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econony, many busi ne erate w nuner ous acilities |ocated around
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avai | abl e manutacturing and repair technol ogy occurs. 1? Me ﬁxerrpl ary
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Many of these operations are technically complex, and the end result is that process

variation exists between the facilities and sub-optimal use of available manufacturing

and repair technology occurs.

10 One exemplary industry where this can happen is aircraft engine
repair. During operation of a gas turbine aircraft engine, many components of the
engine are exposed to a high temperature, corrosive gas stream that limits the
effective service life of these components. These components can become cracked,
corroded, and otherwise damaged such that they must be either repaired or replaced to

15 maintain safe, efficient engine operation. Because they are relatively expensive, it is
generally more desirable to repair such components whenever possible. Typically,
aircraft operators such as airlines periodically send engine components to a repair
shop for maintenance. It is not uncommon for an engine service business to have
repair facilities located throughout the world. In this case, it is desirable for the

20 business to be able provide its customers with the same level of high quality service at
each facility. However, as mentioned above, it is possible that process variation can

develop between the various facilities given their distant locations. Such process



vari ations can be conbatted through witten comrunications, such as
manual s, and cross-site enployee training. However, it is difficult to
pronptly produce updated manuals and to assure that each facility is using
t he nost g"&:‘@ﬁf“@er sion. Enployee training efforts arePETHE0023W6uni ng and
costly, particularly when dealing with groups 5 of enpl oyees | ocated
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pr ocgss p rfoi%rred act teg nu%ertéﬁf ographically separated | ocations while
assuPi ng % SEPIRYres Jacated throusho tf‘@’%ﬁocess t echnol ogy. The system i ncl udes
at | east one central server conputer systemand at |east one client-user:
conput er station aAceadihglyothereiion.neBhifor a whyto eapily and lqeicklyoshesis i s 15

i nputted j ] r t .SV'S A y_one of t client-user
conput or R pRELUE! s AR R SLU AR B Bl B 8 pindaig, 7o
det er m nenaanfaciuringaid repgintectmology.o t he process and di spl ays the opti nal
approach on the client-user conputer station used to input the data. The

present impgmd?ﬁe ® over the prior art will becone 20

apparent upon |'owm ng detail ed description and the appended
claims with refergnce to the acconpanying draw ngs. K BRI EF DESCRI PTI ON OF
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par 19 cul Pkdvides ROproteas optithizativdl Yteini AmAtthothed 8f h Romp@eCAwbikdi ng part of

the specification, The invention, however, nay be best undersfood by
r ef er enc PG the,| Intstgeh tog stapdardigs @nP%stBSEéﬁn?qw at njoumber 8F with t he

-acconpangedpaphically RepatdiéiiloBations wiile @bburing’ ol hisd o 4aifabiklpielad 23136
Figure 1 i ?me} schematic view of "the process optim zation system of the
technology. The system includes at least one central server computer system and at -
least one client-user computer station at each location. Data relating to the-process is
15 inputted into the server computer system using any one of the client-user computer
stations. The server computer system then uses the data to determine an optimal
approach to the process and displays the optimal approach on the-client-user computer

station used to input the data.

The present invention and its advantages over the prior art will become
20 apparent upon reading the following detailed description and the appended claims

with reference to the accompanying drawings.
BRIEF DESCRIPTION OF THE DRAWINGS

The subject matter which is regarded as the invention is particularly
pointed out and distinctly claimed in the concluding part of the specification. The
invention, however, may be best understood by reference to the following description

25 taken in conjunction with the accompanying drawing figures in which:
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present .invention. Figure 2 graphically illustrates a user interface screen
of the present invention. 5 Figure 3 graphically illustrates a detailed
characteri ?Jd gﬁéeen, of ‘the present invention. Figure A{, ' sﬁnlfsk w chart
that illustra ninitial portion of a process selection procedure of
the present invention. Figure 5is a flowchart that illustrates the

remai ning portion of.the .10 process selection procedure of Fiqure 4.
DETAI LED DESCR! PTI oh‘%?f i@ *ﬁiﬁ‘:ﬁiﬁl"tﬁ?{ PP °PW¥€F§°W§M’W§ Cher ei n

i dentical predeprifiventionuneral s denote the sane el enents throughout the
various views, Figure 1 shows the conponents of the process optim zation

system of the presenrt |nyent]i Ihese conmponents includ at | east one
central server conpgf r g%qpeh%gliyo;@ﬁ%a 1) é’ﬁf#?ecﬁ’mﬁ‘f P§m°-R5%S8?‘ conput er
15 st ati oniavébfion.hat can be geographically di spersed on a regional, national
or worldwi de basis. The server conputer system 10 and client-user conputer

statigns 12 are all g | : cribed
her ei % t he netvvorkFﬁ |2%§ﬂa}pn@g$ur?g%@§%eg&g | %%gsgf%ﬁgggﬁ% enpl oy

