'EH 11319 NON- STI CK MASKI NG FI XTURES AND METHODS OF PREPARI NG SAME FI ELD OF
THE | NVENTI ON [ 0001] The present invention relates generally to masking
fixtures. Mrg Specifically, the present invention relates to non-stick
fixtures that are useful for nasking selected portions of a workpiece
during application of a workpiece coating thereon, and nethods of preparing
fixtures for such purposes. BACKGROUND OF THE | NVENTI ON [ 0002] Gas turbine
engi nes have |NOY-$HEK MASKING RIKTURES AR MEBHOPSIGMPRBPARBNEGSEME i n t he
formof fuel, to thernmal energy, and then to nechanical energy for use in
propelling aircraft, generating electric power, punping fluids, etc. The
efficiency aof gas turbine _engines increases with increasing operating
terrperatures.Flﬁ]ggr%‘?FBIFIE,H\IVFF?I @Nis a | arge incentive to raise the conbustion
and exhaust gas tenperatures of such engines. However, the netallic
materials currently used in the hot-section conponents of such engi nes
operate at tdRPMdat uFhes preseny maentiop heelagsp aenerdllyi tas rnagskingefixtureshe Maie
stability. | ool el L S ions_of dl?r’[]g i epgi nes,
metallic mat gplg %ﬁésaué’r {e}leul%} ?Siep{z)gerh%;ﬁélonhge?&%sa@ %(g{ ﬁ{s&a e?rgléér[gl%%?%gma ove their
mel ting poi nhaskinglselsetedrportiohs of amtoekpieat slugng wpplieasancef & eorkpieat cwagisgonl y

because they are air. cooled, or .because_.they conprise ceramc coatings
thereon that T8WeF a?%‘@eﬁﬂ%srogﬂepag%ﬁﬁg{ef&?rtS‘ﬁ%o‘?ur?r%SS'conponent, t her eby

al l owi ng the conponents to be operated at higher tenperatures while
utilizing | eSBACROROUNIIOFE. THECRNVERTEDNC coatings may additionally or
alternatively provide environnental protection to the netallic conponents,
protecting the conponents agai nst the oxidative and corrosive effects of
the hot gasegopeRIsSi NGast MRS BE@uEMa0E 16MehRYused @O Q3)veRUHe Rkl Potental

operation, the airfoil and _inner buttress surfaces of the turbine vanes are
directly expd®e@ytig thnfornef fephctedhermalensiey. akthert iy medigaicdlspegy éorruse

accel erat ed gxipfeiiAP aBBEMCHTEASHO Blecdie GBWEE, RahYingdG&. Bl Crre@Edididy | S
generally applied to the arrfoil and inner buttress surfaces of these
vanes. | n corffrgasfurbipggngines increases with increasing operating temperatures. Therefore,

there is a large incentive to raise the combustion and exhaust gas temperatures of such
engines. -However, the metallic materials currently used in the hot-section
components of such engines operate at temperatures very near the upper limits of their
thermal stability. In fact, in the hottest sections of modern gas turbine engines,
metallic materials are utilized in hot gas paths at temperatures above their melting
points. These metallic materials survive such temperatures only because they are air
cooled, or because they comprise ceramic coatings thereon that lower the thermal
conductivity of the component, thereby allowing the components to be operated at
higher temperatures while utilizing less cooling air. Such ceramic coatings may
additionally or altermatively provide environmental protection to the metallic
components, protecting the components against the oxidative and corrosive effects of

the hot gases passing therethrough or thereby.

[0003] During engine operation, the airfoil and inner buttress surfaces of the
turbine vanes are directly exposed to the hot gases, and are therefore susceptible to
accelerated oxidation and corrosion. Accordingly, a ceramic coating is generally

applied to the airfoil and inner buttress surfaces of these vanes. In contrast, the
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EH 11319 remaining surfaces of these vanes are not directly exposed to the
"hot gases, and coating these remining surfaces nmay actually be detrinental
and degrade the fatigue |ife of the attachnent mechani sns and ot her highly
stressed regi®h¥3thereof. Therefore, these remaining surfaces are typically
| eft uncoated. [00041 Fixtures are often used to mask the sel ected portions
of the vane that are not being coated. However, with such fixtures,
bridgi ng of t ceram oat | i pl:i enof i urs

pet veen t he vaRaTERGRRRPR hEP RRE G AR R0l o S R oy

t he ceram ¢ coatingthesegemminjpgawdgces mapatthallybmdstrimenteloaardalegratle the feteguani c
coating to adher Q the,vane en th ane is renpved fromthe fixture.
Bot h cases rggﬁi?%ehé)’ g{%aé:}lll ?tcglnr? Ahbun na(;forﬁheéncfwfé)llyks%eﬁﬁffjoge F SWor re|°%(i or der
to prepare tTerefanghéseremaeing surbacgase typidalipeefengomed. [ 00051 It woul d be
desirable to have fixtures for selectively masking turbine vanes or other
wor kpi eces prior to coating unmasked portions thereof. It would be further

desirable to [peoss fimkiurRsard BAén el @VBASIS the Rieltblel PbRGES of Biehans aat &d Wi t hout
bridging of the workpiece coating occurring between the fixture and the
wor kpi ece durohbeinggeatde Howen i Sm‘i{’ﬁ}l@ég"@é@@i%@?e qefamip GPAing deing

particularly a%ﬁﬁécf BRhEY e ofEY el BRiwebh ¥eWahS aiREihP BReusd fielf. th"brih%&@ec'f to
t he wor kpi ece coating being deposited on the workpliece so that |eéssS

handwor k and/mo#y eawpsdme hhie caramenedaling ée)ahip aovandidn thgevanpedexsuser grtraSUMVARY
OF THE | NVEWeQ&i&?Q%é r@‘%‘&ﬁérg'té‘%eyvané,*\?nbe%bt%eva{aeld?s%}nfobgu?frtéﬁgt% ?&H}ré‘.tgs of

exi sting maski ng I Xtures are overcone by enbodi nments resen
i nvention, wWBah caslsaeewre o signfsdanngmbuntt ofr kendivoekt amd/er reoverls tin gltdesi toh
respect to the mr%givgn%efop&%tiig aSQei Nd o i%Q_osi ted on a workpi ece di sposed

therein so tHatPWwor piece coat | d lfl)rrbl1 gingis less |likely to occur between

the fixture and the workpi ece, thereby mnimzing the anmount of handwork

NG SIS A W T MBS C
wor kpi ece or other workpieces prior to coating unmasked portions thereof. It would be further
desirable to have fixtures that allowed such workpieces to be coated without bridging
of the workpiece coating occurring between the fixture and the workpiece during
application of a workpiece coating. It would be particularly desirable to have such
fixtures be non-stick with respect to the workpiece coating being deposited on the
workpiece so that less handwork and/or rework than currently required would be

