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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This arrangement, 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



conbusti on zone are al so provided at spaced intervals.
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of metal substrate of the combustor liner where these holes are located, resulting in
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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is no |longer usable. Problens in controlling airflow
can al so occur during the original manufacture of the
conmbustor liners. To formtypically thousands of these
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Accordingly, it would be desirable to be able to economically and evenly adjust the
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
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airflowin turbine conponents (e.g., gas turbine

conponents), such as conbustor liners, having a | arge
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(a) initiafly determining the amount of airflow through the airflow holes prior to
applying an overlay metallic coating;

(b) applying an overlay metallic coating on the air supply side by thermal spray
deposition in a manner such that at least some of the airflow holes are partially
filied such that the volume of the partially filled airflow holes is changed so as to
adjust the airflow through the airflow holes;
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This method may comprise the step of depositing an overlay metallic coating on the
surface of the turbine component in a 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 turbine component.

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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change the volunme thereof so as to adjust the airflow
t hrough the turbine conponent. An enbodi nent of this
invention relates to a nmethod for adjusting the
airflowin a turbine conmponent (e.g., a gas turbine
conmponent) having a plurality of airflow holes. This
met hod may conprise the step of depositing an overl ay
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conponent in a manner such that at |east sone of the
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previously used or operational conbustor |iners and
ot her turbine conponents having a plurality of
airflow holes in a cost effective and efficient
manner; (4) perform ng such recovery or repair of the
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undesirably altering the physical or chemca
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FIG 1 is a cutaway perspective view of a
representative gas turbine conbustor having conbustor
liners for which the nethod of this invention is
useful. FIG 2 is an enlarged sectional view of a
doubl e annul ar conbust or havi ng conbustor liners for

i.ch e method of, this inventian is useful. FIL.G ]
sal§ B0 bind SeonSionties hamutpriia, M, eoHATRe e disr in, desired
optiiatiéiial SpeificatibnSdi@imids. FIG 4 is an enl arged

fragmentary view of the outer surface of the conbustor
I'Eer of FIG.3 showing a representative arrangenent
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of the outer conmbustor |iner showi ng a coating
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cool ing the co presentative exangles 0
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turbi ne shrouds, such as, for exanple, those
127, 793

P by SRR S S s Sy e el o i
apphied 69 tHSrhethbd QS BN inGbnt@n) . | sSsued 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 (Wite et al ),
FIG. dsiseviprr imilapto thaof FIKH.|15 sfowih ¢he recestilayssfpmned byl either

ref. Y. ustor _Liners. uch as, for
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Decenber ﬁ éOOS; and U.S. Pat. No. 6,620,457 (Farner
trangpirafion coplag belesept ember 16, 2003, all of which are

i ncor porated by reference,

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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heat shi el ds, vanes, inpingenent rings, nozzles, etc.
This invention is particularly directed at conbustor
liners and other turbine conponents having a

plurality, or nore typically a multiplicity, of such
airflow holes, and nore particularly conbustor liners

refgebhid St *?qsﬁ%rafefef:r% SOh A g Fraendase deiiiel inggortinonty
asshiRld US. @@nmnh%aoee;ﬁer(ﬁ%sta Lf lsswh tJlmé‘QB ezdozl M.S. Pat No.
coolin or exa . 408, 629,

6,6509144; rser @gal),Nssued, lawrrfpag 2, g@Eii,aandahbS UPa Nzaaté 620,457
DB 8 B85 B S ho P b GRARB e e

hedteshéylds, tvand apinBientotingsh n@izl@ letd) 2FBRSinOéntioAl i q;raMoﬁﬁrly
circul at es to_adjust, chan or otherwi se control the
dirggted ptapmabystor émtﬂtﬁ @l qeher g@@ﬁeﬁmw@ﬁﬁhwn& A Plufplity.opn Rpore

%ﬂ‘,{r' a B{%ﬁhbﬂ? UQucH kit FSY thleQ radd'lﬂbxreg?ﬁ}t!léﬁlﬂgp&ldlﬁgto?flmers

e tur e cdnponents, 1.€., are co such
havsg laL[ggmllt)h @rasore rtyplx:dl}s pimultiplieity, Mltfmsplﬁmoumdlmg airflow

herein, erm"overla talljc " referg to
holgs il it Soshmmgnly raferrsd 4 ap gy aCﬁsLP%d e, or

exs@ﬁﬂ]@ WSS PaiRBOS 1 HEEL N ¥up U TRIPaERL2Y, 6§§ ﬁ’@§ 4@ and U S. Pat.

techni ques and are often used to deposit addifive
Non@ 620,45 G supeat alhgEwbich arametabositasidiy mfereivef ore  t her mal
barrier coating nmaterials are deposi ted. These overl ay

As [ESEherkiR, R OSenq Btdesy MR o nBRE e WBRE pdipes or

othaiwisy Sirdh@eeef adjitCchah¥®of atﬁeyms& Renwyleht Ay fe%t ial the Gurbine
coating used in this invention is a NiCrAl'Y coatin

- compongat @néh avhieth typieally apide ondndver, dipicdly atdpdisectlyopo gooling of
f
the T ot i1 g, B0 o, o5 Ml Ry Bt oion

- holedhat involves heating and typically at |east partial
or con‘pl ete thermal nelting of the overlay coating
nd depositing of the heat ed/ mel ted materi al
As Pﬁﬁ&eftea?m 50 erng rﬂVreamﬁﬁﬁéth poating e 5eleRs tg ABY st Hgrpoatingshat

canl t

sb% r%g% ep ytp‘? g{l&P n| q 0% &i% %Sﬁw ggﬁh{?eg%ﬁéﬁé%ﬂues
andame aiften pised; e de}pnsayadd(mzléSheiahnb acatingsroplaasetal syrsayte before
thergt@E 3?5? g«? Vel OCI egglut H(\:/ ’ )e%é %S(gtﬁziy g‘gtallic coatings
mclﬁ@éTMMIY%%tlﬁés M‘]&%ﬁl Melg th&estich As iron, nickel, platinum, cobalt

or alloys thereof, etc. Typically, the overlay metallic coating used in this invention is

a NiCrAlY coating.

