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A SYSTEM AND METHOD FOR REPAI RI NG A GAS TURBI NE ENG NE
COVPONENT CROSS- REFERENCE TO RELATED APPLI CATI ONS 5
The present application clains priority to U. S

Provi sional Patent Application Serial No. 60/669, 444,
entitled, "REPAIR SYSTEMS AND METHODS FOR GAS TURBI NE
ENG NE COVWPONENTS", and filed on July 15, 2005.
BACKGROUND The present invention relates generally to
a method and systemfor repairing a defect 10 in a
conmponent, such as a gas turbine engi ne conponent
(e.g., blades, vanes, etc.). Mire particularly, the

o e ARV ey gw REa G4SN eyoe

froma conponent by form Tin the conponent to

renove a sec t y enconpasses the
defect. A gagkgﬁégﬂﬂ ' =D SERAPPL, QS g
b| ade tiThe peesét aﬂﬂlcﬁtfoﬁlclduﬁ‘gprﬁ)ﬁ%o LaS lI"kiax)‘?s‘?onaIlﬁatent Application
tforn@éa vane trai gs or a vane platfor
o195 Bl gruticd RERSIRSESTEMS ARG VIEBHORS KOR GASe
OESR B INER NGINE OO MPORETRRR S filed ohmy??'%gvs exposed to
hi gh pressure, foreign objects, or t'enper at ur es.
Over time, these operati BAGKROUNDns may cause snal |
cracks t he. gas.turbi.n
ngi o aseBasat i efof et Rab U AT Hag e ceeot
t1h @ycoofpblmnt fsacheasaa gasgmruinecalgmelcnqnmient @gd Hiddes,0@ses, etc.). More
e 20 rende

(AR B, SRSy R e o PIARSRCRod abpeludsg bsuantialy

hammb@mfa&efmh Q p@ﬁlpdnemsylfovmg a slb18 8R cOdforlehtbieftfove a section that
%% onponents is inmportant that the repair

d?w§9§¥§ﬁﬁ§éﬁgﬁally preserve the integrity of
t he gas A Qz{shhﬂﬁﬁle%ﬂgh@&m%m RBEH as adde HPESHIBR trailing edge, a blade
adversely af f ect unct|onaI|ty of the gas turbine
SHejiore. v HALng edgotracane plarfosismaypaspme demaeged during use. Durmg
SgRABide YRk e
SPERAGE By S8y REAT 4R8I S DN i, i
tQbjelois s heghgérmperaterap dventime, mhebn @ehamdconmphsnwan@ salall cracks or
g&tf{n q%fn ds c%%lb f}x thék gl tgr%mg lé}léhfe COm%’rone%{engrtké tsucl‘ﬂéigtggts may be
asn&ﬂbmbﬁnfterahavarmugmﬁ@ﬁt mh:ectdmfdetbe gasntuttivee mgnte coiﬂpenent may be

t t
SR e oo BED AUy FOAT DREEa7 BBy e Feigprdgpsaivase
Othest & turdBik efdine cbiporatst @fis mipb@an@ﬂlﬁt th&iebénﬂﬁo@@ﬂd)r&?stem generally
conponent . is bui|t back up, such as by wel ding

rrgiﬂeae direiffeepivetlethe gt H%b‘@%gngt”l?r‘t?i"}?é""é‘hg%“ﬁéjo&% ﬁ?foarﬁié?{fely affect

| finQioRBity &tQhep% @&bﬂh@ EngiiRSofnpéiehil€ engi ne conponent in
a condition that allows it to be returned to service
in an erf¥ferss inpps tyrbine engine components have typically been repaired by hand.

In one approach, an operator holds the defective gas turbine engine component in his hand
while using a grinding wheel, a carbide cutter, or other tool or cutting surface to route out
(i.e., remove) at least a substantial amount of the defect in the part. The operator generally
determines a geometry of the section to be removed based upon the type and location of the
defect. Thereafter, the gas turbine engine component is built back up, such as by welding a
replacement piece to the gas turbine engine component, in order to place the gas turbine

engine component in a condition that allows it to be returned to service in an engine. This
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| approach is |ess than ideal because various
operators may utilize different cutting surfaces
(e.g., grinding wheels), which nay renove different
amounts of material froma gas turbine engine
conmponent, possibly creating different edge
geonetries. A diversity in edge geonetries may cause
the wel ding process to be nore difficult and vari able
fromone operator 5 to another. Further, the inability
to reproduce repair procedures may be a drawback in
some manufacturing and servicing environnents BRIEF

r
SHARTY, 1 SE B AR OBl R B et TR e
de g} grinding wlheelsk winsb may renaye ddferentanatuntsed atatesial from a gas turbine

L B B e 5 e s R 3 s

i gamnettlesmmyl &us&ltmﬂdlﬂy prioesss fote rrll’oedlﬁd fficul f@ncﬁveﬁ‘ﬁful@ Gfoml die Bperator
e systemincludes a fixture
n;g’ Elnlgéﬁ‘hf’r ﬁﬂeé@w\‘ﬁét°t’ﬂ’é°@6‘h‘ﬁﬁadb‘?ﬁm dugatimay bs,p drapvpack in some
Qﬁﬂmﬁﬁﬁlnﬁg dnd servieligichvitmame at | east one renoval
device capable of formng a slot of a predeterm ned
geonetry in the conponeﬁgﬂﬂﬂﬁﬂﬂﬁﬁééiDESCRIPTICN OF THE
DRAW NG@‘hE fargseng-m\/c?ltlﬁn Q%rnfng%ﬁw ré it‘fdgfeavﬁe?efct ift aggﬁp(;&éﬁtb THEmethod
udes atform and a naln

en i ne bla whi ch i ncl
eg forming g slﬁ"g}n thecorpponemitaZempve at least pebstauttal partofiheaiafect, where

Qﬁe shot n%ﬁ@ésaatsp?edte@%m«g%%oggt%%ﬁ? e%gg%e%{lm i %Isc\)@ i%tlgrg for Zr"epamng a

nmponent repair a sc
sief;ttl inmedmponenty Vdferqathe yxtemoiuded a fixtgk odnfignred taeogenirtomponent
rt.ja e the slot has ,
SO BRenBoSPhlih PhoREReh PRl Pall i osRopeb Bt Brming s
Folf ©predetermimid@eanéastin e compwief! a uni versal hol di ng
fixture, which may be used to hold a conponent in a
predeterm ned position while a slot is forned in the

conponent. Fl G BRIFSDESCRPTRACOF THEMDIEAMMINGS hol di ng
fixture that is conflgurea to receive one 25 specific

conponefiC: | [magersgeqtiye geyof & grssurbipeenginehlage, %l%pcluqﬁs a platform
faanfLH{aﬁl gohg;l%mgr@d{n%ecg;sed to align a blade within a

hol ding fixture 7 is a perspective view of a
devi ce FltaR inmperspectivseiew of aderaplate habmaxbe esed td datermine whether a

iJie present invention, where the device
|nc?g§mﬂgkpghmﬁg ing wheel that is capable 30 of

form ngFl&. 3 iso.tschemaac seotigmahdew of an example of a slot in a component (shown as

a partial section), where the slot has a geometry that facilitates the weld repair process.

FIG. 4 is a perspective view of a universal holding fixture, which may be used to hold a
component in a predetermined position while a slot is formed in the component.

FIG. § is a perspective view of a holding fixture that is configured to receive one
specific component.

FIG. 6 is a perspective view of a set-up fixture that may be used to align a blade within
a holding fixture.

FIG. 7 is a perspective view of a device that may be used in accordance with a first
embodiment of the present invention, where the device includes a grinding wheel that is capable

of forming a slot in a component.
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2 FIGS. 8A-8D are schematic side views of the
different steps in formng a slot in accordance with
a second enbodi ment of the present invention, which
includes formng an initial cut (FIG 8B), finished
cut (FIG 8C), and final slot in the blade (FIG 8D).
FIG 9A is a perspective view of a rough-cut fixture,
whi ch nay be used to forman 5 initial cut in a
conponent. FIG 9B is a partial perspective view of

t he rough-cut fixture showmn in FIG 9A where a

hol ding fixture has been attached to the rough-cut

fixture t] ridges.in the rough-cut fixture
with gr S%%ﬁhﬂg Cﬂgrﬂ\"rﬁgdef“il%wsmfég differeny gtypsjig forming a slot in

PRLSRARE With a YdoBid édfboinfenfUf a3 preddhk fiventioR wHich TRYudREfoHifghn initial
to finish the to initial cut |nacorrponent to a

pfé e ted iy ﬁ@?ﬁ%cﬂﬁt(ﬁlcéﬁ@) repdifina slot in dhedtiade (BIGBRAY a

fi h f

| SPGB o BREPBEFALNE L8 o
pmﬁiatﬂttmhwsi:mirmomnt act with an initial cut i n a bl ade.

