;1 Je3eCp@: vp6Tp, 54 UNDERPLATFORM COATI NG TOOL 23 January 2003 BACKGROUND
OF THE LNVENTI ON The present invention relates to a tool for hol ding one or
more turbine blades during the application of a cathodic arc coating to the
underplatforn1area of the turbine blade(s). Jet engine turl23rkanbdm@683wor k
in a;difficult, corrosive environnent and are subject to extrenes of

t enperat ure. As a result, portions of the blade'need to be coated to

counter the effects of cor i a 8 uigﬂﬁilghébing. One of those
portions is the underplatf e. Cathodic arc
coating and ot her techni ques have been used to apply various coatings, such
as pl ati nunral um ni de coatlngs varl S rhi ne bl ade portions. However

conventional tooling to mas s of the bl ade all owed
t oo nmuch coati mgetpr@&pmsuhveﬁtidne tedQlt eist 86l & . tASL aforresslullmn@afrﬁas%rto t he

under pl atf orm areas t ted becane limted. Th is a need for
i nproved "8&Fi h ar?b?33§€dFﬁ Hél@%dﬁ] dpgﬁlﬁﬁHEWbﬁﬂfbeﬁFEPgﬁg‘BF:a t ur bi ne
bl ade. SUMMARYnE&FtdHEd N»{ENmemﬁmraiieragby thé twriAmeobjaat (§f. t he present
invention to provide an inproved t%ég for use |n an_uh erplatforn1coat|ng

operation. It PETa®PIFthEMTBBPRCRIHSS WO T)r E8 ety iton PP OMA de a

tool as amwer\ahmehtlaucc@rmatsubﬁ@ctvwdﬂ exttrandarsif aadnpediaguaec Goatd ng
appar at us et a furtheg 1 t of the resentanventlon to provide a
pdcit Fc%.?%%

tool as aﬁ@?@lﬁhlgﬂr?%ﬁp 6ﬁﬁpléﬁr PGS £8Uat¢ovitoat i ng
deposi ti orfdelkysi aft e supdeapd aidar uaheas phiet eng.oatonegokStkespli red. |t
is still %o&%&%ggrlgbl%f%n%%r%patprgy%ﬂkaig¥epﬁéc¥hgéine blade.

Cathodic arc coating and other techniques have been used to
apply various coatings, such as platinumfaluminide coatings, to.
various turbine blade portions. However, conventional tooling
to mask root and airfoil portions of the blade allowed too much
coating to deposit on the tool itself. As a result, access to
the underplatform areas to be coated became limited.

Thus, there is a need for improved tooling for use in the

coating of underplatform areas of a turbine blade.

SUMMARY OF THE INVENTION

Accordingly, it is an object of the present invention to
provide an improved tool for use in an underplatform coating
operation.

It is a further object of the present invention to provide
a tool as above which is compatible with standard cathodic arc
coating apparatus.

It is yet a further object of the present invention to
provide a tool as above which has speciﬁically configured
openings to allow coating deposition onﬂy in those underplatform
areas where coating is required. .

It is still a further object of the prevent invention to
provide a tool as above which is easy to assemble and which can

be used more than once.
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provi de a tool as above which is easy to assenbl e and which can be used
nor,e than once. 1 "@0002* *|66166* 23 January 2003 The foregoing objects
are attained by enbodi nents of the tool of the present inveiitJanwary 2003
accordance with the present invention, a tool for holding at |east one

t ur bi ne bl ade havi : 1,ng e | cat f [
under pl at form ar eaglgeo?fdtyﬁétogg&rzékgaj]gét’d%nggrtguPg?%gﬂicfgdg%ﬁgog%gﬁépfﬁg t ool
conpri ses at teastofomgefpxesard flovehblai.ng the at | east one turbine bl ade

during the coating;appl.LGaLd,pa. @% atpd e%%sgn@@ Ehééﬁ'{leon‘%o@”t%‘éi gopase
receptacle for receiving the at |least one “turbine blade, a cover tor the
base recept acheldimy redansafsgr gnei riurgisai lbdsehaetept achbafmins adukiogver

