ADJUSTI NG Al RFLOW I N TURBI NE COVPONENT BY DEPCSI TI NG
OVERLAY METALLI C COATI NG BACKGROUND OF THE | NVENTI ON
This invention relates to adjusting the airflowin
tur bi ne conponents, e.g., gas turbine conponents,

havi ng airfl ow hol es by depositing an overlay netallic
coating. This invention further relates to the
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'i"hci:so Trr?r?ée%/nen% 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™) to 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. The
conmbustion side of these conbustion |iners can be
coated with a thermal barrier coating to help protect

the liner fromthermal fatigue caused by the hot
assigngil &ig- 3rof hAdP & oNefo40&62% (g{ams;et@@ntsg\sqdokmp 2hed0 rand Fig.

LA S FTBI L THbl Brbsg o£20

di scl oses a physical vapor dep03|t|on process to
The kembedtion sidesefl these dohﬂ)usmrbhﬁetm carl beevated\intithra ﬁtepﬂealibadier

of rvice, these c tor ljners are t . .
coftsgdd BelPreiret e 165G RAE el fupiscseitun by e i b radiation
and® bERALAGh RN HeWonfRRRY MnePbr KRGS a'ﬁe@%hﬁn&ﬁy gtss1gned U.S. Pat.

oxi dative deposits and residual combustion products),

Noc b 42045 (Barohep ehd), issued r$apﬂe§ubr3m 16,603 swhishstisclasesa physical

the |i h bee { t f .
vaiol Sgeo s 8O 1 B Rk Prmfesoftas. PR dlmrieg of
servid€, ¥ha@k| esmbiNiGidinerAntle "fypRARPI Femhdv@l” filved ethe EAgine for

repalr a part or component, or_a port|0n of a part or

replagpIp M etPPAIr el eaing andioragmony of spntaminanty fedbconidtrvesleposits
andbt%SIHMaﬁlc%ﬂ'JbluéltttJn n%’ﬂgﬁﬁgt o%% g.n& i3 tﬂ%gtPaleﬁldeP% &Pesses that

rrirer coa nants are

 therlary Revef be subfectednious Aoredst BeS dfythehartloatunatddush the
mechani cal processes, for example, a _conventional acid

varioup hplep,ipeludiag themaller “myssehand SBuspigton’] bles, and in

particular repair of the cracks that typically form

Tot alr Wperd SIS, ;Q)Ex&ht”gr 2BE o?'ﬁ p%ﬂq)r%%ﬁnpoﬁﬂﬂ &RHt&e leaning

ast sorre o e very sm nugget
of t‘lter smipé thatreahis typioaﬂytmqthmorri)uuhgt ¢leaytineg] , the ahéruchd dbarrier
ot herw se .bl ocked

oot oA Bt SALD Frads Bom ghe (caBRaHor Hisers by

chefifiéA Snd/SP@eLIRARGT bieQbs, heSandlL, |&Y¥v&ﬁioﬁ§1’ ach® st |ﬂrocess
as the chemcal Stripping process that renoves t

Repatraefi hgscombarstoo dingrs, padtis paswnlagirepair efrthﬁecrsdmethabtyplcally
subsﬁr ate of the combusto

fordiign fe TR iyt et dlcarics fopeca rauss st otng o S fegy smal

“nuBSdt and TRESBpRMAT IR R th f BeRbinBObIRerueRD, Sednidd, CRlikded, or
and undesirably increase the airflow of these |'inérs.

otherwirscllocketlt which canrthen ceﬂ@tre@hgmlc@b ahd/or meghgmepl amlcesses to
d, to _the ext

eplr the.airflow.can
reopeiafierliplts o R sieaperin Bf Tiesg HRNG Rijep "t AEEA B! chemical
smﬁﬁ@@bﬁﬁsssl tﬁatcl@ﬁtdveé tlie%aﬁh%sf atrﬁ\/\‘:dﬁ@dﬂmﬁhﬁ?@ QGG fiiove Gome
he ori gi nal manufacture of the combustor |iners. To

of m@talnsqbylpsat@ aif|the pmbgsaﬁrdbn@fwlme dleesg éxo;esmﬂq'catqdu geyuiting in

cnl@pile, of " BRRr b 8L o ThesteiReefURARP T GoiG | fpChisftfioanty 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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2 using special machining processes such as | aser beam

or electrical discharge nachining (EDM processes.

Wi le a certain anount of control can be exercised

over the pattern and size of the drilled holes, it is
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airflow through turbine conmponents after final
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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. It 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

3




coatings. It would additionally be desirable to be

able to adjust the airflow in turbine conponents,

such as conbustor liners, having airflow hol es that,

when originally 3 manufactured (i.e., an OEM

conmponent), require airflow adjustnent to be within
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adjust the airflow through the airflow holes;



adjust the airflow through the airflow holes; 4 (c)

determ ning the anount of airflow through the airflow

hol es after the coating has been applied; and (d)

repeating steps (b) and (c) as needed until the

desired degree of airflow through the airflow holes

is achieved. According to a fourth aspect of the
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met hod may conprise the step of depositing an overl ay
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Another embodiment of this invention relates to a turbine component having a plurality
" of airflow holes, at least some of the airflow holes being partially filled with the overlay

metallic coating to change the volume thereof so as to adjust the airflow through the

turbine component.
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tur bi ne conponent. 4a The nethod and turbi ne conponent

of enbodi nents of this invention provide a nunber of
benefits and advantages. These include but are not
limted to: (1) providing the ability to repair or
correct the airflow in turbine conponents, such as
conbustor liners, having a plurality of airflow holes

so as to come within desired airfl ow specification or
limts; (2) providing the ability to locally correct
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enl arged sectional view of a doubl e annul ar conbustor

havi ng conbustor liners for which the nethod of this
invention is useful. FIG 3 is an enlarged sectiona
view of the inner conmbustor liner shown in FIG 2. FIG
4-is an enlarged fragnentary view of the outer surface
of the conbustor liner of FIG 3 showing a
representative arrangenent of airflow holes. FIG 5 is
an enl arged sectional view of the outer conbustor
l'iner show ng a coating applied by the nethod of this
invention. FIG 6 is a viewsimlar to that of FIG 5
showi ng the recast layer fornmed by either |[|aser or
- EDM drilling of a slanted transpiration cooling hole.
FIG7 is aviewsimlar to that of FIG 6 show ng the
recast |ayer renoved fromthe
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transpiration cooling hole. DETAI LED DESCRI PTI ON CF
THE | NVENTI ON As used herein, the term"turbine
conmponent having a plurality of airflow holes" refers
to any turbi ne engi ne conponent (e.g., gas turbine
engine conponent) having at [|east two and typically a

ty of airflow holes thr. which air

selfiibl Pihe YehimsPitie| bR i b atdott Wb fishy desired
opa@ﬁﬁmgpgaﬁdaqgﬁga@qnﬁi@glve exanpl es of such tur b| ne
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2002; U.S. Pat No. 6,655,149 (Farner et al), issued

Decenber_ 2, 2003; and U S. Pat. No. 6,620,457 (Farner
FIG3 igjan enlagied sgctmmgt wewa thesinnongsmbustor liger shiewatin FI@. 2.

i ncorporated by reference, heat shields, vanes,
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FIG. grsdhiowengorapoesenthive adangementyd fuirdloist holesor  nor e

typically a nultiplicity, of such airflow holes, and

articula onbust | iners . havi a, . )

FIGH 5 Geants) Siagbudl B ot oufer Gy fiay Sheying a coating
applied B e Rethed of 854 indentin! f | ow holes to provide what

is comonly referred to as "multi-hole filmcooling."