FIG 11 [ ective vie

i ch heRIEBE P Bt B SRR oG on, wher

caholdihg fiktufs. had hé&ni stache & the eduglpeutsixaeé by Masngt@dges RwhOfough-cut
er fix ure&q%; IG 1 1A where the holding

fF’)‘&'rﬁrwét IEROVESSB e W& chanfer fixture. DETAILED

DESCRI PFIG@N 0ANi¢ alpefp@ive Viov @nk lfmah St OWRicR maP b Qskdad Enish the
stemfor repairing a defect in a_ 20 conmponent

such
qutal %ép 3 SOMPPREat @r@rizp@tegaﬁ%w@m an(l éadgus mgepxjfobrpwg a finished cut.

bl ade tippg. ItOWl?'ar})@rsPécﬁd@werro?tﬂe'ffx‘)&h@&g& oftF‘?Gbl(ﬂ’@ \Ahlleédaerouter is
platform vane trai ag , vane platform etc.
wbsitiengdia corsach with am indti %ﬂwln@y each be used to
prepareg K
ctated i %?ggﬁ?g@ﬂ{ge&% r‘ll w?@%??a%ﬁ&%xh&ééf@gcﬁﬁa be%ed to chamfer an
colgpofefimishedyputbe in the formof a crack in a body of
the co t. e erel the term. def ect:
i ncl udeg?gﬂsﬁll% g &Y ﬁagﬁ rgpec Xt éjfe' H‘;S ?glﬁﬁﬂ%f?d%gmg(’fm}' L1A, where
cthahelding fixaitd las bexntsedupadite chaad@rdxture.or ot her such
quality that is present or existing within a
conponent, and for which renoval or repair thereof is
desirabl e. This damagpETAYLEHRRESCRETIONM of physi cal
or structural deformations, nalformtions
i nper f ectieoPresenk HspRtion ds beth 3 ?‘F‘é@‘h prgh pystess for jrprajring; sdefect in a
bkﬁm;ﬂ%nt |8 hedl g&soturb?l{eaé?&§ie cgrﬁé})tnént EESYEBie blade tlp, turbine blade

fractures, Blts pressrons I ds, cavities, nd
s tiiingeigaterbing bhé@:[elstfqym, g wailingedas, tvramréaltfoym b where the method
d War-\Y a
wak 2%% Sesyg%rk%% g%ﬁ b %ﬂﬁ}@;co[ﬁggﬁﬁf@ Qaﬁﬁgalrﬁgc&k XSstated in the

Background section, a defect in a component may be in the form of a crack in a body of the

component. As used herein, the term “defect” includes any internal or external feature,
characteristic, attribute, aspect, or other such quality that is present or existing within a
component, and for which removal or repair thereof is desirable. This damage may take the form
of physical or structural deformations, malformations, imperfections, anomalies or irregularities
including, but not limited to, cracks, dents, fissures, fractures, pits, depressions, voids, cavities,
and substandard surfaces or edges. Additionally, the damage may take the form of material-based

flaws, weaknesses, or non-uniformities.
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3 In accordance with the general principles of the

i nvention, at |east a substantial anount of a defect

is renoved froma conponent by renoving a section of

the conponent that substantially enconpasses the

defect. In the present invention, the defect is

removed by formng (or "creating") a "slot" in the
conmponent to renove a section of the conmponent that
substantially 5 enconpasses the defect. A "slot" is

used as a general termdescribing a void left in a
component after a portion thereof is renoved, and the
scope of epllte Slhne, deheigk DS B Porkofish el ubstnta
geonstof o ésfednsrcinoselcfruma tdnepoaeriv byliemening a sddtien f thé component that

POl Yajeipat e RCEF R aft s Ehfonahe GdreEieipved by orming
Q&S‘eﬁam‘@(ﬁ)’h “6RE1 Bt chragdneritso fehate edtlon bﬁths bé‘rﬁpb%&ﬂ%at substantially
bel ow. As_ the slot is. forned, at |east

SOEIPATES %1? defeftt Aotlot frasefles éainetaéte%ﬁwdung 3 i lef ¢ acomponent

\a@tbith poRtioh BRreoP RPARRRY, and t'ﬂ@uélo%e T 8 R no & REAII S Bmit the scope
regi ons adj acent the visible defect in order to renove

éﬁ e PEphinvetion iespprbiedapeg arasometrigyiisclosecin the embediments. The slot
ORI 1RSI RS W) 197 B AR oo, v

vselleded'igSf(dmpomde@uwasters ittrat edirbe disgusjedibeliong )As the slot is formed at least a

£ ﬁlpska?lf; £PaRt of tt@ dgf%gt 1% (r)e’n¥oveed e%pn‘gggﬁ{)llh %81 BzgmB?ngBta r’ltéla slobpay also
Encangpassi weglbys adjmemi the visibld defsdt uﬁoﬁiﬁ:bﬁbt @ftol@bnypRikent 6f unexposed
e conponent after

the def f
e T vl iy e cSRRPER il 7 6 8 iibpe b prpesed Woording to

rmc’ﬂlﬂid@ @novat inlted@t, sechs B Waldidgabr Rdrivise RtegrdIF j6R1 ng)?ﬁ replacement
The edeternlned sl ot geonetritls sel ected based_ upon

\RiFEF BUIGE FORROBFS In exler to G FREVEWr A 15 s CORPOREY. mah e brepared for

SRSy ¥mbhihk a@legstah s%HQ&ﬁigpﬁa'ﬂtt ofr RO tEct Bf AeCSMpoRerd. ’Heﬁslnafter

wel d repair pr oc es,sgmi t he enbodi nents descri bed
eﬂetswe tq re@owyl ef thh defegt”senldbe understpeskasimsaning 2at lqgstovlstagtial part

dgg Hor a weld pool to gather, while a welding may

use the chanfered edges as a visual reference point

f or wherlae preiegowatd she gtbrrbrtw lis] se!@t&dhlwé:dj ugnoyariolh factors.  One

Scto 1 sbc(i: S@rg?st rﬁ’etl‘&? th%I %oméct x? it %gal sH seiquee:ngl !I%Bglagrog%g ﬂtyga a weel‘d repair

Sréess latiel eynbbémﬁﬁts tihsénlﬁbﬁ iplowethé sld)tﬂhas 4 radiplant! ipGitibmthat prov1des an

Bt Pl g eowhirolpoding St e AREPE] Fifes dyagjsua eference

i p’&r@ﬂfrluﬂ\h!reafmdeh@ll GRRNANEGGH sHvaM stap. adversel y affected.
For eXﬁgﬁé if a part of a hollow turbine bl ade wal
glog &s’—oweﬁwélsgseée@seééﬂsed RO ¢ Sty of asipelure ghhe gpmponent

r&m ERITEI) budRial & StrdsS an¥Blsid @lthk BorhpdBenit 8 &b paktiiflar hppliALtIOR. When a
blage wal | may not be as structurally sound because

t IPEIOSOS AEOMPRIIENt I ErRyrd iny et te refgye a a&fa%eﬁhe tctyre] ipfpgrity of the
NoRfiBneiBinby bedddhveRAY BEERd. FhEXBHABRS Pharl &R OAbW tuFBiMe blade wall is
also affect the stress
removed to remove a defect, leaving a void, and a replacement piece is welded in the void, the
turbine blade wall may not be as structurally sound because the seams from the weld repair may
weaken the turbine blade wall. Furthermore, the shape of the void may also affect the stress

distribution properties of the turbine blade. The inventors of the present invention believe that the
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30 distribution properties of the turbine blade. The
inventors of the present invention believe that the 4
particul ar slot geonetry disclosed in the enbodi nents
hel ps to m nim ze adverse affects on the structura
integrity of a turbine blade. This is, in part, due to
the sound weld resulting fromhow the geonetry of the
sl ot aids the welding process. The slot geonetry
shoul d be selected wth these considerations in mnd,
in order to prevent failure of the conponent after
repair. 5 The inventive repair systemand method may

V. def ect 0 n
B B PR e Bl RS Pen T RIP  Pm P st on e
csfrudtlln'lel ipegrite ber tlltbi‘lﬁd)ladg.emis,r iy paf, dgﬁ to hP&&_Sﬁr;daNdJc&fetulmfghfrom how
the slot. t her ., n operato termnin t the .
AREETEL AT 0193 D BE PRGN ENS PP IR beprigied with
gRRETInkMerationd ireMRIAEIH Brdde f pAdventi 5 LBOSTIhSdoRTPondn® hfter Sspal.
r epal r pr 0Cess UusSi ng t he part icular r epalr E)eOCESS or

syst em RSP syskem #donethest may be gised: KpeXe ipvigfect in 2

Qf)mbdih%me:ﬁ&r@ %ns%tenm]‘ ﬁmﬂ%%@my Iﬂﬁlﬂ%%ﬁoﬂg @EL‘%MSC' cff the predetermined
attributable to the fixtures and ~“devices of

igarBetyi ofeat iegsho darh afitheysdate Rattiph than es peratay d@erm;msg ahetythe slot
?#) éét% Wiflfbe 8 ngr?r}ﬁé %béu %roge?J Eh%% SihddlySs ﬁ&&&%u@g Inf¥ R0 Ment for

ageous
reaghure paitt pjroqesﬂgpsnr@rthb pagtionlac rapejitr provdss omyetnmsregard less of the operator or

lrresgec \ve OIF tﬁ\\t} eetﬁ&lgﬁ c}{qgere @&nl}%? e%ﬁ% %og%%t%:nce' s ﬁgﬁt?uﬁ%b:ﬂ{/tot tpé:“ fixtures and
cthvmesmft}&ys\teem radthbdaat Bestkan. DEteaessiking consiveenu ellads forlbgenerally

fixt 0 t he conponent redet er m ned
il ethpdng e A AT BOe T REELE I Moy manufacuring
|20 8EH/icRB endirchnidfls© FiRHdrHOre] the USRAtiveOsybteand riétidd flthe present
a conponent. In a second embodi ment o?, t he present

i INFATIRN 37 MOFR ATEINGMES Har, MaySCUFFR sydeps and m%hqﬁs bgcaysecgf the use of

| ffkuifest0 HPIA RRYom E%hmq réd@l%mmx@dtﬂoﬁll n.devi ces includes
a different cutP sur ace, Whi each serve a

di ffererdea ﬁlﬁmbochmenmofﬁhemsqserm w@rt;@n,fa@m@ dgyice isusddag form asiotin
ICa#IE)rtnF&reH; Sn é:ét%g&\g%ﬁﬂg%;et et?)?nﬁ‘lg segga\deﬁ& gﬁurtl %Idg\glge% V\#Kl?ed to form
rm lirt scamponent.i Eacialméthe amlitlple deivieet ihgludes a differant catmgesarface, which
eg? nfegv%t%I dfl/fgere\a/n? %t(sﬁnogér érate deﬂﬁg % 7 hse e(ljn 1%1 1ta{ %1'5519{1%% éonltxpon%mt A second
ai%gllcﬂﬁmstBls thel tnitldcut o a édeiwEmiasd \&lﬂth&h@ﬂiﬂlu& viificheresults in a ﬁmshed cut.

