; €3eg692234: 4f L666T6UN; 02 OCT 2002 Locking Menmber for Processing A Fl ow
Directing Assenbly This application ¢lains benefit fromU S. Provisional
Application Serial No. 60/089,664 filed on June 17, 1998. CROSQSZIﬁﬁ NCE
TO RELATED APPLI CATI ONS Thi s application contains subject matter related to
the follow ng copending U S. patent aﬂ]pl ication Serial No. 08/ 994,676,

filed Decenber 19, 1997, entitled 5 SH ELD AND METHOD FOR PROTE

Al RFO L SURFACE and comonly assigned to the assignee of the Su%ﬂ@ﬁ“‘mw“\““‘“‘m
application. TECHNI CAL FIELD This invention relates to a shield

protecting the surface of an airfoil and relates to protecting the &afi%fgi |
fromparticles directed atlLetkihgdéibier$or BASEESEIND OF THE | NVENTI ON An

axial flow rotary machine, sAFloRDireditg Agsenislyengi ne for an aircraft, 10
has a conpression section, a conbustion section and a turbine section. An

annul ar flow path for working nedium gases extends axially through the
sect i onsThis appdicetinn olaimg beoebt framdeidh Pyowsiopati ApakicatianySetalddgh t he

engi ne. r..assenmbl y jnc s a plurality of rotor blades which
ext end d§5@§b3%§1@838§gﬂﬁ%jz&i$$fg medi um f1 ow path in the conpression
section and the turbine section. A 15 stator assenbly includes an outer
case whi ch extends circunferentiallé about the flow path to bound the

wor ki ng FROSHREDERENGE TRREATED ABBEIGATIONS arrays of stator vanes
whi ch extend gadl %Al%ﬁﬁﬁ@%ﬁﬂ@f%%ﬂﬂtéﬁt ﬁwgﬁe?"ﬁlgt'eBQOWﬁg'f(’taﬁmv@ihg\#gBt@h&inet ween

the arrays of rot e conpression secfion ne
secti on. U28. gatent epplicalibadderial iNb. O84334,676,fded Hexeter 18, NE&SY| entitled

and o s SHEECANBRIREFED F O pAGTERT Biso SR AR s HREACE eadle “gaces "ar o
{1 owed, ¢ BbRHIY PRSRAGNG indiaktighbd dihd Benjelr BhaIRaRBRL L on 1 ecel ve ener gy

fromthe worKki I um gases a rive the rotor assenbly at hi gh speeds
about an axis of rotation. Airfoils in the conpression section transfer

ener gy t&#@ﬁ@ﬁmﬁﬁghﬁfd' um gases to conpress the gases as 5 the airfoils

are driv s of rotation by the rotor assenbly. The airfoils

in both secti ams pveRnen réldted {ova akieRdfor PhGtevbnd g sORata BT &4h @ifdiediy  The
airfoils in the conpression section and turbine section are bathed in hot

wor ki ng meldtemagpistactingdbe ajiel iomrartislegidinestad atrschyaiefels.nay cause
corrosion and unacceptably high tenperatures at the surface of the airfoil,
10 especially in the turbine section. The airfoils in the turbine section
are cool BAGKGROWND QFIHEMINVENTIONough the airfoil. Each airfoil has

cooling air hoJes., The coplin i.r holes extend fromthe interior to the
Cvrer o Cof 4 e gidel BSw oy hadiine, atcias A oas fbLERGBeCBL N AYCERT ang

cool 1fhe g 4 BbmpPyssiG ¥8Efidrh EaibastidH Sedtidnéhd & tibirRPsedtibrl AR €9 ons of
the 15 airfoil such as the |l eading edge or the trailing edge. The turbine
ai rfoil @wlaratk:\qopathef@rmkmamegigm gases eixtegda axially throughrthesections
of the engine. A rotor assembly extends axially through the engine. The rotor
assembly includes a plurality of rotor blades which extend outwardly across the
working medium flow path in the compression section and the turbine section. A
15  stator assembly includes an outer case which extends circumferentially about the
flow path to bound the working medium flow path. The stator assembly has
arrays of stator vanes which extend radially inwardly across the working medium
flow path between the arrays of rotor blades in both the compression section and
turbine section.
20 The rotor blades and stator vanes are flow directing assemblies. Each has

an airfoil which is designed to receive, interact with and discharge the working
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. heat transfer and to provide oxidation resistance to the airfoil. These
coatings are provided to selected regions of the airfoil, such as the
platforms of stator vanes, the airfoils and the tips of the airfoilg qupmm
" coatings may al so vary dependlng on 20 the location in the engine of

flow directing assenbly which is coateg In addition, airfoils in both the
conpressor section and turbine section“extend into close proximty with the
adj acent stator structure. The small cl earance between these el enents of

t he engi nenddiankgatdeas takggseohbrd ﬂmw«bmrbughrt’eelieugir@as@isfoas autiee tuneinei ps