ot her typempesshtipvempion.er net works such as a |ocal area network or a wide
area network. In general, the client-user conmputer 20 stations 12 include a

conventional Vb br epsed 4 50§ AYG Rarf R ng@ﬂ%ﬁﬂ %&ig%ftag,g%cﬁ onput er

station to access Hypertext Markup Language b page ot her
dat a st or extlegtion preceduse\nf thequespftinventignst em 10 or any ot her server systens
connected to the network 14. Note that the present invention is not limted

to the use of HTM Figd18lis &fiowadHaRt thaNGUAGRS P yenfifhitg!Prtibh WF @t Wi thin the
scope .of the preeient 25 dl nv&ntlon. The server conputer system 10 incl udes

a WetOser vRIpeesgselection proge 188 4-program t hat serves requested HTM. pages
or files), a process selection -3 WO 01/35248 PCTI US0O0/ 23136 software
appl i cat i oDETAIIED DESCRIRTIONQF THE @NVENTIONTr ocess approach based on user

Referring to the drawings wherein identical reference numerals denote
the same elements throughout the various views, Figure 1 shows the components of
the process optimization system of the present invention. These components include
at least one central server computer system 10 and a plurality of client-user computer

15 stations 12 that can be geographically dispersed on a regional, national or worldwide
basis. The server computer system 10 and client-user computer stations 12 are all
connected via a computer network 14. As described herein, the network 14 is the
Internet, although it possible to employ other types of computer networks such as a
local area network or a wide area network. In gemeral, the client-user computer

20 stations 12 include a conventional Web browser software application that allows the
computer station to access Hypertext Markup Language (HTML) Web pages and
other data stored on the server computer system 10 or any other server systems
connected to the network 14, Note that the present invention is not h'mited to the use
of HTML; other suitable languages may be substituted within the scope of the present

25 invention.

The server computer system 10 includes a Web server 16 (ic., a

computer program that serves requested HTML pages or files), a process selection
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input, and a database 20. CGenerally, a user responsible for performng a
pi'i!’tICU| ar process, such as a repair or manufacturing process, uses the
client-user conputer station 12 to input data relating iven set of
circunst aNt@¥AHEt he or she is 5 faced with. The sel e'c?lkgﬁfsgbg? Nar e 18
uses this data input to determ ne the best approach to the process under

the given get o L . SS. | Ik m and

st andar di sf@(‘i'araec ngéaugﬁﬁﬁ@gﬁ%g%%%lﬁé&g\%rﬁiﬂkgwgﬁgg%égn%t e user

vv: shes t cinputcamisa tlitabape 20.c Generally, i usert iesponsible tfonperfomaingra particuldri | i zes a

client user conmputer station 12 acce he sgrver co 10 system

10. Specilfrf’%eéﬁ’l 'eh 18 TP '—nﬁ%“ééc?ﬁ%pﬂﬁéefg’s@ﬁ ﬁxgnc?ign t\'ffgpgéng‘&g%r se%ds a

request tsationel2Wbtinme dutarrelafing fonthe @bennateof dilcemilddres éhav be of 6hesisnds t he

apprqpriate e file ta the.clieni-user.c uter station 12. As shown

R EBgur caeed WHE R Gelepich toRo” 1 ek s fBB) P B dRrm R b B2 e 1 s

di spl ayeohp];prbaﬂhe) thk ipeotessumder the given isetrof cirarmssarices. NDlnis{ the. prddessTise pri mary

user interface ,screen 22 i,s a qraphi cal M face that ui des the

user thr SRpSipigedand f%@%ﬁedtaﬁrgssg%ﬁ%‘#sg@?‘f%ﬁﬁﬁl?éo‘gérg‘{é as wll I’IO\?V be

described. The follow ng description will involve an exenplary process of

i nspecting a bat cWheh alrergote pser sdshes tor agedss the podcgsicaptimizatiop pystam, Typi cal |y,

a custo ' : . LEdel | a batch of

hi gh pr ggﬁseuéﬁﬁem%ﬁ%%; %Pg@-@%&%gﬁgu%%%:}?%sﬁég%ésftg?)sgr‘g?fl l(:)0 I"C mai nt enance.

_ \'me lgegﬁl systemol0.i Spedifidally, the slienttusert ¢nmpmten citation’s Wieby browser sendpadet er i ne

whi ¢ lind- ' whi ch bl ades

can be r asansE i SreBSedes B tedpnd, he Wéh P TE o8 B dppflay 0L T D0

ijlrls;ance,depumﬁlngothnchens-um\ﬂempwrmwd@- dscshawn inFigueet 2, tha B¢ repairs, a
ade co ﬁﬂmrf d. I [ uks | ' ti num

al um ni deégn?ﬁa%g epal %%ngér?fgf;%&lénngf?gntﬁ?te%allh%plé)ﬁgag‘g ﬁ?ﬂ%‘é@gﬁse of the

regi onal compytep btation’samaniter.of aircraft operations, it is not uncomon for a

repair enterprise to have repair facilities |located throughout the world.