See, for example, U S. Pat No. 6,408,629, supra; US.
FIGo & is NoView, sg@gallmgthats%l?ﬁ} Sshvwing. ‘theeecast lay;er formed by either

Lch a rpor at ed by
lase?e? é?)e\é?ém%&{&:%adﬁ% ?%rfsﬂ%}f ilpﬁ#wg?r rflow hol e(s)"
refers to holes through which air passes or otherw se
FIGCY ns:anlvaaveslzmtar adljthiss lof FIG26 gRowingathb escektSlay&rGeinoObd b the
airflowi e turbine conponent, and V\,hl ch typically

transpigatjoesog m$ eléce, directly or indirectly, cooling of
t he turblne conponents, i.e., are cooling holes, such
DEPAIINGY $sRIPa3OR oF THISYVENTIAN Nol es. As used
herein, e term"overlay netal |c coating" refers to
any met aI lic coating that can be sprayed, applied or
As psddehereipe thie pasi ttechily colnpomait lmpingya phpalityt ofosirflow holes”

tec
refers to any%r%me 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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and are often used to deposit additive netallic
coatings on a netal substrate before thermal barrier
coating materials are deposited. These overl ay
metallic coatings include MCrAl'Y coatings wherein M
is a metal such as iron, nickel, platinum cobalt or

| t f t t.h ] tall
ref iR PGS, B ol e iod SRATRIS. SORF fiRloheH o pamonty
asdincdSES. IPAf RoD 6,408828 §HgHis! éleélmésuécﬂ) aYe 96 Dmlzt '[PQ Pat No.

net hods" refers to any method for sp rail , 8@1 yi ng
6,659, lwﬂﬁm@reetd@lho@wedr@eqen@eo%ﬂpay amst &1.5. Batc |G;ﬁg”,0 457

east
e ] Y 0SS b, 200 S A e
heareshésldslvaagy] ifpR@embntNdngf nbhdes) el eThixehtedionEl q;rartaiularly
typically b%%éentrm nment in a heated gas stream ont o

dirg¢ted ategompbusion dinergaad pihep &irbing cempongnts hwyieg a phupliy or more
CoSE% AR 370 IS S TP Bl s

ha\(iic@ﬁ)pluiaihgh orehmel tyypicalky a frmdtiplidOie) tﬂapslayatlonﬁzoolmg airflow

natjon wire s .
holfg fropitdean gqtﬁ@%‘hf@%ﬁﬁﬁa%% mﬂlﬂa’%ﬁm%@moa}% See, for
exaﬁl'tﬁléql?lsePEthﬁB NhoSHIR%HEPOS. PuPRo! 6855140 SubRE aMF©.S. Pat.
herein I s plasma spray. Suitable plasma spr y
Not @62h# 5 suprar &l owhick aaincerpotatesidey kirbiced i n the art.
See, for example, Kirk-O hner Encycl opedi a of Chem cal

3rd. e, 255 nd,., . ‘
s DEGRRHBbe 1 ity Bfscor ot F RS BRignBh i g passes or
othBrvdscibéBated Kﬁﬁ\&} 6tkéha@ke of bthehwisd @entdoll the %ﬁﬂoﬁv91914the turbine
U S. Pat. No. 047, 61 épSavkar et al) issued
- companentysad viuch bmllyamw sr iphice, diectly ordndip@ely( Feding of
e [ t
the Fb o com SRR, {EY d o holepeeh s wlEEEARIE' Geiipigtion
: holaspects of plasma spraying suitable for use herein.
In general, typical plasma spray techniques involve
the formation of a high-tenperatuyre plasm,

As B?e@d%%%§= ederar | erlﬁy Misiallic goating @qu%f);o @BY g}q\/\qgc coating that
cang);éﬁhea% '%'i)ﬁ&d 8 otPSsza depasited Sx[mal S %Srt‘?%gbigtg%e{ebl’ﬁuques

une 1 s direct t owa
andnart aiften wised wcatiepdsﬁ dnﬂltmahetﬂlhc\,fmatinﬁ onlet iaefab smfstra&lhﬂfore

e S Pl Rt i, SePOAIER 1 THGSS, &Y RS o B s

inclR@RFCRAIY &faﬁﬁ@%ﬁh&@ﬁ%ﬁ %rrﬁ UG 38 11%!neﬁi'&kélgpf?1fmﬁlﬂecobalt

surface of ase neta strate pri or
or allepothietdofngte.pTapivallys pﬂnea(yvqnhy amasslc s:oslmglusedsn this syvention is

Ng:lflii nces gun-to-substrate), selection of the nunber
a g sses, powder feed rates, particle

vel oci ty torch power, plasnma gas sel ection, oxidation
As 620 theRin,!tRe 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
entrainment 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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adj ust oxi de stoichionmetry, angle-of-deposition,
post-treatnent of the applied coating, and the |ike.
Sui tabl e plasma spray systens are described in, for
exanple, U S. Pat. No. 5,047,612 (Savkar et al),
supra, which is incorporat ed by reference. As used

herein, the term"conprising" neapns vario
delO BRI e SpotEnts welhay gpmbinations vye'?@se techupgues. A
particElaily Caitable tGeihA! di‘)H)N d@ﬁﬂ%htﬁiﬁeﬂ:chﬁl tdisSr LY 8RteiPRe plasma
Accordi ngly, the term™conprising' enconpasses t he

Spravr Suptalde aﬁmav@ra)etenhmquwoarsuvmll htg)ves yeﬂtqsalsklyle@ﬁn the art.

r i 0S.,a
sed 2 SAMAL S0 e mA b BIBUDI Sl Siph 0t aBl vl
15,5 pap zssgdandem"mﬁaesouae@rtb@ainm@t\selpfasttb@ rfa{thpr@ Fh2,598
turbj ne conmponent of this invention are furth

(Kawasakir gt aDe trsugd fudy 8pcHild; L6S+ Pat. HPa@xP%él%éS&Y&%% ahligsued
f t
s T1o0FEh 0Sh o e 1R Sy Y o