necessary.
SUMMARY OF THE INVENTION

[0006] Accordingly, the above-identified shortcomings of existing masking
fixtures are overcome by embodiments of the present invention, which relates to
masking fixtures that are non-stick with respect to the workpiece coating being
deposited on a workpiece disposed therein so that workpiece coating bridging is less
likely to occur between the fixture and the workpiece, thereby minimizing the amount
of handwork and/or rework that is necessary after the workpiece is coated. These
fixtures utilize controlled average surface roughnesses to ensure that the workpiece

coating does not adhere to the fixtures, and controlled Rockwell hardnesses to ensure
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coating does not adhere to the fixtures, and controll ed Rockwell hardnesses
to ensure 2 EH 11319 that the fixtures can maintain those desired surface
roughnesses tggoughout time in the harsh, abrasive coating environnments in
whi ch they are used. [0007] Enbodi ments of this invention conprise fixtures
for selectively masking a workpiece disposed therein, the fixture being
hard enough to nmaintain an average surface roughness of about 25 Ra or | ess
on predet er m thetdhs fixthees ean mhintafrethbsexdesireal sutfreougdhoaises dpeahed tapphitieat | ons
of a workpie %r%ﬁ%%%pgzog.gigﬂgrgngtmon%pietes di sposed therein. [0008]
Enbodi ments of 1hi Q2 IWEAL oA APLE Lol L FY ¥ETPES for sel ectively
maski ng a wor kpi ece di sposed therein, wherein predeterm ned surfaces of the
fixture have avepage.surface . roughness of out 25 or less. and a
Rockwel | har B0 of ERSHTENS S i BYEHGR Sompts0oy Ten B ot REREY BIv RS
invention al seokpREY dsposeBtthaels, therfixdire RRingNthrd enbigkt il Baih@in &€heghgevel y
maski ng a wor kpi ece during_application of a workpiece coating. These

met hods conprii&tece Frughieshef gbout Fompr kgs pr avrdeisFringd gudises &gélse Bxtugene

fixture to0 afrRYEEAGEpSAT ARRcARHODIES §ofkpicdb Uhtide offiQErehS 9 8rkpfiath
ensuring that the predetermned surfaces are hard enough to maintain the

aver age sur f adepasesligipiedss  t hr oughout repeat ed applications of workpiece
coating. The preparing step may conprise polishing the predeterm ned
surfaces. The ensuring step may conprise: (a) naking at |east the

pr edet er m nedl0808]f acEmbodimehe ¢fi stiunmvehtigmako nengrisal fixtares rfgr acleRoekwel |

nardness of ehahdie] PR oS ol RO Rl P b A L
pr edet er m nedhavs un bawes mffatdreughnessiif @bt 28 Raow Resslahd hRodkwedbhadneat of east
about 65 Rc; quﬁ&{ éc) treating at least the predeterm ned surfaces of the
fixture to hat'®8hORRC PEREE the predeternined surfaces of the fixture to a
Rockwel | hardness of at |east about 65 Rc. The coating step nay conprise
applying the EOiO())(;]ur eE?n%gctiiimre]: tsvoifathpshinécien(%i%ln a\{s%pc?gmprise methods for preparing a

fixture for selectively masking a workpiece during application of a workpiece coating.

These methods comprise the steps of: preparing predetermined surfaces of the fixture

to an average surface roughness of about 25 Ra or less; and ensuring that the

predetermined surfaces are hard enough to maintain the average surface roughness

throughout repeated applications of workpiece coating. The preparing step may

comprise polishing the predetermined surfaces. The ensuring step may comprise: (a)

making at least the predetermined surfaces of the fixture from a material having a

Rockwell hardness of at least about 65 Rc; (b) coating at least the predetermined

surfaces of the fixture with a fixture coating to harden at least the predetermined

surfaces of the fixture to a Rockwell hardness of at least about 65 Rc; and/or (c)

treating at least the predetermined surfaces of the fixture to harden at least the

predetermined surfaces of the fixture to a Rockwell hardness of at least about 65 Rec.

The coating step may comprise applying the fixture coating via physical vapor

deposition, chemical vapor deposition, or any other suitable fixture coating process.

The treating step may comprise hardening at least the predetermined surfaces of the

fixture via a nitriding process, a plating process, or any other suitable surface



deposition, chem cal vapor deposition, or any other suitable fixture coating
process. The treating step nmay conprise hardening at |east the

pr edet er m nedm;ﬂr{@ces of the fixture via a mnding process, a plating
process, or any oOther suitable surface 3 EH 11319 treatnment process. The
fixture coating may conprise TiN, TiAIN, or any other suitable material.

[ 0010] The predeterm ned surfaces may conprise at |east a portion of any
fixture surfieassenwpesoessbr Tdgifixgurefcomingkphe cempnst TN TEYNOOE Why higiieneen t he
fixture and the  wor kpl ece. The predeterm ned surfaces may conprise at |east
any fixture SUMRICEECTRat will be exposed to workpiece coating when the

wor kpi ece is being coated. These fixtures should be capable of being used

in a thermnal ay process. These fixtures my be made of A2 tool steel at
| east parti all P@lO&oatQ& RIP4aterTinQd SHrasesmay ComBriseab aas aRstiomgt AW iktIEe a gas

turbi ne engi rk%rf&&@%x@f%rﬁndg[r%%l:]orﬁ}iééeh:%ﬁnrfoeﬂw&%ﬁn bARBELHS fidRde V@Bt ages of
the present invention wl readi |y apparent to those skilled in the art

during the coverkpiees: Tlhfeplfeéwr@wfﬁ’gwf@@@dm}pwlmﬂseWhé?taétl anyrfefrerceidecesar e nade
to the accomﬁﬂﬂlﬂ%ee W%c?% \%}k;ﬁ% Jokﬁ%&ﬁénethe @8 1e95 N, %@a%@rﬁesgf the

present inventlon, ereln acters ere esignate |ike
parts thr ougrfmnues n@um Bancapglsle oDESﬁRIUEEﬂI oM t@rm‘ﬁll—lEprE)Rp\WbN@S Theeel Rktuithe
systens and math ds h sen ntion are n . bel ow
with reference tg i ous‘%f Pooﬁr%e]t fr%asef\ artﬁlny ﬁﬁ%]m gur &' }1%%@ a L&hemt i c

di agr am show wigkpieteun mptﬂﬂ&gasasrbﬁmaﬁ]gﬂebmmemexerrpl ary masking fixture
of this invention; and [0014] Figure 2 is an expl oded view show ng the
turbine vane of Figure 1 partially enclosed in an exenplary masking fixture
of this inverodmn. Dfurdet FRESGINR] lahiNaDfanthighs SINYENTdsEN ih@O1ib) wibbet he
urposes of propoting an unders [ of the invention, refere
purp peadlly appgrent to those stkﬂpe% {rllgthe art during the coursé of the foﬂowmg
description, wherein references are made to the accompanying figures which illustrate
some preferred forms of the present invention, and wherein like characters of

reference designate like parts throughout the drawings.
DESCRIPTION OF THE DRAWINGS

