23 January 2003 UNDERPLATFORM COATI NG TOCL BACKGROUND OF THE | NVENTI ON The
present invention relates to a tool for holding one or nore turbine bl ades
during the application of a cathodic arc coating to the underplatform area
of the turbine blade(s). Jet engine turbine blades work in@% ffICU|t
corrosive, environment and are subject to extrenes of tenp 3a
resul t, portlons of the blade need to be-coated to counter the effects of
corrosion and heat such as pitting. One of those portions is the

under pl atform area of the tgmmmAmmmqﬁmgmoati ng and ot her
techni ques have been used t0 apply varrous coatings, such as

pl ati num al um ni de coatings, to. various turbine blade portions. However,
conventional tooling to nmaskgaceckown oxi ThDiINvEertoens of the bl ade

al l oned too nuc coatin n,the tooI S a result,

access to the E}Hbeerpﬁleﬁ?g%r’rﬂvﬂ]gégntreqﬁéeéo%ﬁ &d " 8éorFr°erI}}°%%t188 B, there
is a need faorenmpuied bbadéngiukong ude appl heat iopabtng ¢Ja‘thsndd|erqmt<atform
areas of a turbine bI e I r I is an
obj ect of tﬁgap%ne ent ﬁvuenc{‘érc?n Fggfm ra?\gfadgygr\% Qﬁ'fé\%ﬁ% t-Iglodrllg ¥ use in an
under pl at f or m co¢t reg\glopettmnmn bladqss warkuin rveldl@bjle@lt,ofcorhesweesent
nvention €@yt dndOfle ATLIBOY G IMBKE Peres %qmeﬁbgiaecwet h & andar d
cathodic arc coating apparat us. is yet further ect of e present

i nvention t&esptevinprtaonpcrf é@eahbﬁfte \A)I*Fleéht?ld%e §P8Ere| Iq%}dnéeﬁfqhﬁlr ed

openi ngs toegkbeys cOMichRgo SR Nk Qé‘a@rb'u)éhl Bs thiegangndesd Jtf @hdze ar eas
where coati ngrl s required. It is still %he obj ect of the prevent

i nvention t8 LR oyrderplabiomn \ﬁﬁleéh° Che SYTPLne RIA961 ¢ and whi ch

can Cathodlc arc coating and other techmiques have been used to

apply various coatings, such as platinumraluminide 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 specifically 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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be used nore than once. 23 January 2003 The foregoi ng obj ects are

attai ned by enbodi nents of the tool of the present invention.

accordance with the present invention, a tool for holding 25 Ieast

turbi ne blade having a platformduring the application of e fWgO%B
under pl atformareas of the at [|east one turbine blade is provided. The
tool conprises at ImasEoﬁé};blfnigxbblja:tfsolarhoh'dtiaigaet:lheyaémﬂoaaménﬂmeoﬁ whlei ne
bl ade during thelco?t Ny iQI |tcat| on.. The at | east one fixture conprises
a base receptact®if8 t-recéjlr W £RE4E ast one turbine blade, a cover
for the base recept daal eamddaeamswtti’r thei pregerdai m\m)seoneceptt@@ﬂe fand
sal d cover tOgg{1&ia§0at Nflas Ot SALAHOABI IR AAMLALERT RESEXAASGY 1O 2
coating material . Each h ase receptacle an thec ver have an

openi ng whi ch chrer @ppbhert ion §ﬁa®e¢qadlnéné°o‘#ncieﬁéla‘ﬁ%“plaéﬁﬁér?rf Hedd to

be coated. In ongsemiadi RBALind M a0k s Obr&Pudel, eSere |t'&¥5@mcb1@ﬂ5\rnha%% altwo
fixtures joined together to permt simultaneous coating

under pl at f or m a8 BPetW‘i‘{fteblfﬁé Peidiey. téEnaF uRish Ioé‘e ft“lrEénT dotadst the
present inventiditings theeldoadsn@t hﬁplnﬁ;t&chs armheada/tanwagm atd efitantre
thereto, are set forth Ln the foI tail descriptiqn and.th
acconpanyi ng draiPigEss wheP&FR FF ‘f(eep flerencerﬁg(rgr%ra tep| c ?é]a%t Ehe

el enent s. BRI ERRUDESGRI PTdday @FclSIvEr DERAWN tNES b6, r:t.cmtae;ly dedvieanpffcy

turbine blade tg ﬁbﬁngoggfai:ba %eca {512 LoR \459% ob v %%@tﬁ@lcem agl#

portion of a to0 e use hol d a turbine bl ade whose underpl atform
areas are to becrdyat edid Fllﬁdespiﬂstfa’rﬁot%lﬁﬁﬁsvl 8%F ofeX®oeBdertd o t AR2%IGW of
t he material. FEach of the base receptacle and the cover have an

opening which corresponds in shape to one of the underplatform
areas to be coated.