on nt" that S [ n unction with the
p?'é‘% third et cham %Bﬁ)‘ﬁﬂgge’i@f }‘%@?‘gﬁggu 'l atform 12 and
mai n qu;}lGlldfbs a\phspdative\GewisiRTadt | ) fdruse MR gas Rietslive 62ind 4Blade 10 is
of bl ade 10 toB?rl cally includes con‘pl i cat ed passages

(HOWO ghatveyan OEequmﬂgnmt” thatra)s Be ufpd<ia £gBiInGtion Wilfethe present

Cia@ntifg Blfxdeklbm&@plﬁldﬂd'rhrlg aRPREIAbOBN 40\fvhitcﬁ1 fhc@d8s tip 16. Main body
turbi ne engi ne, and w t hout such coolin bl ade 10

ot dede Oy Pigaly 'H‘éP‘h’S semplicsted passaggs (1t SRy dog ¢Roling air. These

PlaSs3 843 taid tRVQ@BLin T biade l(ﬁcﬁlﬁﬁé 66@&@0& oF theefaSfuPifenk e in@ dRhout such

10, 1t shoul d be understood dy hose skilled in the

aopling, hladg Humay overheat and main body 14 may warp. Whlle the present invention is
described in reference to blade 10, it should be understood by those skilled in the art that the
present invention is applicable to any suitable damaged component that requires repair.

Once a damaged component is discovered, it is preferable that an operator
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present invention is applicable to any suitable
damaged conponent that requires repair. 30 Once a
damaged conponent is discovered, it is preferable that
an operator S determ nes whether the damage is
suitable for repair before delving into the repair
process. Various factors influence whether a
conmponent may be repaired. In the case of blade 10, a
defect within main body 14 nay not be suitable for
repair if the renoval of the defect would damage the
internal cooling passages. A tenplate that identifies

; [
Qe AR HeSamdl | P R PR Bbre Rk epa proces.
W@ougfaptgmanfb@nwél@chevecmm;emmmay bnpbateé Mthemohbladi:ylo a

b t th
PRUETh Ryl L RSy 1€ 080 R CIRRE g oo
(ckahxamhe mteanI @olibp pasmgeai A &Mp&tﬁhaadeaﬁﬁésvd"remrabls afel OMthe

to be a tr i dal. s . bhee, entified as the

L PugSyel, b oRE(E Bueine AR Bl Bfhpls e sl 5

t errpl at FIGM2 WapeRpictios Eew of &abza@rzot\omtmhey bised m&hhh&e
| ade 10 was anal yzed to ensure that repairs

o‘ﬁ‘? ehRCORRPACI 12 be é@alf?dh demplaisi 4 isdssisagie :ﬂé ayey bhﬁ? léb&shown

tiR®1a.Ny. eRé]ﬁlrab% A€ 1whidhGs Shown &P d t%eﬂﬂﬁ?ﬁﬁ@é’)@leQ'Beet? [dentified
integrit bl ade 10. For exanple, it ma

SR dodiet Y batspaies. RepRebinpgas oGt platcO00Es slerttdayr an
glﬁfe}g(\% ofBYy &t tﬂ’édg"’} q‘iak %? 280 eﬁ§ufé"tﬁ£t¥§p%1r§ u'oﬁ’l{‘l %ﬁlry bt‘: %ade in areas

or & soun r eplfacenent
athat weulddhet adyerse¢ly agfeat d}enlatrealetrmuc mtqopllrrgaq@magatﬂy@ or integrity

atgf%ﬁdggo R e a%%%% ?th%%/soeﬁpe%% @08@%] eg@ﬁ{n‘%m ng )Patg‘g 693§ J(Plg:hes)

her conpone
Stietveees anyi shot aod dhéstnal struvtune inozder tofatiow dersi sbud Wweld bétween a

r Bt Sadbiecs pRtSiad 10208 Hlema AR eSS et 2 Py be ls
r@t@ﬁ}ﬁi&ss ar€ds o blade Hy(oﬁ&hérbbzﬁ@dei_)tm&ﬁt 4l K@ Glbjdct W maximum stress, in
or ot tenpl ate 22. If a

te. 22, her wi i
1?%& mininize the;ppssibility HEE‘A\"‘% a¥ *ﬁa{%ﬂa ggde§Paltepai r abl e
area 22,THelb8indahi& FedpairdblCadh ZQQnary%@ Fbried an 58 s0 Eab‘lé"&ﬁethod
present invention, However, if a defect %s out si d

r eiptapsrxIsFabing lings directly qB tompfai 32, orcoshannise a@rl@@gamplé@ 2. Ifa
UgdedPrafibivithih mé%malbfaund% bi %L.m@@\aga%g Otgex?tilé eaff-ét Rgh éef}@paued

internal cooling passages mal n
1@ing|the present mmtlort digptexereif 2 @efp&pt(ﬁa,ns@g@dg rapaicaldg area 22 the defect

T%ﬁ%q‘i‘ggfe}ép%ed %g%@% %ngﬂvﬁﬁ&ut hdve %ﬁgaﬁ?ét g Q] ?t&%’la({oﬁhng

spasfagaf Rlagudiodly a4 of Bladei 19. Rbthijsmaf eempidteﬂﬂ aptova;tes b el imdicium of
s formed of a transparent

part. of .t | at 28}lr

ﬁﬁ&@#?gpd%ggﬁwggﬂ% Pt eppl ate 20 is positioned over

bl ade 10Teniplaté 20 meygesfoaned df 8 rampraitenaterial) 6@chias Rlesfglas.hi is

the | ocation.af repairable area 22. .1n

anF’EFﬁda‘f‘g LE‘B%&PF&%H ‘§mp?8&§i‘5r'§i5‘lp§ o4 EanspF et sl bltause aftr
template 20 is positioned over blade 10, it is necessary to compare a location of the defect
with the location of repairable area 22. In alternate embodiments, repairable area 22 is
identified using other suitable means. For example, template 20 may be opaque with a
transparent window only allowing the repairable area 22 to be viewed by an operator.

Template 20 (and repairable area 22) may be modified so that it can be used with a
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identified using other suitable neans. For exanpl e,
tenpl ate 20 may be opaque with a transparent w ndow
only allowing the repairable area 22 to be viewed by
an operator. 30 Tenplate 20 (and repairable area 22)
may be nodified so that it can be used wth a 6
conponent other than blade 10. Once it has been
deternmined that blade 10 can be repaired, a slot is
formed in blade in order to renpve at |east a
substanti al anount of crack 16 therefrom Form ng the
slot in blade 10 prepares blade 10 for weld repair
wn in the art), so that blade 10
Q&ﬁbﬂ@n@ﬁ@%ﬁ%ﬁ?é gﬁd returned to service. For
ex an'pl e Om':d"llt bassbaémsdeq:ummd the bthde Hpan be apamd &slot is formed in blade in

r acenent i ec ed r s| ot

R T RE 8 LT SP st aal k(6 brisp) BBREHE ot blade 10
Peepares blady10dfer wamhepa&ctuﬁ?/modesgei Rpwiaf itHeast) S8 ARR bladle 10 may be
FIG 3 |s a schemati c_si vi ew of an enbodi nent of

SPRaHredd IrpurRBhio SRRISE- Bor exammiGuin 2 sbsequerk el diepaiestap; drsplacement
Qlﬁﬁerdtsm%%x ;yfio &b QM%e WM ORRRd SotC PRROMIRE Rhetrgbﬂcement piece

includes a de 10 that requires repair, such
e dpe m@lnw@ﬁlnéhmﬁleﬁmd Bo@etr® i s a side view of an

exanpl eg P% 335 f‘#h%rﬁ%%gldg LikRdk :91 nwaglﬁlen %ﬁsl%{??)tl? %on&t 32 (shown

used to formslo N accor nce w t
esb oatiishsedtioof. @dmopméé rstsh@wm'e‘rany gmenSb@tlp(ﬁemhhm irgludes a defect

g? ?F%Elrr Ig%t f % &ea{()eajio sgevlvr%j wreﬁga# Is Cat si egvef‘ei? S%a?lf %gmple ofa

fsnmnecgrmdmganheeszzl ttﬁperayfbleaaéd 10, foan dlot 30rit iadtordcOWvith the first
a wel d pool

.30 vi des_ an are o gather, .
msxﬁﬁﬁ)?xg P@aenégégglo%%g\oéh aas]ge%;g Jhaat ’Qf:@{a Y we]rd repair process
mﬁewat basta s\bstdndhl pagfoethe ne@ctnptembvémond e&@;mbnlmg Specifically, end
st oppi.ng,. point for si de\llsya wel d buil d-
1

POTIB AR P SIos 30 providesanarqa iprsyvwrdd Rogkto gathes y@éﬂ qhﬁlefwii efges 38A and

| RBRF &30 pRR|deAYisRAPTABRL poinTFHleteARinRgadBpdiRy pintd&iRidBwall weld
of chanf ered edges 38A and 38B depend upon a ?hl ckness

uilgrupal | (i.e., a dinmension between the exterior

surface Ig){ Q,H{Q,Q Re ﬁt %Z t@ﬂq%%r{éﬁlo el b iR r&ggtl];}nggcoolmg passages,

passages genera at t cation of
cswlmsrlpladc 1Q2. deptp of shalrg’erad edpand &y andSi8Bldeprndeipan & thickgesabf a wall

s bl REPehe BtPhbel R RBAARS: H440508 Rt s
| gengillyenthalocatimal défedd incomporefit 32. Bhusikgwechaméd dépregenedally equal to
b el Ayl Saggeatr gl arhdpevong! e degogponent 32,2