of the rotor blades. As ar sulﬂth s of such alr&}c} 25 rub
agai nst th'QFrrGE?‘M?@r@{QY L) gmg %&QWQ@&GSN‘P tP\%ﬁP the tips
are desi g'b‘%‘iehﬁblg‘éft hfbf?ﬁ?é?ééﬁ Q&omﬂ'b’i‘i'&ﬁé of Potalien. AifdIGtiH8e coORProsaAgdss
extend into the thannel ‘under

steady state operative conditions to decrease
tip | eakageectithdrarisier erergydn the wodking mediunrl gasesplocanresaitng gageaBsasi ve

orovi a2d e AHRISH et pba e A ARy SR o B Corhsive 1 p
wi th abradabl e TRé eirfdils iR bate detitshsdrtynd radiallfactdse the ayrkimgirnediting flewur e
t o accommpdat e novenent of the bl ades out wardl ¥E and to accommvodat e

i nt er f er enR@&Npethfeairfolladn ih%@OFBPFQ%@Fb%@@ yseingdjesdientare tathqd ind ot Thi s

occurs wt t p or the
ctator strigNpERRAHT afestindetdpsra cdritfions ThdgBsks Fifalicd P O
required. d’dsreosabnmidmmam:bptamy hrgmytebfpepatowwladtheostaf&eb@‘tthatarfat t he
airfoil n hni.ques such as powder netallurgy techniques, plasma
spray '8 teg?ﬁ’#cagz\é% thﬁgu@' F?Btﬂﬂrhtl ng techni ques. One exanple of a plasma
spraying devicethg a"?r'%’l\’!*n'tﬂe%t%mé’@é@dﬁn gfééo%lé’@%ytfl%mﬁhgf@@blﬂwg?élrQH\rough

entitled: "Plasm Generator and Spray @un". I n Siebein, | asrma
form ng gathe @lrfmlls;ﬁas@oalébbbasmobmeatrmo&arEhamomg@dnoﬂeﬂ @HgﬁdéF%zzl e.

hot Tree pIECTEIdTE 1he il Ritg RS, ThR.coBleat BoR isdiof E00lia 8,
st r eam andahéajoet theTaiefoll Byt smeechonead byprovielre] filedcodiing tohreghansf sftkeof a
substrate which receives the coating. O her exanples of such devices are

shown 19 Uaiollscigs heglsadingoeqgs @bb"@ﬁéﬁ"“%@l?pgﬁed 'Pl asma Spray Gun and
Met hod for Appl WH&QU@%'MI ngo%ﬁ%‘éfé 9% co%f?rq $ &Mtﬂm?@h’eﬁn% Sripiger

entitled "Coating Heat Sotene Partic Proetlon na 15 asma
Stream of Keahtransfer madno®rwde@mc;auon‘raeusmnmtpathe airfoit ypihese Coatingspareed

For recei vindibi8 18 8Lt ProginbFRE didoil, such as the platforms of stator vanes,

the airfoils and the tips of the airfoil. The coatings may also vary depending on
20 the location in the engine of the flow directing assembly which is coated.

In addition, airfoils in both the compressor section and turbine section
extend into close proximity with the adjacent stator structure. The small clearance
between these elements of the engine blocks the leakage of the working medium
gases around the tips of the rotor blades. As a result, the tips of such airfoils may

25  rub against such structure during transient operation. Alternatively, the tips are
designed to cut a groove or channel in such structure. The blades extend into the
channel under steady state operative conditions to decrease tip leakage.

The tips of such airfoils are often provided with an abrasive material and
are axially aligned with adjacent radial structure which is provided with an

30 abradable material. The combination of an abrasive tip with abradable material
spaced radially from the tip enables’the structure to accommodate movement of
the blades outwardly and to accommodate interference between the tips of the

blade and the adjacent structure. This occurs without destruction of the tip of the



_and roughening the surface of the substrate. One technique uses a grit

bl asting apparatus to propel abrasive particles against the subst E?tdmg@
grit blasting. Portions of the airfoil are nasked or shielded with®a 14
- or shield to prevent the 20 abrasive particles fromdamaging the airfoil
and other portions of the blade. It is,preferable to use a shield, for
exanple, for the airfoil surface adj ac%nt the tip which may survive either
the inpact of abrasive particles or high tenperatures of the coating
process antiploir diok statar stigeture and espbleistthatipdaashthaineerssery geroviedt ap
shi el ds extendi ng over several airfoils have been used with a 25 screw
f ast ener fBerq"f'Wégshi eld. A netal band having a tab is installed near the

tip between the T3 ghrdsRatnbiefiapiidydie Fmidéd {o 4 BebgestehatiMeenfding by
relatively rigid shield and the airfoil. Another approach is to use a high

t enper at ur &amt @chaiquesuiehaas pPWAeHTISIFILIraY taghaIqUASS: PIRSIRA 8RfidYabl e for use

dur | h . b 3 s . . .
ol un o ¢ 308 BREGBRubRAeRAgYeaiRida, FOnERxENR BF pladthd sBravidd®,
The al um ngevicepie shawrein @) eatart etk LBP tolSietiein £t ak ehtitlodaf PiasmzhElatape