[0012] The systems and methods of the present invention are described herein

below with reference to various figures, in which:

[0013] Figure 1 is a schematic diagram showing a turbine vane, as coated in an

exemplary masking fixture of this invention; and

[0014] Figure 2 is an exploded view showing the turbine vane of Figure 1

partially enclosed in an exemplary masking fixture of this invention.
DETAILED DESCRIPTION OF THE INVENTION

[0015] For the purposes of promoting an understanding of the invention, reference

will now be made to some preferred embodiments of this invention as illustrated in
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wi Il now be nade to sonme preferred enbodi nents of this invention as
illustrated in 4 EH 1 1319 FIGURES 1-2 and specific | anguage used to
describe the same. The term nology used herein is for the purpose of
descri ption, G }lnltatlon Specific structural and functional details
di scl osed herein are not to be interpreted as limting, but nerely as a
basis for the clains as a representative basis for teaching one skilled in

the art to VAGURES Y-264Hal P¥citib arRiABEREd it R} DO he AME. MPRH fehaRbldRps or
variations in the depicted structures and net hods, and such further

appl i cat i ons Ustd hereings fercthe PEOSF of descTintioetnt iligHtagan-i PPesfic srustHendi n, as

woul d nor nal |f¥n<9f59§lrdefaﬂs Qf@ﬁo&lﬂmle}eﬁgarb ottt e ?t{térpre?c'aeats hﬁ'ﬁ’tﬂ% ferfdelyQshe w thin
the spirit and scope of this invention. [0016] This invention relates to

fixtures thatbagip é01ushefqﬁlmfs @6 angpicbantptiye |bavs ot tegebimizi engsskdfedainibe kysitece

during appl i %&bﬁs Lt f’b e k]%iﬁ%%? ivai%gty;n”g AnQeh cinf &Bcan‘%’ﬂg or Pg@&% @l y@r epari ng

fixtures for suc ese ur es Ize contr aver age
surface roughhps&ﬂsuﬁnummkmimbﬁodimethﬁndmrsmﬂmkxmmbﬁme¢mpéphsbﬁﬂmhe

wor kpi ece coatln S bei ied to GEes di s ased . her e D, making it
oss?] FRel v Toveaion Ay B RER et b BER S g5t iR oni FHHGEELPE Bt Ren t he
fixture and tchasidewed toHebGiehin mldplmmdﬂcapmthlhmva:ﬂtmnnt of handwor k and/ or

rework that is required after the workpiece is coated. These fixtures al so
utilize controll ed Rockwell hardnesses to ensure that the fixtures can

mai nt ai n t he [gerd)r edrissnhRa8on HSBONRS FREurésNthat BR HRANfof GRdsking RI¢edonmeNt S
in which they are used. [0017] Referring nowto Figure 1, there is shown a

schemati c di RGFEAes o¥f %1quskmqeedurm@n@pbeanoasofcbaw%wq? egnting dAIFAL y2Pon- st i ck

masking fi xt ypgn&ds dthirSpdrinY §ikkren forTslaL~1$ pup$&EP| BeYe hsa{upésnﬁma%n&&leeorrpr i ses
an airfoil 12, an inner buftress 20 having an inner surface 22 and a mate

face 24, and aaﬁra%tseﬁaqﬁutqughr%sesaoh@@km@ieaﬁx'iumqerronsﬁqpk avith 13pecing® Hemat e

face 34. [Ooljv%rkJX&J &Q{}A%’bg%g a}fe\}]elaqo Wo %CL’: gpo ér@% h@@ﬁ% hﬁégsfhﬁgl. s 22, 32

are coated (i.e., er sur aces o ne vane
remai n uncoattea. bridging of the workpiece coatmo w1ll occur between the fixture and the

workpiece, and minimizing the amount of handwork and/or rework that is required
after the workpiece is coated. These fixtures also utilize controlled Rockwell
hardnesses to ensure that the fixtures can maintain the desired surface roughnesses in

the harsh coating environments in which they are used.

[0017] Referring now to Figure 1, there is shown a schematic diagram of a turbine
vane 10, as coated in an exemplary non-stick masking fixture of this invention. This
exemplary turbine vane 10 comprises an airfoil 12, an inner buttress 20 having an
inner surface 22 and a mate face 24, and an outer buttress 30 having an inner surface

32 and a mate face 34.

[0018] Typically, only the airfoil 12 and the inner surfaces 22, 32 are coated (i.e.,
with 7YSZ), while the other surfaces of the turbine vane remain uncoated. The
portions of the vane that do not need coating (i.e., mate faces 24, 34, etc.) are
generally selectively masked before being placed in a coating apparatus. This may be
accomplished by using a masking fixture. As previously noted, existing masking

fixtures are less than optimal. However, the fixtures of this invention provide a cost
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portions of the vane that do not need coating (i.e., mate faces 24, 34,
‘etc.) are generally sel ectively masked before being placed in a coating
appar at us. Iﬁlgﬁy be acconplished by using a masking fixture. As
previously n d exi sting masking fixtures are |less than optinmal. However,
the fixtures of this invention provide a cost 5 ElI1-11319 effective, |abor
savi ng neans for nmasking selected portions of a turbine vane during coating
t hereof . The effestive! labl daa;agin&gmf fottrbisRing Qéledtbd SortiBYLdttd Qibisd tefdugagt | y
reduce the tine it takes to process a turbine vane hy reducing the anount
of handwor k éﬁﬂﬂ@ﬁhm?@MﬂWR“P%éTdﬁ@a%%%%@%ﬁFwoﬁ%mﬁPEﬁHWéﬂﬁﬁécﬁﬁmé§h¥6r use in

a gas turbi neneRgt Nfaket BPtMessINRrBIBO vak ity kediR ?'tlﬂbgarﬁélfﬁ Bf RHdRbrkl AR
invention may conprise any suitable shape or tormat, so long as the fixture

adequat el y preverkihat Sdeerstasy tqiepare hs vaeﬁs fertise inngas torbiie caginer wor kpi ece

di sposed therein frombeing coated. In one exenplary enbodi nent, the
fixture may conprise two parts: a top fixture 50 and a bottonlfixture 60,
as shown in FI?Ole?ﬂe 2The[ 0929ick Tineskimg fixiuresu ot the imagnti@onqnay' semgrisorpuent i onal ,

metal lic coatf %le sgraPe oraf\(/) %eanlo%nd %]eaTIiXQUTe afl%quateb ]i)rfeveéll se?ec?eé rPOI)'iltO(lj)Q C51|3ng

t herefromto oM i Ve-si Fosure
opposi te the ofnbe phsdt €0 oi. otlﬂnazvmpitecealdisposaﬂel‘ieremnﬂoﬁa)dmc@ﬂ:empr 15 ®nan