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
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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particularly suitable thermal spray deposition
technique for use herein is plasnma spray. Suitable
pl asma spray techni ques are well known to those
skilled in the art. See, for exanple, Kirk-Q hmer
Encycl opedi a of Chem cal Technol ogy, 3rd Ed. VoI

15... page 255, and referenc not ed. t her ei as
detgRasion’Sfiay \ire 8P cise s Wﬁiﬁﬁ%&%ﬂé ingfgons, 9P ﬂ‘ie Vﬁmwsy A

aréiGuladl 6
p | Sglgeg%igze;??g#%@?éll 8“8# dgpd%ﬁgorl]ldﬂe%l?ﬂlééé’ g uﬁ‘é hételn is plasma

spray.7 Suitpldle plasmahspeay techniqhessare dvelbkngyn mg@se skilee im the art.

' r ef erenc are trutlv
Sed, JEECRRAL KOS RIRERe Y Bt TRk ard By yor
15, f pageUSES Mfdetdferehébsgm”ted &hereﬁayrhbcﬁéll @kas TR PR B0, 5,332,598
tech tgues i nvolve the formati

(Kayvasaki: o ahe issees By RasHp4; \kh$chﬁtpN@d%@’é'éﬁh2 {Yrevkamet al) issued
t .l

s 103914432 1 L W5 L 3, 100

(hediin gcbgrdtediby tefelercd) addchnat &hstmuﬂi)ﬁ ihatgart (o baiaLabRsts of

d | f pl
PlayfEt AR SURIE Seisediorio L fo Anars) (YRGAL PRI ey (rcknigues
inv8lvk the foRRhtitH ¥ Nigh! 't&Hﬁerﬁﬁk@%l?ﬁﬁ% %}ﬁglﬁpﬁnﬁ%&r @ﬁﬁal plume.

paraneters such as cl eani ng ace o
Theyererlapmeddllic obatinganaterial eg Boagepdss is fod intplths plansp amj/the

piof B 1SV o SR SRR B oot ious detals of
such @la%ﬁra%ﬁa%ﬂﬁ)atlﬁg‘f&ﬁhlqué@% AR REU-KRA h& Hos¥ Skl b the art,

torch power, plasma gas sel ection, oxidation control
includingaviripss tshavart steps ehd (me@qsy Pamlgﬁtes ofuch egsosliettiing  of the

surBbe {re ST Shodidfs 858 &SGR, Bty Aiafog(ER such

as spml"diﬁt@nceb(%m-ﬁﬁaéubstrﬁ@} s&eétibh T ike hnaV&T sﬁiayaﬁakses powder
upra, whi is incorporated by reference.

fee‘i Bites. marticle velasify, tershmoveT plase gas selegtiony deatlon control to

PR SRS g5 Sk S i

and Ahe tikeli Bgitable plaemfaespmy s@@ﬁﬁfsl 4¥¢ 1describBE H1FaS §£ENPIBEU.S. Pat.
restrictive ternms _"caonsistin essentlally of '

No. érﬂiﬁ e Spdkar ﬁbalbfsupraAwhw&rm inepeporgied by refergpeers and
per cent ages used herein are by wei ght unl ess ot herw se
A d.thd R&mnY aLd . f
> FRRDNLRE the St PEAEHIRET BRLE Shdolk comfodfRle Robdents,
materiidlsys {ayatse dstoys, r efcgr emc ebd aconfuinttly asshplggedasind elsis r invedtion.

A hlgéefte Referrln .to_ the dravvlng%,a FIG 1 shows a
ceguiingly, ihe,efeBAgi A IStYICOMBATSERL B Frower Easfrictiyg iqyms

“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

.



whi ch conprises at | east one conponent having a
plurality, and nore typically a 7 multiplicity, of
airflow holes for which the method of this invention
is useful. As shown in FIG 1, conbustor 10 includes

a cowm assenbly indicated as 14, an outer conbustor

lLi.ner. i ndicate s 22 an n i nner. coppbustor_|iner
muylfigliciey 8 aﬁﬁﬂ%ﬂ&?‘?syf%aéﬂahlg%. ermethgd 1o g R verrioa is st As
hedn 801G 61 AotntisRPQ9SHciEL ' %F%S
) casing 30 and an i nnerccon%\ﬁggg?gisgg&?)%m&. e1isg¥‘1’aa‘rrlld()]lt6r
comhpgder lingsandicated and2 26dancinnereerentaistoy lmen indicatédgémeraly as

about cent.erli-ne IS t _shown nd are radi all
265 X0 cyferc 0 e ind 38, AAREORe BT o A asblpstor
casdtpy BOaneéhatimee tombueod thdhg BYNaDutéRan® et NRer@WheAnd 26 are
casing 30 forman outer passage therebetween indicated

gensyalby snsplar in forghahoat p eeeterlinernxis (ot shawn) and asmeadially spaced