to the airfoil. The tape requires precise installation to Efirﬁntain th
correct cl &fngralorsnderiay Gent olf Sebele arRiaenafPHaiedaas 18dsRAsEE 3

which ~ 2,0 ic28a Gidse Sh f in

i nstal |l ati (ngrr]] eltgﬁt-eFI tapgarlfas r engaﬁﬁﬁ‘m@??'ﬁ ?ﬁ@a%kccﬂeeﬁgpq?ﬁgﬁlggﬁ%si ve
and new t astaterandildands tht arabndmonzdetaspz hotfree piasma piregm. flRewdetsnarehe

grit blasti.n nd. pl as oat i operation. After renov fromthe .grit
b1 st 41 iRBeHaeS b BoTree PR S oA By TR 391 EHaEMAF Pt ur e.
Af ter receiptbpsliédentt faMBurfaRe®f Laddtile which fatRe/ dNfeidoatinghesthye are
renoved, often with difficulty because the adhesive is an integral part of

the tape arRxamplassé suehidexices are sbowade Lo vepatent 883 hd4Q tpEousheeamiitiag
T | 275 PRI YAy SR0B MRS A P! o USPBl o I
sci enti sts SigltceNgiehtrgementitieay' Qoatiey Héwt Sbfterad RarticfesappPrajectich iassi gnee
o the 11 peP BRI BEPaE) odech AIMARSN SN/SRRIRTI O Thi & | nvention io n part
predi cated on thengagpeRate 9%y gibaly srepBied forir8teidingaht iirticl8® By Reedrngred of
a thickness of material that 1s thin enough to allow the
and roughening the surface of the substrate. One technique uses a grit blasting
apparatus to propel abrasive particles against the substrate by grit blasting.
Portions of the airfoil are masked or shielded with a mask or shield to prevent the
20 abrasive particles from damaging the airfoil and other portions of the blade.
It is preferable to use a shield, for example, for the airfoil surface adjacent
the tip which may survive either the impact of abrasive particles or high
temperatures of the coating process and block coatings from deposit at unwanted
locations. Metal shields extending over several airfoils have been used with a
25 screw fastener for the shield. A metal band having a tab is installed near the tip
between the shield and the airfoil to fill the gap between the relatively rigid shield
and the airfoil.
Another approach is to use a high temperature material, such as aluminum
foil tape, which is suitable for use during the coating process to provide the
30 masking or shielding. The aluminum tape is also suitable for use during the grit
blasting operation. The aluminum tape has an adhesive backing which is used to
affix the tape to the airfoil. The tape requires precise installation to maintain the

correct clearance between the top of the rotor blade and aluminum tape which



15 material to conformto the suction surface and pressure surfaﬁe of the
airfoil and that the shield may shift fromits installed positio '

processi ng and not conpletely protect critical portions of the airfoil from

- the coating process or not |eave exposed to the process other critical

| ocations of the airfoil. According to,the present invention, a |ocking

menber extends between a 20 flom/direc%ing assenbly and a shield for the

flow directing assenbly and includes at |east one projection which adapts

t he | ockiangs asrabmask@r@h@@elfaam epenoerurs in intstalkation; dnertepeiingerassedbl y. | n

accor dance., W t et I nvention, the

| ocki ng r%%HJbS #]?Lg&e%?(?é% cﬁahg%ﬁgﬁ&g%frﬁ%\%p%ﬁofg%gﬂ%% I n accordance wth
anot her enbodi TRaGiGhinUuRetdpearRerting iy lakckedor béthahé@@nkbmnngrmﬁplambudes a
second projection which adapts the | ocking penmber to ent%g ge an opening in

t he shi elepating %@ttarané\étwemowefr%ttw gl biastinailixike, herstarddadaiy menber

has at- |l e b [ I aced
npar s Sspaneiain Bt RatRiglhffie; Mk cBGe0ng Reiphesri SErd) Satiit 10 CS
openi ngs fapeeanidits adhesnselaaédemovedneoffdmwth|dlf&o.ulty1tgewmnthb>adhesﬁ/e230 ci1
2002 I n accordance w th one det |Ied en‘gﬁd i mrent, the | ock % nF as a
Sair of SFACE aggeig@ﬂqfthettawap EEEHSS BICAMS & etiiie BYen AEg T apeds

cool i ng admBALSTHE th Jﬁ%réwee%ud?gnt@ﬁ§@a%>qu®5%wmﬁsénfswtwe of the

present invention Is a I'ng menber for a shie of a flow directing
assenbl y. remmeleand‘lsam!rreumbla first projection on the |ocking nenber.