together so that ANl caidh under plathiormar ease A5 2XRASELL1O & GORL LRg

material . Eac the base receptacle he cover have an opening which
corresponds i keaHapea grudigeolefe wAaderpybdddr m Breatotb EEvEELedati n

one embodi menie e, 100 x@f L NG Pr BSANNG N¥RNtIton R3S LWL £ XL, 1 ened
together to permt sinultaneous coating of the underplatformareas of two

t urbi ne bl adeduridichetPlefartsndof aphkl addrnof t Fee présdfestnwast | Britugs wel |

as other obj egds,andsadyagtages. Ad@rdantsobtherelk9yviag ecast skonthsikn de
follow ng detail ed description and the acconpanyi ng draw ngs, wherein |ike

ref erence nurkpEtitedddipfe | pkeCEsenEt sthBRFEE BESERFPTHONTE MAE BRAW NGS

FIG 1 is a sigdenMieWaaki daklrReBspbiade 4@ baigoabedr Eb&etierd SA dRR View
of a base receptacle portion of a tool to be used to hold a turbine bl ade
whose under pl 38¥6r M2dfead" PG IBEN oM BFE X7 béPt ofn VFRAFIF a

cover for themi©oliQf thechregebhei PyentiditptbbGe 4nbiStRe sS€sdONaAlveViagw Of
the tool of the present jnvention in an agserrbl ed configuration;, FIG 5 is

a perspect i veRFEN %S HEWMAgEA TRSEPARP t Y 0T aPG0l*e PR® el or§arbestir - {ard
present invenkieds pRSbti esetkan a coating apparatus; and 2

In one embodiment, the tool of the present invention has
two fixtures joined together to permit simultaneous coating of
the underplatform areas of two turbine blades.

Other details of the tool of the present invention, as
well as other objects and advantages attendant thereto, are
set forth in the following detailed description and the
accompanying drawings, wherein like reference numerals depict

like elements.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a side view of a turbine blade to be coated;

FIG. 2 is a top view of a base neceptacle portion of a
tool to be used to hold a turbine blade whose underplatform
areas are to be coated;

FIG. 3 is a bottom view of a cover for the tool of the
present invention;

FIG. 4 is a sectional view of the tool of the present
invention in an assembled configuration;

FIG. 5 is a perspective view showing a plurality of
tools in accordance with the present invention positioned on a

coating apparatus; and
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23 January 2003 FIG 6 is a cross sectional 'view of an alternative

enbedi nent of the tool of the present indention having two fixtures joined
t oget her. DETAI LED DESCRI PTI ON OF THE PREFFERED EMBCDI MENTS) Referring now
to the drawings, FIG 1 illustrates a turbine blade 10 to B2Jemmrgd003he
turbi ne blade 10 has a root portion 12, a platform 19, a tip portion 16,
and.an airfoil portion 18 with a |eading edge 20 and a trailing edge 22. In
this type of t ine blade, it is desirable to coat ortlon of the
turbine bl ade 10 BefRedfh® tHRSH SEFSFATLS, VIGHH vﬁ”\E a8 ?ﬂ‘é MHdErsl at f orm ar ea
29, on eacémisodligneoft blﬂeuhélrtihd’lle dil ade ﬁﬁesé'r’fte isivzet aod lshape alvot he

under pl atfgrm area to bg coat vm |1 vary fromturbine blade to turbine

bl ade. Refet?FHEHIRTE F'f?%?t and 3, the conponents of a tool 30 for

hol ding a turbine bl ade whose during the application of the coating to the
under pl atform ar e i d. h i

at least one fi xti 32\ ' :

t ur bi ne bl ade amtearamyeﬁoﬁ&d (Hhet laleabasgzsr elcnpt achelua'ttneathaa;se teesphacl e