(hepdin olvogongsed by sefakentd adtictome 1Mipﬁ?mmregm& ltdgaréous aspects of
7 licity, of

ura re typi.cally a myl
Plﬂgw? Fleawné&PE@)qF O Wi Hereinh dn #enetaly tpic aﬁ R @marw&m feghpiques
invbRe lﬂﬁeelfoﬁhatm"hsof SN Rerh ?ergtlu@ pl!lsmé’ QRus E)R)rdu&% n@‘éﬁﬁ'ﬁ ?’f’ume
a cow assenbly indicated as 14, "an ou usto
Th¢ ¢veslay inretitl be ceatingan@griane gams alpnwdem; onfied $ntorthé plaere, and the

pluig 3 5854 S50 g o st subress o B PG oS of
such d¥dshH@ sprhydddAtiag téoﬂﬂ%ﬁeé:m RE-KASWA o Bibse Skiled iR art,
inner liners 22 and 26 are generally annular in form

inclygisgt variogs relsivintngtep iand (protess ipsvametern dsugh easr eldaming yof the
onbustion cha

t o defi
surfiEP 5 e Hoh el Ssfitricrto  Bpeitrd sTHE iy BRelen such
as spﬂfyl digiardids {@inrlodubetdtey, sslagioadst tﬁ@ﬁa@b&td@%gfaytﬁuds&ap&dder

arrow 42, while inner |iner assenbl and the

feed e Pagisiyeloaty, dpwhaiwwqrmnlasm&g%g@ectme puidation enntrol to

_ senb) 14 | unt.e

s PSR B, o R SRRl PR i

and 2he 111@«51 Snmﬂlapla@mrspng Hetehss drodoReibed 1ﬁ ifar 6Qithple, U.S. Pat.
for the introduction of conpresse air

ass
No-isrﬂ%’@grfﬁﬁl‘él‘%aé Pt ald sumewaishiF Bwomgraied by tefergpes-i ed from
a conpressor (not shown) and is channeled in a

As Géédeﬁérbﬂl” tH@‘Eﬁﬁ?" L&nglgggggagfe%?oﬁq Wégl ans Sinpo&ems,

he con'pr essed alr

matcmﬂsu iyefs) $tepss uptogr tan Claarhaemidinty aﬁﬂ)lpwd |1ﬁ| |tMSI iivention.

th ut e and i nner sspages 42 and 46 where it is
Accagﬁggq {w n‘ pxesai agenoompasses the more restrictive terms

“consisting essentially of” and “consisting of.”

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

.



to at least partially provide cooling airflow for
outer and inner liners 22 and 26. Disposed between
and interconnecting liners 22 and 26 near their
respective upstream ends is an annul ar done plate 58.
A plurality of circunferentially spaced swirler

t th plate 58. E
RS oF sl ynior it S metiog AldbBAnKemon; iSRENG As
shGPEM POGSD (ﬁ‘)‘iﬁ—’bufsﬂéﬁlloflﬁ@l%@s EQ:B{%IF%&Q&@ é}nﬂlgfdé?éd dsube £Bouter

The fuel and air are swirled and swirler
combusemline sndigated agl 22 ed rassinher @Lgnlfustdrllmer mdlnamdjgmerély as
It shoul

di toth ha
26, SHE SR PTG Jinch Aol 74 PP sy op QR Pabustor
castEn B0 ahd earthiitmbublae caBh$od. Adutbhhusd ¥ RhEQ™2I $nd 26 are

equal 'y applicable to any type of conbustor, including
gengsally i 1 form eboxh A weaterlinggrris @obskowm) ad arseadiallyspaced

ﬁoﬁfo A&P r&ﬂetr ko Féﬁrfé J n%t[éﬁ811 cﬂgn 93% tfigr%%t&g&beglg élgti:/: ﬁ%er 22

e annul ar conbus caHh
and the ewerscasings3a folnaran amﬁﬁtdsaﬁthé%baﬂwﬂaeﬂ Adiesed bt p@w 42,

f.uel tuhes 66, | as a.centershield 68. The outer
Whﬂﬁom{l?{ngill% P%%é‘?’gfyzgg ol S dnnen a51gr 34 dorM sithgnrer passage

the%k:iweeﬁ%cﬁéatéd"ﬁurrm\i ng a generally annular and
axi al 'y extendi'ng configuration. As shown in FIGs. 1

and 2, outer liner 22 has a hot or conbustion surface
Cow} assemblyrtd isaubmyed hetheotpstrearh eads ofioutr grak amer linerh @2 and

26.oRRRH MO R P Wi R e BT prmphiad R Bednbioandfohof

conitesyed afr 8 ToABAstd210.STHE bathpésseli B ik Sislicl irRmk a%@m ressor
has a _hot or conbustion surface or side 78 facing the

(nohghowiy pd 4% rlannglad é aidirectien gensmllysindisated frardssrws3st afBIG.

a I i surfac 0 i n_.contact
1. OTHR! Sefreld B WBrebs iy Porpielf 4 opRniBBagE thsupport
confisusbwid patihily ﬁit@tHeritét zﬁ'id@nné} P 9@%@5 &f and BOWHRrER is used
and 26 al so has, respective forward bands indicated

to Yelgast paryallyspmoxidgrepobisg aieflowudon ovter and inresflingsn 22| 4nds26.
Disp A 95Tl 85 S BTl o

endo g an mndlar dore ﬂlatﬁ&‘ff& %pﬂﬁﬂlt?ﬁ)fhﬂﬁbﬁmﬁ'&éﬂmm Wé‘d Bwaler
nunber of airflow holes. Referring to FIG 3

assCERTIEE GITSRAIOURtH! i he,domaPIaHe Shulads SIHES aparbly A grceives
I
conf e, Y SO o PR g

fueltdmd din mrswm@ivaﬁﬂahlmﬂﬂﬂr@ﬁﬂemaﬁbh&(ﬂm b tli%(}e’sultmg fuel/alr
| ur.al ws of small er transpl ration coolin

mixfisF a8 disceidsd dBiogEeraMPystiay SBmBERAS. alt MM bonkotedihat
alth@lflgﬂ 12(¢) qrﬂlgét#érﬂ%é nz}PQnE@' dnfulaP G5 GRS, BRMEALA ¥r s H8ntion is

hat exten _
equally applicable to any type of combustor, including double and triple 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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the cold side 82 (or 74 in the case of outer |iner 22)

to the hot side 78 (or 70 in the case of outer liner

22). Dilution holes 102 introduce air into conbustor

chanber 38, are generally far smaller in nunber than

nugget hol es 94, and especially transpiration holes
e .a Cros -ss& naI area_that is