Cocki 165 menter Arpifa: Be A BB LI ahstohBioR, SN R R G iREe | Lot on
i n whi ch aekihglLsidep it aicettion eikdpidantsiassigradhpveseaditao ivptedhei n a
second direction mhlch IS opposite to the first direction. |In another

det ai | ed EhisHs weed dadng the ﬁPP'éqat‘BF‘(Hf@@?t'Bgﬁ t%therﬂ%g‘?fafpt%q adese | ocki ng
menber. A primary advantage of the present invention is the speed at which
an array of rotor blades or stator vanes may be suitably shielded for a
coati ng pSMHIMARYIOF INVENTIGdE prepar ation such as by abrasive blasting

whi ch | t f t d nber t t It
the shi erd on (LS LYeRiPR & 11 P Precicata e Padperaibe el anialiol e or t ne
resul ting ag@fst ma? b@!‘l‘o‘?r‘ﬁeHQﬁld mkfnta@m hfétéﬁé‘ﬂhéb's'thh%rﬁugﬁﬂ% Alvelé W t hout

chi ppi ng or scratching he applied coating. An advantage in one
enbodl %nmatgrlah@ qcmf@qm éﬂ t%g@ctmsm@@e@yj prgssHee surface of the airfoil and

that the shield may shift from its installed position during processing and not
completely protect critical portions of the airfoil from the coating process or not
leave exposed to the process other critical locations of the airfoil.

According to the present invention, a locking member extends between a

20 flow directing assembly and a shield for the flow directing assembly and includes
at least one projection which adapts the locking member to engage an opening in
the flow directing assembly.

In accordance with one detailed embodiment of the present invention, the
locking member is integrally attached to the shield.

25 In accordance with another embodiment of the present invention, the
locking member includes a second projection which adapts the locking member to
engage an opening in the shield.

In accordance with one detailed embodiment, the locking member has at
least one pair of projections facing in one direction and spaced apart spanwisely

30 which adapt the locking member to engage a pair of openings in either the shield
or the flow directing assembly.



. bl ades or vanes which results froma | ocking nmenber and shield which may be
used. 20 The foregoing features and advantages of the present m»QabﬂCBrﬂa/ﬂl
wi |l beconme nore apparent in light of the follow ng detail ed description of
~ the best node for carrying out the invention and acconpanyi ng draw ngs.

BRI EF DESCRI PTI ON OF THE DRAW NGS Fig. 1 is a perspective expl oded vi ew of
a flow directing assenbly, such as a stator vane, showing the relationship
of the stator vane and shield assenbly to 25 each other and in particular
showi ng a | oc i v di sposed
over the ai rf0| ﬁ%wﬁg;&gr% ﬁ%\@d E‘fa‘é’%g“&? 5@'&?“@‘ &@b\%?g\?vgo t he
flow di rpait ohgpacekeapdry fi Sﬁ@menﬂnrﬁs gngdge haormegpandingealr afssmtipigyaidi sposed
about the stator ane, W n of the shield broken away to show t he
| ocki ng nelesdn thesfioyidirec ”9§Sg lYe el evation view of the shield assenbly

shown in Fig. AZfiigry feafré P fise §Pé‘s‘e'n9ﬁﬂ‘en¥’bﬁ\f§ b%amgh@ﬁbémrlamﬁad?: 3 of
Fig. 1 showing the relationship C T 2002 6 the stator vane and
shi el a@tserﬁlbwdlfect@g@sa@mmg Aémmaé fe@turféj@ea firsigprejectier endhe terking:t al

shield and fh ternate
cmbodi mene v ReTEA e et i bu siicinghly s 5 Harifed Bolon b nect ve
vi ew of @cklrﬂjmeﬁwmtmdn eﬁte'ﬁd@ s%sléht@ll?lp@@péﬁcﬁmtar @nthel diveatibntihe shiel d
assenbly shown in Fig is an enlarged view of the | ocking nmenber

shown i nwhigj the first @rommonseXéﬁn%stérmpedmeeh%ﬁ%t%\dsm@ $&schg nenber
shown in homn in
g 6. | Rrsctiopwhiciils BRotfe B AN BFEIArE Nrbonoier LOEKLASHIRGenE 10N
BES'ﬂOJUDEE\é:ﬁBt@ﬁ@EMMGSGhIEgTaEWKMYE\IﬁbWQMembgr1 is a perspective view of
a flow directi ng.asse I su I? a tor vane 10, and a‘ﬂ ﬁs Qci at ed
Shield assenbiPiDanAevaitads ol yinersast Kupalen ehie:sPeht SnvARBItes a
first pl apdQrénréfor bTé’ﬂésSéraétafor%fh@shﬂéy BeSuRaBlykhldldBa Yoma caatig ond
platform?22” A flow directing surface,” as représented by an airfoil 24,

ext ends prmﬁ&wd fmwﬁgpatprgpaﬁa@l@nt%h@&mabr@smerlaaﬁﬁlnawhgébwsalwf oi | has

a leadin

pressuregrsﬁ?gggé(??%%?m%ﬁ% %dv]\g\eegﬁi[?ﬁéagjc?ges. %%QP ?ﬁ%\gﬁlgfgén has a

p: urafi t;anm?nl cetvlll angther adhahtage(istite qbalitn)of Mres‘rwlr}]g amatlnggwhldnefebalssl a

puralt 0 coolln e coalln alr 0 | ||n

P e ar o U BampLarali; o ing Saidie mitpuf SapRReA-scraeP i NG EBAIER cu by
edest al h I n