' [ ' : t her t ween..
frohf heh off ) Berit 4 iAol SRAE B IAG L OGL TR PG iner 22
and the aipat casimm Infdemain outeepasigt theftbetwieen Slidicated dfthrrow 42,
0 is forned in the cow

hﬁG" An annul ar 8fe ing )
while JORg ynara3sgmolyh &0 #Rd Sl denesrcasing 34 BB safb dnngrr passage
thetdBbOveR HRHSHAS byl&row 26, COnpressed air is supplied from
a conpressor (‘not shown) and is channeled in a
directi onb{generally indicated by arrows 54 of FIG 1.
Cowhassgwiht b6 santourited paiwagpspeimengabf gutehamliginet Hpers 22 and
opening. 50 to s t ombusti on an rally into,
26 RS U0 S4B e B 2 s P b 4 ool of
consieshed bi idb doRBEEtoP 0.t THE EMngﬂeQéégQ?r is SgipliRg fﬁ‘in‘é b lcOM{pressor
an

for outer and inner liners 2 26. spose
(nohghapay rand Azichanpeled imaakitection Beneeally indicated byGimoaay 54 of FIG.

theLr [ stream. ds is,an annul.ar
1. b LodoBRBREY | A pHRRS A Pk B P Bl S0 support
consistibe ind PEHEINP1ntE thebrter £hd TREEHREsaess 4D Bnd dFovHRlA 8 used
Each swirler assenbly 62 receives conpressed air

58, . . by -onpr ¢
to 3t lgastinastiadlyeproniglesepoling Firflaw fenautar ead nenssdimgirn g2 rand| 26.
: . e ar. iyl ed and m xed b
DishdiR8 pifivech dig ifeihn B8R et Ul Bln B3 rEirbEf< Mostream
endsiix hiradnilar domehdatgess. i A phirdléy CINdteshif@BnEdB HRced 8wirler
| t shmil d be noted that although FIG 1 illustrates a
assembliss &2 456 mogated daithe deme plate She Had swirler psembly 63 reesives

. it
coml e RS Hol, AR RpoRAR <P 4 R rdnk BRI M rube g, The
fuelumd dii are swistédt dndmuitetl lyaiveirléi dsSermblodsi 629 and e restliting fueliair

.re r.esdenthat ie(\fé .
mixture 18 discharged info 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 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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doubl e annul ar conbustor is shown in FIG 2 as having
two rows of swirler assenblies 62 and correspondi ng
fuel tubes 66, as well as a centershield 68. The outer
and inner liners 22 and 26 each conprise a single
wal I, netal shell having a generally annular and

afii i she oGbERIy Hamibsn A0 R cbRITCBRBISTIGRC SESidecH in
coftactSk e théQefagiGl n_ggzo&glealpﬁi 01&91”5‘&5@(3% Sqnﬁ’lﬁﬁgl hb finer 26

conbusti on cha and a co or air supply surrtace
happ het & cpmbiustioncanfage tor \wideh78 l’mnrrgﬂmthat &iombusmdzegasas fin the

t ]
copfufitnihahB5® FO5 € 018" b Shiabl sbiticel e B PRot wih the
relitdiel £ @odIEs hir Qﬁ iBRF Pasdape Ube A§@ﬁ@bﬁbm%uﬁh§ﬂ‘ﬂqflc3§ g of

a cald or alr supply surface or side 82 in”contact
lings 122 andeZ6 3lsg heg KﬁélP%Ftllé@ &rerardbands nnqlmated gpwdag@s 8 and 86,

o SRS Py B b Re 22w 2
p

withenemabdsyord®. 84 and 86, as well as aft |eaf seal lips
i ndi cat ed generally 88 and 90, for securing liners 22
n.conbus shown in EIG 1, both

A 3ot o i o b erand Vst Siners 28 i tmoe drsmedifbarein lacee
nur\kllmﬁé&{ﬁ' aitHWPRG 1O R@feﬁ'ﬁﬂ%)é@! 110]. 8Swhidh 'sREws, or Ilﬁls@nﬁ n;ilrposes,

shows, for il ativé purposes, | nner
inng lmax/l-’lﬁghanng)va ofw rad] sllativelyy senatl huggeg gebling dolesgindicated

e BB S 55 By B, e g oo
plupllity af idws OF sphales u@ﬁspﬁqﬁbﬁ 8601id; &' Ihafchea geﬁ&hngﬂ gs 98, and

hol es i ndi cat ed generall as 9 ast one row
at lggst jone gew ofilpnger dilutingl ledes mdmamd@tngmﬂgraal 109 that cxdéhd from

oL 24 U GEL 16,55 o b e PR e
cas€ af eutef liaer 21). |DifRiondles 1@2I intrb@ite Bfo é&ﬁbds‘fﬁrr&gﬂl@)@r 38,

air intg conmbustor chanmber 38, are generally f
are grpgraldy far ymaligpiay nunher ﬂmggmgeﬁmlw@zand amc@ﬂyemnwxrapon

have 88588 n
hol%% A é%?ﬁat?ﬁ/h © & %'8 egt? gﬂear}g?t 135 P %?rﬁgﬂyt 3{% til}gg ?he Cross-
secti@nl iaommadf holea 99 fanH C98€ STRE tianshiBion Hofest 9 El%pﬂty]{q)ﬁhll? Rxially
e col

?Jdg_s 9% are t p| cally axially slanted from
slangedyfromyf] e gold 53¢ b 3r2et§§b%t¢SP@°tW@th0§ iside 70078 Tlstherdqvmtream
S aut er an
dirRAU°THEQ Hr SOh TR b aplfiifer Blskactl 97 o G iteile Bldhen he
nuggetdarid trasypimatidn dmlebcﬂﬁleSmQQS AP dliRBtel SdoWrisaearR o as to form a
P Wirg1 tre o as to for
cooling film on the hot side 70, 78 of each liner 22 and 26.