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



present invention; FIG 4 is a sectional view of the tool of the present

I nvention in an assenbled configuration; ‘FIG 5 is a perspective view
showi ng a-plurality of tools in accordance with the present invention
positioned on a coating apparatus; and 2 23 January 2003 FIG 6 is a
cross sectional view of an alternative enbodi nent of the t Gpanfary 203
present intention having two fixtures joined together. DETAILED
DESCRI PTI ON OF THE PREFERRED EMBCDI MENT(S) Referring now to the draw ngs,
FIG 1 illustratggca §Wdiangrodd adecifndp ewcortafl.artbenddinei ne bl ade 10
has a root portion 12, a platform 14, a tip portiaon 16, and an airfoi
portion 18 SWRIFiIZePEafi hheeboRt 25 KRB RFITSRY PR HAGR B2 N YRis type of
t ur bi ne bl adgixtdrelsS;jéasior abyetiexr.coat a portion of the turbine blade 10
beneath the platform 14, known as the underplatform area 24, on each side
of the turbine blade 10. The size and shape of the underplatformarea to
be coated will varREFfAILAD DESORIETIONACE THE tAREBERRED|ENEGDINENTASI I ng now t o
FIGS. 2 and 3, t 0 s, of : f hol di i e
whose during themgﬁgp%é{]?%tﬁ 5? rtr%etdgglagf%r{g E?E'.t elqulﬁ g??o%%{ Por@rgnrglrrgé;s S
i || ustrated.byedesi@nho heheoekad. t IThet sprbBre ddagei Kedagt 2| kest PORELIPD xt ure
32 which ing}udesiar base 148CEPERS R840k 06, @GAI ¥ NG rot Urdirigohl agle and
a cover 36 for the base receptacle. The base receptacl e_34 has two sections

38 and 40. THEth 4 tepdigeogh 38 3t FE_1YHY PE8E Ffort FBNtEF SYPERRE
turbine bl aghgrdiheabBdads, fi@r Bddéyi @pdened | cdb?, aspsiisahl sf dheaardrBbne and

back all 48. The section 38 preferably has a depth ich,is . substantially
equal to thebjcfé‘get H%og’e'f‘ff"e“’olt §ePty °%‘0H1 diford as MY GRab o1 4B%h

area 24, on each side of the turbine blade 10. The size and
shape of the underplatform area to be coated will vary from
turbine blade to turbine blade.

Referring now to FIGS. 2 and 3, the components of a tool 30
for holding a turbine blade whose during the application of the
coating to the underplatform areas is illustrated. As shown
therein, the tool 30 comprises at least one fixture 32 which
includes a base receptacle 34 for receiving a turbine blade and
a cover 36 for the base receptacle.

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 receptacle 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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and a length substantially equal to the extent of the root portion 12. To
accommodat e 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 receptacle 34 is forned Qy end g&ﬁr 50,
si dewal | s 52 and 54, partial end walls 56 and 58, and baclg \)eﬁ?"l' 66" °rhe
back wall 60 is provided with apertures 61 and 63 whose purpose wll be

di scussed hereinafter. The depth of the second section 40 may be equal to
or | ess thantBe %planuarwé&ﬁ)&blbhaow@t hhoa‘,e tungletrpl bt fiermplaggdes wios e o

under pl atforgn ar eas ar e, eﬁ\g ﬁce)ﬁl,?% oh tur‘%l% E)P:ﬁes%gggaéﬁcatlilgn 40

IS substantlaf’ly eq uaI I ne rom-t
under si de of equaike tpwl &héolemcﬂm (0] tlhfe tturrl?)lp@rlﬂiéts’('ii feonothatndgimeide vk

turbine blagg, at%o fAS14 Of%n%fle%%ﬂv drfcfisnbféesor Q%Et@ﬁérﬁ 3 cbhSidd P

portion 16 contacts t e en t he undersi de of portion of the
pl atform 14 bbadeadils icheopidringd ehthima(thg B#earrcfcessacimém ahe ¥ t he