Pt or nat Soener AR havhtdos I BhuRiHouRERY RN TaR &%Béﬁqﬁégﬁ%%eéﬁﬁt%‘rhebl ade

havi ng a bbades ahvameshwbich results fath a lqtking ovembertanchshiets Which may beor bl ade

typically .?ﬁ'rm nates in a tip which, in sone enbodi nents, mght include a
shroud whl i s anal ogous to a pl atform The shield assenbl y 12 includes a

shi epd 40. |n ThefwageidyTeaturedand advartadetdfithg praxdepg invehtion witlapt ed to
extend between the stator vane and the shield. The | ocking nenmber m ght be

separ at e FaCOM3 MOre HiP@ﬁEPrBﬁ”||'Ef‘b@frt’é‘?lf9”%*f‘§é1¢é@!|€t%d@$f§'l3§'ﬁﬂéqfdhe P&t shiel d
'S adap kg e SR A O HHE B o The Shield

formed of a suita can W|t of the abrasive
particles or coating particles and the tenperature of any coating spray

process. ' A ter| ' 513 (Aerospace Materi al

Speci fi cﬁﬁ#@ﬁ%hwiﬁmﬂ@e@wq a thickness of about nine

thousandt hs of Fgn1iigglbdrépddtivieYexploded view of a flow directing assembly, such as
a stator vane, showing the relationship of the stator vane and shield assembly to

25  each other and in particular showing a locking member and a metal shield having
sides which are disposed over the airfoil of the stator vane.

Fig. 2 is an assembled view of the flow directing assembly shown in Fig. 1,
having a shield assembly disposed about the stator vane with a portion of the
shield broken away to show the locking member.

30 Fig. 3 is a side elevation view of the shield assembly shown in Fig. 2 and is
a cross sectional view taken along the lines 3-3 of Fig. 1 showing the relationship



. 020 C1 2002 thousandths of inch (.009-.050 inches), with nine

t housandt hs of an inch preferable for sone applications. The shield has a
first end 44 which is adapted to be in close proxinmity to the fila0CT 200

- platform 16. The shield has a second end 46 which is adapted to be in 5
close proximty to the second platfor A front edge 48 extends spanw se
bet ween the second end and the first end. A first side 52 extends fromthe

front '1 edge. The first side has a rear edge 54 spaced chordw se fromthe
front edjdhe Atatpr ¥ane gpdshield @ssambly hi cleeried dexigSfonexeRiegra fasee end. A

second t f@mggl%dfg@gh%gﬁ?%gﬁébﬁ%ggﬁ%giﬁaced spanwi se fromthe

first ta eaving a gap e nefal shield has a second
si de 62 ext enllign@Acbandaternafe embodindm aithedoield absersblycsibwai ieFiga®. a rear
edge 64 spacegispanmdse fromthe front edge and adjacent to the rear edge

of the first Eiddé. 'SAREISRBEHE @PW@fi%CIPBWQ%?SQ”%"Vhe chordwi se direction
th t he fi Sizde. ; ; | ' ; aggd
R

chordwi sely fr rear edge o I rst si

condi ti on. ThEigs €deram erildrgdthdgeiwiafdhe dpakinghmedtarraihoavrsieciigd1openi ng 68.
Each opening [s or dw sel aced fromt ear edge 64 qof the secqnd side
and cl osely aE]gaggﬁ %fh%'?‘?'ﬁéf §W§8d§ﬁe@°f5ﬁ%5‘f‘i?ﬁ"§ raRer §igynein ﬁgt iled
condi tion. Theid igBss é?’P@rﬁl'aF%d giedl ofths ReEkhG drasért stswrin Biged. wi th the
first tab 56 and a second 20 opening is at a spanw se |ocatjion aligned with
t he second taBI%@.CTﬁr@ﬁﬂhﬁ%‘éM@%@%@ﬁdoﬂﬁ% mgrabergshewa in 5i%®: end t hr ough
the openings in the second side and extend over the first side and in

faying contact with the first side of the shield in the installed
condi ti oBESTMOBE FORACARRYINGI QUDTHENNVENTI@Nt end at a | ocati on past

the rear edge of the first side an e adapted to exert force on the

1 rsial do. anfi®s s APaBEemYeN N o o I STemNg FPeaNasud: e SpBEs i nt o
engagemeQhni1ioh ahBrsasicited3hitld BREémbly 1€ Thastabl 98ns PRI hadt et Shown
in Fig. 1, the long second side I1s split into an upper portion 72 extending

chor dwi séHywhintl inclides e fisstrplatierny 46e xirenstatay venertis @ 8pyendatB bRYRG @ n Fi g.
2, the pqortions e p t Q. overlap.one over the, other in_.the,spanw se
30 di recePBi e set aer dicgifte ARG £ Bbrqsshudd BV sl Al 24s e ne!
chor dwi sextegistfromThe firstglatigrnirestey seébbridasiaiordnh.r st end region 76 adj acent
the first platform 16, The first end regi on adapts the IOCkquﬁ menber to

engab‘% a fi rstEQ%‘pfl’iffﬁﬂj has @ Iggringeedoers and a railing ggloedkst Hrsuckenai rfoil .
The firsg,fade %M aH 88 #EaRIcEM extend between the edges. The leading

