_; RSe3ezKzH ""6XT38w O1-468 Title: MOLDED TOOLING FOR USE IN Al RFO L
‘STRI PPI NG PROCESSES BACKGROUND OF THE | NVENTI ON The present i n/ tion
relates to a nolded t 1 mmm“\re for use in a process for mﬂl

el ectrochem cal ly st rmmmm\\ \ ngs fromturbine engine airfo I/I///I/I/I/W/(///Il
turbi ne engines in aircraidgoo@fe taken out of service at periodic i*nbggvals
and regul ar mai ntenance service is perforned on them Part of the regular
repair sagupgge for the blades and vanes (individually or collectively
referred to hereafter as "airfoils") of these engines includes the renoval
and ther rapl.ac e ITASCINP IO QR NGP A i vR .

coati ngs%lz}‘r%%fusua y either an alum nEll' ?fgﬁcozﬁ%;an& or al?#l\mlqﬁogyﬁg. The
under |l yi ng base netal of the airfoils is generally nade of either a nickel

base ahoy or a cobalt base es i jde the airfoils with
a thermal barrier to the hﬂ%%%@%e%m@@w which these airfoils
operate. In tig RASdserdetralaiemi o Ak My Al haeald RaS 18I Figared from
airfoils by soaking the airfoils either in nitric acid solutions or in
hydr ochlfe &siih soIREIRTS | P hi PP domearmniagldis srinpind asatingsrs at
el evat e ?[’rq__q{ uyres, Td i rocess however is disadvantageous in
sever al q:rlg)spec f;gﬂﬁe c?r:éé';.g'g ?%?e%({/igllsg'bor i ntensi ve and can produce

nonuni f or m arg@hsunprssind arlelnes ulnl iddran s dadamagatoo festrvdye at
airfoils if, inmproper!| rried out., Furthernore, each .airfoil requires
ot ens PE TR P A AR Mo RIS TP So ey Tned

sol uti on Sidh ar efsct et udee IFERINA S e PR dEdroatheS A’ ahdt he
airfoil. These nmasking operations are costly, add significant time to the

repair prEgesssURREviduabty miogad heatie latl afiernash Yedense idevaged or
dest 1 0y8Q Ao 1dd IHEd D Ung ldRs & ROAUIJW HORAIRUITA S 1N 1

Ol- 468 extensive anounts of acidic waste solution that nust be properly
di sposedegfl amemuit & e everd ompe ot e friome thed o esprifacasel atlinesley | ar ge
anount s of energy to heat. { ess for

he aci di c _sol.uti.Qns, A _pr -
el ect r oS T VARS 19t Hy! aejg"i)ﬂad}'ll R Ao o8 rcfogaﬁ% % Feht MFERLN U S,
Pa]'E ent MNeathiry$, 980 tLﬁld]@MDjmgS Kbzt :ﬁtafl wrﬂ athd sihrefoilys ij:‘m@re}m@mue@dby
reference herejin.,  In this process, an airfoil to be stripped.is imersed in
an el ethadl;%é?# A CRRT P R FE 0 aas%_uﬁﬁi?_?f &t apé’ﬂ%?o“ofba%pwl_tl&yr'ermye t he
coati ng My ths i ddPigraide dile airdils iidihe eliReid-achey:galr el d bath
is maintained with a controlled absolute electrical potential with respect

to a refféredat chwrevke MVigonReljeiify Whimly S&e s almf ddish operatai-r f oi |
| s masked to GOVl ;&‘%’s@“&éseé‘%ﬂdﬂl S TAGE oo %oraftQ.h:!géafye%l% are

affixed to an 1 nSu ng fixture at the root section of the airfoil. The

i nsul at imgndved utsom saimtiel bf by tsos lumorthen atito inabled thetral inmmtidmiial .
Despite the, advancenents in electr em cal _.strjpRj of .airf.ails, there
remai ns 35 1eed T4 0%I Thgt¢ %X#%%C%#gc% arﬁjb:i egccfllzut*%g:’nrsf‘oolt{ill && on and

adj acentcrefdit i Gfbond o abp f1os | six B hing darsmgal SR WD sTHE

| NVENTI ON Accordingly, it is an abject of the present invention to provide

a tooli ng*§ i%%ﬁ%ﬂg\/rﬁ%%c?ﬁ%t%‘f%‘_’? e d@ﬁs%‘%‘fﬁl’rf&g%ﬂ’&? dd} &R errati ons
during an.gl&ots ochem £al o8t F Dl PU ARSF alriiQhsive and can produce non-

uniform and unpredictable results. It can also damage or

o

destroy alirfeils if improperly carried out. Furthermore, each
alrfoil requires extensive masking to protect areas sensitive to
- the acid soaking solution. Such areas include internal surfaces
and the root section of the airfoil. These masking operations
are costly, add significant time to the repair process and, if
not properly carried out, can lead to damaged or destroyed