34 has tvvo and 40 T first.se ecei ves the ro

borton 15°579¢ KU k: BEnGoRt e AReaRUEPLSE HIAE 1Y BRE e tsport Sival 1
44 and 46, 1anda haldtminl 148. aTd"ns:p section B8, paref elnabhyfdsna]s paarﬂtephhm\hl chis
substantlall t.o th e (Lh of the b]\’ade ro ortio nd a Length
cubet ant | ot EAubadiBet Aot Al et e BRath BRT 4B 2Bn b° HE . VEensta: o

angul ari tytunbidn@ lede, poHttiomddrapne ob thet i pewalids O tard t8birmy have
a hei ght 9f ot her_ of_the |demalls 9 second

an t and
section 90 g? ?h §§§apgctétb‘f’a%]laetf§§m|§ t oF R &P gﬁ ‘?efr%l(?qef&rﬁ‘eml s 52
and 59, paar:ealzzendmwahbs bfdarnsk Ghe audbbﬁekbl/miel 160 Tihe daaa&aml | 60 is
provi ded WI pe’;;j res Ql 3 _whose ur 0se Wi |
Bfie

a d I d| scusfs
her ei naftels *h"BF CthRe? crd'hd‘r§8c P oRE £PIEY Bé 38 Iess
than 3  28udaimmrhlad@08ot berisapd fbl@fdet he turbl ne bl ade vvhose under pl at f orm
areas are to be ated TheJé Qer section 90 g[s e
substantial ly e Gfrrtlé')"-:’t R&Y| ‘?u}tg]fﬂ fztﬁ8 fbtf & BRI F ot e “OR%erdi de
of the pl aEborml]dQLrthat Iﬁerbinp)e ps)]ratdeOIWh&Eesautha; t\M&eBppthattljrdﬂ rE lhhade 10
is positioned wt eceptacle 39, t ortl contacts
the end waff? an%% . 3 HH Ef%{%tetedp AT58Pt Lontt “Stﬁg S at o %ﬂf “cont act s
the parti atheneluwaldrsa $60an80 SGompitisesi dthledst mesEdkione 432 pﬂafcdar ably
corresponds _t he ext ent of t m 19 of the t 10 so

tf
t hat one eéag %ﬁae? He Sgt FS?ﬁ?Qﬁcgo?ﬂ'; %f’§ trﬁ(eels‘fldles\/vg u%imegj Pﬁer
edge of the pbatf 036“nfb4 tbatbess itdepgaddeal | 59.

The base receptacle 34 has two sections 38 and 40. The
first section 38 receives the root portion 12 of the turbine
blade 10 and is formed by end wall 42, sidewalls 44 and 46, and
back wall 48. The section 38 preferably has a depth which is
substantially equal to the depth of theiblade root portion 12
and a length substantially equal to the'extent of the root
portion 12. To accommodate angularity in the root portion 12,
one of the sidewalls 46 and 48 may have a height greater than
the other of the sidewalls 46 and 48.

The second section 40 of the base ;eceptacle 34 is formed
by end wall 50, sidewalls 52 and 54, partial end walls 56 and
58, and back wall 60. The back wall 60 is provided with
apertures 61 and 63 whose purpose will be discussed hereinafter.

The depth of the second section 40 may be equal to or less than
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The first section 38 may be joined to the second section 90 using any
suitabl e technique known in the art. For exanple, the sidewalls 99 and 96
may be wel ded to the partial end walls 56 and 58 respectively. |If desired,
the first section 38 may be integrally forned with the secdddarusry 2003 40.
As shown in FIG 2, an opening 62 is provided in the base receptacle 34.
The openi ng 62 corresponds in shape to the underplatformarea 29 to be
coated on id o) e.turbi bl ad S6eNf & i.s. figure;