edge has a plurality of cooling air holes (not shown) and the trailing edge has a
plurality of cooling air holes 36. The cooling air holes in the trailing edge are cut
back revealing a slightly rectangular portion interrupted by pedestals which extend
20 rearwardly between each cooling air hole. In alternate embodiments, the flow
directing assembly might be a rotor blade having a base which has a root and a
platform. The airfoil of a rotor blade typically terminates in a tip which, in some
embodiments, might include a shroud which is analogous to a platform.
The shield assembly 12 includes a shield 40. In the embodiment shown, a
25 locking member 42 is adapted to extend between the stator vane and the shield.
The locking member might be separate from the shield or integrally attached to
the shield. The shield is adapted to be disposed about the edge of the airfoil. The
shield is formed of a suitable metal which can withstand the impact of the abrasive
particles or coating particles and the temperature of any coating spray process.
30  One suitable material is AMC 6513 (Aerospace Material Specification 6513)

stainless steel having a thickness of about nine thousandths of an inch to fifty



.0 Zocr zoo2 s |locking nmenber to engage in the spanwi se direction a first
front opening 78 in the shield 44. The | ocki ng nenber has a seconfi? )gd 2002
region 82 adjacent the second pl atform which adapts the | ocking nenber to

" engage a second cooling air hole 36b at the trailing edge of the airfoil.
The second end region al so adapts the | ocki ng menber to engage in the
spanwi se direction a second front opening 84 in the shield. Fig. 2 shows
the stator vane 10 shown in Fig. 1 and the shield assenbly 12 in the

instal | eg, ‘?I'diﬂfé‘f- inéA m\l‘@sbf?n&\éb) with bl Hgaseeel o5ijden 62 of the
shield overlaps t irst side 52. The upper portion 72 and |ower portion
74 of t herdferaadorssaroadpplidatianser | ap each other in the spanw se direction.

The tabs 56,58, 0on the firs i de t end .at |l ocatl on t he rear edge of
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t he endnost cooling air holes 36a, 36b. Typically the projection wll
ext end ch@fawag’@lkllnltbgsnﬁtﬁﬁﬁaﬂ§ﬁ@dll9nfourth the chordwi se 1ength of one of
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113. The L-shaped projection extends in a first direction which is directed
generally chordw se and toward the interior of the airfoil. The first end
region has a first tab 114 which adapts the | ocking nenber to 30 engage the
first opening 82 in the shield 40 at the trailing edge 28 of the airfoil.



. The | ocking menber includes a spanwise md region 122 which joins the first
end region 114 to the second end region 118. The |l ength of the mcﬂ}B@T @062
10 Lmis greater than four tines the length of the tab of the end region L8
“and four tinmes greater than the width of the m dregion Wir, as neasured in
a direction generally parallel to the gxtensi on of the L-shaped projection.
The md-region is generally curved, | om ng the contour of the trailing
edge of the airfoil. The shaped proj ectl ons bl ock novenent of ghe shield to
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whi ch m ght “result 1 n gougi ng ose s having a | arge varlatlon
i n t &fber angages &)@)&%m‘mfcsdh@ﬁ s%ﬁmadedmabemsuch@sm bpléasirepresieated i n
the alter i,n, Fi rub agai nst. .t he, coat d cause
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| ocki ng menber both shields the cooling air hole and locks the 0 2 0 GT
2002 12 shield in place to the airfoil utilizing the cooling holes as a
means for restraining the | ocking nenber and the shield agai nst novenent.

Al t hough the invention has been shown and described with respect to
detail ed enbodi nent thereof, it should be understood by those skilled in



S'that various changes in formand detail thereof may be made without
departing fromthe spirit and the scope of the clained invention. 020
Cl 2002 13 W Caim 1. A locking nenber for a flow directing aqpﬁ zﬂ?nd
a shield for an airfoil of the flow directing assenbly, the flowdire q
assenbly having a | eading edge, a trailing edge and openi ngs which include
cooling air holes in regions adjacent the |eading edge and the trailing
edge which conprises a projection which is adapted 5 to extend chordw sely

bet ween twith Husemblogirasot shawrsin !élgdZamvmmh easatigpdssenidy Mseid inflygaBer to
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condi ti orof tRe altisil hoekowa i )EFA. as clained in claim1l wherein the | OCkI ng
nenber is integral with the shield. 3. The | ocki ng menber  as. clained in
claim 1 wher ei hiG Héslad?ﬂd’ﬁﬁgﬁ‘»th@rfﬁ@w of ihe slamm agsemPlyeshawn KeF ige da0d Fig.
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holes in regions adjacent the | eading edge and_the trailing edge, which