aperture therein degg&xgd totL i substantlaI%y flush at i% %ﬁr(isurface
with the i nn&FEERIAR B PHAXTHRERY SGTPPESE BT SR deP ﬁté"el B Buttress
20 of the vaneaomQixtFe 60)2SEHG inFigurd he top fixture 50, the top fixture 50

may be secured in place in any suitable manner, such as, for exanple, via a
set screw 58 [0021] The bottom fixture 60 may al so conprise a conventi onal

netal | ic coatjpe®; bophehdyifheurasendy Rboaiphsdd c@ﬁctnh@ﬁm welalik &Aigxbendi ng
therefromto forma five-sided encfosure with a artlally open end 63

opposi te t he heriaggngnd pete Siraed feprtwadls| 3 f’d&‘é‘ﬁmgéhﬁe%gn R yoEbAPIESedn
aperture thergiasHesid Q‘;:Qrﬁaﬂy Ln ttP§3 9@50'5@4 Y ehdl gf%hz &, Tﬁépa?ﬁgl@ropﬁur face

with the inner surface e out er ttress 3 I n enbodi nents; the

bottom fi xt gne 58maymgmpisepan;apertare theneiy devigned oy fit hstaarially Ausicatritsipater enpved
from the bot tsgmlce with the inner surface 22 of the inner buttress 20. Once the inner buttress 20
of the vane 10 is inserted into the top fixture 50, the top fixture 50 may be secured in

place in any suitable manner, such as, for example, via a set screw 58.

[0021] The bottom fixture 60 may also comprise a conventional, metallic coating
box having an end plate 61 and four walls 62 extending therefrom to form a five-sided
enclosure with a partially open end 63 opposite the end plate 61. The partially open
end 63 may comprise an aperture therein designed to fit substantially flush at its outer
surface with the inner surface 32 of the outer buttress 30. In embodiments! the bottom
fixture 60 may comprise a removable portion 64 that can be removed from the bottom
fixture 60 to enable easier insertion of the outer buttress 30 of the vane 10 into the
bottom fixture 60. Once the outer buttress 30 of the vane 10 is inserted into the
bottom fixture 60, the removable portion 64 can be replaced and secured in place in
any suitable manner, such as, for example, via a nut and bolt 65 and an anchoring

device 66.



fixture 60 to enable easier insertion of the outer buttress 30 of the vane
10 into the bottomfixture 60. Once the outer buttress 30 of the vane 10 is
i nserted int%xﬁﬂg bottom fi xture 60, the renovable portion 64 can be

repl aced and Secured in place in any suitable manner, such as, for exanple,
via a nut and bolt 65 and an anchoring device 66. 6 EH 11319 [0022] In
enbodi nents, predeterm ned surfaces on the fixtures of this invention have

an average syod2ge roLghodisknsf prbaeimizh fMafa&ds dness fixbtlesfofRaRkWRIntiomar dness
of at |east about 65-85 Rc or pore. The rel ativel%/ngsrmo kt;/msr‘ﬁrfaces mnimze

the anount SRV} RpTage ertasarousynashat akart 35 Bareless 4 afkes #dEs8h the

fixture duringleaabdiids85 RctdiendiOr KR REEvAY SROSE dudfhtes RliMmiRNKE ddidunbar dness
ensures that the desired surface roughness/snoothness can be naintai ned

t hroughout r ep@arkpircaseatior thasevillndhere © and byild wp PR Hheelrureslirinmeeasing of onnent .
Si nce these fuhexWf@?elc@rd?slpeééﬂ'tﬁéﬂe&‘f améttlme REGRES eng st Gt (HOCIKRLLER 0L I NG,

they prevent, or at least mnimzé, bridging o e mgﬁ pi ece coating
bet ween t he froughoese/smneothbdse cawo bk piagtaned BRghouT hepsetep netlef e Hixmeelinsair f aces

conprise at |east. portions of the surfaces. where bridging of t rkpi ece
coat ng my CerteBIpud IR RS, SHE BEE USSR RoedeBfBoar nem
shown, that iwwekpiebescoating, ahsyt ptelvaseopat ldagnainixhize hbridgieg of alld wodpere ends 53,
63 that are closest to the%. vane %&\ﬁg‘; sposed therein. Controlling the
average surf ZeEMERIHYFRRYE TMye AY F*H&Fdness of these predeternined

surfaces makes it less likely that bridging of the workpiece coating wll

occur bet vveeT izgi fixture and the r kpi ece, di siosed t,heretjntg. Sone or all
of the ot her &%y orhesq predeigraningd sutfaces gpmaptise 3 feasteROTARs OIS SPEA%S posed t o

wor Kpi ece COaiteRgbMieR bheneMIbKPicRE & ohting REY RPcE OsHRELN- thedtiinsre 2ad B2, end
pl ates 51, 61, etc.) may al so have their averadge Iesurface roughnesses and
¢ 1

Rockwel | har drekriess- cJanthe smbediment o, that anchy lepptythpsecporpigns-aftthe k wit h

respect to the My kRineaes SPRBIN areYRBsttd@ie VRIETD BEposed haehsS Rhubitfe _
fixtures coul'd have their surface roughnesses and hardnesses controlled, if
desir ed. the average surface roughness and Rockwell hardness of these predetermined surfaces

makes it less likely that bridging of the workpiece coating will occur between the
fixture and the workpiece disposed therein. Some or all of the other exterior surfaces
(i.e., those surfaces that may be exposed to workpiece coating when the workpiece is
being coated — walls 52, 62, end plates 51, 61, etc.) may also have their average
surface roughnesses and Rockwell hardnesses controlled to make more of the fixture
non-stick with respect to the workpiece coating. Even the interior surfaces of the
fixtures could have their surface roughnesses and hardnesses controlled, if desired.
However, it is most important to control the surfaces where bridging of the workpiece

coating may occur.