"section 40 Qaeif&ahlsycs&rar&ssptandseﬁ& e sexdmntehef uhh@rs&o&t B@rén 14 of the
turbi ne bl ade 10 so that one | at.f orm Si dewal I

t he
52 and the oPfEFO%RAjetht er?éfﬁlrgt]r?)r‘?ﬁ“fﬁcgﬁntt'h PEr I’\@f iI155 2fe
first secti ops38 They whath @Medet eewﬁ;rseoopdeseammgncderemmmg asytisli t abl e

t echni que kno |n the art. For the , sid 4 and_46 may be

wel ded to th‘éV\g oAl %BﬁoP]&ﬁeﬁfP§m5§?n%1§h§8p?5% "ee’ct%’:il\ellg?y éls’fo &g FrEdf "t he

first secti oed@B de.)tthplatrﬁc&g\l‘ ahl yoriﬁatsdthwthdehelﬁe&b@cs&mbl othek). As

shown in FIG en 62 Rr oVl ed eg,receptacle 34. The
é oafnrt]‘%% ?%r\_gﬁ"l ™ Ilﬁo ?rhtacq er p% Qﬁ §§

openi ng 62 cor?espo arpe t orm ar ea 24 to be coated
on one side. of tkhet fibshesedtliade38 Asaxde bHeirebihof thm s¢gand isgar &on tdife

opening 62 i §sil§§)rﬂ@d sQ}ftébﬁaub.g:ﬂHid@é | holwh NERTEHROGERON Ak @xahbfe,be\ﬁﬁl% wal |
48 sidewalls 44 and 46 may be welded to the partial end walls 56
and 58 respectively. If desired, the first section 38 may be
integrally formed with the second section 40.

As shown in FIG. 2, an opening 62 is provided in the base
receptacle 34. The opening 62 corresponds in shape to the
underplatform area 24 to be coated on ohe side.of the turbine
blade. As can be seen from this figure, the opening 62 is
formed by a substantially linear portion 64 of the back wall 48
of the first section 38, two, generally non-linear, sidewall
portions 66 and 68 formed in the back wall 60 of the second
section 40, and a connecting wall portion 70, also formed in the
back wall 60, which extends between and: joins sidewall portion
66 to sidewall portion 68. The shape of the sidewall portions
66 and 68 and the connecting wall portion 70 are determined by
the shape of the underplatform area to be coated. Different
fixtures 32 may have openings 62 with different shapes.

When used in a coating operation, fhe fixture 32 is mounted
or attached to a portion of a coating mhachine for rotation or
oscillation about the longitudinal axis 26 of the turbine blade.
To allow the fixture 32 to be mounted to the coating machine, a

disk 72 is affixed, such as by welding, to the end wall 50. The
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of the first section 38, two, generally non-linear, sidewall portions 66
and 68 formed in the back wall 60 of the second section 40, and a
connecting wall portion 70, also forned in the back wall 60, which extends
bet ween and joins sidewall portion 66 to sidewall portion Sﬁ The &ga(rape of
the sidewal | portions 66 and 68 and the connecting wal | p8PoPBAYS

determ ned by the shape of the underplatformarea to be coat ed. Dfferent
fixtures 32 may have openings 62 with different shapes. Wen used in a
coati ng oper atiisknhas he ckhxialr e;oﬁ}a ¢ foxumkedivirg at tiacthedelermeatpot tihen of a

coating machlnefor r ol tlon SCI||atI tt i hal aX|s 26
of the turbife Bfﬁ?je ow t%ea?l xtur e %%p%%rﬁeqr%ohn e ‘E Vit %oat | ng

machi ne, a ditski¥Rzimg alielhbeaecb,r sochdait ilgpaned di ey, elﬁmenheamwia/aedi 50. The