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 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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cooling filmon the hot side 70, 78 of each liner 22
and 26. Referring to FIG 4, and viewed fromthe hot
or conbustion side 78, a representative arrangement
of nugget holes 94, transpiration holes 98 and

di lution holes 102 is shown for inner liner 26. As

aigigeet Bomm ot o i RBei G sockes CHom Suouhest dntabam 270
m161¥)‘h®" %d}g t%}ﬂ%li}nﬁbﬁlaﬁlﬁﬁt @9021%63.%0% Orﬁﬁgﬂl%heéqﬁ(ﬁﬁ m;lﬁéut' 508 to

f or med stream end of 't ner
ab@ﬁtﬂ;@nmeqrelm),l ai(f g spadieg thanchetwom off fromt shoat Bytosgbaot d0 hole
di &gpl ration holes 98 indicated generally as 110

& ng formed and arrayed after nugget hole row 106.
The nugget holes 94 in row 106 and the transpiration

Ashglk@ sh&8n iin IFIQ}/\E4 1dl Qirbyinfeedtitially Nexveddahg FovelliadTBAt8d a§f114 of
from_about 01 to about 0. 05 I nches (grom about 4

pnmé&mommles L2 ds dncated tepaedstthpiupsiream end of émgutZG with a
SfiRerdn@ia 9 n&)ing %m'w']ﬁtﬁgi’ce&fa P13 %E ngg'? (#llelPlg %8%5 &?ﬁated

62 m cro a spaci ng here

’doﬁnstrcaabmﬁjhe j)ﬁnfwj' dllutd)rﬁhmiéﬁ r BrimAS dihﬁl@nﬂ'hmeﬂ lﬂrhnﬁls&ondary
i ndi cat ed as

dﬂ‘gtfonaﬁ'f% e Cflig gmefﬁtdyoh %olaeélgggliﬂ? "o frgem bt Guiata sabpwe 0.75
incHEREbRABLEN5 @ abdu? qtb ggﬁgsw’ith %@gﬁn ié’lftlgﬁ ‘ﬁgféls Eiltl Y %chally

extendi ng row I ndi ca ary
 being lasger| ipchaneeler thomntlse sceandaf dilhhomholmaﬂj{S diDeptading upon the

P I 14
diafie B AT St at% pfaly 5 a0 205 FREVER0 Blimppoilusion
holad o1 arfd ot @bako2y toOabBﬁt 1200¢eeaddy e{mﬁ&%&e& 8 Pd?med in the
about 19 mm), with the prinary dilution holes

lanl'ypl cally being larger in dianmeter than the secondary
di lution holes 118. Dependi ng upon the dianeter and

RefRfff BOFICt BEL &xa Seladh! G U ERALA 300 ROt in

out&t?ﬁneﬁ'eﬂmflﬂalisluﬂhdawd an1imled ekiéhd ot Egantad bhgle ddwifivardly
(& érl ng to , a cross-section of one such
towagdg{

%fi?‘a{lsttﬁanbm ﬁrwg nbsl wde & frebotiside Hm%lanqr i2Re(Thecross-

. e i
ie. ,saxtmldmg dta stamtedSaI@E uiivadlyltowerds 2 ddﬁﬁ&e@lﬁ@ﬁ& from cold side

ctio or such a transpiration_cooling hole forned
82 §0§1qtﬁ 8| ofliner 26. )V\émsao%g i FiG3 rhot s:deg70 typically has formed

thereon an additive thermal barrier coating (TBC) indicated generally as 126. To
adjust the airflow through hole 122, an overlay metallic 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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i.e., extending at a slanted angle upwardly towards
the downstreamend fromcold side 82 to hot side 78
of liner 26.) As shown in FIG 5, hot side 70
typically has forned thereon an additive thermal
barrier coating (TBC) indicated generally as 126. To
.adjust the airflow through hole 122, an overl a
migigns), mere &‘}B?E}”ﬁ(g‘%’lﬁcﬂbegt ddo abouihmils (frgepehout 34 tpeabgut 178

iSRSy $d), iOYel AR APRAE 2D | 4R whi
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oveilajemz@llicTévatipg ist depobited, sroatjornofjtating dB0 @heets hsle 1234t the

f.0r 0S4 ting.coating,l pend .on varie of
ool S PESR, e AR PRy s holes 3 looned by 432 Beckuse the
lipednd. 14206 B8Rk §s paffAL G SlRA0NEh ithe E&x@ou 3381dT&0alhgN 30, this

angle 134 for gleposnllzg coating 130 can be the sane
effgetive]shradugest the dirmetestofi de 4 P2 mndcthusm gartiallp bbitolos ¢ Eestricts

the

U, R 10 I R P o

entthiwhitess, 120Ukoth patpe dal(by fre@NNSidge diotQjRent! 10l 151eP 08P for a
.in the range of fromabout 1 to about 10 mls (from™ _
BIVED BIRSSYIS 9rp- ofy® @ respli4 themirflome Hromayassags e (ox/#6 edjapgnt to liner

fi ; 0 j | fr . b
20N ool Yho Coding 130 e AR ip b BRGHEr so
to ngptoict Tlhalﬁlpwa&lrm@malaﬂ@é o_akmgﬂérajixahﬁ@_ orQMﬁ}Heﬁ)bf holes 122, so

tallic coating, is deposited, a_portion of coatin
as et o ‘P‘@%@Z‘ggta sisificdorghsdier othegrias srlepiegmatiom
(e 2w b ' 128%d N 43t :
SR MY ) SRR 0804 ) £ St
thisf fniaheet, diet dirfldve of diner 32 (b8 R6pfcan dat domtyollaD and hidjusted within

ffect.ivel the dianeter of hole 122, t
decfd T Gt Bpeivotiots Hpbendefy Fbai, e nember eohflse 4Pt ar
parﬁﬂl%/ﬁlléﬂfﬁritﬁfm@ﬁéxﬁoﬂ 338 otffw&til{%igﬁloé Eﬁ%%@ﬁ YOLoRls 122 that

airflow that can enter such om passage 42

are (f@led fwignthsapnstiore 13% of @patingnt 30, end/on e &gyeef torwhich diolasni 22
.q. AS lt., th i.rfl f
are BfERRY Wiie s inRoioh T3 g0t okt o Thol o 1021 60

reduced. The coating 130 can be applied in such a

In gmnodine Cordfoneh Jueh takilfderd B andl 6| A& R WO Nzes hid afflow
or smaller quantity or nunber of holes 122, so as to