The j@rocess opti M Ffi p@RargNsSiteRhce! R e DL KON frapliva MbdrQfteificetBrd i n such an
I nstance to assure that répair techniques are enpl oyed cgnsi s&,gntly at all

repai r 30evidssi the tysers thrughnthe esiaps roff te | optimyzalign |ROqsss, @3 JHE W B6r e
cl i ent - US@dscffRAP Thefollowink deRfiptionwill involve an exemplary process of inspecting

a batch of high pressure turbine blades for repair. Typically, a customer (an aircraft
operator such as an airline) will send a batch of high pressure turbine blades to a

20 repair shop for periodic maintenance. The repair shop initially inspects the blades
individually to determine which blades are to be scrapped (i.e., are beyond repair) and
which blades can be repaired. Various types of blade repair techniques are known.
For instance, depending on its level of damage and history of prior repairs, a blade
could be subjected to full repair, full repair using platinum aluminide, tip repair,

25 rejuvenation repair and so on.

Because of the regional or global nature of aircraft operations, it is not
uncommon for a repair enterprise to have repair facilities located throughout the
world. The process optimization system of the present invention is used in such an
instance to assure that repair techniques are employed consistently at all repair

30 facilities. Each repair facility would have one or more client-user computer stations
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WD 0135248 PCTI US00123136 12 for accessing the server conputer system 10.
A user inputs data relevant to the repair of the blades, and in response
the selection software 18 nakes a determ nation of what é,gq."%%&sg%l repair
is. This i YOWP#¥ ed to herein as.the repair selection termnati on. |t
shoul d be noted that such a blade inspection and repair operationis 5

used herei e to faclktate disclos resent
i nventi on.lrilﬁg!‘%:rees&a@e?ﬁéﬁofngﬁ%r g)?s?]ég% Ilf)'i % %sgﬁl?ggsu%ﬁre%tﬁa&éggrﬂ%t ion and is
appl i cabl eepair of the bledesy and intrgspodse tiesalectianw fivareuii8amskes adgtenpinationi ons. The

primary us I nterface screen 22.has four primacy sections: data input
section Zf?ﬁfﬁftﬁ%l”p a‘gé%tiz%’ff '26r,°P °’F3ﬁ&°ﬁ"'b‘¥§f %geufeg%lﬁsseg‘é't&ni on 28, and
a 10 resudetesmihiatignl. aly sisomid beomoté&that Eueh a biadd inspectionoandAdpaimaperatios isa nunber of
I nput ;W ndows, t hat _al | ow the user. to i t data.,about the bat of bl ades
that Rave ‘E\é\iherF‘&c?é‘?X/%‘q“f%‘PmPtﬁﬁﬁﬂc}lﬁa%g og¥e f’ﬁ@e@ﬁsﬁfnt‘?\"g g‘f’he ser fills

t hese i nf opreseit Nerdtionl ¥ nowlitditeditd lsudheariispedationyanidhie applicablei tona sddet ware 18 in
maki ng the repai.r sel ectio eterm nation. Oher data w1l be used to
correl at e YFEFY ofLsPay g P‘é’r“@ﬁc PFRROM¥at abase 20. 15 For instance, the

user enters the part nunber in the first input window 32. The part nunber
identifies the speciThe primgyysuserf intetfacksscree @2 bis/fomsprimary sectiohs a datl ect i on

software 18 1 m_ Qi ri LT airs are
g o RN R S
W n res section|30- dbevinp i | Q pddwsst of par
nunmbers to O | £, t ' . i red, the
Laer ent or Ba RPN e phet bt datglaibur BT 1AL IAEE B el biiecenleth [0, L 0°
of the repmpair.i Somdef the data that theusenfillsdirese fformafibe ficlds mithtwill bk us¢éde cust oner

I's entered | 4 hi fg '|Q ?ﬁ’!lﬁg . lﬁﬁc t 'E%'nput

w ndows 3?1b}1atﬁagé\;§m%£§6a solfg?an proﬁggg%\ﬂr;gﬁgpu - gnv\%gﬁir%'hus. léa shop
order nunbwill heusedtoeprrelaterdatalbeing entetetl into thetdatabasd @0 38, and t he engi ne
serial 25 nunber is entered in the fifth input window 40. The total nunber

of blades in the b e ' ' Is s Wifkidw Lastly,
the date is entered%iur:]ﬁts‘htﬁace’ g&@éﬁgﬁ&f&nmﬂﬁm&hn %IQ%W%N d Bve Y

under st 00d33. hdthe taet wiamber jidgutifiess thet spesific Aypeoefl bladg; dherehyr psgisting they recei ve
ther t . \ ) . )
ot iy Bl It B i

description of t Itate the 'user 1 n entering
t he not an option for certain types of blades. Preferably, the first input window 32

includes a pull-down menu that provides a complete list of part numbers to choose
20 from. If the blade has been previously repaired, the user enters information regarding
the type of repair made and the source of the repair in the second input window 34.
The identity of the customer is entered in the third input window 36. The second and
third input windows 34 and 36 may also be provided with pull-down menus. The
shop order number is entered in the fourth input window 38, and the engine serial
25 number is entered in the fifth input window 40. The total number of blades in the
batch is entered in the sixth input window 42. Lastly, the date is entered in the
seventh input window 44, It should be understood that the data input section 24 could
be configured to receive other types of data. Each of the input windows is labeled
with a description of the type of data received to facilitate the user in entering the
30 proper data therein.