[0024] In some embodiments, only the exterior surfaces of the partially open ends
53, 63 have their surface roughnesses and hardnesses controlled. In other
embodiments, the exterior surfaces of the partially open ends 53, 63, as well as the
exterior surfaces of the walls 52, 62 have their surface roughnesses and hardnesses
controlled. In yet other embodiments, all exterior surfaces of the fixture that may be

exposed to workpiece coating have their surface roughnesses and hardnesses



However, it is nost inportant to control the surfaces where bridging of the
wor kpi ece coating may occur. [0024] In sone enbodi nents, only the exterior
surfaces of ége rtially open ends 53, 63 have their surface roughnesses
and hardness 'ngﬁtrolled. In other enbodinents, the exterior surfaces of
the partially open ends 53, 63, as well as the exterior surfaces of the
wal |l s 52, 62 have their surface roughnesses and hardnesses controlled. In

yet other enkestidRA! Mard dthé dnBoliPientlbrd a6 pofiblé, dlalxdrel Mehinhdt spiy be
exposed to workpi ece coatlng have their surface roughnesses and hardnesses

7 El'l-11319 2B&MOPHP] &8 INX®HY ot her enbodi nents are al so possible, and al
are within the spirit and scope of this invention. [0025] The predeterm ned
surfaces of the fixture can be prepared to an average surface roughness of
about 25 Ra d¢9025¢ss The wedetaminedaydaces ot heafixting qanrbgareppredgglansayerege t he
surfaces wt j.ve <l : Byl ot her

sui tabl e nanﬁg?%eﬁ%gggk&tﬁﬁgﬁﬁﬁgs g??{?%ggbg@§3§§8ﬁ9?§§§’F%Séﬁﬂ@@@“Ys

achi eved, a Rot#wed the sitfacenerls andbraibeurhedh {185 wReel or samdpapenior atanyedet t he

pr edet er mi ned rfaces can be achieved in various ways. If the
predeterninedmgﬁwﬁggﬁgnof the fixture have a Rockwel | hardness of about 65
Rc, they will work well, they just won't likely last as |ong as surfaces

with a Rock ardness of .c] oser to 80-85 Rc.. I n enbodi nent he  desired
D nase. caninlzel 2 GRS m | ahSP e SaralR Fienobih RraHAYetne BekHEl er o nod
surfaces of thaginkdsXdfuibout 618D RS EED @i ABEUSS thet fredetigminee GuHaded k@S b Can be

achieved by treating the predeterm ned surfaces of the fixture, In yet
ot her enbodi fERE¥Ed th¥ariyssyVavsd Hathgnedetaminegesuserssedle thepxHisk PRG 2 he

fixture out afocRwEBh&EA&S of MRut BRARC AheyRIAKWEIK whBIKEIS S Wi iatkeltlafBas Re or

nore, so that no fixture coating or surface treatnent is necessary to
har den the filsitaassudages yith @ Roskwell kajinsssofyclosst @d0- 8k rlslembagimeptiethpar dness

of at |east t{GRRAGEE ThRARIASLHPRind Dxlh&Lotifg B BScld@el he

surfaces of the fixture. In other embodiments, the desired hardness can be achieved
by treating the predetermined surfaces of the fixture. In yet other embodiments, the
desired hardness can be achieved by making the fixture out of a material that has a
Rockwell hardness of about 65 Rc or more, so that no fixture coating or surface
treatment is necessary to harden the fixture surfaces. As previously noted, controlling
the hardness of at least the predetermined surfaces of the fixture ensures that the
desired surface roughnesses can be maintained throughout repeated use of the

fixtures, thereby maintaining the non-stick properties of the fixture.

[0027] A fixture coating may be applied to at least the predetermined surfaces of
the fixture to harden those surfaces to a Rockwell hardness of about 65-85 Rc or
more. When using fixture coating, the fixture itself may be made of any suitable
material that is hard enough to provide structural support to the fixture coating so that
the fixture coating will not be susceptible to cracking, chipping, or other premature
failures. In embodiments, these fixtures may be made of a hardened tool steel such as
A2 tool steel. Preferably, the uncoated fixture materia] will have a minimum
Rockwell hardness of about 45 Rc. The fixture coating may comprise any suitable

material that will harden the fixture surfaces enough to maintain the desired surface
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desired surface roughnesses can be maintai ned throughout repeated use of the
fixtures, thereby maintaining the non-stick properties of the fixture.

[0027] A fi x%ﬂrz 1ﬁoati ng may be applied to at | east the predeterm ned
surfaces of H&¥ixture to harden those surfaces to a Rockwel | hardness of
about 65-85 Re or nore. Wen using fixture coating, the fixture itself may
be made of any suitable material that is hard enough to provide structural

support to theighhest Un&ediali BEbSEmeRaL the tiRGurd ic¥dtihg omfpdisdsTHNVO! Irlmut be
suscepti bl e to cracking, chi gﬁl ng, or other premature failures,

enbodi nent s, TPhESRTE poafing B8y hepf Eﬂé’Sh'ﬁélléeSFC‘@eﬁa?We'ﬁéH’bP@memsst’éé‘PO‘S‘G’ch as A2

tool steel. Brgfrmalli. "Fﬁ?éaﬁkmfé%mrﬂv &h%%&;ﬁ)h@@hﬁ{dy%lté{ﬁlé hnaf{'x%\‘esu@hﬁ@ ni mum
Rockwel | hardness of about 45 Rc. The fixture coating nay conprise any

sui tabl e nafercxamplehpltysighl Yaperadeestian{&ViD) et eireanieal vapee depasiiengbVDy nai nt ai n
the desired surface 8 ElII-11319 roughness thereon. In enbodinents, the
fixture coating conprises TiNor TiAIN. The fixture coating nmay be of any
sui t abl e thi ¢0028%s, Hmdhhdnesntddihnembgtemedbwfac& ob lrhri:cﬁinmse, tandcthe Thi s

fixture coating may ed in ta

et o, o benfor e Bl MAcRY ol e R R e ReRo e b8 o)
[0028] The hanpaems af\/hérhepmylegjetﬁ;rtmenaﬂnﬁgnfas:esStcm applg it itex tthoe Bardeeﬂld t he
har dness of the_bjnderalwxgi&r}g mater ? t the fixture itself is nade from
are both i nmBo¥ERmEuTT AP '?‘Fa‘fﬁo {fEe-coating, it is best to apply it
to the hardest possible surface to maximze the life of the fixture. [0029]

Surface treatnents nay al so be used to harden at | east the predeterm ned
surfaces of (029 xtri@ce Beaumeest R aisorerpd ishasdengidenst 5 medesimipsfie. \Wien

using surfaggideat m%rﬁxsure tub@ Rfol:R‘\I/é!f Rarlide3€bf 2RV 6P Re r&l%r@f WY uSiit abl e
material that is hard enou% har dened to a Rockwel har dness of about
tx

65 Rc or nor surfgaeriresimenise the Fléa!tﬁﬁéfrm%y b¢ madmefoaly rpibie mﬂtﬁégléh#ﬁl%b%lfies may
be made of a Qﬂ[aggetg%q lfaﬂﬁhecﬁ&)eaekoéﬁl&%h ha es%%ftaeag&ta O%feln mfe QY sQkRer

mat eri al that a m ni nrum Rock har dness o 45 Rc. Such surface
treat ments margatwompr ils emhodimputs.riese fidfunys npdyetei magle of a hardened tool steel such

as A2 tool steel, or any other material that has a minimum Rockwell hardness of about

45 Rc. Such surface treatments may comprise nitriding and/or plating.

[0030] To use the fixtures of this invention, an uncoated workpiece is mounted in
the fixture so that selected portions of the workpiece are masked by the fixture. When
the workpiece coating is applied, the portion of the workpiece within the fixture will

remain substantially uncoated.