Wadldep iSgifehCd Gkl irdiunkl Of 0 Ghidkhess oP thelwillie WARh a@i8 QREWENer in weld-
of con‘g)?ﬂdent 32 and the geonetry of the defect in
C'BrAYHIS For exanple, if conponent 32 is bl ade

10 of Flfeterminidy £@BRRERPAID 1dt Q0 istRAERT I¥ vatiog Faps indhiding the
! |gt%l|'nlélldgee%metry of component 32 and the geometry of the defect in component 32. For
example, if component 32 is blade 10 of FIG. 1, a consideration for determining depth D includes
the location of the internal cooling passages in main body 14 of blade 10. The internal cooling
passages typically need to be of a certain minimum size in order to facilitate proper air circulation
and cooling of blade 10. As a result, depth D will depend on the desired size of the cooling air

passages. Furthermore, depth D must be large enough to substantially remove the defect from
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the location of the internal cooling passages in main
body 147of "blrade”10. The™internal cooling passages
typically need to be of a certain mninmmsize in
order to facilitate proper air circulation and
cooling of blade 10. As a result, depth Dwl| depend
on the desired size of the cooling air 30 passages.
Furt hernmore, depth D nmust be |arge enough to
substantially renmove the defect from 7 blade 10.

Gi ndi ng wheel 34 may be any suitable grinding wheel,
such as, but not limted to, a cubic boron nitride
Q&%hqomheel or a dianond plated steel wheel. In the
fAFEt Venbodi nent of the present invention, grinding

wheel 34Grinding@sicel 3@ chaly be hig\saitadlegeiaimg tWiied!) haih @ BudW& limited to, a
slot 30 to 6 of slot 30 t

b B i (B bihoskix e ataTondaSy ste hee] gnife st embodiment ofthe

Glaexelt ﬁfveﬁiton%rinﬁlt@ vﬁlbélgh B de:ﬁlﬁl‘éd fofhaVé 4 é%oﬁet?ﬁf fhat a‘ﬁoﬁ&';l&ﬂm tb be cut,
tool, rather than nmultip devi ces each havi ng

d é‘b&?mﬁ@m@ pryouwsist, anq @8@5 38Acand 38R alot g te h%‘émfﬁ‘j?ﬁ with a single
CB%§195 Mﬂ?&jsxh e SRGGHEN g'gth&q dnhfdRi \Plesd%viceée@%h }tlalur‘@ a48%ardtd cufting tool

single device provides t e advantage o
dfBis &e@nwpd swmbedimpet dessciberingefosdéente FIGS \WiA-¢ hB). dlewsesf a single

Li3Gice %39 ﬂ% Mt%agf tﬂge fle(g%l %c?veg e gpcosdd%émb%) mgnéow%h l{xcludes the

ect| ofms ra
ase:bﬁrmdspldﬂénaﬂob %BBstbb]Om chanfers 38A and 38B,

EDet el S OERR le ERSARE) Shg g2 o
Whiamis 33 A\whe 888, sbpéltivay. N pmieht ofieiatiig Whadl d4 Wictihplintdnedry to slot

3 Otfhat.*ﬁ e Pﬁqné.g{?‘s 03 ﬁEB‘g? o C mﬁ%ﬁ@gﬁﬁeg B awﬁ‘? Yrpfslot 30,
CHnH BdidEieh YhEShfeddl eB@S 380 e SQGHIttWe 75 eﬁfboéﬁhﬂh’ttof fhe BRGent invention,

i nches, radius R of about 0.625 inches, 15 i nner wi dth

18nnding Xybee] 34 thas gte; Bt RD ofabaut PR inches, vadinsiR ehgbpyt 0.625 inches,
jﬁx%‘tw@h ?ﬁ’ btn§bt6§t50 lﬁnﬂctﬁf 4 %H'fogtrer ana @\ﬁo@gbcﬁp@% xﬂéﬁgs and a

egr ees . generally equ
rabaméer ez G of RDUbr?f Sglegraesi (?)g Dmb@l of 3ot 3Q/\h|gb@rWY¢nhalw l@ﬁtc depth

I
o4O By BBRPLE SOy 2P M, I e wis 1w o
egrindiohig bt $4, agd smﬁbrthglnw{temdtte Svbadiyentsagrindingrwhet 34 miyhive a route

Pagisi7Roihe® HR%shERSSts BRI Sod 0150 Fresn 02 s
di|dté of aiffersde Réfilss, widthd, had/oR i depistf @indh@piiiegls having different
grinding wheels having different dinmensions are used.
Flimensipns areysedar spect i ve vi ew of hol ding fixture 50,

Wh' ch m?EYIGbﬁ? isUSRELpERIvEGIkH of RIIABETI¥Lre 50! whit @Ry be used to hold
Tﬁénent in a predeterm ned position while a slo
Wa

S
8 (prrothsr serapongnt) msp%@ﬂemaﬂ Bositipe Rl s!es l&f%rﬁ“%d i ylade 10.

I %eelﬁegllygh’(ﬂ&q hsatu@tsfoag&bnhgxr@d QAMAR o 4 Bevibe (e, geuM& B2 FIG. 7 o
of" FIG 5 rough-cut fixture 80 of FIG 9A

f (Pyeh-Fub fdure §0 RTIG- YV ARd fupetiontodoldiblade 10 inadfpred. BP)H#H@H'“

position while the device forms a cut in blade 10. Once it has been determined that blade 10

can be repaired (e.g., by using template 20 shown in FIG. 2), an operator may position blade
10 in holding fixture 50, or any suitable holding fixture. Holding fixture 50 is designed to
hold blade 10 in a predetermined position so that defects therein can be easily and consistently

removed by various operators. Holding fixture 50 includes clamps 52 and 54, which are
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position while the device forns a cut in blade 10.
Once it has been determ ned that bl ade 10 can be
repaired (e.g., by using tenplate 20 shown in FIG 2),
an operator may position blade 10 in holding fixture
50, or any suitable holding fixture. Holding fixture
50 is designed to hold blade 10 in a predeterm ned
position so that defects therein can be easily and
consi stently 30 renoved by various operators. Hol di ng
fixture 50 includes clanps 52 and 54, which are 8
configured to hold blade 10 in a substantially fixed
R

Al % e o 285BI 03 bl syt i R Eim - .
f ¢lanbpsr3@ abd54 e;achigms;gmexd ba&y m dflblauer(sal fixture that is

capabl e el vi hol di n rio gnen

in vari (}—chd g?‘tf’fec;r’(} g els‘gnec%as ﬁl“?‘%grfiai?‘ét“é“rfgﬁd? fRle °é{e°e“”“g and
hﬂildimg’\grlfms)cbhib@lehﬁ in vari6 @ HobiGoHs E ah SltehRERMbBdIRRAY, a ho ldmg fixture is
speci fic conponent. An exanple of such a fixture

stoBligrred o pacesve ene sperifigrompengat Anssrapleefsuglea Gt ixshown in FIG. 5,
fwm&mm@w@q pefspectiVE GieROfifknie 50, gﬂ%ré & RC&eQF&'dG&S' %om%ldd@ 0ina

ecific position to ensure operatofs orien
bﬂpaQ:! pgition &0 engyre alhhpaiaters arient hlgdﬁai (ib¢ saote ilreo mmwlm@efect from

é!gade g th?(gffog.frggfofEFQG ot{ fiktu@ 60%s noﬁ Bé[ggigfto%a{dﬁg vElRs components.

Sl O various conp
fRadnagxfem@mu is d@'@ﬁ@mdﬁdldtoolylbtaﬂdlmrﬁimrb bineludd ridgés6e ctanp 63, and

5 40 e 50 AR R0 PRI e 0

pnbrﬂ'td‘gexrﬂﬁ Ritiges 62nkaddafididedte fat with mldgesdg;ﬂ&fcﬁ];ﬁl 12beigcﬁﬂ 06@lamp 63
ar e c to i dges ., i.n atform1
e g Tl 3T Byl e GSHERa eSe ot R sdih e of fxture

t ST IFES. t4 RishdulEbed@bin Infiel HaTTEUrdS0 @Ey bH Sfitasl @ subbitetidaSer fixture
of fixture 50 of FIG 4, it should be kept in mnd

t¥hat fixture 60 may be a suitable substitution for
fixture pi80s ishpe [Be@hveauéwsota;,et FXREET, Wherd h@lmngfﬁxﬁl?etsotﬂs%ttached

fixture 70, where holding fixture 50 is attac
stetsetehp fgure 70, @and blades ks msetweedm hplding ixture dhend seeured by clamps 52

R%dgé.gggtogéhﬁgﬁa;&ﬂﬁg ‘I"A{u?e%*%é{ Q@h@r{ff@aﬁ%n b@ﬂgl(ﬁ\fi‘mm holding

plgie S0 so thhfatdaﬂe 10 ahgrtstprqpethy)mﬂht ting cutfmg«!ewrce 50 so t hat

bl ade 1 erI h th n

Bl ade 188I Pd]isstﬁ“ﬁg’éll Xegnggloﬁdﬁlg ﬁg ‘g\dﬂﬁ %Oq‘gﬁg fixture 50 is

apuditiohelin bahgifixgiré Tt nroedebtd poSltlor%lactwm it ol fixcure 50, blade 10 is
i xture 70. sition bl ade