30 proper data therein. -5 WO 01/ 35248 PCT/ US00/ 23136 The user pronpt
section 26 includes a series of questions that guide the user through the
bl ade i nspection process. As the user progresses through the uestions, he
or she naPf¥R0¥EP48ct | ons that are ultimately used by thegﬁyqﬂﬂéiﬁq sof t war e
18 in nmaking the repair selection determnation. The questions are 5

i e R
Vear or afesRotn B e s Yo Erioes doal ey el urSh e RORR ative
answers agofivedré ,18ain miaking (he fepairirseledionBetetiminatiost Thequesdtions arent ai n

P e A Bk B 1 O B 7
ahether there is oy dopce ol | cadtng edae bupt Bo on the blade. |1 the user
St s e e R A e e o
tat i on 1o B sRu o RMRTIE A ik AL iERdh FRI Shar act or i st |
screen will present one or nore digital imges that show the user the

pertinent feat ur es Thegmestionyalichepntaiimhypetlinks ot dnpotated digitahimages thatest i on
pertains.

Fo I.nst. . Fi .Sh0 i | Sti

%6 cor 1 o BERLER SRR Dbk Spedudel” 13 Bl el e Bubdibs 1 0 0L P20
gx;:e_eld fj harel denéraldy ﬂiu:c_tddeadhm@adﬂgvndiﬁon.erinmoscTheIﬁsta:glestibnm particul ar

etailed ¢ acteri.sti C . . ' L f:l | gi tal
phot ogr apﬁ' %t[lfr?}éegrgése eg%edﬁ @M&&?ﬁg@‘&%@%ﬂ’%ﬁ“ﬁ%ﬁé g‘lg'a%l glbj th
dﬁmage (gﬁmhameaging ;ﬂmhirﬁg% laggelikef. then bé exishe cainelickionghe bypsgilinkifori mage 48
sho a n nd t C | Qi t ' ' . [ i ck
o 2 e rhin S, ptfs AGSRATHE BTl sorfBued 8B B BehonidiB? PLT B D O
38 anthOtHeaeiieat-uaei' rcomputerugtationnpsdd enecpreferred etbedinient ithey detided-OD so as to

raw t he user's. [ t hi.s..f . b
i oual 1y EuicPell b0 priseu gleor oAl Wigfa ihiGes ke hbw U6 e SR D

pertinent features regarding the characteristic to which the question pertains. For

instance, Figure 3 shows the detailed characteristic screen 46 corresponding to the
20 hyperlink for the sixth question "does the blade exceed the limits for Leading Edge
Foreign Object Damage?" This particular detailed characteristic screen 46 shows two
highly magnified digital photographic images 48 and 50 showing certain types of
foreign object damage (FOD) on the leading edge of a blade. The first digital image
48 shows a dent, and the second digital image S0 shows a nick, wherein a nick is
25.  defined as having a sharper bottom than a dent. Each digital image 48 and 50 has a
circle superimposed thereon and enclosing the FOD so as to draw the user's attention
to this feature. The actual blade can be visually compared to the digital images 48
and 50 to assess the blade's condition. Thus, the user is better able to identify leading
edge dents and nicks and to distinguish between them, and to do so in a manner

30 consistent with other users throughout the world.



and 50 to assess the blade's condition. Thus, the user is better able to
identify | eading edge dents and nicks and to distinguish between them and
to do so i 30consistent with other users thrq;&g,ré}% wor | d.
-6 WD 01/ 3@?3'5%%% US00/ 23136 The detailed characteristic cye%?'&&iG al so
I ncludes annotation in the formof a table 52 and correspondi ng draw ng 54.