t he openi ngﬂng?%ﬁ? o?gné%gb§u5£§h%§?la4r§el g’l‘nf)éél ?ﬁ%ea}r:mporti (r)nnagg}’%)?gltsehetoback
wal | 48 of beheohtedt et lengBB,of idie gegendl s§¢hiom |4thdar subsbavalally
portions 6 8 i e AN (o) i 0, and
a connecti%8§§g|€°b%%{?%ﬂg55,gg|%@§§§¥%%86iﬁQ?ﬁ% %§§&§35|qu§?§§%fgﬁ4

ext ends betheeplanfoymilds tei tbwatip poyntiion 56 $@ Hhatewdlen pbet forbi@® The
shape of t id r.tl.ons ,66. a h §5U53¥€ tion 70
are detern?ggaebg&?%%E%%é%égggdtﬁgaﬁﬁbggflgg?%rﬁ?%rea to gg'ggﬁéégﬁg

Di fferent Pboxtueesl@Tampchayehepend ngsl1620wend did fundansidhapésa Wien used
0 a coaliBg,PPeK s Athe bGCELEAUIL ctindaReBORRL Oh 1 Al LABNGEL 1L & AT on
of a coating machine tor rotation or oscillation about the |ongitudinal

axi s 26 of SBhe The biidthbloddeheToeat iaw 4oherefgraply 3onnespengpuir ddet o t he
coat i ng maghi i i ffjxed, ,su Yo W 110 s ot e d wal l
50. The 4 %Q§§ﬁ5aﬁﬂg?ékﬁéégkéfgk{%égpéjgégpfg?ngore 74 foForgE%?Jrﬁg a
drive el emedgeodfttize qdattifngmniid hcort aaid &hel sbdevahle 3t ed the eoth®1f or
recei vi ng apkl {zi r,Qr I tian hd | ement associ at ed
with the c%gg%ngkn%% Bﬁgg%ggﬁe%?iﬁgﬂﬁ%aﬂi%hglg%d%k %ﬁéﬁ%over 36 al so has
first and seconfhgetiisinsez8iand3¥gnaedpedrined ytottihsh secehdr aption 40
correspond,j h LYAS ANS 1 3Bhandh-40. phhe i SgGLd on
76 includegsgﬂéeﬁﬁyﬁgﬁﬁagé% §%§g§£§?iq§%m§ngn8€? and cover ﬁé%ﬁﬁ%%'q#%%
second sectsidawaBls i wads 4anmepdbevede1de®l towehe i PRI LS e9d HAHLD 56 parti al
end walls 99,a &g Ry 6ove 2% TRe eover saldi 283Baga ) i
apertures %38 gﬁdg%ﬁ% tqg?égﬁ Fgﬁ%éVﬁgﬁ tEe cover 36 fg placea over the
base receptiatkeradily afeamed gatd the sedamdagertieesi®l and 63 to enable
bolts or other fasteni deyi.ces; ﬁﬁ sgd jberst v Quol f ofe i @idd Ng the
cover 36 to thegga%}géwgggpt%g%re%é& e@?‘?st c%vgé section 7 ?ray {)ge
joined to treceptaohel Toveflhgeopening 863 rrogmpspondabie shapsetokhbdwn in the
art’. For eXaupLeatf i ! 3L 39 BRYoRE ¥eRhL&Sk tRot RerpRtd i al end
wal |'s 94 aﬁé gg# %%ﬁ%ﬁb%ﬁ%gﬁggn§?ﬁ%eangJ%hnityogf t he root Sortfon of the
turbine bl 2dedand/d? qdre bangerar Fromothishdighgenaths APHAG 48 bF the base
recept acl e (3nehingy fi rﬁbs@.%\‘n@%aifﬁti%az:ﬁ pRB¥ibE e ednd bhckespectad o the
second cover section 78. As shown"in FIG "3, the cover 36 al so has an
openi ng 102%f sheafibwl fgckionaBBngtviat aeangraldy coer -t Heamdéedgrutibrm area
24 of a seqond;shdes@fard@st ¥oPhBE Phadfe phRk QREDI 6@ JHXHeS skesn®d by a
l'inear porfion 106 of the cover wall 86, two, generally non-linear,