- Pt ek o pistagincie 3 e PbeSipeeiug mciiat siop 47 Plgee i 161s

halgdédgitt thack U5 &n adicandyap @ﬁtetdrdéla ¢8iorﬂ9§defﬁi§tl 6 hsmig@eatmth mark 75, and
st;y 72. Blade tip 16 is ali

ey Pthwse@!fa@dwﬁb%@tmeﬁ’sweﬂ Pd&%“ﬁsl% aré 5ﬂ§reérah§5ﬁ@odown s0

Whihde IWIJ(Eld785¢urélgdl hollig k050, In & diefndicSRbadimeMEkbldvh fxture 50 is
set-up fixture cl anps 52 and 54 are tlﬁhtened down

sepsitigngia setyp iﬁ§‘“FFe7|0da"§‘é'%5’ﬂrb@Fj‘i/1q‘ﬁPCHBlOﬂ?dn‘Q holdipg fix@iresyy. After blade
| 10 Rrpréfetif phAHiche& WAAM BRIy fiktere G0 NWadel Mt dhtiehoRitng Fxture 50 may be

removed from set-up fixture 70.
FIG. 7 is a perspective view of device 65, which may be used to form a slot in blade
10, in accordance with a first embodiment of the present invention. Holding fixture 50 is attached

to device 65. Device 65 includes grinding wheel 34 (also described in reference to FIG. 3), air
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25 positioned in set-up fixture 70, and then bl ade 10
is positioned in holding fixture 50. After blade 10
is properly positioned within holding fixture 50,

bl ade 10 and holding fixture 50 may be renoved from
set-up fixture 70. FIG 7 is a perspective view of
devi ce 65, which may be used to forma slot in blade
10, in accordance with a first enbodi nent of the
present invention. Holding fixture 50 is attached 30
to device 65. Device 65 includes grinding wheel 34
(al so described in reference to FIG 3), air 9 gun
T 6 36 O BT it G oA 881 S piounied o frame

o9l Wk @in ga\bhe@l‘]iw i$ PRkt §ud GBI Fr A6 deVit@ R is@nfigured to
of device 65 is configured to receive holding fixture

geceiveoolding fixtuse 30r afier eompley famel 6 anayainklyde maits that mate with
VE‘.'oPr@k ?&ﬁl{g’ %?&R/@{‘l@h[?@e rﬁQﬁ?’ thrmés%'fgxgtaﬁlb &IVt asrbg ingorporated

es of suitableral at nmay I ncor por at'e
i lntto Grame 69ase F®varimFISh Bmith nestthio r@ghwisttfixture 8p eAfter halding fixture 50

][agg %mg §§ aJeis%(éu\JJdetog 316,{ As‘f:rte soellg lt%%E %q%98§g}grgaded hole 96

are secur crew
Vishownan EXit. B3 mdmdiurggﬁ:ttxlire éﬁldﬁdcdﬂ@hc&dlﬁgﬁxt(lﬁl’mw frahe 69.Gn alternate

cepi eSSl it M uamt B0 DS S el o bl means
fsutt a4/ teut B limtigdd ko, amn@&grmyhdaemsecur ed together using
any suitabl e neans,

Lo e AT reelterEr i At FackiAn Ho 4 OLRAds Wi bl for
t g, & HetatokralyPodilich ti&eQD iPAAdIR: ﬂ)guﬂe%O%Jé B@@ét@rmﬁ&ﬂ position, as

repair, “an opefator my position blade 10 in

fdesqribpdbinzeferepcedo BHaH étaé‘i‘ i Helding §3turd s thgs atta@b@ctp |db‘g%9 65, and
'tlﬁca{ugcf BAdeN06v glléﬂgﬁn hadi Eﬁxtﬁre C?'dqybqg Qeg-ué f\h‘é % 80\)~'r§m FIG. 5),

en attache evi ce aus ade
adrachrl 8 Hascheem éretaligned’i withugrind5ig whes! 3d. Seinding whest 841 isghepgotated

(ﬁihhél\fg%un %8 FL ﬁ;‘ls Vﬁi)c‘e? nf&ﬂtﬁé pa%]% lp %Eenfby%%}%o@né %thga] and

r fotnahgealsldtie.gi, SIht H shogniin 6. 333 Onte the slpl ia ferched in tqn]nﬁtcﬂbtade 10,

2V 4B 8ty W o b S B Arer R REov T il nd i srvie
i 13 afg@§ ti®éheieAgihé. Pinbfierbite Brhbudenechts, hollihg deuik50i hay tRadstituted for

(ﬁ\e g repal red (by processes known in the art) and
ute 30service in a gas turbine engine. In

aI t er natyg Qo4 bﬁiﬁ&iu%ent QP{h@ ipPenlt 'HKrEM[o% ﬁgoﬂ@)forméd in a component
substituted for ng fixture . In a second

eysiganutinte degices, Wéerp M@sfenltslqt isermest mhreastsms@t) angnifigcpgformed in
| e EnRIRRY He init3 clhs Fbilteh B aeprgcﬁféhﬁﬁ% withIE WRiLE R End portion of the

fin ornmed 1 n three 'steps an’initla
i isitibloqutrisdfotmred to h@redeteqpuomedradiusiesuliieg inrai firighled cutt arids?) edges of the

! SRR afe Ondin eSO S4B Sbdhss o e RrcSABEIOOBALAB. FiGs.

I nit cut Is orne to a predetermne
r $AHBDgilustrats gachistey in formingiarslot inedcomponensinpesificaltyy EKGHRBA-8D are a

t!&ﬁematic side views of crack 18 in blade 10 (also shown in FIG. 1), initial cut 76 in blade 10,
finished cut 77 in blade 10, and slot 78 in blade 10, respectively, in accordance with the second
embodiment of the present invention.

FIG. 8A is a schematic side view of blade 10, in which crack 18 has formed. It is

assumed for purposes of description that crack 18 is suitable for repair. FIG. 8B is a schematic

10
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finished cut are chanfered. This enbodinent is

di scussed in reference to FIGS. 8A-1 IB. FIGS. 25
8A-8D illustrate each step in formng a slot in a
conmponent. Specifically, FIGS. 8A-8D are a schematic
side views of crack 18 in blade 10 (al so shown in FIG
1), initial cut 76 in blade 10, finished cut 77 in

bl ade 10, and slot 78 in blade 10, respectively, in
accordance with the second enbodinent of the present
invention. FIG 8A is a schematic side view of blade
10, in which crack 18 has forned. It is 30 assuned

f Qdle AW BOBISE: O wﬂs& GitiR chOrs Hab Bden ForRfel thbfeid With wf&ﬁlehtﬁng device
for repair. FIG 8B is a schematic 10 side view of

bieetel sousb-cutfirnre 80 shawnan FIGHIA) 6Inktial cusd6 in blm@osubﬁwlehlwemoves
t
8 rEJSi(hlgR Véx'lclf %{s]s:?lé nglg%ag:ﬁ%l: stﬁllqou.rn(iﬁé Qraslé he HQ{}F&EB r%&% Yetént defects)
stiys blade | lakrdprodacesnesighentroit lmlﬂac(ed ﬁdlnpmkeut b6 goes oothave the desired
lrrge{og{gir? l&f us&{togqg?rntg ﬁ]%%ﬁlrgcg %eo_nl_lﬁ{ry is ﬁﬂ\(?%rc%gﬁg égerégﬂ/de and a third devices,
Lwhigllﬂfoﬁru thgrfmished dut bl @& 8C@andltl]EH ﬁtﬂ;]sﬂbd ql6tt78 GO Preatitting blade 10
ve t.he onetr of .t er
R Braine gt 7o meABO b lar Stioatba velbe nsad tohs dang emygeds with

deyrsi@Scuttehi ch formthe finished cut 77 (FIG 8C) and
the finished slot 78 (FILG 8{# Precutting blade 10
by fornmH§ Priss sahen@aﬁsw*@svw ‘tl%det‘ﬂéVhaWJlB‘F?@‘e‘b¢“t ¢Uibasibpy formed

t fgkein™ Finish&d E‘lﬁeﬁb Isofoﬁﬁedd&nﬁnéﬂlﬁfﬁﬁﬁ\@{l 43t Wh(Showd in FIG. 8B) to a

car bi de cutter. is a schematic side view of
bpradrsermined wadth &V ﬁlildnf rsﬂm end porrign AEA toiadins Royitheadsecond device (e.g.,

t t f ' [ :

: ﬂxﬁ lﬁjoPtecu Om}@b‘fglh%%n 1 OAE l\éﬁng ﬁ{é\gﬁg tc\mﬁ hhﬁ;ﬂr %%E‘{ég?f Fﬁatn lé alose to the

wiladtréd gAbmetdy 6fi finiabdhot7§ (shorein p‘(fﬂGl 81)), &gds 178 and AV of fuistied but 77 are

a@scn?nd e(w ce ﬂ fg finish router 100 shown in

PPt unfipjRhed W ynghgmiEtedh oy cut 77 has a geonetry that

i(S cl 0SeFIn 8D lea schtamitit side gew oFidy lugfwhfete?&ift 781s¢d|;rm§8therein. Width
o] in FIG 8D 7 77C 0 J ni she )

3 B8 teng pirion AT S 7t i s st R ek A and radius

SR of Snd%o‘it’?dﬂeﬁmtdfﬁnﬁhdﬁ:ut/??e\% Bfdedab &6He 5178 meﬁgeths b&ired Seometry,

is forned therein. and radius R o

petees effinphed @ 75 ‘Eﬂd 7'7§ af‘?&b@“fiﬁﬁé tosfa‘f'i‘bedch%?sqf‘S ﬂ §Ch5%3““mg slot 78
\é\%%t %X%étgﬁm&ggdu%aes e Qitaldﬁgﬂlrrb%'c%ésoﬂ plekAdusly dﬁkﬁgs&f‘ ed

I'i order to formslot /8 having thé desired
georret r yFIG. &dgies msfspedtivg sisecdioonghzunlisng 807 @highdncludes frame 82,

d
m&ggegéﬁgtar {}J(i)r[dFPS% $68m 68 TuAs i ife Fifg&hé 81ty 968Grinding
pwhemssét is rasungedeni spngle 36 vl cluis saubledZ()) arkd dBwe@Ay IaEE gan 88. Rough-cut

ﬁ B:E}gg{ ¥1} VI ¥ &c?tf a dra}uc%tgiatﬁréay\}aﬁ 5see|d ltl%gefrm érB ﬁr"\ln ?t%é&owg iinr FIG. 8B)

g ump8& of bhade m ﬂoS‘erlme at leatt 4 mbﬁtmama)o&ihn ofl ohels €8 RnarBO82 of rough-cut

c§ 6%1@98@9% C(S’\Aggllﬁeqj[ro F"x?é‘ﬁe E@‘lﬁ E’gtﬁfﬁ E 0 g‘géwfggu éﬁ 64’8 ;e'hameqn ineludes rails

92 and 94, which mate with corresponding grooves in holding fixture 50. By aligning holding
fixture 50 grooves with rails 92 and 94 and “sliding” holding fixture 50 onto frame, holding
fixture S0 is attached to rough-cut fixture 80. After holding fixture 50 and rough-cut fixture 80
are attached together, screw 90 is aligned with a corresponding threaded hole 96 (shown in FIG.