Passagg tarsast arg HEpigalht peniralled dighlyawith aegdril ¢a, botfe fupnerdangt lower

. i A L, LOWS), .arr ) .
GO SDEUEEAHL M UL By oS5, BHERUER) sppine
airfloeseatka cbuld refulsinRAnedd cdnsonaht dlrglif 1o ARTitidR dkBéssive

126&Ti can be controlled and adjusted within desired
coojingriairéloy; ok g $quikh fesyHsing defamentad effsen or raginenberforarance,

opelBiIRY add qediflGh.. 3ifis condition is 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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partially filled with the portion 138 of coating 130,
the pattern of such holes 122 that are filled with
the portion 138 of coating 130, and/or the degree to
whi ch holes 122 are partially filled with the portion
138 of coating 130. In gas turbine conponents such as

ners.22 rflow hole sizes and airflow
coghiirgiicts 2 and 26) fisbhera lapece dhan Groced bolegHEP ylogite ither of
faci@@@@ldot 0 both upper and lower airflowlimts or
specifications. In the conbustion chamber 38,
insufficient cooling airflow or area could result in
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7, RSt Bvef b ity Sitaly anaomRirEay rared, Botsomareagng or
enldfﬁle g thy flebve 8RhRIGITEMe 952 fﬁ%ﬁ%&%ﬁd&@c@d bgsa&ﬂﬂé‘ h&ffed

vari ous processes that are used
arropg b3 (ssediGodd.cto theidinilieated biyi domble h@daah mw lfab(sme [FIG. 7).

h.h 122 f
By Bk A S e S R A o
respeot tOERIGD 5, diafived 184 JTahéNeUnREod KEIES $22 8Mfhe Pe?lul:é’lﬁféjr adjust

or electrical discharge machine (EDM drilling.
and cafilairglow therethrepgleDM dri | 1 i ng, a recast | ayer of
material indicated generally as 146 is fornmed on the

A 051t 1 Syt oYL P SARRGRL o8 SRR e
alrﬂﬁﬁr theGughr koley ﬂIZE,ahzhd/ thus adjusting and controlling the airflow through
liners 22 and 26, includes the steps of: (a) initiaily determining the amount 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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subjected to dry or wet grit blasting with an abrasive
medi a such as alum na particles. In wet grit

bl asting, the abrasive nedia is suspended in a liquid,
typically water, and then sprayed at high velocity to
reane TBC 126. As a result, and as shown in FIG 7,

rec l46|styp|cally partially or conpletely
stepg, B%t%ﬁ‘ﬂgplpﬁé‘r RdpisgiBed PepssuieiTap ackss diolescid prior to

o O LB T g
prediotebhinetl gaessurea(¥)odepdSting seseldeted. thitkness B dostiig 130 based on
SR A G e RGBT st
depdaatig 16lcaa@rd1 0lsositlia% ﬁ%ﬁbl@&ed ﬁﬁgs o alrPoad] Uﬂ]{] e mftfiflum

control airflow therethrough. odi nent of
airflaw i dhe presslested margst pHdesined mﬁ]oustus rypieaity sdedtedkd prtg'lde

soffent Bl Mg B, B Erbinin Hhercrk ol J 1ot 3 Sictiea

makhmltm duempamrstmﬁlgo%nglﬁa)opefutﬁmal hmd A REHLR E&nﬂeﬂaure is
through holes 122 prior to applying

unt of ajrflow,
Cale ngpfﬁmi ¢ ANVERPIGNtIE vueh lings 23and 36tlie r@mu@ments will
be ﬁiegeTﬂg mﬁﬂ?{gxgn AélLfﬂ)%\F ofzale%ﬁjéeﬁirs tgﬁ%al??;se[fe(g V f sufficient

descri eterm ni ng
airfldw dughgmaihelscciﬂfﬂ)mﬁtsamtmﬂ alid P ﬂﬁﬁl&@@ﬁ@@ﬁn&mﬂlﬁ € other

eatj steps (b) and_ (¢). as needed until
| CO“PIPPéWé‘é)s'% {oh iR GRDSRINS GhwhichiB T seseectivalife requirements
are SHRO A JEBNAirBw SH!?"I{EGQ cHﬁltdheﬁ% &ﬁﬁ e R&i¢ Eﬂtgld @é{:tt ofYcomponent
tec I'SC

__appropriate no ation o nique ose
lifcias agesnitoef] oxcesiicgmradiens. ténpétaturesmd dan 409, WelddrieCrd dvedrtling

t al) ... iss June. 28, 2002, which is incorporated
to tﬁ? epypg%ﬁgfﬁﬁ%’é‘vﬁﬂf%el | et al nethod, as nodified
for use in the enbodi nent of the nethod of this

In usiigané CaldwelIng hUaetholl & mddifisd ﬁﬁ%s@fn th@ Jrﬁetg&y 5 QR xﬂgelﬁ‘lon

predet er mi ned pressure drop across holes 1 pri or
(seaBiH\3 ofCaldwell shyalioent), 2he bubive Icam;m@m hemchias fcbmhustor liner