{0031] Existing fixtures often require large gaps (sometimes as wide as about
0.060 inches) to be maintained between the fixture and the workpiece disposed
therein so that bridging of the workpiece coating is less likely to occur. These large
gaps, however, allow significant amounts of overspray to accumulate on portions of
the workpiece that are to remain uncoated (i.e., on mate surfaces 24, 34). Some
eliminate this overspray by taping these uncoated surfaces of the workpiece with high
temperature tape prior to inserting the workpiece into the fixture. Others eliminate
this overspray by handworking (i.e., via an abrasive wheel, hand grinder, etc.) the

workpieces to remove the overspray from the coated workpieces as necessary.
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[ 0030] To use the fixtures of this invention, an uncoated workpiece is
nmounted in the fixture so that selected portions of the workpiece are
masked by th Hf Jur e. When the workpiece coating is applied, the portion
of the vvorkp| ece Wlthl n the fixture will remain substantially uncoated.
[0031] Existing fixtures often require |arge gaps (sonetines as w de as
about 0.060 inches) to be maintai ned between the fixture and the workpi ece
di sposed t héi®idvess QuéthRdndiollGgl BlerdEreiBe furdek higsifg afdbiending roweass,| i kel y

to occur. These |ar howev | 1 ow si n| fi cant anounts of overspray
to accurrul at i3gh ’68?‘?‘15‘%%40{55‘?*%rﬁ&"ﬁ%‘?&éﬁeé‘élpt"ﬁ an’%r?‘P’(’iC‘? &?‘?é‘?‘%%iﬁ’ﬁbﬁ‘ﬁt ed
(i.e., on matwrRplbdeasRB théf reciting BRMWorklebd NBLM thBleSTiQUEISTE BheRYral api Ng
these uncoat ed surfaces of the workpiece with high tenperature tape prior

to inserting PrPRiCaFApIRREabarifeRsve. RRddnerFese CulhBmg ferl thavArkpieces: hi s
overspray by handworking (i.e., via an abrasive wheel, hand grinder, etc.)
the workpieces to renove the overspray fromthe coat ed wor kpi eces as
necessary. 903311131 COIHIUWé\V@PXiStmgcﬂrNWaﬁMﬁﬁmgobﬁi@nvw@atﬂéew fmuchher

chi ppi ng and (b gndi 5&%&5@%'@6‘&) mc\é%)qg thx%Qm n%H'tKe% “{h%hf?{turre r!ﬁ' N9

(i.e., strlpplngt i ece co rom e Wor plece and
recoati ng thevaskpikee disgped Boteim. t Tais @re‘vlemesr substahmlty\mnmprzag/thepwetsbmm are

manual | abor jntensive, and i.ncr gase rkpieces. = [0032]
T cont rast (R ESTE: PhieriiRas SRR ¥, fsieby Siarent b Se b R R ow ruch
snmal | er gaps df aafdivorR.aB@0r fenohietht mosthbe dond tatcaed rkpeebefde ifdaxtber e and
the workpi ececf sposed therein. él"lhlﬁ prevent or . substanti al rlllltm zes

the overspray's® L1 GUEFS PYROSh ﬁ?dfn@ff’éfgs eYKlisciRgrERys thedion

si gni ficant| yant idbfehdRd theeychTBEBfor Vorkpaidehakaratdaed if eNdfikwtdiaif tigst be
done to a coated workpiece before it can be wused for its intended purpose.
This al so |rrﬁP‘éF\7‘é‘§“the yi el ds, increases the throughput, and decreases the
cycle tinme for workpieces that are coated in the fixtures of this

invention. [0033] This invention also conprises nethods for preparing
fixtures f or [@833]i n This invention also comprises methods for preparing fixtures for use in

any suitable workpiece coating process, such as, for example, thermal spray processes
such as air plasma spray (APS). First, any surfaces that may allow bridging of the
workpiece coating to occur between the fixture and the workpiece disposed therein
should be prepared to an average surface roughness of about 25 Ra or less.
Additional fixture surfaces, or even all the fixture surfaces, may be prepared to this
average surface roughness, if desired. Thereafter, the critical surfaces of the fixture
should be hardened to a Rockwell hardness of at least about 65 Rc, more preferably
about 80-85 Rc. This hardness may be established on as many of the fixture surfaces
as desired, and may even include all fixture surfaces. The critical surfaces include at
least portions of any surfaces that may allow bridging of the workpiece coating to
occur between the fixture and the workpiece disposed therein. Preparing and
hardening the surfaces in this manner allows the desired surface roughness to be
maintained in the harsh workpiece coating environments in which the fixtures are

used.

{0034] Several sample masking fixtures were created and tested in a thermal spray

environment. These fixtures were made of 340 stainless steel in a first embodiment,
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~any suitabl e workpi ece coating process, such as, for exanple, thermal spray
processes such as air plasma spray (APS). First, any surfaces that my

al | ow bri dging, ot he workpiece coating to occur between the fixture and

t he wor kpi ece di'Sposed therein should be prepared to an average surface
roughness of about 25 Ra or less. Additional fixture surfaces, or even all
the fixture surfaces, may be prepared to this average surface roughness, if
desired. TheraadfA2rop] tthed iara ecom ersbtrdﬁraaes Roédetdimired Xutfic@s of higufictulee

har dened to 3. Rockwel | hardness_of _at .| east nor e ref erably
Rbout 50- 88 REC FRPCURLY AHOE0nE S3angerans SHBHvEls b SrNGearairg P xt ur o
surfaces as afeslef8, suffict FoUEhRES RS IaBEhULE Ral br fekXbyrtuffind bac @slishiie
critical surfaces include at . |east portions of any surfaces that may all ow

bridgi ng of tHEABFkpIERE EG4PE ﬁ@‘“?rbsm%ﬁ%waso‘é@(%@ﬁ onrhe Gk stpipkesster!t he

wor kpi ece di sp@sRIAD BRI 68 viEPOPARL VASLANE abBa! $507E R abB& 1S4hERECThdsB Thi's
manner allows the desired surface roughness to be naintained in the harsh

wor kpi ece coafmnng ceaiings wareeabpyt 3-p miprioahthidke Affex they figurgreeatingswgs, appieB 4]

Sever al Sarrplt %rﬂxgned'sﬁltfwegﬁn% f e ea@)ﬁgre?‘ﬂgdz; 3&%11%& eésrb?r&?.lt spray
envi ronnent . ese I Xtures were ma st al n ess steel in atirst
enbodi nent, 8BREHhESNQuresmdreARed mhamseled;ted porsiosseef dwthine rvauasi dweing air

Predet er mi ned, surfaces of t i the pattia Qp ds 53,
63 and por 1 dhaar SHRE ot | D00 VliER, ebluf ekl PIMLTRAREEMETT 00

roughness of sgditanZimpRaveorents @ser émysulngffirxtunq Wbpmhtnaﬂhlrﬂgmmo‘meamaﬂmer a

he A2 too] <0 aer SRR Bk B0 ST ARt~ abbOraBoR Br Mot HaEEE bl e Those

fixture coat |w1gsp1mr ﬁ)aabglbht\:&:eﬁ the ofensnd theClixturf t Thist e tu, xdubstentiadat | Nng was

applied, the erm ne su ges, on both of these fixtures had a
Rockwel | har dfi Eg g’F a8 ° h8‘3‘£ K aq, ok L’?E WSO RERAe Sy EiSsel ect ed

portions of tfur kisdianVvangs Hihd) @Gning. Plassimoep thdse Ofixtared Yiodre W PfC e
coating thereon. These fixtures showed significant inprovenents over

exi sting fixtAPOSImAEIY A6 a¥RIsSaIang Meigustith gerferaningoyflt  This represents a

substantial improvement in useful life compared to existing fixtures.