98,.
Ba% H&?ﬁﬁ PP‘E%P%}‘O& ARC @neeld op gl supplst susfage onsisdg 74 in
coﬁ’tfacthf?ﬂtl?ﬁle%laﬁ%i %golefr heid 6@?1?%{%5&%'@” .Jllgﬁﬁﬁ gtﬁeg{n%]ékmer 26

typically axi al [ ant ed e Cco
hag @ hoer rcems:tmn/sxrfa@c ogisttle 78 facig the dieodbwwtsdn gaes in the

co%[lﬁf:ot&' %gmggrgﬁ ﬂéia | {:ﬁlcg rﬁg gllr{sﬂéplgﬁ %c&aor}g}.d&rg} 1rn c%gtggta%ltﬁ the
relati iy Roslat hidn hmieﬁ)a%g@ad 9§s sBowh b@:@feﬁﬁﬂ?qmt}r Qaeach of

SO astoforma coolln% | mon the hot side
linggs 22 79 #lae haoregpretivg orW@fcbbanngndxoatsd @cnetalhaaﬂi% and 86,

as %ﬁ‘@@gﬁflc%a?%él ITT)S ﬂ%ca%d %ngﬁirfﬁ% 8?8? Foﬁ 8Fdé1§1n§ 411161'8 22 and 26

represen attve arrang
wiﬂhirammbmajrllﬁn hol es 98 and dilution holes 102 is
shown for inner liner 26. As shown in FIG 4, and
to the downstream

A oceedj % t he upstream end |
s B FIXhdy DB oulr il Sane DPEm e 2odte s thesan  large
nuhbéH (ﬁ%ﬂﬁ“ﬁﬁoléQ(sReféﬁ'lM% Boﬁﬁﬁh Uoks HLNTERae ﬂd}ﬁoses,

upstream end of the [iner,
inngi dimgn{26r hmnala ymexctferaihtngly snmlloﬁug@t evalihy hepacadicated

hol d | 110
et S e o8 pad b i Syl eomted i somprising 2
plufdii®y BPEGA of HAIRS trBdspira t1619%6|19%11ﬁﬂé§ hfRafel %@ﬁ&hﬂ?&é gé‘ and

holes 98 in rows 110 typicall ave a 9 diranmeter
at lpash ppa ey tof Jarger d@tmdmbsom&atadcmmwm rh02ktbatt exténdl from

el HERE2 8704 UE' BREh coTBh Pty SRl 988 FR85 70 m e
casd 62 otiieE 1iaars)2). AVithtR_NIRAS 2 ThFSHRRAEMBERD c&ﬁbﬁsﬁ&"@h@%@f 38,
3 to about 10 hole dianmeters. As also shown in FIG

are geneqally far siraleniat numbhey tlmltmlggetrigalwﬁa, |and m;zﬁc@uyetmnmmtmn
hol&Jc 92% Pi’éllgm%gﬁ dc’g#)éét §egtnorbag lgl%% gtﬁls I(,ﬁlb agﬁzvf:\’?’ﬁli'lgﬁ |d§p Cross-

secmnae raeban@f hieles DA ding B8 ATAS trhshikios Qﬁ)@é%d% Mr tybiéhnsa Rxially
%fi cated downstream of the primary dilu
slang 1P caldh sidei4 0% terthey snspective ot side J0 39 dmthe downstream

O 0 oA RN B T
nuggétoarid frénspirajion \Wolds 4hend OB NBrdiredic Wdvakibahad dsltb form a
coolif Bl o oG sHcbs, "eberstiting dped he i amet or and
spacing, there are typically fromabout 20 to about 60
Ref&ing86 ¥16! 4 Wrd¥lewed 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 upstream 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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hol es 114 and from about 20 to about 120 secondary
dilution holes 118 forned in the Iliner. Referring to
FIG 5, a cross-section of one such transpiration
cooling hole fornmed in outer liner 22 that is

indi cated as 122, and extends at a slanted angle

SRABE B b SIFLSE RS B U SAmEnd fromieeld Sty g
m1§1*691§9 Qndr& Q?ﬁ@élf}aﬁbﬁﬁa&ﬁ@ld @gtoh&ﬂo%t fOQf3 ghé@(ﬁd}ﬂ%ﬁout 508 to

l'i ner simlar, 1.e., exten
ab@uta?ﬁ%muam),eamqomp@myg thenchetisednhef ﬁ‘omnai:taueamoeab«iuf i ®rhole
d1a§_r?el&q-ss' de 82 to hot side 78 of liner 26.) As shown in

5, hot side 70 typically has formed thereon an
additive thermal barrier coating (TBC) indicated

Asgﬂma rshowy iASFIER64, al @irc@flfersitialll) eex@dndfdgovsvk hadibaBd el 84 of
alm over| a){orret allic coating indicated as 130 is

pna@ab dilvtiep peley 102 dp logpied) topprdsrihe ppstresnu end wédinendonyith a
cn%irﬁhf;é?ernftlgg% @ﬁen&tﬁg QXWSS@%&E L9 r11 18 :i:)g ?g@:h@%&;’d};ﬁgﬁé |h§1€% Wied
‘downsireant @ﬁihagnnihBﬁ dﬂuﬂmﬁl&xﬂaﬁl Emmgry(xﬁhlhoﬁ Ghole3( 14aind secondary

"D HeE e “SpSeta S Kt
inclf% o abblie2. § Ré &R 19! nfm )1§4hftl§)é' %lﬂﬁﬁtgfsﬂlfu?lgg ﬁnéﬁ:@tl'lﬁ dcally

] can be the same or simlar i sl"ant

- being drger infdisroeter taR thosecondarpdildtion bolestl 18.r raptinding opon the

. Lhe sl nteda | e of hol 22. Coat.in 30 can be |

‘113818%5 4p¢ SRR & 'U&&%Wbcaﬁif oftk et 20, abput %@Bn@am gilution

‘holée ppsaﬁdeﬂlomcabaut 30MoCabaaE £20 Sechidary angﬁmpﬁolteg pm ﬁa%ea il the
to about 10 mls (from about 25 to about 25

lingti crons), nore typically fromabout 2 to about 7 mils
(fromabout 51 to about 178 mcrons), i.e '

., s
' t dj th ngl £ ,134 at, .
A P B R et o
outaohﬁerdm tifat @@ﬁidll@&dlé’d)lﬂltﬁﬂsexlf@idﬁ at 42s1adted RBgleCIvEhwardly

aﬁg end thereof, and partially fills hole 122, as
towap(sithe %WHWW e sakksiin @4 to hiy sidef701ablingr 2801(Ehe oss-