22, b? elsg g%ér?:lecg@ bg)sa pé%séglgee (iyvlﬁtalaggsléq gl@t zﬁxFF RS et e{i{ﬁ is ddep031ted

on ﬁﬂdltsid@gmil- 30. hasadpressuriRtfor DA Be&fhs@bf ftﬁ@&iffe’f’é&@ Gh pressure
hol es 122 so that airflow through holes 122 after

betwrepdbe tupsigeam and slernsgeas Enils ofuthepressurp flove eod.eal pressure

drof SRR Rt PR 20 L A et oz 8 Bt e ppstream

and sestre ipeespiiry iattekndiwd, [ digiown thraagH helss thg Qul rbeftcalcﬁqsated
122 to maintain liners 32 and 26 bel ow a sel ected
For a turbine component or portion thereof, this airflow is compared to a preselected

range of desired airflows. If the airflow is within the preselected range of desired
airflows 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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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
airflow through other conponents within the gas

withig (e, éreéﬂgfrtﬁtg rangerndi desed airflowst HEypicatlynpienstep of kiepaniting

' ratures at ich thejr respective life
coffH 130 eed BB RErhidh B3 oo iiyohee i ks EriTGe et o
al so cause a detrinental effect on conponent |ife as

Tha mismiin aifflex oSt Vige@l@tid Mngb esIP@ssatd '@%lodRdisCallected to
to this enbodi nent of

al.so Qﬁ,corne ted accordin hi s ]
provigsutficient gieow froual eles P2 toamaiain thet tuaineearmpehentée.g.,
G b ' : hS: N tion SeQ. -
oBDE O R el 45 8r O PSR Rttty MBI bbracl o i
maggnporienperasue s edcutated ts peovidd meenvidihmeain whidhecdt@sbnent
1.fb a, reﬁsurF fl ow stand, before an after_coating 130
if5 oL RENY Wil beimet. oFhs mptiamim airflow Offheaange is selected to ensure
thaP fiRES suARYdne BirflR B8 SR B AR %mg&gmg' dithe ge{éctﬁrﬂiﬁ]e engine and
ressure between the upstream an ownst Feam ends o1
tha? e pthes somponentziarst matitained belosu maxinum peiporatures at which
.holes 122 of the conmbustor |iner 22, 26.
ﬂw@ﬁ%ﬁ%QQﬁﬁh Wﬂ%ﬁqnﬁﬁ%mQMﬁgdomnstrean1pressures are
known, airflow through holes 122 can be cal cul at ed.
Whiderspecific einbodintnudmkis inwhtibA hhvéebech RE@Ded, it Wil be apparent
irflowis conpared to_a preselected range of desired
to thopg |s%1ﬁ§<_i inthe g that, yariansi modificationst therefsr earebe anate without
Sid: [ 0 h onb QL .l iner 22
AerB R 8 REEAE o sber 4, o5 bt W UToR0 1 BF appinde
claipms. | inmits, it is then ready (i.e., acceptable) for
use. If, however, the airflowis above the presel ected
range of desired airflows, additional |ayers of
coating 130 are then deposited on the conbustor I|iner
22, 26. The coated conbustor liner 22, 26 is again
nmeasured for airflow through holes 122 as before and
the neasured airflow is again conpared to the
presel ected range. In one enbodinent of this
alternative nethod, these steps can be repeated until
the neasured 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 nmethod. The m ni rum airfl ow
of the preselected range of desired airflows 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

requi renents will be net. The nmaxi mum airfl ow of the
range is selected to ensure that there is sufficient

wriaTfis @uaimesugth ot her conponents of the gas turbine
engi ne and that the other conponents are maintained

bel ow maxi mum tenperatures at which their respective
T1ife redigthechiontasiugiing aistow g tusbigp sempprens hgwag meplurglity of

- aidpwthioles. woldraurfoce, anden haesurfdess ovhiebainl thei airflniv Holdseextend from

- thapplareimface to tHehits esusticd, [tesl methddhen@irising tAé sty dfodepositing an
ov@ﬂ@y ﬁb%b'c@%gt(ﬂﬁfhétsgr@@bfhﬁe HRSiRe %&B@d&m ind® RdhhéWich that
- at Iéé%'insbllﬂ@ of Qhé 'aFrﬂcﬂ@ﬂol%g %P& f{.l%d' teI rI ?Iﬁ(ﬁ%jatmg

appende
s Bl of e %@qﬂl‘s F'Fef Ho%m T R Ealust the
ai %‘Qi @“%'Pt ?EHFJHP?F?[“ nenbi rf| ow hol es, a cold surface,
a hot surface, wherein the airfl ow hol es extend

2. f r orﬁhetfn%th%Pa claim flavereiln theovedy watefliceatinhis deposites to a
thiclnegs pEfrong abdut 140 sbowbflOddiposi ting an overlay netallic

- coating on the surface of the turbine conponent in a

3. manfiée msetbdd phakhim 2t whearaiatths @rerlayf metadic aioafingiy depoeited to a

thigkresPaf fidnhbout Ritd heslit winkilk. t he overlay metal lic coating
such that the volume of the partially filled air flow

4. hol emhel rﬁeﬂﬁb@'ﬂﬂegaﬁp‘laﬁ/hbl‘élrameuoﬁerlw‘%etaﬁlcr édaﬂ% ﬁé“ﬁ%hed by
pléfﬂ’%% ﬁpl ne conponent. 2. The method of claiml

t he overl ay mstalllc coatlng i's deposnted to a

5. thﬁ'ﬁ&ﬁ%ﬁf&)dof élé %rznﬂﬂ%%m thet ie‘ag elta t%? ??naprgggtall\q rAly

cotfa s Mg B Eed! Saiet CSFOYR SRFISHRAST oy BCkhgy

cobaliypnd alloys theseofnet hod of claim 1 wherein the overlay
nmetallic coating is deposited by plasm spray. 5. The

6. met Rbe method dAciaim S wiherein ieoherlayweethltiy cortinglid 4 BiGrabt ¢oating.
conprises a MCrAlY coating wherein Mis a netal

7. selfecmethofl rod nelaime1 gwherpindbe sivertayngetalic icoating isidepadited on the

colpl saflaciof an OEM turbine component having at least some larger than desired

airflow holes.