The dravm: ng 54 depi eﬁlﬁ @ﬁl%@%ﬁn%‘ag&e&% %lﬁﬁfcﬁdh@ﬁnﬂb@fﬂoﬂqﬁtféeas al ong .

t he | eadi ng edge of t are use I n:"characteri zing the

| eading edigampEp1abins2 @mosemndmg s . B fomiaickppadant)
denting ang, i SRnbay grggl i f a bl ade
had one or m)r%lh dén?lﬁ& k 1&%&1&8%@%%;%5%@8?” t hen

t he user mocha:actmmm H@dmgxcdzecﬁméx i The tablei 2meisviorth. thedinsits af t ernative
to digital, ygﬁ e n to a

Veb- bgs ed ¥ deo édenn{’%\s @gégénmﬁ%& %ag ﬁl@bﬂ)ﬁ aﬁ%ﬂe%{ﬂe%’a @gﬁon I n

the repai rhadfongiagimqse dsmmxeAmar‘blgnatdulthandEOZOGnches im degthcthew ke user i nspect
the i ntern@kulﬁg&lﬂepﬂtegﬁcﬁf{i%ﬁﬁon%ffﬁ 8 Q*ades. A video presentation of such a
bor escope 1 nspection cou P ' n the process optim zation system of
the present invention. It is_again enpha5|zed that the present invention is

not linmted to the Asapelternative te digiteliimagessihisnessible w have thehypodtinkh ar e
sinply pre & t t f t he

i nventive %?%gicg t@wesmsseg i efgcr?tagaﬁéea?# nksﬂ"d Sns%‘ﬁ:?& dlgg?l |{nn t he user
pr ompf sec@lPé?PaE@th@cPfeﬁi ladss g0 peera mmscnge tOolnﬁmehthF mtbmalanot her
type of COgHIRRE Pdssddes S HE bRIES A Qﬂﬁo ?Ferséxﬁit{%h%@sﬁéﬁ Podibdch ﬁ]E_ﬁecﬁéfpe of
process such as a nanufacturing ess urning again ure 2, the
functi onal cqylﬁhedﬁe@b@ﬁhwqeesmmmsﬁwxmmwmtwmumons that the user
can select to cause the systemto produce a particular function or

operation. The InSpQCi&agdnﬂe&pbaﬁzw&&ﬁxelp?ess@xﬁﬁénﬁdn@;ﬁ&nuﬁl&atbliﬁ‘er has
|nputted aI ﬁaﬁt he dat causes the selection software 18 to nake the

repair H“%f@?’é‘r H %E“'e'?hﬂhmﬁ‘te sisnpin éfeémtﬁdcﬁﬁ opg examplefoect ed after

the rnspal rfaciﬁ&beeeésb@phod&;fqhmmﬁmm t.D82ihyCh §ibsid dofiR geser. is
ready to brgsegygﬁme” ng 25 data for anot her Iade fromthe batch The Save

but ton 60 P é’éﬂ@d‘salf Prompt grotion, 26,riacluding questions pertaining to repair of
another type of component or even questions pertaining to a different type of process

C

such as a manufacturing process.

Turning again to Figure 2, the functional button section 28 contains a

20 number of buttons that the user can select to cause the system to produce a particular
function or operation. The Inspect Blade button 56 is selected after the user has
inputted all of the data and causes the selection software 18 to make the repair
selection determination. The Next Blade button 58 is selected after the repair
selection determination has been completed and the user is ready to begin entering

25 data for another blade from the batch. The Save button 60 is selected after the entire
batch has been completed; that is, after a repair selection determination has been

made for each blade in the batch. Clicking the Save button 60 saves the batch results

to a file that is stored on the database 20. The system can also be configured to
automatically generate an e-mail message reporting the results of the batch inspection

30 to the customer. The Reset button 62 clears the system for the next batch. The
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bat ch has been conpleted; that is, after a repair selection determnation
has been nmade for each blade in the batch. dicking the Save button 60
saves the results to a file that is stored on th 20. The
system can §?’§gﬂf)8e configured to automatically generat 3‘%26%8%2% nmessage
reporting the results of the batch inspection 30 to the custonmer. The Reset
button 62 clears the systemfor the next batch. The -7 WO 01/35248

PCT/ USOCt Repar butterp 6f tis lysad: tonbring wps anptkent scrserbon ithe wlientsirieompyter een on t he
cl i ent - US Qi3 RhiRdr th jairsg,',agi gg)l%,t fa ' v:ar | aw dat a
reports to be descﬁrbeagh?& re det aiqa ovflgbiﬁéesarigegd?tﬂé&%?es% ay section
30 includdslow.first output window 66 that 5 displays the repair selection
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not repai En%girees v\t,/\flatt I&xe estimated individual weld prep widths are at block 76. Here, if an -
estimated individual weld prep width exceeds a predetermined upper limit (example

of 0.575 inches in Figure 4), then the repair selection determination is made to scrap

20 the blade and the process is completed. If all estimated individual weld prep widths

are below a predetermined lower limit (example of 0.425 inches), then the process

proceeds to the next decision at block 78. Blades for which all estimated individual

weld prep widths fall between the two limits are deemed to be not repairable with

_ existing repair techniques. However, it is believed that new repair technology will be

25 developed which will enable repair of such blades. Thus, if all estimated individual

weld prep widths fall between the two limits, the blade is tagged as a salvation
candidate and the process then proceeds to the next decision at block 78.