4 23 JanuaryﬁQQBthglégthg c‘iﬁ%r al bore 74 for receiving a drive el enent
of the coating machine an east one other bore 76 for receiving a

stabilizing rrenbeRefﬂrramqamH ticoMaR - d?i deeFenent3tagdsei baedirgit #nd he

coating machifagonRef&idioRs 19Wr0 76! &s&ctab@wqo&arch?»?raképam,s first and
second sections 76 and 78 respectively which preferab é ?corres ond in
c

shape and si FOrErgsPARd dacehapss a0d ghee 4 t‘\"ﬁese?‘i‘t“a“ts SBcepdrfO76 THRI udes an
endlwgll 80, ﬁlrgemlﬁ%é@é)&27anﬂ1cﬁ4:gesalﬂlﬁ afg\éealmd &ﬁ.deWBfll§Q123@dd|S??43,t lgzn 73
i ncl udes an end wa sidewal | s and artial en S an
96, and a cA&PEr “REFY ‘@gl %‘:D dheereqd S68TAHRT ﬁ/\d”&ﬁ@?’?ﬁra@s efgaw‘alnld 102

t herei n whi clgg,whea $ivewadyvero@andsp) geadialeend hallased srer @B, ashe a34,

are aligned wth the rtuges 61 and 0 bl e bolts or. ot he
fast eni ng deVices: w?%)fl%g pa'i;se(foveﬁe fﬁrgtgug fg‘? %ﬁltﬁée hleocbcg\'}ce’rl% to
t he base recdpieaelin BdichThehén ridte cover Xedbi phaé'esi g rbeh¢ ddased to the

second cover,3gpthofe A3, DrdiFiehab] &h TRANGE KAWL 67 LA & to- FOr
enable bolts or other fastening devices:! to be passed
therethrough for joining the cover 36 to the base receptacle 34.

The first cover section 76 may be joined to the second
cover section 78 in any suitable manner known in the art. For
example, the sidewalls 82 and 84 may be welded to the partial
end walls 94 and 96. Depending upon the angularity of the root
portion of the turbine blade and/or the angularity of the
sidewalls 44 and 46 of the base receptacle 34, the first cover
section 76 may be angled with respect to the second cover
section 78,

As shown in FIG. 3, the cover 36 also has an opening 104
for allowing a coating material to coat the underplatform area
24 of a second side of the turbine blade. The opening 104 is
formed by a linear portion 106 of the dover wall 86, two,
generally non-linear, sidewall portions 108 and 110, and a
connecting pbrtion 112 which extends bdtween 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.



exanple, the sidewalls 82 and 84 may be wel ded to the partial end walls 94
and 96. .Depending upon the angularity of -the root portion of the turbine
bl ade. and/or the angularity of the sidewalls 44 and 46 of the base

receptacle 34, the first cover section 76 nmay be angl ed %é%efgg’%ﬁ
the second cover section 78. As shown in FIG 3, the cove as an

opening 104 for allowing a coating material to coat the under pl atform area
24 of a second side of the turbine blade. The opening 104 is fornmed by a
linear portion 10%-0f shevws gvéprhing bdgdet Wy, “hofsr AMISrridhiPrheseas

si dewal | porjsi gps ddPeaBfaded), sahted witANACERd MASPOEEtepPtatla mamm ext ends
bet ween and JOI ns the sidewall portions [:1)08 an

f the
openi ng 104t EoF?‘é"s‘p&ﬁd8°fbt’t‘1'l‘§dsﬂ%1‘ife th¢ Phre Lﬁ?&&P%f%ﬁ g’?’ma Affixefe
coated. The tpagets anepbacs 61]34aaadm1i&'ﬂa 1aéverwigidentylbe dror nedsfarxmm any

sui table material known in th art ably, t il 5 23
January 200" I‘EFEb ﬁSd £ %f %LEE ?%) to\/\/r%gge%gnédgreﬁ???olremzigr‘ eas 24
are to be cwwed;he;reastuedame rfamtehmq)a@enseh@ptraehetlsﬂ Fitd mayhee apedr 36

positi oned @¢eoifieRAREsL SfaREAGEE 3 A8deal ldovRa sghereto by bolts 114

and nuts 11 ts an uts are preferably used to _affix the cover
36 to the base rBefgrrdopendd to -FAG. ot-hdhesai taphevpadRGid Higads tsown in

the art may f@14sgsl pds@tiiOhdu foheabmorda@eat:acd@t% 108 I heheoyeste36.
Referring now to- FI£