RS A S
ie. ]fzﬂ:nd&rghtlahlmtqﬁaetﬁgleahﬂw@l@'&bwm sheddowiRiredith @ha frohold side

effectjv ea qQr volunme of hole 122, thus reducing
82 (oot il FReOTHIE 20| By SBAUR 1 ARG: Sritck sids ihtsmisielly has formed

thef%&)?%pmﬁ%eﬁhéé?]ﬁg{raééésra@gﬁggg(g‘.@%éggﬁgﬂggfﬁeepgrailﬁeds % To

adjust tHe aivildw dimopgls halpel 222 af wverdy attitalie rbatin indivated 436)30 is
holes 12 |s reduced. The coatlng 130 can be

in
dep gﬁﬁ'(gﬁ - SRIAYEERD Y 2 aPRAsRtUS (1of showp) ysing thegmal pgay deposition

teclﬁhcftfeg %léi’ Stﬁ? szglﬁg:ls? é&’r SppBELdO70 S ARkt Ak réiﬂ‘.:«lt)/yall%[e DUBRA 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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as to restrict the airflow through a specified,

defined or otherw se selected pattern (e.g., rows),

array(s), area(s), etc.) of holes 122, etc., or any

conmbi nation thereof. In this manner, the airflow of

liner 22 (or 26) can be controlled and adjusted within

desired limtg or specifications dependi ng upaon the
migSABk ISP tRIFLY Horp 40RHE 2 46 @bOWF Ml (Rpr fhaubd Lyipaout 178
mibfRsP kL i ReldiRR1ythist 033 dpReldih F34SH G

POl o8 122 that inife0 Hpaaily dpod e %%%"% e Fag "t hich the
overdan inp@gllica®ating & depotitel, dgeréen oDcodting 130 @hess A2 12arat the

artiall illed with th r{i 138 . of at i 130.
o nﬂ%ea? i hiscel eafpedely 8 Bel 2. 19 ngiracd B9 dnk Bscatse the
lipadndf 1426 hedle 192 ﬁ@?aﬁi&ﬁyéﬁlléd' With tRAPSAOR 1@8%&%@%&; 130, this

typically controlled tightly with regard to both upper
effgétiyelsordpcesathe tiasgter off hade d22.sqndcthis partinky obstuvts berestricts

C ' r ' fficient coolin i.rflo
theERHTE Wl of BB B8 e, |22 M el i R Ehluhth g il Pt con
entbnsuwtidioldsol22 fexf @assaye 42 (oOTrbMGpadédpt46Vidpiced 8 2b¥ for a

.result in detrinental effect on engine performance, )
SIVER BFCSBHIF 9£9P- ofid 2 reswlty therpirtlophfremapnsenge i4§ {0 46 adjagent yo liner
; | e £ I 122
2608 SR 18 rodlod R0 oGAMR 10 Rl B Bt RuO%h o o
to whtrictthefairdlowr throughl) latger @8 sthalerbypianityl cd@atbet b&Roleb @22, so

ecjfied or_desjred size or diapeter after, original

as {ehimsgs dhy aiiev e raoﬁlﬁéﬂi%‘rrésﬁw of ptherwise gelegtefl pattem

(e.£RIDE Ry (B bea(sb],%gc. 6BhoIE lgﬂ'e"t ,l &Vﬁfg%gibfiﬁ%'h' theof. In
_or limts ‘are exceeded; or (2) 'holes 122 becom ng

thisepiannere theaditflow ofrlingt 221 (om@6) fean ther eontroted and rdjusted within

e BT By S b HePSaSRTRE B B oS 30t re
partidlly AN&! KRR pEHbS 198 o_tffé@%tli@tm% atfeft] Sf dA¥HBIdsOR2 that

are intended to be applicable to turbline conponents
are (fidled with the postiorud3® of kdatares]1 R andidr #6) deghert tohwilieh holes 122

han . ired h s:122.d to either of
areb%&’?ggghfgw&%ﬁeR?{goﬂﬂéﬁé’ifg?gtﬂlgﬂﬁgl es 122 can becone
enlarged (i.e., factor 2) for a variety of reasons,

In gasusrbime caapdnegtst sweh ak Nfdepy2 RhO 28N aRHER Mo Sizb BRI airflow
liners 22 and 26. For _exanpl e, en1argenent of hol es

passpgo areas aredupicalhy gentralled\tightlyuwith regasd e dothh apperr and lower
. . . ' r and, | r. lifers. 22 ..

5 LS PT s Sa F EbE55
airfloor oegtea Thuld resulexeriliodd einponeh ddrabifityaNth 4ddiffdd>exBessive

hows a hole 122 forned by a special machining
molf&?%égﬁgw ey arpazeouid gesultoin detaimental gffeet or magine performaace,

ope%ﬁ?le\% aag{i ii a‘gg&?.: . %Tg?ﬂetﬁﬁgﬁ:l is ﬁ’gua{l?%l%r relit 5PM Peraistl sUnPegof 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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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

it bl.asting, .the abrasive nedia_is suspended in a,
C"ﬁ’ﬂﬁﬁ?fdf}ﬂ% 85 %ﬁﬁ |23) {leet bave larger thanedesirpd Apleg 132 dwe g cither of
fackRt 9Gby to renmove TBC 126. As a result, and as shown

in FIG 7, recast layer 146 is typically partially or
conpletely renoved, thus increasing or enlarging the
The fdizraetes of diokasel 2} caf bhoimee bRRirgedo(met,hfactor rit)i fomte datisty of

b headed rrow, 15 see FIG 6)., tq.tha
reafX W 0 o st @2 Sl bt P s dinerep2 pgd 26g,For
exmtsljlﬂgean@ﬂ@ﬂ Qif HBRE 104 pirhl%sﬂ?ﬁhﬂﬁth@fvaﬁ&%rbéﬁé%&h&%re used
previ ously described with respect to Fl 5, dianeter
to pesforgrepaiissen perangdandaydinges 222andcX, apwel e theedannsr in which

_ i 1ol _airf ethr
Holf3 i (R OTER o BRELRSILY PRSEK IRt spows a e 122
formeg bgta spgciahnhaciiningqirbdesy subleas Risér drodedthe dNehiet @fachine
sting and _controlling the airflow

,..and thus adj oI} )
(E’flﬁf é‘&@lﬁﬂgw Aor o8t ghdAtes or BRI dréllingha regashlaysr of magterial
indicBiel i 3 t i b . 1
indicBiel EPAGYIFR RTTs R0l BRnG R ol g Tl thPhibdess of
cleandreg & pgrtib@®ftaocanywnent, tr exanple; BB L2 flinkisd, 282ire typically

and/.qr .26, as, previ ously descrihed; (c) determning .
S“b{eﬁgedgﬁél{bh?f w ?gféﬁ?‘ﬁ?ﬁ?la&/ it W pfrasivg wediasuch, ps dpminspartigles.
In wet SR i ' i

(e e BB s A i Sl RRE T & 1A (iRl MBS
therpgprhysdeat higlhveleeityotdi emove TBG 12 As mathudg andias bewn in FIG.