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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cobalt, and alloys thereof. 6. The nmethod of claimb5
wherein the overlay netallic coating is a NNCrAl'Y
coating. 7. The nmethod of claim 1l wherein the overl ay
nmetallic coating is deposited on the <cold surface of
an OEM turbi ne conponent having at |east sone |arger
than desired airflow holes. 8 The nmethod of claiml
wherein the overlay netallic coating is deposited on

Hﬁe Tﬁgl é%n’fblﬂj Io?ﬁr?er%}i; CI? n]i V@ Wh{ar%hct%mggj sU a@ea}é a‘r}: ir %L&)ply side,

east sSone ecomne

whergin g e ﬁﬁ‘éfﬁc‘?rﬁrﬂﬁ%?@ e Ievherpin theel '@%‘Mﬁ@'ﬁ‘é gxtend from
- 9e alnstpphbsidretodhgcanebustiorpsidie atd Whereinghaoyiray aletaltic cohting is on
Ak afr sopphhales, a cold surface, a hot surface and
wherei n the airflom;holes extend fromthe cold surface

t hot rface, east, sone of the airfl ow
18, o Pt B 10 VRSP a iy o irelied Bisa
ibisknesa pf fre@sdboittetd abeutilAeileol d surface to change the
vol ume thereof so as to adjust the airflow through

t1t;e t %Q'd@%bﬁ&gpﬂ%?%? clafl- 12:JOI$elr%|g :tné %@er&?rm&?_ﬁ@tco&fng has a
co‘%%ﬁ \rl\ﬂf)mr?g?”tﬁogg?a‘i' :ﬁ"i% wherein the cold surface

Is an air supply side, wherein the hot surface is a
¢dnbuIhe comisusthe liveraf glbier £ whardie thel avbillapwmédtalliesatiog @inrises a

fopany chiigaiHersh MRS % n%tég l%leﬁegteg %ggﬁtﬁggmgc%ns.?wg%é |rr§ﬁ‘ \hickel,
[ Ing 1s [
é@ppﬁy%Oﬁ%éa%@{ob%gggonbust or liner of claiml10

- wherein the overlay netallic coating has a thickness

9. f ridencatmbustorlinerof gloivut 4 Woerminltise oveBay Mbkllic oodiing isox NiCrAlY
Icbaeiy. of claim 12 wherein the overlay netallic coating
“has a thi ckness of fromabout 2 to about 7 mls. 14.

e tor liner 12 wherein the overl

15t a) PR iog PO Eat 3, ets  wheroR e o P e i e fopopfed

pfter gt ﬁé%télo"@éi“’@@’t’ boles have peromgr eniproed raﬁersoﬂmrgal afariufasiyre of

thietlirdine coppéridnium cobal t, and al |l oys thereof. 15. The
conbustor liner of claim 14 wherein the overl ay

]IIIE tal lAIng:etf(lzo%afEnl' ao%.lstlng anJ\(lzoqréllmg the BI%FOW 19 a combustor liner having an

air supply side and a combustion side and a plurality of airflow holes extending from the

-air supply side to the combustion side, the method comprising the steps of:

(a) initially determining the amount of airflow through the airflow holes prior to applying
an overlay metallic coating;

(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.
' 16




16. The turbine conponent of claim9 wherein the
overlay netallic coating is deposited after at |east
some airfl ow hol es have becone enlarged after origina
manuf acture of the turbine conponent. 17. A nethod
for adjusting and controlling the airflowin a
conbustor |liner having an air supply side and a
conmbustion side and a plurality of airflow hol es

fxte nﬂ%eﬁﬂetﬁ%o?aﬂﬂgﬁxhﬁ 17 @i'lérelﬁ Lﬂpeoérﬁse‘féc rgl‘?getd_? ﬁiﬁ Hl%ﬁc}v\ilsq Reludes

side, the risin e steps of: (a
 RPEimam 90w SERRPR st ike Witk aimior tropgh GAL srRegRnts of the
gasdurpinefangine konaistalt the pthebcemisingivta dpelowrmaxinaum algmperatures  at
wkittalthdirc res pedtiven ¢ife refireaieptsydr@thedn overlay netal lic
coating on the air supply side by thermal spray
positi o in.a .m r _such at at |east sone of the

B8P olne s s Pl ey 55 o) Risaeq ok 4% v
volume of the partially filled airflow holes is
angBe methadoftapirady wékreirthe avarfal owtallickeoatinglrotpases a MCrAlY
batilgWMeRD B1Ss a hiztal 86 REdTrdM 1M ghdiD BRAIMIRG ofifon@hiEld, OW
%I?a'iiﬁﬁhgg‘;oﬁgfe él;olyQYMer%lfes after the coating has been

ppl 1 €d; ahgatg '

repeating steps (b) and (c) as needed
until the desired degree of airflow through the
A% f | dhe methed of daimcHivehesain the@verByanataltideadtiad is@l NICMAIL 7
vdoatigj.n the presel ected range of desired airflows
includes a mninumairflow selected to provide
syufficie jrflow through the plurality of airflow
' -esit%&ﬁ%l‘ﬁlﬂf yptipg oy 6?1’@‘?1?3 %%TW@}‘\%'QQ Auprality of airflow
t Rolgse ther method compriging thengiem ohtepdsiting anceygriae metallic enating by
ntaemallsprayOdepbbidoned badriade ¢flthe tordire whrapaient ih Bemanner such that

Pi9sR 85hé 91; {ngwﬁ’oﬁo@ses greeearﬁéz|8§ﬁlzm¥¢ e N9 m?lﬂli(é coating

: t \
?s?ﬂéh@%x“ﬂ%% YR SRR RENEL R Ao Bl yeidRd s hadht e
iRy ArRuUgiige dirbiee ceMAYERENnt s bel ow maxi mum
tenperatures at which their respective life

rRJUI MERRKSoPd IR £3 whBrein (A€ tiBihE @8mpPndnt RiaBombustor liner.
wherein step (d) is carried out one tinme only. 21. The

met hod of claim 17 wherein the overlay netallic

&dat i hige vethodicf ekina 2M@hatein theaatibogtonlirer das aMairsupply side, a
EBkdlLstinl st A/ HREh tHLaiFloAUbISONGE R frdtd 1 ait SEWPPly side to the
Qbﬁ\lﬁﬁétion side, and wherein the overlay metallic coating is deposited onto the air

supply side,

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.