., there is shown a pluyralit t opl s 30
posi ti oned CHBa'“E)ét‘FRS‘H’r&S%r%"Yc6&?&@%&8’“*58" \Fl°a'iel’én??€ cbipitse any
sui tabl e catdiedi caarﬂuo@aawrtﬂmamura tdme caster Aaeshm\fenamtyheaé iagure, the
coater 118 BSLet Pl b Bte ol 4 e e BEh hAhERhE Blenfiatpile |
el emrents 12®nto whlch the tools 30 are loaded The mounting elements 120

are arranged so that one side of the tool and one of the
openings 62 and 104 is initially angularly disposed towards the
coater and the coating material, preferably by an angle of about
25 degrees with respect to a vertical 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
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are arranged so that one side of the tool and one of the openings 62 and
104 is initially angularly disposed towards'the coater and the coating

mat er.i al ,. preferably by an angle of about 25 degrees with respect to a
vertical axis. This noves the wunderplatformareas to be Cgié%'d cl ososr to
the coating vapors. During coating, the nounting el enents U38c39%at e or
rotate so as to expose the other side of the tool and the other of the
openi ngs 62 and 104 towards the coater and the coating material. Since

each turbi neodnddelfoirfedeBhié efecepaases] \iint Bhils at dalOlemb3dimdrite apal y

portions of the turbine blﬁgge 10, whi_ch ar e coatg(gleal%taarce1 t he underpl atform
[

identic in co C Wp e r nd coveéer
areas 24 adj HCEHt “Chet bFEnthbe ad 1% PR T e R S 1 T18 Ty 68 used to

apply any dedisadsedasbhawg.t owhi he thidetgdlatembodime mahasFbeerxsdhwpheyith

Ni CrAlY coatjn b [ ] 0 tilgg rbgl %19{ greeas. qlfq:rring now
‘ d %Eiﬁ £ :

to FIG 6, a%wcgldtzgrxrslat?zl vgop\gnggg?ﬂrreent of a” tool 30 %Hn accorﬂgm?e with the

present invepedwireds provided. The tool 30 has two fixtures 32 joined end

to end. The fixtui@se S MhuRbet YMNBHvINIRIACEl EhdbodeSE M@k REsther
such as by having the first sections 38 of the base receptacles 34 wel ded

toget her as SMROTICA- t T iegamPele THdestPRk tAllevds af piqg588¢ Yecept acl es 34
and the coveppodifztivhitghardl @ Lok ipasihi gitedolt 28g Jeilande AR fopmer the

j oi ned base receptacles, .i,n thus, tool enbodi nent are ..i.dentj.cal i,
constructi onaf%a%‘i% Ba%%rbﬁé‘fegr%%ef'e %Hﬁnéc)% orS GPIRIELAE UhoV e w\?\ﬁ?l e this
tool enbodii nemde hefscheleriishewn eedtierst wostlildkSu¥heonehef todie adilsks nay be
fool of the SpeiuifbribfidboRtor A Solbldhe Vi BE SR B0 ShikE, cace i
product i vi t ydeprbig icadehidagterbstins svahiagy aoasinadehridkaesorand amoetinof a
turbine bl adﬁicx]-cly:t‘:rt.zgel!\ré.s CiQan‘éé ma‘ii)ﬁfii& aaé@egg 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 strip 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.



range of cathodic arc coaters. Still further, the tool allows optinum
orientation of 'the conponent to be coated to optim ze deposition .
characteristics such as coating thickness and coating mcrgstructu % I t
al so maxi m zes access to the underplatform areas to be coat® ’WﬁWIQtrQ 3
preventing coating of the root portion. The tool also mnimally interferes
with the metal Tt fPeftPidkd i¥hus prevents shadowi ng. The tools of the
present invention nay be used on nmultiple occasions and any coating fornmed

on the outer suyfaces of .the topl. may be repoved using a chem.cal. strip

tecbni que. 1f desi %éat,ootlhgofo%?ﬂcldlﬁl Stbgeﬁ%ﬁi ??eedt%rglgﬁcgg%%er at’gtng @

di sposabl e shieladifpgmt dumingi whe eagdid caeéeh far aclvert tad 81t rungdeoprteioirons.