si dewal | peectdns 408 ansd a1 connaating e POEREOPOFi dhsPLEoKRRE hiRxthds

bet ween ang.icqi pg11 heo SWSWR! bxPehbs 0NSERR aRd d0ns Tiueshanepstidie
opening 104 corresponds to the shape of the underplatformarea to be

coat ed. Thé&6hhgesigewpilaplostignafll. t HEhe dhape3st e Kelduiaddd PPE bRy

sui tabl e _mafeenhal 6K NAWD thd LBRNBELing Bl PBr¥i8n TR Adid weTRLMLhEl bp 23
January 2003 FIG 9 shows a turbine blade 10, whose underpl atform areas 29
are to be ¢dat eBaPgeef ddenivrrienPl ALLPER 2 redc £t BB I €03 hnd HfESEBVEr 36
posi ti oned ;qyehrbbe3Pany HaRePLRELENGS @4 idhf uxede &gt ey bolts 119 and
nuts 116. Wiile bolts and nuts are preferably used to affix the cover 36 to
the base recept Hgfe Qﬁﬁda%@yaoFﬁéFléﬁi?%ﬁﬂ%?HQ§stEﬁ?n61¥ﬁ%ﬁﬁ;qgndﬁmmPﬁnY art
may be used, ! gtiokRed h& RASRkEERPEECA Eccift ing hBEhERY efoBGotBRiBRT bAY NOW
to FIG S, there is show a %gu3alltg of the tools 30 positioned on

oafBfl

cat hodi ¢ ar&cédtabion gpoutnd 4ginaey aXdapfP st o §ﬁV?§BFebE%$$bdic

arc coater feh@Mok Neihd & i thur A3 25 BEVPe i fbdrtedf kBUERe &ber iGRATRENIAS, a
preferably has a plurality of oscillatable or rotatable nDuntlngBele nts
X

120 onto wiek {Rels Rffd¥Bg,asechoadedy “HERGuntPnlR eI WAL 1158 ar £7°
arranged so that one side of the took and one of the openings 02 and 109 is
initially angularly di sposed towards the coater and the coating materi al,
preferably by an angle of about 25 degrees with respect to a vertical axis.
Thi s noves the underplatformareas to be coated closer to the coating
vapors. During coating, the nounting el enments 120 oscillate or rotate so as
to expose the other side of the tool and the other of the openings 62 and
109 towards the coater and the coating material. Since each turbine bl ade
10 is entirely encased wthin a tool 30, the only portions of the turbine

D a ~ . o o " Y ”~ A -



Referring nowto FIG 6, an alternative enmbodi ment of a tool 30 in
accordance with the present invention is provided. The tool 30 has two
fixtures 32 joined end to end. The fixtures 32 nmay be joined together in
any ‘desired together such as by having the first sections 23Jafuanh200fse
receptacles 39 wel ded together as shown in the figure. The structure of the
base receptacles 39 and the covers 36, which are to be positioned 6 23
January 2003 qQver t he énq:I dbbase Eegoe[ptr%%le Si Jén gr,rpodg nt are
i dentical in condtruction to the Base receptac cover drSeudsed “above.
Wi | e t hi s dealingnmbedhirentankiast bkeas ts own owhth ltbwae d]fskﬁpﬂzecenelmrj a he

di sks mayb mttedlfltls not e Y

advant ages % i‘}éztloglmemfbetrhé’r ?résen@&lr?\?ent Eggcgﬁgjé eexnat 5 Socf?ltec% ool

al l ows an iwicrreade cnamro;jmthwney and a reduction in the com ng the
underplatforma s of a turhin | ade.,  The S atd wth a wde
range of cathodi C%SFE“E:%&{ erlsg EE?[?Q farther 20v8g h:’eét%g l%lrSt anrﬁjm

ori ent at i orsegforicheecohponerét and hHe noat@ntltvol@pWhmlzaDmfpnabﬂyon
characteristi ti t hi cknes n rucule.