At block 78, the process inquires what the estimated cumulative weld
prep widths are. In this case, if the estimated cumulative weld prep widths exceed a
30 predetermined upper limit (example of 0.775 inches), then the repair selection
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proceeds tQ the next inquiry, Referring nowto Figure 5, e rest of the

repair sel gﬂ"l“? ‘Pf“ﬂ]é‘ige?qq?ﬁ%}géwbﬁcbéﬂégei@v%hmﬁxcﬁd%g&f$94é|_1€artb0ver in
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forei gn object dj\ﬁge B%:l/e been exceeded, then the repalr selection

det er mi nat PYRPIFtEd-HI gt thsn thepsoress progspdade themextinquipys ocess is conpl eted. | f

these limts have not been exceeded, then the process proceeds to bl ock
Referring now to Figure 5, the rest of the repair selection

determination process is shown. A negative answer in block 84 will take the process

to block 86. Here if the limits for airfoil foreign object damage have been exceeded,

20 then the repair selection determination is made to scrap the blade and the process is
completed. If these limits have not been exceeded, then the process proceeds to block

88. Here, the inquiry is made as to whether the limits for tip cap cracking have been
exceeded. If so, then the repair selection determination is made to scrap the blade and

_ the process is completed. If not, then the process proceeds to block 90 where the
25 inquiry is made as to whether cracks are present in the airfoil parent material. If so,
then the repair selection determination is made to scrap the blade and the process is

completed. If not, then the process proceeds to block 92.

Thus far, the repair selection process has been directed to detemiﬁng
whether blades are to be scrapped or not. The remainder of the process is devoted to

30 selecting which repair is to be employed. At block 92, the inquiry is made as to
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88. Here, the inquiry is nmade as to whether the limts for tip cap cracking
have been exceeded. If so, then the repair selection determ nation is nade

to scrap e and the process is conpleted. If. not e process
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bl adpd s pwphlrl'iwxﬁb@ﬂatmﬁmdhﬁﬁhﬂd 1aﬂalahsdpneme 'Bhﬁs,fif)fhe blses PaftimRehbpar t numbers.
The specrfrgﬂﬁpart ers | Mﬁ] arts ich.a full 18 repair using
pl ati num TREAFT RECINE FPPRiG se ?“F“"P glergination ds made 9, ey
mafjches as&ﬂeﬁiefli;]l@db ﬂﬁ(rjiherpwﬂassr is dofpletéddeIf sppecrﬁeae;kagrcﬁm?&rdeher ”} _naéll onis
made to scy t.he aea rocessrsco te a, specified part
number i sTiAlhed thep Palf i t’?‘h@' fipn ?é?”é‘&ttgg h\“ﬂ’&i"r‘%ﬁ‘ is made to
per f or m aplatiinim lamitide atdithe prodesd is Bothplatedimi ni de and the process is
conpl eted 15 If, at block 96, it is determned that the |imts for parent

mat e corrosio n hen .1 he process, pr,oceeds to
bl OCLg 100. At thi srifpag\%n &O%q"nl%te n%%?@?ergggﬁa ? &t%’r\ﬁﬁrgf’ﬁ??t Eﬁle limts for
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ot Cen, B B Hleuib S PUSSERS pRARE BN ror AR Cobil WIS il Tnaviry T
have been exceeded. If these limits have not been exceeded, the process proceeds to
block 102 where the inquiry is made as to whether the limits for open blisters in the
20 airfoil coating have been exceeded. If these limits have not been exceeded, the
process proceeds to block 104, At block 104 the inquiry is made as to whether the

limits for missing coating or chips have been exceeded. If not, then the repair

selection determination is made to perform a tip repair and the process is completed.

If any of the inquiries in blocks 100, 102 or 104 are answered in the

25. affirmative, then the process proceeds to block 106. At block 106, the inquiry is
made as to whether the blade has been full repaired before. If so, then the repair
selection determination is made to perform a rejuvenation repair and the process is
completed. If not, then the repair selection determination is made to perform a full

repair and the process is completed.
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20 airfoil coating have been exceeded. If these limts have not been
exceeded, the process proceeds to block 104. At bl ock 104 the inquiry is
made as to er the I'imts for mssing coating or chips have been
exceeded. Wgnoﬁ}é‘ then the repair selection determ nat| THESNEEE ¢ o
performa tip repair and the process is conpleted. If any of the inquiries
i n blocks 100, 102 or 104 are answered in the 25 affirmative, then the
process proceeds tolth|iBWpretingsa patcly| ofc bladess, a tyser jagerssesy thes proggsse as to
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stations Miolsd) iF e *hsﬁ E?" enters all
rel evant datg f or tﬁgeé}?) wig Jerfi%ge&ﬁ%g&e (fulap%aﬁg?ﬁcfata I nput
section 24e orishe ¢ancglick g ﬂledwaeré@d @n@tm@hgs,dunngmermtthscmpo@ng% and