7, Bl S5 4 i Ay Pl of Roipb ety sfBaved, Ehscigpreasips or
enlﬁﬁfﬁ@&h@ Lfrebical disBleter If 1R 122 iffoy Qﬂatiﬁﬁ'i%acl%l& é) K (l;ﬁ h%a[ded

ich is incorporated by reference. The
arroied M (iee EHIS. fbdofthaldinfioated by dawbiehkeadad adiometi4 Gee FHG. 7).

this i ntion .ipcludes the 12 steps qQf.. .
By FEbE 3 itathoe SRR o e iVEutor rebfosgh fedied wit
respect t8sFIR2 3, flanfter! 164 G eMlarSQPho1B013B0an bteduced to adjust
calculating the airflow through holes 122 resulting

and copfpeliaprdlovitherethrengh. ned pressure: (3) depositing a
sel ected thickness of coating 130 based on the

An el : -that ajrfl .

o FRORERA Srhe PyhaY BY s iRgiiof o Wbk aff ryndilng ane
airflowt through holes dR2Comt thrngiusting adodl taM@Ilingh theMaiffidW through
lined rfl %of he presel ected r a_r;ge of desired airflows
meﬁs§2ta91§' afoyudes hestens afo (Dripiially detsrmiming thetamgunt plwirflow
tluog%l{ g@gg éi@ bisr depplying Bt ol ()5 Biyht: &Mng G305 M &id
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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maxi mum t enperature during engi ne operation. This
maxi mum tenperature is calculated to provide an
environment in which liners 22 and 26 life
requirenents will be nmet. The maxi num airfl ow of the
range is typically selected to ensure sufficient
ai rflowt hrqugh ot her, conponents within the gas )
stephobi rid) &YFIRRING & RirReEmIRCY ECSSRTRedrop GeFRSS okess1 e piov to
ap P9 sHiA LIRS (2} U Eilarity W0 fiflolMilolioh B3RS 454 Yuldrom the
réquirenents ‘are nmet. Local alrflow changes cou
predeteomingd geessute (3)i doposidhg ef feketedahicknes afentting 1 3@ based on
a_result of, exgessiv radi.ent tenpesratures and, can
et oo, igaoet ofburag 5 4 onh uande ol 122 afer
depd%itﬁafg! Y @BAERN130 & Wihilt f:ﬂé@dé‘&‘&ﬂ%ﬁk o8 LirAbwiB TR Mmirffium
.nmodified for use in the nethod of this invention see
airflp\w, of ghe ppresglegind range ofitlesined eninflowstik dypivally palected to provide
h, as,copppustor. Li.ner 2 26 . hecke
o FEHPRF Ry AU TGRS Sl Yo 2 B 26 ie G Sl
mak Bnule pesipetire Ofurfig @ngihélopéfhtiod2. This daximum temperature is
rgééurl zatjon, and because of the difference in _
Calg‘ﬂ ¢ BrovileraReayiropaeniyiawidelhiiaerd 24 end 26 lifa neguingments will
be hiae I r L0 vel ops .
© P  THEREHTRu St B e Aul BNGMERy, 588 R G MR utfcien
airiBex fusegh thetpahperms veitldn dovpat tiSis QIR @Sindhi€ the other
known, aHy{ | ow t hrough hol es 122 can be cal cul ated.
COTERANCRS DGINT MEXKRHP SrTepRratyFes 36 Mbichheir spsegtiver Hp sequirements
are 3hétf :I.Q:Wal SrfFIRALs t(:Pulﬁ efﬁoeéﬁsﬁ Gl 'méﬁgpgff% ggg%h{p%gent

_airflows. If the airflowis wthin the prese
liferag agresudf oftxsessbat gradiedt temperatutlest dnd canrtsoteatortecdacdiding

6 otherw se et s desired conponent specifications
to t%]ls eﬂ%ﬁﬁﬂén%Pfﬂﬁ%iﬂtVﬁ&m eady (i.e., acceptable) for
use. If, however, the airflow is above the presel ected

In usiipdRe Chldg@Hl dt @Pmeihbl é?sviﬁmdiﬁgcg e a thelnﬂﬁ(‘i@of)ﬁlfs. invention

I
coating 130 are then deposi ted on the conbustor [iner
(sexBIG. 360f Galdwel gt alpatedhithis tusbing icompoRént, @6hias cagiisstor liner

22, 53 ] B R e B s Bt

on @iésRiceny, @d. r AgCpretsiriontore AR BebRIBE of Me HiffePence in pressure
al ternative nethod, these steps can be repeated untpl I

betwer the dpsiresan apd rdogipsiream £adsvof iihenprebuirg flose sand,ea pressure
f [ hrilows. Typigall e,ste f
drog, BORiachRS BORS, 125 T 4B SonmtiBir s B2 200 RECRBs Bl yptream
and cloevisiréant Ppressret arRidWig JHIORNO throdd}ehdled i1 1P BaR ivef dafiflated.
of the preselected range of desired airflows is

For adyubincatprpppnent on pogtion Hiereaf; i aisflew iepmpareditha poiselscted
. i i t i t .. Q. .
g A g, 5 MBS, SRR bt g o s

airfldwsi mgl ehgi coentapesralinen 22JH6S 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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maxi mum tenperature is calculated to provide an

environnent in which conponent Ilife requirenents wll .

be nmet. The maximum airflow of the range is sel ected

to ensure that there is sufficient airflow through

ot her conponents of the gas turbine engine and that

t he other conponents are mai ntai ned bel ow maxi num
Wlf}éﬁﬁ@ ﬁtqaﬁﬂ@@ngtranﬂmQﬂﬂestrhéiairﬂpwspe”ﬁjtpiwélyl 'ﬂfeestcp of depositing

r t. Wile specific s of
cof L SRR DR ol B et sl OF oty By Mo
apparent to those skilled in the art that various

Thmduﬁmumt amﬂﬁwtdfethetlﬁemtélﬁ rdfipg CofMidsied tairlQRt ddlited to

8 ﬂgﬁe spl and scope of this invention as defined
Pf‘?"ﬁ % ﬂlfwéahfﬁo es| 22 Nqamaingicths tebing @mponent (e.g.,

COI“@{lﬁ&dld)‘Ue Ak aéét&g I Llrlrﬁ Vﬁ?]rﬁﬁu}éjﬁlmﬂﬁﬁ n@%@%%fart‘fon This

havi ng a p ur a |ty o ace
maxirduia thioperstré &cealculdted ¢ pravide ai efivitorniat @s whidhe@inponent
lif.Jrom tQﬁ c Lg surface to the Qﬂ grface t he net hod

CSHBTTRrIG ™ hae Tebp i maepaen pirtle af theggaga la;selﬁg@@m gnsure
tha€ @hkd RGufidn ﬁlrﬁH\F/f

manner such that é?ﬁﬁégé?kggﬁgﬂé ?ﬁgqa Iom1 ﬁggﬂeand
thap the pther icampgnenity predmaintdinec belove nlazimurettainpémturenti which

t.4he val u of the partially filled air flow
theﬁl{%;)eam l&%éﬁcélérgn?g SqLe ’fn(‘?padj ust the airflow through
the turbine conmponent. 2. The nethod of claiml