conpr i seshoBhave ppemingadn thagirem: edgeselcibedshield. IT@@I rieldsiaasnalpEed sel y gr om
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menber hafirstiprbjeatdn @06 &t ittiesfirspend et Whmhvdxt@ﬂma@mmség ftdre thetikstepdmenber
to engage the airfojl and at | east one seconrﬂqorOchoél on whi ch ada ts the
| ocki ng n@ﬂﬁ@rSQ@%@{%@“@ﬁéoﬁ@@hﬂ sesopdendrtq whi XHBnds spanwiss! FQJ'Bk
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Alternatively, the shield may have a locking member 106a integrally formed
with the shield as shown in Fig. 5A. The locking member is integrally attached to
the shield by acting as one piece with the shield, whether it is attached by a
bonding technique, integrally formed at the time of manufacture as an appendage,
20 or formed by some other method for forming a structure that acts as one piece.
The locking member 106a has a projection 142a. The projection shields the end
most cooling air holes which are protected when using the locking member by
inserting part of the locking members into the holes.
Fig. 6 is an enlarged view of the locking member 42. The first end region
25 76 has a first L-shaped projection 112 which adapts the locking member to
engage the first cooling air hole 36a at the trailing edge of the airfoil. The L-
shaped projection has tapered end 113. The L-shaped projection extends in a
first direction which is directed generally chordwise and toward the interior of the
airfoil. The first end region has a first tab 114 which adapts the locking member to
30  engage the first opening 82 in the shield 40 at the trailing edge 28 of the airfoil.
The first tab extends in a direction opposite to the first direction. Similarly, a
second L-shaped projection 116 is at the second end region 82. The second L-

shaped projection is spaced spanwisely from the first L-shaped projection and



. fromanother of said projections. 6. The | ocking nenber as clainmed in claim

5 wherein the | ocking nenber has at |east two of said second pfpjietuimpns.

7. The | ocking nmenber as clained in claim6 wherein at | east one of the

- second projections is disposed in the end region of the |ocking nenber. 8.
The | ocking nmenber as clained in clalnl7 wherein at |east two of the second

projections are each di sposed in an associ ated end regi on of the |ocking

menber. 9. The | ocking nenber as clainmed in claim6 wherein at |east one of
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wher ei n rojection are each posedin th
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in claim rejn oj ect ond projection are each
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t he er has at st two of sal i rst projections
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projections iS disposed in the end region of the | ocking nenber. 16. The
| ocki ng mgEmieeallyasanallel todte iexterisiomoflthedheshaped atojéctiyt. The mnf.‘l reg@nflsr st

rojections are each di ed.in an as aQn | ockin
Iron::rr{)er et @?%Xﬁgnfé’ﬁﬁﬁsw@eﬁhlea%oné?% ﬁgﬁe?ﬁ‘?qaga?‘ﬂqeﬁ‘g{me?' € easlt gne
of the smrpédmr@;e@thgamck&nemﬁ@ﬁte@t thetshista td heaigtath raegﬁpomarﬁcat he
| ocki ng nmenber. The | ocking nmenber as clainmed in ¢lalm15 wherein at

| easﬂSOn@ste@ﬂém shigld gpgtiae fi r%@@du secondpiaiéiermsn As wilk bedealizad, 8Lt egi on
f the |
of the ;é?ﬁp'ég ﬂFB ﬁ&n Lo Jfﬂ slé’gﬁle@ﬂﬂ?%hd s?l:@blﬂ@ai’r'ﬁo%s‘g%é(;%é% - he

wher ei n rst o]] 8CTon ANd & Second propect icon are each
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projection are_each disposed in the second end regi on of the |ocking
20 Other embodiments of the locking member include an embodiment, as
shown in Fig. 6A in which the locking member has a pair of tabs 76a, 76b which
engage a pair of openings in the shield. The locking member has a single
projection 42a disposed between the tabs which engages a cooling hole in the
airfoil. Alternatively, as shown in Fig. 6B, the locking member might have a pair of
25 L-shaped projections 112b, 116b and a single tab 76b which engages the shield.
The locking members might also be formed of a pair of locking members, as
shown in Fig. 6C, each having L-shaped projections 112c¢, 116c spaced one from
the other by a much shorter distance than the mid-region shown in Fig. 6 and
each having a single tab 76c¢ extending to engage the corresponding opening in
30 the shield. In such an embodiment, the pair of locking members might be
chordwisely spaced one from the other and either joined by a length smaller than

the length Lm shown in Fig. 6 or not joined by a mid-region.



menber. 22. A | ocking nmenber which is adapted to extend chordw gelg;Tiaggween
a flow directing assenbly and a shield for an airfoil of the flow directing
assenbly, which conprises: a first end regi on having 0o ~ ocl 2002 16 5 a
first L-shaped projection which adapts the | acking nenber to engage a first
cooling air hole at the trailing edge f the airfoil and which extends in a
first direction; a first tab which adépts t he | acki ng nenber to engage a
first opening in the shield at the trailing edge of the airfoil and which
extends in 10Pdodior2RRYiBE Qﬁmo@‘sthe@eiest%@oatmgﬁtOdheeairff@lbﬁheépcémnd end

regi on sely from
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claim 22 wherein the L-shaped projection tapers in the first direction to a
poi nt ed 41l extend rearwardly as shown in Fig. 2. In addition, the clamping device may

exert a force against the suction side of the airfoil pressing the shield tightly

against the airfoil and the bolt-like member exerts a force against the shield

15  pressing it tightly against the pressure surface of the airfoil. This further serves to

lock the shield in place leaving predetermined gaps G and G’ between the airfoils

in the platform.