parts. Still further, these soaking processes may result in



.t i's a further object of the present invention to ,provide a tooling
fixture as above which is easily installed and which achi eves better
stripping results. The foregoing objects are attained by the tooling
fixture of the present invention. 2 . Ol-46B I n accordance with the
present invention, a tooling fixture for supporting an airfoil during an

el ectroghenasgal stripping process broadly conprises a holder for receiving
the airfoil, which holder has a first slot in which a serrated portion of
the a'rEQtEn§§v20§hEh9@§dofTE%lﬁﬁhd@%ské Egiﬁﬁﬁoﬁrﬁﬂhﬁnmﬁgﬁcbé'ﬁ@b#¥rl

non- conductive material such as nolded plastic. The first slot has at Yeast
one serdaquSsdrbiceSmMeéﬁ ﬁﬁté@VW|ﬁthn9I§¥§ﬂeoﬁém§eﬁﬂdtrgﬁubn“the

airfoil 81g$ﬁ & rSRSEnE@C ?Ee@ g”?BOEEaﬁr E@HEPlégfuP9$9§r

supporte arnlls als rom an rlca
non-conc: UCtANprBEEGBI&brséth&&oﬁhbd&damlysBteipﬁtnblanOEBEhg themf axt ure
includes a rod fornmed froman el ectricall conductive material which sits

in a gr8evéoin tHed8sEpIPRdarM ¥nd -WRPERNEONPacPs 145y 8Rer EQuTpHEECHEXE he
ai 1ol | geOpher dgkahl 350hekls\t 0LLAGALLXLUI 6,0LEhEeREESRBL i hNVER, i On, as

wel | as other objects and advantages attandant thereto, are set forth in
t he foItbmﬁngrdeeasbedndescibpﬂl@n andSthepaedompamymngsddamnngs wher ei n

li ke ref d | | EF_DESCRI PT _THE
DRAVY NC8 TPEB OE RS R h o PR EPE. B of T TEGAP NP SEEBRACE WAL PO he

present refvest e, cbe@ing ifTon térd alirewiof whiidet @Rk afirEbGL in Ehéi 3is a
front view of a_part hol der used i,n the; tool of the pr esent |nvent|on
FIG 4 Pée§t§P&BeW€\ﬁ/ of-CtRe P& lﬁoF‘&éPtéﬂnFFlG*’l§ Bl e°n5TPéledr ear view

of the QB%ElGQEd%&e%ErEEQE %ot%h@ia@ h&tﬁ“?%gﬁécé'ﬂé ¥i ewratchRe part

hol der of FIG is atop viewof the part holder of FIG 3; 3

Ol- 468 electrode Prlor to being immersed in the bath, the airfoil is
masked to cover any acld sensitive, surfaces. The airfoil parts
are affixed to an insulating fixture at the root section of the
airfoil. The insulating fixture is made of titanium or another
noble metal material.

Despite the advancements in electrochemical stripping of

airfoils, there remains a need for tooling fixtures which
protect the root section and adjacent serrations of an airfoil

from etching damage.

SUMMARY OF THE INVENTION

Accordingly, it is an object of the present invention to
provide a tooling fixture which protects the root section and
adjacent serrations during an electrochemical stripping
operation.

It is a further object of the present invention to provide
a tooling fixture as above which is easily installed and which
achieves better stripping results.

The foregoing objects are attained by the tooling fixtuFe

of the present inventiocn.



FIG~e'is a top view of a support armused in the tol of the present
invention; FIG 9 is a side view of the support armof FTG 8; FIG 10
illustrates a support for the tool of the present invention; FIG 11
illustrates a tool in accordance with the present. invention imersed in a
stripping bath; and FIG 12 is a partial sectional view of the strippin~~
tank of fl(Gggll. DETAI LED DESCRI PTI ON OF THE PREFERRED EMBODI MENT(, 3)
Referring now to the drawings, FIGS. 1 and 2 illustrate a tooling fixture
IO in accord ' 4 ' [, an.; ; [ jLure ds es a
support arm i%ggan#%%%ﬁr}% ﬁ%’l e?} rﬁ%%spiétr&;nl@ykg# l%?llé %;)%cﬁittﬁgr rﬁl%g&fgha
hol der 1fbsupippotisimg par taistfidi lJasdwarnirgg rdroidl el darherdesIr et rigpiibnigon. As

ca;n be seen frqm FI 1, the airfoil 16 h a platfarm az~d a root
ot {1 on 5365 G 1t BR GRS BISHUP S Kb r IGTHRE 299 i SEreT BRIE RS S St
porti on A0 ciTheo Rt iod dersildsd s mad iR ah RIGiddCddtion of the
n~~nconductive material such as nolded plastic. The part hol der 14 as can

be seen F¥ofa ¥l G BmsigcionrA7 Hae hdlden i doraedyhine® &/ ends al ong an
axis 26._4L 1‘“5’1?— o 8 .a 0. f lls 28 and
30 has venleé%éirr%rleﬁger ratéag%sé%%%%%%%g%lpe%%vés?%%hd Hai% cs\rlé‘qacrid mat e
with thelserfatstonsl&? has tdie resdt pond iser2(of stinfagmier WwhiillchlGatBye use of