9B) in holding fixture 50 to secure holding fixture SO to rough-cut fixture 80. In alternate

11
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fixture is an enbodi nrent of a device that may be used
to forminitial cut 76 (shown in FIG 8B) in tip 16
of blade 10 to renove at |east a substantial portion
of crack 18. Frane 82 of rough-cut 25 fixture 80 is
configured to receive holding fixture 50 (shown in
FIG 4). Frane 82 includes rails 92 and 94, which
mate wi th correspondi ng grooves in holding fixture 50.
By aligning holding fixture 50 grooves with rails 92
and 94 and "sliding" holding fixture 50 onto frane,
holding fixture 50 is attached to rough cut fixture

8 ure 5 ro t fixture 80
a?ﬁébdg[n{\eggshggh ﬁ% ?gqu'e ’ and -cgbfd Ixture gﬁ 8 se\ﬁu{w tggether using any
coiitads meardi ng threaded hoIe 96 (shown |n FIG 30 9B)

[ |xtur seq re holding fixture 50 t

i n hol di
r ough- c b ding et wimay Fe Gt shupior o PRemmAY e aoff wheel. A

hobeb ng of 251 Wik SRdMAVHeOUBNmEHbe fided! WrRdRE WIRYI élehas a different
secured together usi gg@ny sui tabl e means.” G'i ndi ng

wefegretrg thanngtindieg whgehp 4 fom thet firpt embo@zmenwregimv@mks%e phaped to
f
Cf&rﬁ JmaMa&eﬂs in éiadgl@@aﬁherﬂ{ Qs ﬂ:?@aw ts é&g F%J&gnw}e@k 88 drives

be used. Ginding
g@@ﬁéﬁ rdyd thhrahy @rrweﬁgtlmdglg\mgll843mhl¢frlsmacm t6 $hagi86. Air gun 88 may be

ie%qf}?sfdlt lgh %\kzé}dahggg‘é‘g&%s&o%t 8 | r!??«ﬁetd é%ofcg{ Hhadel. 112500012,

an’ a’s
t E@OﬂnpmaPO gﬁlérieBzrrywhl.éh is ryade cB@mercialle avaikblafbly Giﬁperﬁmls Houston,

ere r.i ndj wheel 84 ich is attached to
Shar. et ety Bl gt aniirl St At 7 g vice maybe
abubstputsd fos viepure®. but not limted to, a Dotco, nodel
1212500-Qlrt.,. 23000r n1 90 6.1 Bar, which
CONMEr Ci I'if]:'l éB 5@ RpTtigkpe pfﬁ/‘"‘wg‘ﬁ%‘[r’?%r%“ ﬁ%@’dﬁe"’i‘@fm“g%mm 50
TR@8en ditichdd teroN@L St BROAHOE Mating ﬂ!(iPés 99l b PdY @hown in FIG. 9A) with
mechani cal not or or ot her dr|V|n8 evi ce

stFEERonding grop s indjolding fixtgg 30. ASEICHAB shgwy Sﬁﬁ%?? jaligned to fit within

pse&&%ﬁamgmvéaaw H?;ie qsqmaa,ﬁyrxtﬁﬂezsb U 845 is WRRES clamped 1o holding
fixture has been attached to rough-cut

f ﬁ&ttl@ﬁg ad gbyd'ﬁﬁ’ﬂh?ﬂ}; 84 lswgagon@é togfaem aninjtisheiin bladeF0GSpecifically,
9 |

Sl 05 9515 SR04 ol Lyl g o
asubstamtaﬂp supeiimpostdoeactack lBaheelgﬂemwmgﬁt tbiast g sdbistattial €ction of crack

5 1 ecurely clanped to holding fixture
58§& ﬁpg? ﬂ%(ﬁgimheel 84 is positioned to form an

initial Onde ihitialduade islformedpkatdifg CotuteySO (withatdde 18 sedurely fastened

StsReigis e domeneersunt PR Sl Bl R pbRefpsgisgetemins

OWadth &dagdius With alsbRh@B)ttingRIvIYd, E&ulﬂﬁ% in eiaﬁheda;usmsﬁmtlﬁ aﬂG 8C). In
secti on of crack 18 fron1%ﬁf bl ade 10. zo

i Hieggcand phodipgent, thersgigond eLttingsleyicsiy ﬁmsmqy?eél%wm‘ﬂ%fhown in FIGS.

bl @ @ndl Pors € GlsIRnarel do MR s, AdYRURAVY cltng VR G 4 &fing surface
rough-cut fixture 80. Initial cut 76 is then finished
t 69 1gwp@5)eﬁré§hﬁh%)@alal cut to a predetermined width and radius may be used.

FIG. 10A is a perspective view of finish router 100, which includes router 102, air gun
104, and frame 106. Air gun 104 is mounted to frame 106, while router 102 is coupled to and
driven by air gun 104. As with frame 82 of rough-cut fixture 80, frame 106 includes rails 108
and 110, which mate with corresponding grooves in holding fixture 50. Holding fixture 50 and

finish router 100 are further secured together using screw 112, which is configured to fit within a
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width and radius with a second cutting device,
resulting in finished cut 77 (shown in FIG 8C). In
t he second enbodi nent, the second cutting device is
finish router 100, which is shown in FIGS. [QA and
10B. In alternate enbodi ments, any suitable cutting
device with a cutting surface 25 configured to finish
the initial cut to a predeterm ned wi dth and radi us
may be used. FIG | OA is a perspective view of finish
router 100, which includes router 102, air gun 104,
and franme 106. Air gun 104 is nounted to frane 106,
. . boma dri i En G
TE7 BRI Bfeadohil® S UM RGN AICNRE B0 0.0 alemat
rododiments deldingdixtuse 5008 d finisliiroate0l 00 wiay béweamredtogdthienusing any suitable
qgﬁﬁgsponding grooves in holding fixture 50. Hol ding
fixture 50 and 30 finish router 100 are further
secur ed Rooget (7emayulsd @)1 25dnaveatbid, cutndri din alkesnatoerhboglimene, carbide

it Bt PR R SRLB R il a7
qhHoem mﬁ?bad ssntxgdimm es;agmkdd a)%siﬁtbmtrwtmg SQdthasd :faiiiiblf &fthe end of
royter maybe secur t oget her using any suitable, ,
HASU o @F&%ﬂw_ﬂé@ offgugh-ot Srei 8o 107 a8y e pvesiiable high
| jawad iSfuf 2dubh &TBRNoN TRk 10, a8 oRlodR0deP | SWSDHED Brt, 2B OGIRM, 90 psif6. |
suitable size, or any suitable cutting surface may be
(Beaawhien fsi madgtrommerdially aveilableeby CenperioisnHeys@n, §gyas. In alternate

.abl i . ' . i . i .
i ek D PR U SHEN AU Q0 B Do o
a8ndd4.r ough-cut fixture 80, air gun 104 may be any

sui t abl [ . roalr gun. sucheas £ t limted
o, oot n GO e FHSBe i sRilks G gt e
Bdthas babnt attached tofixdsh roqtemo0 by @hting ridyasil Dadnldel 1DYshown in FIG. 10A) with

REBRPTOTHaRoovER  Ro e 56 o SHEN LAe ot Putpied hole 6

Holdirigiknde 50, Giterd bR YurtiRr stz ihbiding dixtudd 50860 finisH WbutekQ40. Blade 10 is
IS a partjial perspective side view of finish

FIG 1 OBis
rsgerrely clamped toheldwedixiueg fixture 50 has been

at t achedr &0 0BiifMistrites IR Bliter’SA@1iEh% Wi lidifM4l clid 7898 HnidORitiaRG: 76 to a
1 10 (shown in FIG 10A) wth correspondlnglgrooves
a

i predstsrmainedywidth angr adigg to Qam diyishedoeut 47+ [Beeasre Hladsh 1§ wghaligned on
t . i ding: £ .
e T A P
140igns iBtialcbet M0witlsroutee b2; sicly thel rantpeld2tincentskediwith ihitiskaut . Router
50,.F G | Jllustrates. h rout er. 84 .al.ign It .
iR e e B RO R b Pl cemovin
phaetal ardrfinishthgwiwitth aadadiusolf inisialtcat 76 thefpredegheied ditnensions. As

A T T IR EN T S,
54 rquterfloni sh router 100 20 aligns initial cut 76 with

ir qu: |e£1I 1(%%;{: ﬁ;gﬁel?iﬁgﬂ‘?;ells E‘o?’rlilltef 1rn b}a%g 16,?101%18nngt 1xrtueré:j 58“ (vsig] blade 10
securely fastened therein) is removed from finish router fixture 100. Edges 118 of finished
cut 77 are then chamfered with a third cutting device. In the second embodiment, the third
cutting device is chamfer fixture 120, which is shown in FIGS. 11A and 11B. In alternate

embodiments, any suitable cutting surface configured to chamfer edge 118 of finished cut 77.