al so maxi mézergrsag’%ggs%l'§ ‘-%e %ﬁaerp n'for%rln%agr“j’ggtgi1 %Qg%gﬂcg,gfag wh%l

preventi ng Tiozt sgcofion HE rimetludest amnendTh@lflo8P, as sdeva Nism@R| gnd B 4r f er es
with the mefal Jon,fl, erP fd trﬂ sgcr:evc?nﬁte%tﬁgﬂdQW Ne1 1S LROLR Of o fyhe

pr esent i nvent ion may be used AOT ¢ € O0ccasl ons an an coat | ng formed
on the out €88 sumtacédewdl shSO0t eoti ARy ;imarmarloeed valhy ¥ cahnarrﬂéal axhig
techni que. [J,desihgdog t heyl ool goulth pogmadif ted Lo IORAPY0R! Endl fppsabl e
shielding to mnimze ?he neeg it em~al strl % i ons. is

appar ent t hieteiar @hheals, béem mhevcdeelrlifﬁ acscorldaﬁdeoth htrteheapeesent

i nvention rRatformcaq t i C | t obj ect s,
nmeans, anda%’[z;ddr%l> %acgesgéet ort% g%?h e:‘,{%regpﬁ#{’ye% réj§§r%t t"1gnvent| on
has been desatilzedoilhst e mefesoén‘srpgacie‘wweenbodbmsstdcereof ot her
alternatlve Jmdi ficattons, andv La S I r 0 ose
skilled in q-\rou 6| }hg reaé’l{'ﬁe %or%%‘gﬁr}ng\@deécrpﬁg%%@%% EQ%CE :ulqt i's
intended to enbrlaree fuhetseccadetrersnatwes76 megi fbiec driined, tantheyaecabdons whi ch
fall within, e of th i J aryp2003 '
What is cl alérre t%re%%?O'%QPEF 90 aPé’rgH %%t%legag]t%mo%e”tl uzébl %ggbl a havi ng
a pl at f or m exangice, thbeapmqv@atllsomoana tabattam@et weldedr pd alhfeopmrallehs of
said at le Ulyhi de I onpl! §i S n xture
for hol di ngé’i%% A Igga%t?d (t}jneg tl?F%lghgl{‘#%(Pe&dﬁl néhggll?jﬂco)laso? tn@Nfodd

appl i cat i onpoxtiah a;tf thastudyimef bladeeandiyr |t§xengnaubasety ez;feyyhecl e for
recel Ving seldefnq3laghG d WIAE Bha0AAIE 597 SR EilATCcover
recept acl e, neans for jolning sai ase eceptacle and said cover

t oget her sos¢¢natoror?l6ymsmlub wardEegl &t tbr respests tar shexpesent tapvarcoat i ng

mat eri al ; @%gp sai d base receptacle and said cover having an opening
whi ch correspon s in’'shape to one of said underplatformareas to be coated.
2. A tool accordinghosncimifiq. 3uhshei poel Bhadeor bagpemcoreriag a04irst
section forefecei i al O0dv Y ta@B rh1 S Rt |t%@55n99?o$w@rﬁea?59de and

g a
a second sectl on for tgecel Vi Nng a secon OI‘tI on of sald | east one
t ur bi ne bl adie,ofard segedd opldd S ttouengutmmmdolﬁ\)dea pdhei epen¥nasdi0d L5r st

second and portdPns, af 18AL4 SRAInSEBE 8P the cover wall 86, two,

generally non-linear, sidewall portions 108 and 110, and a
connecting portion 112 which extends between and joins the
sidewall portions 108 and 110. The shgpe of the opening 104
corresponds to the shape of the underpiatform area to be coated.
The base receptacle 34 and the cover 36 may be formed from
any suitable material known in the art, preferably a metallic

material.