It is apparent t here en i i d with th esent
%Jebga% t'ag s08P DReN BLOV Sﬁc Q“?ﬁf’?{, H6e, Wi Lk d N

i nvention an un pl atform coating too h satisfies the objects,
means, and-advaff™ges§iR’er forth hereinbefore. Wile the present invention
has been described in the context of specific enbodi nents thereof, other
alternatives, nodifications, and variations w ]| K beconge ag arent to those
skilled in the art Hivi hfTeadt h& ¥ 91 Egof My BREEM9pt Fif ghéﬁé%r et is
i ntended t o enbfwedntheseiecakdteinatshy@Scoatingi dpldichobsy; and vari ati ons
which fall within the broad scope of the appended clains. 7 23 January
2003 What is clained is: 1. Atool for holding at | east one turbine bl ade
having a platform dwiidngtt leaappbicafixsuref comeniftingg at dagadoeperttafcdem

areas of said af,) easle;9Dgg t 85Ql N blade, 3@l AukBOhe LSO, S Nhvedl fogast
one fixture for holding said at | east one turbine blade during said

g ¢ .
coating applicat3i¢h; P8aed zcePEasteoné™fi xPeAY cdRpri 394 baE r &3EBt acl e

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 base
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 portion of said at least one turbine blade,
and said opening being formed by a4 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 sald second section joining

said sidewall portions.

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

is welded to said second section.



for receiving said at |east one turbine blade, a cover for said base
receptacle, and neans for joining said base receptacle and said cover
together .so that only said underplatformareas are exposed to a coating
material; and each of said base receptacle and said cover Haw2AgAy14003
openi ng whi ch corresponds in shape to one of said underplatformareas to
be coated. 2. AR-tooP &eebry¥FIRFIHMBIcrAi Fh3L™ whelereidaisgipabirst seepter| e

has a first seqfidson &&fcH EBEENT N ApseRhtRANY 8gudf toS@hd @dptheast sene
turbi ne bl ade and a second section for receiving a second portion of said
at | east one tUBnR°Hi‘&%e, and said opening being formed by a portion of
said first second and portions of said second section. 3. A tool according

to claim 2, wherein,sald openlng s toﬁjeflia'xﬁdzbyw@eééi’ﬁe%ﬁaiﬁn oPOr tion of
said first secti‘on, 'two non-Tinedr sidewall “porti'ons fofmed In said second
section, and &igehneeckhen peridroncdryenpdndsn smi dharscoart setzd oke j 8kid ng

sai d sidewal | pQLRLioRgct fon At 001 AR RGebPa &l IR a WRIRIWN 28k dod | T St
section is welded to said second section, 8 23 January 2003 5. A tool
according to clilfP2cofePaPds sl #hePesIndedrroRe Faid Fedepd efAtieh 5
substantial |y egual pds: theegefdle.of said root portion. 6. A tool according
to claim2, 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 Ttorr@éspords dacoshipe endckiize 6,0 gEmisecend Spehimn of

sai d base recepfagl over iR EOReP6GOL AiMBat O Gl @i B NG €4 PsSaledc 9pNI Ng
in said cover 1s formed by a |1 near 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 sald cover, at least one bolt
which passes through said apertures in said 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, whdrein 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.



of said cover, two non-linear sidewall portions fornmed in the second
section, of said cover, and a connecting portion forned in the second
section of said cover extending between and |joining said sidewall
portions. 8. A tool according to claimi1, wherein said joi nPhdanaanaio3
conprises at |east one aperture in said base receptacle, at |east one
al i gned aperturk i n atePlosepordng| dist chid bbi t fupbheth peRRES ingr dwgh

sai d apertures #ixts2ké ggyreerd AWy S dngbase aﬁ@@@pgﬁﬁheoanégﬁls atod@asgt 2ne
nut threadingly engage with said at |east one bolt. 9. A tool according

to claimi, furtifeP EempratdPry dednsoftiore éPFPk’?%(j’léQF%I tool to a coating
machi ne. 10 A tool according to claln19 mhereln said affixing neans
conprises a dlsk3meldqg o] an e d m% g congd sect|% 9f gald base
receptacle. 11.7°A& fi'xt"0Pé &E&¥Ui"dg Po’ IOW Whetei 371 SatdCdF 8K HES  at

| east one bore Haoe W@cervrﬂ§pqnt1WeaQBS©neethtaele$em@wnedoﬁogsahekczmﬂngng
machi ne whi ch CALS @ g gaid fixture to nove about an axis so as to expose
sai d underplatforn1areas to a coating material. 9 23 January 2003 12. A
tool according to claiml1, further conprising two fixtures joined end to
end to all ow sinmultaneous coating of the underplatformareas of two
turbi ne blades. 13. A tool according to claim12, wherein said two fixtures
have their respective base receptacles joined together along one edge. 10
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