FIG. 11A is a perspective view of chamfer fixture 120, which includes frame 122,
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102 is then rotated with air gun 104 as it is placed
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in contact with initial cut 76, theréby renoving
material and finishing a width and radius of initial
cut 76 to the predeterm ned di nensions. As those
skilled in the art recognize, the width and radi us of
initial cut 76 are determ ned by the size of router
102. 25 Once finished cut 77 is forned in bl ade 10,
hol ding fixture 50 (wth blade 10 securely fastened
therein) is renmoved fromfinish router fixture 100.
Edges 118 of finished cut 77 are then chanfered mﬁth

R S o4 A 3 el 28T A AP O Ry e 0, rame

SIQ Maluidés rEﬂlsCBO add 32aWHicH hBke with cé\’ré’s&frﬁﬁxg%mo@wﬁ ﬂblﬂﬁ)@tfiture 50 to
any sujtable cutting surface configured to ch

g heldimedixtyre o) @ighainfer fixturg 1203 é{ojqu@ fixqurg A0 and cgamfer fixture 120 are

PEBIFP S&chiied QogetiRWuQhg 5‘&?@[”1?8’ vitlichliY ESnfikafdd ¥k Gkhin a corresponding
includes frame 122, 13 carbide cutter 124, air gun

Tthrsaded hofe 96 fshowvn inF IGAK B)irt ol dine-finsurg 30.0in altesnag embadiments, holding
m%. CgS@mﬁ%a&fegﬁﬁm 1138 n{aggk HdeSy [ ethér u%%gﬁgpguéﬁ@mms

mate wt rrespo grovsm
fixture Cﬁtﬁmde)cuttat 12icia ahbli@l‘ ngbiﬂe xtiter.e Ixﬁ@ltdmntc:habﬁdencnts carbide

50 d h fi
ot and Filtepl oot S ol e e B Bhecyp S edge 118 of

Witiished 08 70 Qiedd igadeath 160 Air tgurWIlld‘lis I&o@lédolbrcaﬁaliﬁhl’uﬂttékgl 24, and rotates

t hreaded hol e 96. (shown | in ho
fﬁasbe%cg“ﬁséﬂ %tﬁ%aahér&e a%%w ﬁ%ﬁf{rgug Ht %Pfthrg 95&1{5 }36 may be
S0y amehbNapl powdriakd ptinEsub Qs rﬂavnchqmﬁ@a 46 @D&@aqﬁmr 1212500-011t,
u5|&gpm %}SU|table means. Carbide cutter 124 is a

C

Bi/Ad Ragtwhieh isimpda ceramergielly avmlakle ki ogperTools, Houston,
C?erxgi @fa]@%%e%ﬁ?bo@itneﬁ‘t@%n L‘Ultéﬁp}n@c aiE motr %}Xer%gk/ﬁ?%ﬁce may be

cutting surface may be to c ered
fdubstititesforait gun7l0Aear bl ade tip 16 Air gun 126 is

coupl ed fg% g[[%r {gia %Igm Eggcéxlkzi ; P]f c%r%‘e? %xtugeslﬁ) [RLd ffolding

cutter
r firungrh 5@ hids h‘eémdttacled&@chamfer figyture 11226ay nrmymg)admym;andt 18R Iwdth

PRSP o FRR 0, b i Bl EPrd B g ol
V\ilnihcsldmigsﬁxrmﬂﬁ) d@k’ﬂhﬁ? firthad deyuring dbldimp ifietuby's(Go eparnifeofitisre 120.

. te \ Y., .
Rt s soourel Eironst i e Qi SHan gt AR i 8 sigace 107

bgign&ibia datvideedhttbOr4a0hcHghin 1dausd Slade! 16 wak plreBIduSIy%h%ned on

partial perspective side view of chanfer fixture 12

wiedding FronigisA g ithisetep fixeure 80, pasitioingrholdinecfeviere 59 on ehpmferdixture
f {26t 1% ff'n%(ﬂecp&’ut oyt Jarbide 98 Rr 1305120 thatt Sebidd Euiter 124 is centered

corre pon g grooves 1 n ho d|ng fixture 50. Screw 128
i with fimigwdeat 7/hr ough t hreaded hole 96 in hol ding

fixture Rfey %yng%dﬁr{gdxgﬁs s@ﬁ%ﬁ{;ﬁt@gﬁﬁ@e%@ Qalfbhastcu&& 124s

50 to cha tur I'S securel
clotatqderdthtaix gnlm 186 agjit fsiplaced e cgBachwith finishestrat’% ehere'by chamfering
t éa%e %FS &fﬁnk)slhgrg&t 29 hSthose skilled in the art recognize, a configuration of carbide
cutter 124 determines a geometry of a chamfer of edges 77B and 77C of finished cut 77, and a
depth of the chamfer may be determined by a thickness of blade 10 wall at tip 16.
Once edge 77B and 77C of finished cut 77 is chamfered, holding fixture 50 (with

blade 10 securely fastened therein) is removed from chamfer fixture 120, and blade 10 is
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20 aligned wth carbide cutter 124. Once agai n,

“"because bllade tO was previously aligned on holding

fixture 50 with set-up fixture 70, positioning holding
fixture 50 on chanfer fixture 120 aligns finished cut
77 wth carbide cutter 124, such that carbide cutter
124 is centered wth finished cut 77. After attaching
hol ding fixture 50 to chanfer fixture 120, carbide
cutter 124 is 25 rotated with air gun 126 as it is
placed in contact with finished cut 77, thereby
chanfering edge 118 of finished cut 77. As those

conf i
C chn AD‘JIG(? ﬂomrﬁotdhn éfaﬁi‘ﬂi% ]ﬁgvpéﬁ/]%rn énsaqtgmate gﬁlg?(ilment]s ri)lade 10 0 may £ be
oémedd) ﬁ‘Sm?fﬁSBufyfd(terE’ &0 prﬁorftm reiohiag ho:]dihg Titurﬁfﬁfrcﬁn clﬁhﬁéd‘ﬁxture

D0 RO RS afebiie foreleGls S iy po el reparpisssording t

grdtbﬁlibeldloﬁ'ﬂﬁn the att n B d SERbIadb 0b BicBadifidnxfob FefurmiBlg foWetvite in a
o bl ade 10 securely fastened therein) is renoved from

EARIbIe enging.ur e 120, and bl ade 10 is 14 renoved from
hol di ng vT/HlPéthdg 188p 1 gﬁ\l%s dekalb@& hifd d@?&&d SRAMRBRIFGS I1-
bl ade 10 may renoved from hol din xture 50 prior
t1dBr @hqs\vagnm bitida 40 fiay alse ke rBpnited mcemmce with thetpoineipals of the
1
é’g&\s\%lﬁl gona??lle aﬁllgc o {jﬁﬁ%’e‘ag éfq{le %f%clseggglg %@ lr(\gNﬁh %Utd{' ﬁi?r}/ routed
and cliamfmdjnara stnoilqo moeer b$ Jasteiesmbecb ascnldiattilagie pfatform, a vane
rning to service e en
STAHEn gt £vahE RE el e Fhel@ring Bl lpvEEh oy o
narbme blada ok mrlﬁhﬁé‘»rdponérﬁsB Thebhmipaﬂsmf the@igemfindehdshe wheke a slot
ggy al so beg&%ﬁalred i.n.accordance with the rInCIPF
ipg prefaiyr BEQMTRT (rmedHg 2 CRRRIASRIN order togpmoyg gt least a
adeseintdl adentRi 2 dered Fohthd oG ey tbe abpIRY SdlaryQuft Ak
and chanfered in a simlar nanner as just described,
FEMEN§NY a bl ade platform a vane to platform and/ or
a vane t[rh@{elr&ﬁglogfi&%d hé&bifi js f6ithd ﬂi‘lﬁ{ose Jt{a@scﬂg fonShk llmltatlon Specific
invention is not 1imted to turbine S Or turbine
conpwalend Sunctivnel dstailn disglesed hesgin pigaotdp beiaterpritad esriniting, but merely
}”%?{#gsdﬁf %L%‘incgod%ggl%ig&i ift IIh% g?(g\téa‘?iwgl)p&gp n%s@lggkg%t ln%entlon Although
sbébpresent inaéntiambas beeofdescritief with refferenve tté prefared @r@ndlmema,yworkers