3. Atool according to claim2, wherein.sai-d opening is defined by a |inear
end portion of said first section, two non-linear sidewall portions forned
in said second section, and a connecting portion fornmed in said second
section joining said sidewal | portions. 4. A tool accordi nd3 dawana26a32,
wherein said first section is welded to said second section. 8 23 January
2003 ' 5. Atool according to claim2, wherein said first section has a

depth whi ch ispgybsi addl by ceabfle A ddee 10epliionf Riedplaetopdrdrean. 6. A
tool according to claim?2, wherein said cover has a first gcgi on whi ch
b

correspondd reshapke £fptedzesedtedivt titnsthece§o F S5ePLar $M%ecept acl e

and a secqid $8e¢kL 056 WG i6AEH ESRONARhe BasBapeceptthcliez 84t andaa £ff iseeond
section of said base receptacle. 7. A_tool accgrclib%rq_tto %I aim6, wherein
sai d openiti§resosay dPidierl 1dsardr e ty °a | PRELS S GRYPYUERi AT i r st

section ofp %FHcdapdylised W B@Riki 1eRlcSiedendl Lo perid i tretaptadre thag
second section of said cover, and a Connec%i ngi]porti on f(gr med in the second

section ofdlyaicdhesveyitalliendrabe R WSR2 "End PEP ntthg Eaidd ts A8 WRT 19856 ti ons.
8. A tool @rGeidi Bfelkhdd eFepta¥her® nosahd pover My.means conprises at

| east one aperture in |aid base_receptacle, ,at | east one aligned_ aperture
in said Cover, REESFELRG We tBGFIC Wi cHh5Essds FRMBudh pgé‘iralégér?ﬁr in

sai d covert@g¢ 38i fobasioneRCBAt aCt&shatit alrcl easte OMEL MU Ther eagitagl y
engaged with said at |east one bolt. 9. A tqol according,to claim1

further cont MYnGORREIRE oY aPFFRPIR BENPIG0RTE S Chat PRy mithifife. 10. A
tool accorgitg he Sh&immih tweerehirsaitthealdoaxengl D® g fe@EplySESs a di sk

wel ded to an end wall of said second sect |ag)r1 of sa%d base regepig&l e. 11. A
fixture adtidr@ingyYt of PsfihlegabhfiereiiPtedid® & BRUNGCPRERE Sone” bore for
recei vi ng gitd @Askthofige didol@ sbearatlfidesni d Theanduvgr itRC Rilemewbs clecauses
said fixture to nove about an axis,so asé%)o g)égﬁs?e cgai du dgﬁﬁl at f orm ar eas

to a coatiH§ RErersal . s thagzongngids dodder B01°THe &6r ¢'fig to claim 1,
further cosPuHiSigRYsE Wond i MH4URES 1h9t ek erithgulaedd dDspdde@Wesivaulis afRous

coatin_g of the u_nder Iatform_areas of two tuyrbi f gl{)/ades._lﬁ. A_t qol
accor di ng $9t@rapRf1ohe FRateNE Baferidb M GFEE have ahéENE Fegf)e%fcf% base
recept acl e jddigredst get hetspakengoonevafigeal axis. This moves the
underplatform areas to be coated closer to the coating vapors.
During coating, the mounting elements 120 oscillate or rotate so
as to expose the other side of the tool and the other of the
openings 62 and 104 towards the coater and the coating material.
Since each turbine blade 10 is entirely encased within a tool
30, the only portions of the turbine blade 10 which are coated
are the underplatform areas 24 adjacent the openings 62 and 104.
The coater 118 may be used to apply any desired coating to
the underplatform areas. For example, a NiCrAlY coating may be
applied to the underplatform areas.
Referring now to FIG. 6, an alternative embodiment of a
tool 30 in accordance with the present invention is provided.
The tool 30 has two fixtures 32 joined end to end. The fixtures
32 may be joined together in any desired together such as by
having the first sections 38 of the base receptacles 34 welded
together as shown in the figure. The structure of the base

receptacles 34 and the covers 36, which are to be positioned

6
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10 microstructure. It also maximizes access to the underplatform
areas to be coated while preventing coating of the root portion.
The tool also minimally interferes with 'the metal ion field and
thus prevents shadowing.