Whnlee:pemﬁc embodivitstsayf thieigldntion Gavd béed deScrihRp! 015 Wil @etaﬁpﬁent
|ck ss of fromabout 1 to about 10 mls

to hopcskiled 18 the At bk Eariqus mn@lﬁ@eﬂmsd;aem aatl b@ mmm without
Kk ab t 0, about
BB RS, By (OO S8 e

clammet al | i ¢ coating is deposited by plasma spray. 5. The
nmet hod of claim 1l wherein the overlay netallic coating
conprises a MCrAlY coating wherein Mis a netal
selected fromthe group consisting of iron, nickel,
pl ati num cobalt, and alloys thereof. 6. The nethod
of claim5 wherein the overlay netallic coating is a
Ni CrAlY coating. 7. The nethod of claim1 wherein the
overlay netallic coating is deposited on the cold
surface of an OEM turbi ne conponent having at | east
some | arger than desired
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airflow holes. 8. The nmethod of claim1l wherein the
overlay netallic coating is deposited on the cold
surface of a turbine conponent having at | east sone
airflow hol es that have becone enl arged after
original manufacture of the turbine conmponent. 9. A
tur bi ne engi ne conponent having a plurality of airflow
hol es, a cold surface, a hot surface and wherein the
waiarfis evanats$s-extend fromthe cold surface to the hot
surface, at |east sonme of the airflow holes being
partlally filled with an overlay metallic coating
1.deposi Adtetbed fanadisting giflomaine tubing gageorans hawng meplurality of
- aiflherhetss, 8 soldssurfecadindst hathsarfage, fwhevein ther @idighy hdfes extend from
- thé ebldi suefac® kp tizetidt . sulfBce, The nethidal dtenpieimg aRe Rtepodf @dpdkifihg an
ov@rléiWﬂn@ﬁ!l|b%o§t|r@odm!h§tsgl‘faéé &Qﬁe turdiRe éémpa—rhe%t FOARIERRE such that

. at Iéa&? Oa 1R Bl ?ﬂlfﬁl eg ﬁ'rH %C&erlghb%t@fld’ coating

{ohe i g F}%& %JJY &ff Tl beeR i ffaied ges dhagdist he
ai ?‘P’“gﬁ egrﬂ@eF@“P?f@”Eonbustl on side, and wherein

the overl ay metallic coating is on the air supply

2.si ddhe methad ef lgimh (svpreini the ovetiaycmatatic 1paiipge isedepositpd to a
thiokness affrorealbgutildo ebautilignikas a thi ckness of from
- about 1 to about 10 mls. 13. The conbustor I|iner of
3. cl aiTire Ietivrk oE claint Rewltarein| thy ovedad Mezllic asbitingg ishdepoaited to a

thithreek 6Efcn Bboukt RedHBRAYIMIR. t 0 about 7 mils. 14. The
conbustor liner of claim12 wherein the overl ay

4. et afgl lﬁel‘ﬁ@@tdf NQaifPAP WhERM fhe Vehd) MeEMR! ERBnYREHSIJRiIM by
plels?n & FS; selected fromthe group consisting of iron,
ak(—‘:) pl ati num cobalt, and alloys thereof. 15. The

Cowgﬁeﬂ{odl df n&él f1 v%e? A?\gﬂgr %' ?siiltchc%a r\ége(r‘,(lalrﬁ rises a MCrAly

a
cogogyieiei 3@5 aetal st @wg%?wsgﬂ%g e Bigiel, latinum,
cobglt; and F"!S)Véﬁ'!ﬁ"?‘?ﬁg is deposited after at |east sone
airfl ow hol es have becone enl arged after original
6. manihegeiiod obriaim havheihihrevetayposteliic coating iste NigirAbdcoating.
for adjusting and controlling the airflowin a
7. cohfisumiethod [of ngaimhdvwhereiarthe averlayupghlic sbatingas deposited on the
coldasubiesd oban EM tabheacoppohamti Hayingf atadbdist [somienalges than desired
airf geldd ng fromthe air supply side to the conbustion
side, the nethod conprising the steps of:

8. The method of claim 1 wherein the overlay metallic coating is deposited on the
- cold surface of a turbine component having at least some airflow holes that have

become enlarged after original manufacture of the turbine component.

9. A turbine engine component having a plurality of airflow holes, a cold surface, a
hot surface and wherein the airflow holes extend from the cold surface to the hot surface, at
least some of the airflow holes being partially filled with an overlay metallic coating
deposited on the cold surface to change the volume thereof so as to adjust the airflow
through the turbine component.

10. The turbine component of claim 9 which is a combustor liner.
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(a) initially determ ning the anount of airflow
through the airflow holes prior to applying an
overlay nmetallic coating; (b) applying an overl ay
nmetallic coating on the air supply side by thernmal
spray deposition in a manner such that at |east sone
of the airflow holes are partially filled such that
the volune of the partially filled airflow holes is
an ' irflow  thr h the .
ELPTHEE, GliiBich fod O 3l 10 Gl 18 Yo HBEAR 4n i pupgly sce,
whersildhe pelesusace S pamiustionssideand whereip e 2igow Aelep gdand from
- tappirisenply sigrito(tol coretpustien side, ste pbergin)thaodriag fnetallicrosefitgds on
thatirlsuppgnesidesi red degree of airflow through the
airflow holes is achieved. 18. The nethod of claim17
erein th resel ect ed nge of desired airflows
el digsomgudliriis o 14 Sise et aimires i i s
Wigknasgi of fromaibeat ldeabet AgNst he plurality of airflow
hol es to maintain the conponent bel ow a maxi num

tgnper g hi [ e
o (o UG L e
OPALer et IO Ry BAPHEL T8 airfl ows includes a
maxi mum ai rfl ow sel ected to ensure sufficient airflow
tidir oudhe otrhieustar timgy @heaitns1 2okhardie thegasridyumdialtecoatiay cvenpriges a
Wr Ay b&ing WeheRli Rlis & PHERARERER R8Ok JRtpMdMRisting of iron, nickel,
Fﬁ{mﬂ,%%egmaéuoym%%g&t heir respective life

e net .

C|1UI renents are 0. The nmethod of claim 17

- wherein step (d) is carried out one tine only. 21. The
Bt hddhesbmblgiontingrof wlaier &4 wherhio tioaeverlaymatetliakbating is a NiCrAlY
@oatnighg conprises a MCrAlY coating wherein Mis a

‘nmetal selected fromthe group consisting of iron,

ni cke | atinum cobalt, apd alloys thereof. 22. The .

t hoh"‘eo rb&eéPWP‘Q“f“hﬁélaE'i‘ ﬂWF?{Q'”éh\Fe‘%’PW FH%?'EH $9apng is deposited
eftrnet lgstisomg aflay helgs havsabgasme ordarged miteheripifal manufacture of
thdjturbine Bgmparicht. ow i n a tur bi ne conponent having a
plurality of airflow holes, the nethod conprising the

7he? RmFR08, i MBI B ' 030 e pavin

AbMRBHETide and acerabstion Sideand a luralibyof pisiiost holasraxtepfiing frem the

‘gif supblywidadd e cambugtian sida ltheyméthbd enpising thidhsemver | ay

@R nibilyl deterRRing Bk ansolpoftalfdw hivBgly Bk WBow holk8 Brior to applying

pa%lo%ljl% %étlaﬁg%oaﬁfné-f | ow holes I's charged so as to

adjust tHe e )

(b) applying an overlay metallic coating on the air supply side by thermal spray deposition
in @ manner such that at least some of the airflow holes are partially filled such that
the volume of the partially filled airflow holes is changed so as to adjust the airflow
through the airflow holes;

(c} determining the amount of airflow through the airflow holes after the coating has been
applied; and

(d) repeating steps (b) and {c) as needed until the desired degree of airflow through the
airflow holes is achieved.