[0035] As described above, this invention provides fixtures for use in masking
selected portions of workpieces so that workpiece coating is deposited only on certain
surfaces thereof. Advantageously, these fixtures minimize the amount of workpiece
coating bridging that will occur between a fixture and a workpiece disposed therein.
Additionally, these fixtures minimize the amount of overspray that occurs on the
workpiece. Therefore, the amount of handwork and/or rework that is necessary on the
coated workpieces is significantly reduced. This in turn improves process yields and
decreases cycle times. These fixtures are also much more durable than existing
fixtures. All these advantages make the fixtures of this invention very desirable.

Many other advantages will be apparent to those skilled in the relevant art.

[0036] Various embodiments of this invention have been described in fulfillment
of the various needs that the invention meets. It should be recognized that these
embodiments are merely illustrative of the principles of various embodiments of the

present invention. Numerous modifications and adaptations thereof will be apparent
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of overspray that occurred on the vanes, and virtually elimnating the
‘bridging of the workpiece coating between the vane and the fixture. This,
in turn, SUbﬁ%ﬁ g'ally reduced the anount of handwork and rework that was
reqU|red to pre Pe these vanes for use in a gas turbine engine.

Furt her nore, these fixtures were used for approximtely 250 cycles, and
were still performng well. This represents a substantial inprovenent in
useful life conmae eklitdinemke aft wighdut Hépara. frcﬁxﬂ&l%s]pxmrﬂesespsd drade @Q@Mﬁ this
i nvention pravides fixtures for use in nasklngT sel ecte%wportlons

wor kpi eces sdMYHRHEM WPk paEple: CHUIE; ‘Hﬁqug"ﬂ‘éspgess Red BFFD relate I8 BT PQ§ur faces
thereof . Advagla@efUmhsking fHRIS@atihX tufkiBS viiies] thkseeriities Al Watealfy AR ece
coating bridging that wi |1 occur between a fixture and a workpi ece di sposed
therein. AddPPsaamMagking Hul@aingmameathen §3p frbiae ?vﬁneaw@nweraﬁ isudtadpray t hat
oceurs on t N opOsKRLAC Gre TARIE! CbRpoddi AFTHMerQls BRBUAIKaAG Ot evor k
that is necessary on the Tcoated Pﬁpleces I's signiticantly reduced. This
in turn inprovestigr otess liyited de faxdres der maslkieg ang cloeting gess turliihe sogive xt ur es
are al so nmuc ur h 's i fi All.th v ages
make the fi x[]cﬁ)r ﬁen& tﬁ?‘%ﬁ%ﬁ%ﬁ |o>{ l%/ee?%d es%l(] L%ﬁgble CR}E{mf?’ 5@ Sggag{l}ént ages
w || be apparapplication tohcasya wokkidoedtopting that iseprevaiiy mchamc[a(ﬂ@&ﬁ)}ldédarol hes

enbodi nents of h&ls [ ent%on halﬁ§§ @ escrlb d |nt f the
various needs'? the Ui EntS BHEI9EE Bﬁgﬁﬁd H@IP% ﬁﬁi? d“?% t hese
enbodi ment s an&difietiehyarid Yaatiomt asveonaf withia the savpt pif @lse afpewdedi daimsembodi ment s
of the prese | nven tion. Nunerous nodifications and adaptations thereof
will be appargﬂf“WTT 8[: 11319 to those skilled in the art without departing
fromthe spirit and scope of the present invention. For exanple, while
enbodi nents described herein relate to fixtures for selectively masking and
coating turbine vanes, these fixtures may be easily adapted for use in
maski ng and coating many ot her gas turbine engi ne conponents (i.e., blade
outer air seals, etc.) and/or conponents for nunerous other applications.
This invention is not limted to fixtures for masking and coating gas

t ur bi ne engi ne
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conponents. These fixtures may be used in any suitable coating process for
the application of any workpiece coating that is primarily nmechanically
bonded to th rkpiece. Thus, it is intended that the present invention
cover all sui é@?@ nodi fications and variations as cone within the scope of
t he appended clains and their equivalents. 12 EH 11319 Wat is clained is:
[cO1l] 1. A fixture for selectively masking a workpi ece di sposed therein,

the fixture hehddtgs dmdd @hough to maintain an average surface roughness of
about 25 Ra or less on predeterm ned surfaces of the fixture. [c02] 2. The
fixture of claiml1l, wherein the fixture is hard enough to maintain the

average surfagajroughness oA fixhge mr%aeétﬁ«_egirﬂ@sﬂingwmﬁﬁécé NERNEN @i, F epeat ed
applications of a workpiece coating on different workpi eces di sposed

therein. [cO3fe Bxturprkeing hard,prough te mainiain an ahesags serfaperqyglerst ef shonkdd sur f aces
conprise at Ilga&tlesgopg,rehét%ig%j s@ﬁgcgslagﬁlgrfgﬁgrfaces where bridgi ng of

wor kpi ece coating may occur between t I xture and the workpiece. [c04] 4.
The fixture of claim1l, wherein the predeterm ned surfaces conprise at

| east any fi e surfaces that wll. be exposed t rkpiece, coating when
t he wor kpi ecz&lﬁg bei ngicoat{éhc'f. ftl’[tcl:"&‘if Cgél%ﬁe‘gl?ﬁr% uﬂ?ee%c‘)) r"fcrzﬁ‘c’alaﬁ%1 ?Ou\%ké‘?ei n the
fixture i s capalnhia thé abeage surfise doughnesst dnethegiredpraynedr mefess . thfongiojut 6. The

fixture of claingan, erein tfhe fixture is mde off A2 to?(I. stgel at | east
partial |y codtRsa®fi RIFIRHOITH AARPFL0H2HPE Fh ity P EBIEce) SRS wher ei n
t he wor kpi eceheg@fipri ses a gas turbine engine conponent. [c08] 8. A fixture
for selectively masking a workpi ece di sposed therein,

[c03] 3. The fixture of claim 1, wherein the predetermined surfaces

comprise at least a portion of any fixture surfaces where bridging of workpiece

coating may occur between the fixture and the workpiece.