The tools of the present invention may be used .on multiple
occasions and any coating formed on the outer surfaces of the
tool may be removed using a chemical stxyip technique. If
desired, the tool could be modified to incorporate disposable
shielding to minimize the need for chemical strip operations.

It is apparent that there has been provided in accordance
with the present invention an underplatform coating tool which
fully satisfies the objects, means, and advantages set forth
hereinbefore. While the present invention has been described in
the context of specific embodiments theieof, other alternatives,
modifications, and variations will become apparent to those
skilled in the art having read the foregoing description.
Therefore, it is intended to embrace thése alternatives,

modifications, and variations which fall within the broad scope

of the appended claims.



10 !K6N$10%r &'()-!,6N$10%) & ()-! 4 1099 1& ()-T wx6P!) ,
1094 P] P& ()-el (10%& ()-!t, %d0%x& ()-!!~, %0%& ()-!'k, %d0%& ()-!'y, Xd0%& (
)-1kz[PE:! 10z 10z 10z9< 10%& ()-!') 10%z& ()-e!) 10%z& (33 &r)uary 2003
10%.z.& ()-e) 10%Z& ()-e"<dBPE:! 10z!'Y !'10% +(+& ()-|
10%& () - Y& 108@8 i(s) <120R@& {9:-1 "t 10%& () -: 10%9& () - Mh} ~dBPE: !
10z!' I M 10%9& () -1 M 10%& () - | 10%9& ()-Y10%& ()-1!110%& ()-Y
1. A tool for holding at least one turbine blade having a
platform during the application of a ceoating to underplatform
areas of said at least one turbine Dblade, said tool

comprising:

at least one fixture for holding said at least one

turbine blade during said coating application;

said at least one fixture comprising a base receptacle
for receiving said at least one turbine blade, a cover for
said Dbase receptacle, and means for Jjoining said Dbase
receptacle and said cover together so that only said

underplatform areas are exposed to a coating material; and

each of said base receptacle and said cover having an
opening which corresponds in shape to one of said

underplatform areas to be coated.

2. A tool according to claim 1, wherein said Dbase
receptacle has a first section for receiving a root portion of
said at least one turbine blade and a second section for
receiving a second porticn of said at least one turbine blade,
and said opening being formed by a portion of said first

second and portions of said second se¢tion.

3. A tool according to claim 2, wherein said opening is
defined by a linear end portion of said first section, two
non-linear sidewall portions formed in said second section,
and a connecting portion formed in said second section joining

said sidewall portions.

4, A tool according to claim 2, wherein said first section

is welded to said second section.
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6. A tool according to claim 2, wherein said cover has a
first section which corresponds in shape and size to said
first section of said base receptacle and a second section
which corresponds in shape and size to said second section of

said base receptacle.

7. A tool according to claim 6, wherein said opening in
said cover 1s formed by a linear portion of said first section
of said cover, two non-linear sidewall portions formed in the
second section of said cover, and a connecting portion formed
in the second section of said cover extending between and

joining said sidewall portions.

8. A tool according to claim 1, wherein said joining means
comprises at least one aperture in said base receptacle, at
least one aligned aperture in said cover, at least one bolt
which passes through said apertures in sald cover and said
base receptacle, and at least one nut threadingly engaged with

said at least one bolt.

9. A tool according to claim 1, further comprising means

for affixing said tool to a coating machine.

10. A tool according to claim 9, whérein said affixing means
comprises a disk welded to an end wall of said second section

of said base receptacle.

11. A fixture according to claim 10, wherein said disk has
at least one bore for receiving at least one drive element of
said coating machine which causes said fixture to move about
an axis so as to expose said underplatform areas to a coating

material.
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have their respective base receptacles Jjoined together along

one edge.
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