18. The method of claim 17 wherein the preselected range of desired airflows includes
a minimum airflow selected to provide sufficient airflow through the plurality of airflow
holes to maintain the component below a maximum temperature at which component
life requirements are met.
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airflow through the turbine conponent. 24. The net hod
of claim 23 wherein the turbine conponent is a
conbustor liner. 25. The method of claim 24 wherein
the conbustor liner has an air supply side, a
conbusti on side and wherein the airflow hol es extend
fromthe air supply side to the conbustion side, and
mherein the overlay nmetallic coating is deposited onto

e aTHe mﬁ”&%ﬁél@ﬁﬁ Qi? %rgm tﬁ&&eé@éc%qa e Jf ld?éu'&l %ﬁ'?ows includes

er ernt

%f"af"Fﬁ‘Hb% PusPBred BupTHE ORIt Aor o4 ReSasonpns of the
gasduivie gagioe td meintaitbibe vther oampanents ibelow noexBUm fempsratures  at
wilich THetr respdutide dife rebdiemedts anbimieti N the transpiration

hol es have a dianeter in the range of from about 0.02

tQ abaut che and ve. a t her eb t ween

3. 77 e e 50 Tinen 995 5o B SRR it Wb

met hod of claim 27 wherein the transpiration hol es

et entheahethodsdfateired 7 whagircthé poariay hetalicrcostingionpsscde MOrAlY
IcBStirgWHHS MAa et seld @ i thEfoupRbRAGHING bf ifdnahiMek 8

gfyﬁﬁlﬁh Qoﬁgpagggl[ogg%e%%al lic coating is sprayed on the

an angle that is the sane or
Si mlar to the slanted angle 30. The nethod of claim
22. whéheinmathot of daimrd1avhenain thlel overlaygaetallimedatngis i€l n
tdeatingdi r supply at an angle that is different from
that of the slanted angle. 31. A turbine engine

SR P RS aiS AR b St lRya oy o vt
chmgn, she mathell gemplisioy thepsten af Heposiing raoveyedéy metallic coating by
tthamapdprat depositanbn BGuiadecst thailrbige dorflpanight iga rhdhnkhsuch that
rél'?&f‘ste %nr]éa Epfﬁb AR nbled 1aFe ?!Eeoﬁ&zﬁ?ﬁtﬁ%{bﬁr@@ m@t@ﬁg coating
heh U R F b2 e ghL b @ﬁ%ﬁd@? eehaigigg sa,qs o adjust the
oQ}@PWé'VOH@T@PF@@'"@@%PW”Hepo& ted on the air supply

si de, wherein at |east sone of the transpiration

30l i NGehUtRS FcRirR 28 WhaldiVthEithrb®E cWinbdhent 8% @HBUSBY liner.
netallic coating to change the volune thereof so as to

adjust the airflow through the turbine conponent. 32.
Pre codnduoethod df claen 84 whiesimthgcowbester imer has an air supply side, a

tcb MBS HiondideOdhd e 8in Iﬁaé/ﬁrr@wdﬁcaeméﬁénd frdin tiCaif N Sde to the
CBRI%]JQtR)?luéI é) agléevft%rémqgeg )?er% H1 ? %gat?’%qaboﬁl?slt%% OHtO the air

&B%‘ﬁﬁ@?s neen

26. The method of claim 25 wherein the airflow holes comprise a plurality of rows
- of transpiration cooling holes having a diameter in the range of from about 0.01 to
about 0.05 inches.

27. The method of claim 25 wherein the transpiration holes have a diameter in
the range of from about 0.02 to about 0.03 inches, and have a spacing therebetween

of from about 3 to about 10 hole diameters.

28. The method of claim 27 wherein the {franspiration holes extend at a slanted
angle from the air supply side to the combustion side.
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33. The conbustor |iner of claim32 wherein the
transpiration holes extend at a slanted angle from
the air supply side to the conbustion side. 16b
ADJUSTI NG COOLI NG Al RFLOW I N TURBI NE COVMPONENT BY
DEPGCSI TI NG OVERLAY METALLI C COATI NG ABSTRACT OF THE
DI SCLOSURE A nethod for adjusting the airflowin a
turbi ne conponent (22, 26) having a plurality of

abé fl ?I"Heh)‘?étﬁccd (gf\llz ﬁ 28 Wﬂ&- [hetf\{:" Bgerﬁg nﬁ'\rekaﬁ% f ggjlsc‘ gr?r?%eoof on the
sa'F%ie@v @%&%nggfﬁ@? f%ﬁts? e, syPHEr %!'Ei‘ﬂifdﬂ } :

manner such that at Ieast sone of the ai rfI ow hoI es
artpal.l | ed,such,that, .the vo
(%03 ) 1% Bl of frim2s wiiordts 4 et Al bauts s e whe
A %tﬁ)péVd fhian a'ﬂsﬂe thak iy fifferant frany thghofithreslpnied ppge.
conmponent (130). Also provided is a turbine conmponent
(42, Mrm\@n@&e%oﬂbbﬂeﬂt Edrpridhng @l &Hb@%h?lleﬁﬁav{nb%zﬂiuraﬂy of

laql?lﬁ\’v Cﬁo aﬂf EF]IF '%Se;ﬁ*r cJeO\g thr‘uElllsétoé Sé(fe) aa%l %{Spraitt Io? ro%s of
draRgEation éoolwha'ﬁé h?’ﬁ'é& %&fa'%efd% thegangs ‘efsffont ﬂ‘é’uéproﬂ |te@pout
tth@oingiest bachtaftits manspivatioo weniing(iss <x@nding Fio@. the alk Bupply side
to the combustion side, and an overlay metallic coating deposited on the air supply
side, wherein at least some of the transpiration cooling holes are partially filled with
the overlay metallic coating to change the volume thereof so as to adjust the airflow
through the turbine component.

32. The combustor line of claim 31 wherein the transpiration holes have a diameter
in the range of from about 0.02 to about 0.03 inches, and have a spacing

therebetween of from about 3 to about 10 hole diameters.

33. The combustor liner of claim 32 wherein the transpiration holes extend at a
slanted angle from the air supply side to the combustion side.

. 16b






