
~ drop devel ops across holes 122 of the conbustor |iner
. of = v a
Nl AR e e e
to thedecslibtdeth theFot that tvaribus excdifiqatiossnthepato wan thieomade without
t her epf his.airflowis _conpared.to a_presel ected
deppufifg ofosh e sPirhrndi RPPo R i oy Fion; 73 ABHRGIofhengponded
claitlde presel ected range of desired airflows and the
conbustor liner 22, 26 otherw se neets desired
conponent specifications or limts, it is then ready
(i.e., acceptable) for use. If, however, the airflow
i s above the presel ected range of desired airfl ows,
additional |ayers of coating 130 are then deposited
on the conbustor liner 22, 26. The coated conbustor
liner 22, 26 is again neasured for airflow through
hol es 122 as before and the neasured airflow is again
conpared to the preselected range. In one enbodi nent
of this alternative nethod, these steps can be
repeated until the nmeasured airflowis 13 within the
presel ected range of desired airflows. Typically, the
step of depositing coating 130 need be repeated no _
nore than once in this alternative nethod. The m ni num
airflow of the preselected range of desired airfl ows
Is selected to
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provide sufficient airflow through holes 122 to

mai ntain the turbine conponent (e.g., conbustor 10)

bel ow a sel ect ed maxi mum t enperature during engi ne

operation. This maximumtenperature is calculated to

provide an environnment in which conponent life
WHAQUISIERMWEBDVE] | be met. The maxi num airfl ow of the

range is selected to ensure that there is sufficient

airflowth Octj h qt her copgponents of the gas turbine .
L. engi ne/ dRfdhod Foxpdpsting aistlew dp gurhing componcpighaying #alprality

i i ' e i .
of FENGW 1T, M heBH SoRipkiche @ /8 & dorbPfibk i ORAGY fanic
coatingtomithe surfagn of the tivbire doegoneetsn minbetier suchwhdt lat leest some of

oA i TGS A o B g s
chaE&IS RtoSEjuk{ the Ao R ERRAES Inclibind fBhLAN as def i ned

in the appended cl ai ns. WHAT IS CCAIMED 1S 1. A
met hod for adjusting airflow in a turbine conponent
2. havi ng'hg 1pethedipf elaim df wherein e ovetlass metaliéc peatingds deposited
IS .step of depositing an overlay netallic
by@%ﬂﬂ@g@ﬁ@%b&ﬂ%m@%rface of the turbine conmponent in a
manner such that at |east sone of the airflow holes
3. are pditcimdéthyd bf hhyedf slaaths 1 hat2 whereitptherarbide tdifponent is a
artially filled holes is changed so as to adjust the
‘FFF%Rﬁghrough t he turbine conponent. 2. The net hod
of claim1l wherein the overlay netallic coating is

4. deposiTheghettdd JHHaY BRI3RE #¥o @Wﬁh itwcob&bus@? FinBEALLOH air

of any of clains to 2 wherein the turbine conmponent
supply sade, eombustom sideand whereifhthe mixt dooting holes gxwehd dloai the air

1L to.3 rein.the canbustor .liner, has an air ...supply .
supglyt, S0 18065 Solph: ot SR B Whets e thE Beey Pacielli oRge is
depbﬂieﬁ%nﬁ:_?(ﬂ‘l@ﬁﬂ_sgﬂﬂ?‘sfdeﬁ air supply side to the

conbustion side, and wherein the overlay netallic

coating is deposited onto the air supply side. 5. The
3. et hodhemetipd offany|oficlaims ltte 4 whirsineihe aitflowalalés ewnprise a

) ) i _ ; - .
plordfty 26 9FBF L afpfaridH ohhe R iRAS on b ORIRE Fadlp BF from
2542542 TMmicddks. M crons.

6. The method of any of claims 1 to 5 wherein the overlay metallic coating is

deposited to a thickness of from 25 to 254 microns.

7. The method of any of claims 1 to 6 wherein the overlay metallic coating is

deposited by plasma spray.

8. The method of any of claims 1 to 7 wherein the overlay metallic coating
comprises a MCrAlY coating wherein M is a metal selected from the group consisting

of iron, nickel, platinum, cobalt, and alloys thereof.

9. The method of any of claims 1 to 8 wherein the overlay metallic coating is
deposited on an OEM turbine component having at least some larger than desired

airflow holes.
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6. The nethod of any of clainms 1 to 5 wherein the
overlay netallic coating is deposited to a thickness
of from25 to 254 microns. 7. The nethod of any of
claims 1 to 6 wherein the overlay netallic coating is
deposited by plasma spray. 8. The nethod of any of

- 10cl ai meTHe hethdd whatyedfreldife 10 @ widteii®bh@bidriay GRallid Goating is

co ises a MCrAlY coating wherein Mis a netal
de@éH%LPéoﬁ fuhie srmpAnshb having i attleany sosre pirfliow halescéiat have
' fe lﬂﬁg ag met hod of
bedgh%téggm %%daﬁ%s?%li&ltngﬁggnvﬁ%rtg%ﬁ)fﬁ e ovIé? ?oglyo%ﬁtal lic
coating is deposited on an CEM turbi ne conponent
1.havi ng Attutbézesengimreothporget ptepared desordiang thaimdth@ivof any of
clahmftz)'lr?ls 10. The nmethod of any of clains 1 to 9
Wier 8"t he overl ay netallic coating is deposited on
a turbine conponent having at |east sone airflow hol es
that have becone enlarged after original manufacture
of the turbine conponent. 11. A turbine engine
conponent prepared accordi ng the nethod of any of
clainms 1 to 10. 16
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