[c04] 4. The fixture of claim 1, wherein the predetermined surfaces
comprise at least any fixture surfaces that will be exposed to workpiece coating when

the workpiece is being coated.

[c05] 5. The fixture of claim 1, wherein the fixture is capable of being

used in a thermal spray process.

[c06] 6. The fixture of claim 1, wherein the fixture is made of A2 tool

steel at least partially coated with TiN or TiAIN.

[c07] 7. The fixture of claim 1, wherein the workpiece comprises a gas

turbine engine component.
[c08] 8. A fixture for selectively masking a workpiece disposed therein,

predetermined surfaces of the fixture comprising an average surface roughness of

about 25 Ra or less and a Rockwell hardness of about 65 Rc or more.
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predeterm ned surfaces of the fixture conprising an average surface
roughness of about 25 Ra or |l ess and a Rockwel |l hardness of about 65 Re or
nore. 13 EII-%ﬁ%&? [c09] 9. The fixture of claim8, wherein the
predeternine& S aces of the fixture conprise at |east a portion of any
fixture surfaces where bridging of workpiece coating nmay occur between the
fixture and the workpiece. [cl1l0] 10. The fixture of claim@8, wherein the

predet er mi negeodyr f acesg. cONfHel HRuBlof IcRARLS, Whrein Melr€detaminfrae 86rfidaabf Wi | | be
exposed to workpi ece coati 2'3 when the workpiece is being coated. fell] 11.
The fixture §F BrHENFBIPHHRA dFatt grROTHGN PRy ifidtue suritcss gtheebPidgingi€Ed in a

t her mal SpraWoﬂEﬁ?é‘cg%atm[g(}ﬂa%]oc&?r betW8n HeXIxAE afd tehvArkpi&e. Wherein the fixture
is made of A2 tool steel | east partially coated wwth TiNor TiAIN [cl3]

13. The fixture of clai m8 wherein the workpi ece conprises a gas turbine

engi ne CO”"\/\E&E}E [c14]g 14.1yf3 gFLQOS'f EQim B %?e‘}élﬁgcpé;‘ Trédé&:HﬁSeJ (g{lrf%c%L ec“ Ve' y

maski ng a i ece durlng application of "a wor e coatling

conpri si ng t kemptieps leaafm]y[ﬁrxepasurfagesphad’etléxewpfadd suwbkpese cﬁatlnglsyhém xt ure to
an aver age sglefggg geoltsjg 1nesc§ategif about 25 Ra or less; and ensuring that the
pr edet er m ned sur %8 Fee k enough to maintain the average surface
roughness throughout repeated applications of vvorkpi ece coating. [cl5] 15.

The met hod of aim 14, wherein the _pre ring conpti se peli.shing the
predet er m ne&‘](s;lhurfacesll [c%}] tli “re?ﬁéfaﬁgghéﬂ g‘?élxﬁir Zf,caﬂﬁ@? 8%‘3 Phe
ensuring st eps&anRihes@sl spidy gréRsd. one of 1 (a) maki ng at | east the
predet erm ned surfaces of the fixture froma

[c12] 12. The fixture of claim 8, wherein the fixture is made of A2 tool

steel at least partially coated with TiN or TiAIN.

[c13] 13. The fixture of claim 8, wherein the workpiece comprises a gas

turbine engine component.

[c14] 14. A method for preparing a fixture for selectively masking a
workpiece during application of a workpiece coating, the method comprising the steps
of:

preparing predetermined surfaces of the fixture to an average surface
roughness of about 25 Ra or less; and

ensuring that the predetermined surfaces are hard emough to maintain the

average surface roughness throughout repeated applications of workpiece coating.

[c15] 15. The method of claim 14, wherein the preparing step comprises

polishing the predetermined surfaces.

[c16] 16. The method of claim 14, wherein the ensuring step comprises
at least one of:
(a) making at least the predetermined surfaces of the fixture from a

material having a Rockwell hardness of at least about 65 Rc;
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mat eri al having a Rockwel| hardness of at |east about 65 Re; 14 EH 11319
(b) coating at least the predeternined surfaces of the fixture with a
fixture coatiﬂg 12?9 harden at | east the predeterm ned surfaces of the fixture
to a Rockwel I®H4Pdness of at |east about 65 Rc; and (c) treating at |east
the predeterm ned surfaces of the fixture to harden at |[|east the

predeterm ned surfaces of the fixture to a Rockwell hardness of at | east

about 65 Rc. [C1l7b) 17 coating alRhiiant fredeidrminbdkdsfaddh oF fleHixtilie withedeielem ned
surfaces conprise at least _a portign of any fixture surfaces where_ bridging

of workpi ece SOadRE InhBarden aboleatithh BleeiermipgieSyriagesupleha kiR do oRRPivetle. [ c18]

18. The met hag,§fsCdfak Mhk4pboBSRE! 4hdt he predeterm ned surfaces conprise at
| east any fixture surfaces that wll be exposed to workpi ece coati ng when

t he wor kpi ece i s Bl ng tieatinged! legpcthgprefgtermined pyrfdsotiolothe dixtlireriol Bardethatr ei n t he
coating ste ri i f d r I ! I t e of
Physi cal - vaparais sEetRierBl e cti hithidi5 KRB R:Ar 4 BAR 06T, 0

met hod of cl &5RdA6, wherein the fixture coating conprises at |east one of
TiNand Ti AIN. [c21] 21. The nethod of claim 16, wherein the treating step
conprises hardening at |east the predeterm ned surfaces of the fixture via
at | east one [@i7]a nitni7zdi nThp hetedsofadimal 4§ Ivaierdig ti peesSmihal?dfadsd. The

nmet hod of claim 14, wherein the ffi xture is c? abl e of béei,ng utilized in a
ther mal spr aycomp&é%sﬁg _Ieaiﬁsa portion of any fixture surfaces where bridging of workpiece

coating may occur between the fixture and the workpiece.

[c18] 18. The method of claim 14, wherein the predetermined surfaces
comprise at least any fixture surfaces that will be exposed to workpiece coating when

the workpiece is being coated.

[c19] 19.  The method of claim 16, wherein the coating step comprises
applying the fixture coating via at least one of physical vapor deposition and chemical

vapor deposition.

[c20] 20.  The method of claim 16, wherein the fixture coating comprises

at least one of TiN and TiAIN.
[c21] 21.  The method of claim 16, wherein the treating step comprises
hardening at least the predetermined surfaces of the fixture via at least one of a

nitriding process and a plating process.

[c22] 22. The method of claim 14, wherein the fixture is capable of being

utilized in a thermal spray process.
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