A particular advantage of the present invention is the ease of installing a
shield to the rotor blade. The ease of assembly facilitates production speed and

20 the shield is reusable.

Another advantage is the integrity of the coating which results from insuring
that the coating does not adhere to portions of the airfoil where the coating for the
platforms is not wanted. Another advantage is the integrity of a metallic coating
provided prior to the coating operation for the platform. This results from using the

25 locking member to restrain movement of the shield and avoiding caulking of the
shield with respect to the airfoil which might result in gouging. In those coatings
having a large variation in temperature, experience has shown on occasion the
projection shown in the alternate embodiment in Fig. 5 may rub against the
coating and cause degradation of the metallic coating.

30  Another advantage is the inexpensivness of the shield which results from its
inexpensive sheet metal-like construction and the reusability of the shield.

A particular advantage is securing the shield in place using the locking
member. The locking member both shields the cooling air hole and locks the
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di m ni sh the spanwi se width of the term nation of the projection.
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movement of the shield with respect to the flow directing assembly in the installed
condition.

2. The-locking member as claimed in claim 1 wherein the locking member is
integral with the shield.

3. The locking member as claimed in claim 1 wherein the locking member
further has at least one second projection which adapts the locking member to
engage the shield in the installed condition to block movement of the shield with
respect to the flow directing assembly in the installed condition.

4, A locking member which is adapted to extend chordwisely between a flow
directing assembly and a shield for an airfoil of the flow directing assembly, the
flow directing assembly having a leading edge, a trailing edge and cooling air
holes in regions adjacent the leading edge and the trailing edge, which comprises:
5 a first end region;

a second end region spaced spanwisely from the first end region; and,

a spanwisely extending midregion which extends between the first end
region to the second end region;

wherein the locking member has at least one first projection which adapts

10  the locking member to engage the airfoil and at least one second projection which

adapts the locking member to engage the shield in the installed condition to block

movement of the shield with respect to the flow directing assembly in the installed
condition.
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7. The locking member as claimed in claim 6 wherein at least one of the
second projections is disposed in the end region of the locking member.

8. The locking member as claimed in claim 7 wherein at least two of the

second projections are each disposed in an associated end region of the locking
member,

9. The locking member as claimed in claim 6 wherein at least one of the first
projections is disposed between the end regions of the locking member.

10.  The locking member as claimed in claim 7 wherein at least one of the first
projections is disposed in an associated end region of the locking member.

11.  The locking member as claimed in claim 8 wherein a first projection and a
second projection are each disposed in the first end region of the locking member.

12.  The locking member as claimed in claim 4 wherein a first projection and a

second projection are each disposed in the second end region of the locking
member.

13.  The locking member as claimed in claim 4 wherein a first projection and a
second projection are each disposed in the first end region of the locking member,
wherein a first projection and a second projection are not disposed in the second
end region of the locking member and wherein the midregion adapts the locking

5 member to be trapped between the shield and the flow directing assembly to block
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16. The locking member as claimed in claim 15 wherein at least two of the first

projections are each disposed in an associated end region of the locking member.

17.  The locking member as claimed in claim 14 wherein at least one of the
second projections is disposed between the end regions of the locking member,

18.  The locking member as claimed in claim 15 wherein at least one of thefirst
projections is disposed in an asscciated end region of the locking member.

19.  The locking member as claimed in claim 16 wherein a first projection and a
second projection are each disposed in the first end region of the locking member.

20. The locking member as claimed in claim 4 wherein a first projection and a
second projection are each disposed in the second end region of the locking
member.

21.  The locking member as claimed in claim 19 wherein a first projection and a

second projection are each disposed in the second end region of the locking
member.

22.  Alocking member which is adapted to extend chordwisely between a flow
directing assembly and a shield for an airfoil of the flow directing assembly, which
comprises:

a first end region having
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extends in a first direction;

a first tab which adapts the locking member to engage a first

opening in the shield at the trailing edge of the airfoil and which extends in
10 a direction opposite to the first direction;
a second end region having '

a second L-shaped projection which is spaced spanwisely from the
first L-shaped projection, which adapts the locking member to engage a
second cooling air hole at the trailing edge of the airfoil and which extends

15 in a first direction;

a second tab which adapts the locking member to engage a second
opening in the shield opening in the shield at the trailing edge of the airfoil
and which extends in a direction opposite to the first direction;

a spanwisely extending mid-region which joins the first end region to

20 the second end region;

wherein the L-shaped projections engage the airfoil element and the
tabs engage the shield element in the installed condition to block
movement of the shield.

23.  The locking member of claim 22 wherein the length of the midregion is
greater than four times the average width of the tab in the end region.

24.  The locking member of claim 22 wherein the length of the midregion is
greater than four times the length of the tab in the end region.

25.  The locking member of claim 22 wherein the length of the midregion is
greater than four times the length of the tab in the end region.

26.  The locking member of claim 22 wherein the L-shaped projection tapers in
the first direction to a pointed end.
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