16a



plati num cobalt, and alloys thereof. 22. The net hod
of claim2l1 wherein the overlay netallic coating is a
Ni CrAlY coating. 23. A nethod for adjusting airflow
in a turbine conponent having a plurality of airflow
hol es, the nethod conprising the step of depositing an
overlay metallic coating by themal spray deposition
on a surface of the turbine conmponent in a manner such

I ed jﬁt?ﬁof%%m?:zﬁtivhg%ﬁ}tﬁ{aﬁ ér@%’ ﬂ}% afie cggtﬁwg Qgéﬂa?éd on the
| b SO0 Aot B0 RROIS 1 [oAPs $Te P Sl iai P FEcHPTIGH 22914 6

charged so as to adjust the airfl owthrough the

bi neth d of
L e PR BB ine S e s ity Gialthd i APPSRl the
it S Yo At 20 angle dmtihdiferent fiarethebefiite slanted pa@e. has an
air supply side, a conbustion side and wherein the
331” | W‘iuﬂ:‘me% @lé'bﬁl‘?‘lgorfernp&rﬁﬂ}%m%arco%ﬁﬁbryl|n§+ Kk rb% ;th}ﬁmy of

Hp&dsﬁdle%n sy Y&er e'gﬂ'gg

OSI side,” & %}f} allt)éé)f rows of
Wb Sourt Sk n?vzeg FRLLACIAR A
dbdfpinchas, aaghl afitiz iranspitdtion @aslingdfoldsrextenging dvimothe @oupply side
he lties cdiablstich §idéli piresveriay hit@aliPdding depssney 3RAKE air supply

&1 \n}h%relr?gp*é'éstoso% bﬂﬁg% nsﬁl?atloﬁrbgolf@tlgl?e% 39% 8§|1t S‘thiﬂuéé with
%O\f%ﬁgaﬂe%"mﬁoaﬁaﬁ’%ﬂlan;@‘f R oS S0 LS thardifow

H@veg%ﬁ@ﬁabmﬂgomhgﬁwbetmeen of from about 3 to about
10 hol e dianeters. 28. The nethod of claim 27 wherein

tﬁe t[ﬁgésdaarrfbﬁgtbplfherb?klgﬁn §‘?(gvﬁ&@matﬁe ft rfé %@ﬁ%glei@gJ/&%dlameter
5 tr'?erhré‘ %%t%&"”gfab\éf’g O(rjﬂszg’ \ﬁf?gk‘te%g) fﬂ? By efihy'ave @ spacing
rtBergbetwesr olitamgbew 3§9ﬁa9tédﬂmietcl@netars|c suppl y side at

an angle that is the sane or simlar to the slanted

w0l e. TROconfh\RtdraihBosk QhinCERWRLRH W@eﬂ"eﬁlbgbe&l&‘? hglgf %glﬁbfd at a
R g FOR e ol Rl e Bring g e o e

angl e. 31. A turbine engi ne conponent corrprl sing a
conmbustor liner having a plurality of
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airflow holes, an air supply side, a conbustion side,

and a plurality of rows of transpiration cooling

hol es having a dianeter in the range of from about

0.01 to about 0.05 inches, each of the transpiration

cool ing holes extending fromthe air supply side to

the conbustion side, and an overlay netallic coating

depAOBIUEIING GRELEYG ARFDIGW 1D TERBRKE IGOMPONENEHY

some of t ' ' | artially

FiTed w rerOREIRGL OV AP M R ER AR hange

the volune thereof so as to adjust the airflow
ABRSTRAGT GHEHEWDISOLOSIORRonent . 32. The conbustor |ine

of claim31 wherein the transpiration holes have a

di ter ..in the range of from about 0.02 to about .
A e iadinsing e 1S in s pbive ompresnd 5 Réahing ribwrslity
f ut ' r ) / t
of Rl ROIbD (B0 T RERR, SRS 1 st o AbolBH A Blertay
metatieeritiag (230)gingthe eurfacey(7d, 82)00f the ¢urhine cotipRhynt(22e26)dn a

O T O

the GONThNGE t}f&%ﬁa}m@ fiffkd ieBo® m&%&gg@&% Eag go agdjust the

.adjusting the airflowin a turbine co ent
airfipyy thygueh frerebine sompemen (180 WAkl evided 2 a tuFhimermetrpodent

c ' ep ofy depqsi t] overlay,. nmetalli
(25 3BPAARAE ol S Bof RIS U, Aofpt Simf e piEione ol
- (122pbpiaggrirti{IB2 fille® with thie ove elEN cd ARk ﬁqgoj €R%hange the
sone of the airflow haoles aé 0) are partrally flllef
volume therepfiso ag ieadjust ihecaicflovt theoysdythe urbipe tompenkna (23, 26
hol es (122) is changed so as to adjust the airflow
FId brough the turbine conponent (130). Also provided is
a turbine conponent (22, 26) having a plurality of
airflow holes (122), at |east sone of the airflow
hol es (122) being partially filled with the overl ay
metallic coating (130) to change the vol une thereof
so as to adjust the airflow through the turbine
component (22, 26). FIG 2 17
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