begi NS ansjekibd GhdriBorIHE Sdrkd STHY uskl &ﬁkﬂa&gvﬁ&% WRAR hE LR Dutt ons.
If the user Is not sure of how to answer est 1 on particul ar bl ade,
then he dnnefpled digitatimages on dmmdymtenm mreemhatd detesttine hpwbtoi ngi ng up
t he q?rre SYelaTplel ail ed characteristic screen. The user can then
visually conpare h lade to the annotated digital images on detailed
characteristic screen and determne howto 10 ansvver t he question. Once

all of the questionSn$fadlh obdhs ausstioRs, aye; been jsaswesed ipthenpser premapti on 26, the

user sel egkaionts, HRSRRE ket IsPebOBaEE bhfiéh wk&céél&ﬂoﬁ%ﬁwﬁ&qgw makes
t he repalr el ecti on, de{serm natign,, which is displayed in the first output

wi ndow 661 %%éﬁpmf a¥lection, detsrmination; &'P@ha'étqlﬁﬂlﬁ}‘%rmtthatﬁfﬁﬂ awfputand t hen

clicks themﬁ&nvmw THE ke tdked theap %8 piidle Bt th BatSHisdeSaRd tha ciickemgext bl ade
in t of the bl ades have been ins ectedlnt is fashion,

h Af t [ ]
t he l!lg er é\&l"é@ ;@%S%FB PEPtthe sy stean. for the nextcbladedn thenbatehy spBienallnf resul ts
for the baksbhlad Haee Séeal ifspettBd i i BEROR Re ¢l sdb @O the a6 bﬁu&I 4N can

initiate a[qne mai | nmessage to the custoner reporting on the status of
s causes the inspection results for the batch to be stored in the database 20 Also,

the system can initiate an e-mail message to the customer reporting on the status of

the inspection.

20 As mentioned above, selecting the Report button 64 on the primary
user interface screen 22 will bring up another screen that shows the raw data stored in
the database 20. These data reports will present information such as frequenc'y of
repairs broken down by customer and/or part number, repair and scrap rates broken
down by repair facility, and so on. This information will be useful in tracking trends

25 related to customer behavior, performance of prior repairs, and performance of
various facilities. Analysis of these trends will provide insight into pricing decisions,
marketing efforts, etc. Also, this information will provide an indication of the
frequency and magnitude of specific service problems, thus aiding in the development
of new repair technology.
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the inspection. 20 As nentioned above, selecting the Report button 64 on
the primary wuser interface screen 22 will bring up another screen that
shows the raw data stored in the database 20. These d_ai,e.gb%%ﬁ§ will
present | MOMBEAP on such as frequency of repairs broken down by custoner
and/ or part nunber, repair and scrap rates broken down by repair facility,

d . This inf ' i1l b ful i | 5 I d
cust oner behavi or  THERRERHIE S cprefcd ol ol AR itad Sl (71 <17 1O

various f adivbiki peticuldfathesintermef, to lsandardiee prbcessés dcrgss gemote locationght i nt o

i Ci dec]. si ti fort . mihis 1 nfar i il
P ovi da aneilseronos ot S SR Arfeo lefnolo 0 ey hen BBl O 1 L
grl ?gggzg , tFt){onru/u%h ag&diu?tagibntTd:eco:imm &thﬂﬁr]e pufcesses/v_thae;iaieasilyeacmssﬂdogy. t %1dV\Df
e 1oregol.n as s n nmethod o
usi ng a c&epRA BF We V\gls?,ewﬁ‘éqpfsts&fﬂﬁ?l? est%gc%ﬁfaglfﬁgﬁ&t?g@é?%%@g@di ze

Pr OCeSSes thag dafi Soel effétieely ariopted owernight lor. a acsidwidegbasist | The presentof avai | abl e
process technol ogy. The system provides a oro j.on of

conpl ex, Wﬂ@&tﬂ%’e W%égeagcl}rﬁgtmqags i%{sfql%gg@céggg%géﬂgo%n {at he worl d.
As new pr giast tb tRpistessgicadingto fantieee ploadss improvémentst s are devel oped, they
can be effectively adopted overnight on a worl dwi de basis. The present

i nvention al so provifes an.ac : S reﬁﬁi L Sehiidld haveVbels vari ety of
data relevant to the eprsg%xe%s,%}%g%@ér%adt?om%%t er pr.oéess'i nmprovenents.