?sgpl%) ﬁ'&bee%g/&uggcg’%ﬁlé? {énfa&:?l@gge? r‘r&g{gg&% LIH 2 g;r%?etail without departing
demctht piifiomd stk of iheidvaitioaras d&imed by ihe appehdadodlaimal and
functional details disclosed herein are not to be
interpreted as Iimting, but nerely as bases for

teaching one skilled in the art to variously enploy

the present invention. Al though the present invention

has been described with reference to preferred

enbodi nents, workers
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skilled in the art will recogni ze that changes may be
made in formand detail w thout departing 20 fromthe
spirit and scope of the invention as defined by the
appended clainms. 15 CLAIMS: 1. A nethod for repairing
a defect (18) in a conponent (10), the nethod
conprising the step of utilizing at | east one device
(65; 80,100,120) to renpve at |least a substantial part
of the defect (18) fromthe conponent (10), wherein
cLAs:at | east one renoval device is capable of form ng
a slot (30; 78) in the conponent (10), the slot (30;
78) i ncluding a predeterni ned depth, width, radius at
. an A Mcéthod et r@hiﬂlﬂﬁ ederekt ey c()ﬁgdhent?(&B, thd BBthod (&ﬁ)prising the step

wherein the at evi ce npr ses at |lea
of wiiifipg fdearae ?evccgi&s IR 1y OB Uy phhe St
(18§ hah ltHehSmg%thm)fvgfeHﬂ&hg atG&_prihé fr:;eﬁfbvzufdb\lweﬁb aa@,?me of forming a
t m at e to ter n | e conponent
e R R A L T
radi(8 }t-an énd, AEchamicRAddQE (38AQB3B; ¥8B vvlaey Wh&efhfﬂlﬁ: aateaét emsdevice
one devi ce i S arr renpves

cor%ﬁf‘s@.agie@sﬁ?cﬁmwe g%e %ﬁ’aﬁﬂérlﬁé} E‘Ffaﬁ‘i’?‘i‘ieﬁé’ t@?}ﬁlﬂfdﬁ%‘i‘ﬁd frghss

comifeBan@ligssa @mpRiR (20 &F @&kdhint [Talle domporRPE @tid AGalld@r Abair prior
geast qe device. 3. The nethod of claiml or 2,
to P pHbE S'RGABRSi ng: wel d repairing the conponent (10)

after the slot (30; 78) |s formed therein. 4. The

method of a y recedin erejn a firs , )
2. gecobmettadp! P b vessindee %ast Rty Yice T?Efj‘“gﬁi’ Bl g i
renfoQescOREAYER @houn8ABatb g f@mbﬁet C@ﬂlbbr@ht P@régaffiest bRan@dpéraet that is
(18) fromthe caonponent (10), the first device (80)
Op%%ﬁﬁﬂré?ﬁﬁtgﬁﬁﬁwehttlng wheel and being configured to
forman initial cut (76) 1in the conponent wth a
first cutt] sur f t he second device (100) being

3 conF]i‘eg‘H‘?t'é‘lﬂiOFg'a'f“? hPéﬂgl’“{‘ﬁéo?’H“ﬁ”?gal cut (76) to a

pr edet edpairi the bbb dher@ 0ID) bR kHaS10W3D178RisFaGRA theit. t | NQ
surface, resulting in a finished cut (77) including
an edge (77B, 77C), and the third device (120) being

4. ?Onffhegldétﬁtdi dfany grbeaihgElait) @haelge fitst §&ond, 4ka thRd dévire (80, 100,
I Nl s

AR R MORUN AR AT RTS8

the(fgmiewdela?) H&hﬁ%d}g@ﬂ?@lﬁttnﬁg Wi@el andll bdihd aokin@r@l tb el aaiglﬁual cut (76)
) to determne | th is suitable
in %f mpapesf wtha%twnﬁgurfaﬁ% t‘??éﬁ‘i%ﬁi%‘i’{tcg’ @9 bty cgn de fnish

the( 564l c&Q)6) td Q]Brgadf&mﬂe&{vmh Andudiud Q)th b @ecbxlitﬁcu&mg@ma tresulting in
ile th onent s secured in th

a ﬁfliS?@Zdan (&iva udet&)an “tH7df by $$>e%m\}l?%blrdadew? (28)petie copfigured to

chaa@eraienapd (7¢8,0)7Ch bahe @lishe@as {775 whish ant batihg/surface.
enconpasses the defect (18), wherein the slot (30; 78)
has a predeterm ned geonetry; and

5. A method for repairing a defect (18) in a component (10), the method comprising:
utilizing a template (20) to determine if the component (10) is suitable for repair;
securing the component (10) in a fixture (50; 60);
forming a slot (30; 78) in the component (10) while the component (10) is secured in the

fixture (50; 60), thereby removing a portion of the component (10) that at least substantially

encompasses the defect (18), wherein the slot (30; 78) has a predetermined geometry; and

weld repairing the component (10).
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weld repairing the conponent (10). 16 6. The nethod of
claimb5, wherein formng the slot (78) in the
conmponent (10) conprises: formng an initial cut (76)
in the conponent (10) with a first cutting surface;
finishing the initial cut (76) to a predeterm ned
width and radius with a second cutting surface,
resulting in a finished cut (77) including an edge
(77B, 77C); and chanfering the edge (77B, 77C) of the
6. i nTishethodwf clgih7), whertin famirgithetsla (T8) inrtle ®upbame(! 0)comphes:
:nﬁtetlgE q%%nnlélﬁlfﬂ C?lh(g )mteercgmnonfen r(magvgtpt I?'lgsrt] I%llﬁt ngas(lgfoc)egl e
r enfinisbingdieviniciel c@ﬁ(ﬁlﬁ) tG apabétamofed fvaitimand gadidsevitl ackcoh@ Otting
sur ape res I?ttm%ﬁ}lanslgd cutr@7) 1nc onent%g‘%o?rﬁcr)i -Srl ﬁgma: P??Z?T’]g
a s@hmfepngme edge ('(7H))77C)totﬁ the fingedtchig 7D)oviphartkint cufting yuriface.
the fixture (50; 60) prior to securing the conponent
(10) in the fixture (50; 60). 9. The nethod of any
7. pr eﬁ@dﬁemlg)dcolf ahim 5, wheriaiformidgahasbangion erthe mmpndnsGQ) @MpEEs:
meggomnﬁm{l%ggrd%e refnoxr;r% Qv?c%téGSd cfa;)Peab];ergF fo%lg%ﬁ)e slo rT(BS in contaeglc% with
the k@ahero (). of . a bl ade and a vane. it. A systemfor
repairing a defect (18) in a conponent (10), the
system conprising: a fixture (50; 60) configured to
8. r ec"éline\metmdd@f quﬁolaimts t¢ 2.0ihd amt(tiersnempniséngdnida'zing)mmg device (70)
o g abrfhofent 7B Rt B8 o B i FER I RO BT Bnpye
fixtd@)50; A0)t he conponent (10), the slot (30; 78) having a
predeterm ned depth, width, radius at its end, and
chanf ered edges (38A, 38B; 78B, 78C), wherein the at
9. I ea“s?Me raniedrof apvBitcediey ¢laim, wlxmgpn 'thseemlamentlceamseaa g turbimg
enoMie 0(n:%At 84, 102, 124); characterised in that the
gs ? Ianeurther conprises a tenplate (20) capabl e of
aI | owing an operator to determne if the conponent
10( ’}l?eorPertrlllseo I %‘ bxrmZerv]v erflf%) tugef oerg%,]n (fomaogenltgn o&riprlses a? east one
of.wbledeeandatvlme. at | east one renoval device is arranged
such that, in wuse, it allows consistent anmounts of
material to be renoved fromthe conponent (10)
11.r egArsghtans for repdiribdrededqpef] al io | corh@inerit $100itthd dygtern gorhringt

! eag %xture%d gmo%gure%\(o recéive the component (10) and secure the component (10)

in a fixed position; and

at least one removal device (65; 80,100,120) capable of forming a slot (30; 78) in the
component (10), the slot (30; 78) having a predetermined depth, width, radius at its end, and
chamfered edges (38A, 38B; 78B, 78C), wherein the at least one removal device comprises at
least a cutting wheel (34, 84, 102, 124);

characterised in that the system further comprises a template (20) capable of allowing an
operator to determine if the component (10) is suitable for repair before the slot (30; 78) is

formed therein.
12. The system of claim 11, wherein the at least one removal device is arranged such that, in

use, it allows consistent amounts of material to be removed from the component (10) regardless

of the operator that is utilizing the at least one removal device.
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17 13. The systemof claim11l or 12, wherein the
conponent (10) conprises a gas turbine engine
conmponent. 14. The system of claim 13, wherein the gas
tur bi ne engi ne conponent conprises at |east one of. a
bl ade and a vane. 15, The system of any of clains 11
to 14, wherein the at |east one renoval device
conprises a single cutting wheel (34) designed to cut
the slot (30) in the conmponent (10), the slot (30)
having a predeterm ned geonetry. 16. The system of any
of clains 1 1 to 14, wherein the at | east one renoval
13. devitesysianphciaiad ! or 2. whisgjh the Gerppangnt KN poreprisgics gas turbine
engm@BRRdoRédg sai d cutting wheel and capable of
rough-cutting the slot (78) in the conponent (10); a
finish routing device (100) capable of establishing a
14, CONBeS§RIM off Pith i1 B GvnM s the %e irbindingSe céHhipoh&ie c&ishisef at feh® one
slot (78) after the slot (78) is rough-cut; and a
of: ¢ blagderaad p Hpedevi ce (120) capabl e of chanfering the
edges (77B, 77C) of the slot (78) after the slot (78)
is finish routed. 17. The systemof any of clains | 1
15.t o Tt syssgreioffagy ph@#me bhigrltsisepin the adeastphe srapivel deyigppmprises
a siﬁgﬁ@@xmn% v@l@el_@ﬁ\l) QWi dREd Hohet thOIIR OIS mthe_( éo?r)poﬁéﬂt ), the slot (30)
positioned ina predeterm ned position before the
havigig gpredeermimed geqnaet®yor med t herein. 18

l6. The system of any of claims 11 to 14, wherein the at least one removal device comprises:

a rough cutting device (80) comprising said cutting wheel and capable of rough-cutting
the slot (78) in the component (10);

a finish routing device (100) capable of establishing a consistent routing width and radius
at the end of the slot (78) after the slot (78) is rough-cut; and

a chamfering device (120) capable of chamfering the edges (77B, 77C) of the slot (78)
after the slot (78) is finish routed.

17. The system of any of claims 11 to 16, and further comprising:

a set-up device (70) capable of aliowing the component (10) to be positioned in a

predetermined position before the slot (30; 78) is formed therein.
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