Whi | 50 spedéstiibede itbwilli beeapparent to: thesepskilled rin thenard that yarionsreodifications] o

described, it w |l AR §Fh'- doBe bP e Midentidtpds Various -
nodi fi cat Pﬁf"?‘)cﬁnhbeerlg% canagg&h‘%nglg%gfﬁgu gé%ﬁ? to %g rgome'?he spirit and
scope of défnel inthabppendedclainief i ned i n t he appended clains. -12 WO 01/ 35248
PCT/ 11S00/ 23136 WHAT IS CLAIMED I'S: 1. A nethod of optimzing a process

performed at a plurality of geographically separated | ocations, said
met hod conprising the steps of
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providing at | east one central server conputer system (10); providing at

| east one client user conputer station (12) at each 5 location, each one
of said cl| - r conputer stations (12) being capable ' f aci ng
with said g@ﬂ%e#agonputer system (10); using any one of éﬁ%ﬂ“%@%@%t user
conputer stations (12) to input data relating to said process to said
server CORRHWET ); using said data to determ ne an opti mal
approach to saig process; and 10 displaying said opti nal approach on said
client user conputer station (12) used to input said data. 2. The nethod

of claim| wherein baid Ammgthodiof pptimizing,g peasessarerfomngdiatal plurslityuefer conput er
stations | : s L d. . said server
gg;: ﬁtﬁcdllg)@ét%af]agﬁgcedgﬁﬁsﬁdﬂ‘ﬂle{hgd 5&*1&1sﬁfgf}gg§tégst&

conput er stem (1 ne generating a nterface screen (22)
on sai d cli ent - user Providingtat least one cantyal sewvey camputer systémm pi®); sai d data, said
user interface scre {dﬁ@ ' | 3. Dl U ' . [ elating to
sai d process; and a S\‘Il\,el’l naﬂ g%%ﬁggﬁggﬁtéﬁé E@L@é%‘e%?%?g}p%g%ﬁ%ate buttons
on sadd udeqationneashfenscofs aaid calieftuser compwer Ftationse(13dbeng cdpablen of f urt her

conpri si ngpdhgei id Y bl I one of said questions with a

hyper | i nkg{lo ar%%ﬁfeﬂ?%%reenb%%?atsﬁgf&?@1 udes detailed information

pertinent to said apsinganyongrod sgidelientaser compntes gtatiens (12) todpputrdatai ng a

process peghes i I | igal |y separated |ocations,
SR Sl pr o L B REREER L

sai d syst risin 2 ] [ server computer system
(10); at |east one usingssiddatacto detorpine an optimal approgch29 said prosesk; andcat i on, each

nt et o ﬁgyﬂ ol P Ering SO Sy EhatsbRlon B fake VPR pAARAR e ||

01/ 35248 HEZyussblo/imat $¢d datwans (16, 22) for inputting data relating to said
process to said server
2 The method of claim 1 wherein said step of using any one of

said client-user computer stations (12) to input data relating to said process to said
server computer system (10) includes:

15 generating a user interface screen (22) on said client-user computer
station (12) used to input said data, said user interface screen (22) including a
plurality of questions relating to said process; and

answering said questions by selecting appropriate buttons on said user
interface screen (22).

20 3. The method of claim 2 further comprising the step of providing
at least one of said questions with a hyperlink to another screen (46) that includes

detailed information pertinent to said at least one question.

4. A system for optimizing a process performed at a plurality of
geographically separated locations, said systein comprising: )
25 at least one central server computer system (10);
at least one client-user computer station (12) at each location, each one
of said client-user computer stations (12) being capable of interfacing with said server
computer system (10);
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conmput er system (10) using any one of said client-user conputer stations .
(12); and neans (18) for using said data to determ ne an opti mal approach
to said process. 5 5. The system of claim4 wherein sai PP 16, 22)
for inpuMQMHF5¥ita i nclude neans (16) for generating arggg}rg |n%3(grface
screen (22) on said client-user conputer station (12) used to input said

data, said user interfacg reen (.22) incl.uding. lurality of questions
relating to said pr’Bﬁ’é‘éil.G’ 25) ig'h’é‘ %“ttﬁﬁfanﬁgéﬂ %}@Pﬁmﬁﬁsﬁ‘ ast one of
sai d_quesichiipster systeliqB0)asifiy BEY drie'df sdidcldatudee compunarantionkq12); ik | ncl udes
det ai |l ed inforrrationg%gri#'g_ent o ‘galad at, | eqst one.question. 7. The
system of claim5 JAeARs(}F)JoE psing, fa 40 detsrrune ap op apgroaﬁlg,&bﬂ ink to
anot her Sgﬁg%césgﬁ) that includes detailed information pertinent to the
corresponding question. LILELELELLE ==-=* 1000 ELEELETELEETETE MS -14 ~I

5 5. The system of claim 4 wherein said means (16, 22) for
inputting data include means (16) for generating a user interface screen (22) on said
client-user computer station (12) used to input said data, said user interface screen
(22) including a plurality of questions relating to said process.

6. The system of claim 5 wherein at least one of said questions
10 has a hyperlink to another screen (46) that includes detailed information pertinent to

said at Jeast one question.

7. The system of claim 5 wherein each one of said questions has a
hyperlink to another screen (46) that includes detailed information pertinent to the
corresponding question. '

TR
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