the slot serrations 32 and 34 hel ps support the airfqjl oth i

ext ends LB 1SATY B RERFTAG FF O (i Shfince B GH-R SpobiE ST der
14. The padiuded dersikboPs L8N e Wiedh ithdiEiqaet and sﬁlfpofiet&eaq segend sl ot
38 which extends along an-axis 40. The axis 40 is 4 01-468 at an angle a
with resp@mrorto e bkixl9e. fomednian 20 e lngiriasdil # fergiqonsiuctise s
oriente i r A Ieaég;gj edga g | traili edge is
substang?a ?%/i%ier%%énﬂél?%uﬁgc?lﬁboé t@(rag%)%lts?'om 1 glof a s%lte%’pg"lilr?g @gh 00 and
its | onginatided axied efdomet nfrdm om tdle qtonitcsldgt icomdEttioe e deimadf t he
airfoil is. substantjally parallel to the bottom 103 oﬁf t.k}i% stritppitng t ank
100. Th&"BETOni 57 ot B T Trersi THe TP T W R h s FARESECEi ve

t he supppsvedrmdPaandbsitite stddive thereto to a desired | ocation
adj acent one of the abutnents 42 on the support arm 12. To secure the part

hol der 14 in @tlesideerbbsitf die dteriing ot s s ffpdite 85RSERE a | ocki ng

mechani sy &dn ¢ Sof 04 degh ) The diaedd N, T@ehaniin Ay dritel gele itk driiand sl ot 46
whi ch extends fromone side 48 of the part holder 14 to an opposite side 50

of the prersiodderrdsseThEctth rih sthe oo sisfiaddghifiendsirsdonhiasl i s
t .y 1k i i f.urt h
"o udeo it S EREnPlnd N AR g SRe S 1S S ARG IRAIAE AR Hepth! N

formed flbke amlehentsi cally nonconductive material such as nol ded pl astic.

The wedge 54 abuts against a | ower surface 56 of the support arm 12 and
causes a contact rod 80 housed in the support arm12 to cone inte contact

with a lower surface 86 pargRepEsciortrd®. o hEvh GRMg3y f ace 62 of the
wedge 54 contacts a | ower surface 64 of the second slot 38. The wedge 54

may be renovedIfr ol iHea PRFSEE BV TiehP R P le6i M adr Fdanfife Widh ot her
t ool angtc}gl%sﬂjggggl@g Ihe.yepge. 54 fromits |ocked position. Wile it is

preferr o usé a wedge type | ocking mechani sm 44, other clanping and
| ocki ng nechaFigns2nhy dr esédviewposithentdede @phrEIGollder 14 on the

G b6ve 68 whi ERCox? hisn aTETEE (VAT o § U T M PR Tharts Fool'S
the present invention;
FIG. 4 is a side view of the part holder of FIG. 3:
FIG. 5 is a rear view of the part holder of FIG. 3;
FIG. 6 is another side view of the part holder of FIG. 3;
7

FIG. is a top view of the part holder of FIG. 3;



Ol- 468 arm 12. When the tooling fixture 10 is assenbl ed, the |ongitud~. nal
‘axis 70 is parallel to the second slot axis 40. The support arm 12 further
has a plurality of integrally forned sem -cylindrical abutnments 42 and two
raised end walls 74 and 76. Each of the abutnents 42 and the end walls 74
and 76 has an aperture 78 formed therein. As previously nentioned, the
support sarmegk?2 further includes an electrical contact rod e0 with a
U-shape(? bracket 82 at one end. The U shaped bracket 82 nay be integrally
formed with t r .80 _or, : e retaq.. f r0d.9 n e kracket
82 axe for rre&li?r‘o%da%ns &l étcog%(’cl%% \ﬁc%n%& :Bvrg: (r%artmeﬁh%gld g&c%,h%sng e?r@ous
all oy orha peseaitt qusreridimn; The rod 80 passes through the apertures 78 in
the end walls 74 and 76 and. t he abutnents 42 and rests vm'gtlgi;n t he groove

I

68. the rod &%y’ pe Secth¥d ThPhIdc &% iSEPRT S0t 861 ETffeallé known in
the art. For @Al NGRS Shawpdian R dhid tedli brt hacabyberats 42
and the end walls 74 and 76 and screws (not shown) can be inserted into the
hol es t dromttdcin/and secure the rod BO in place. Wen the part holder 14 is
positioned o e .SUppor. l.ocked lace.: «.a revi y
ment i oned, anft'% J slalr flgge&sgéc?fe]%haggc?&, %%%&&%ga%rc%f S’rlg' I ;?'h% ? ?ég? ggﬁ'tllj'rface,
cont act § ravdrieyn SinrerrseBa rofa tdteriprrifry lbath; lamda preferred enbodi nent of
the tooling fixture 10 of the present .inventi.on, three part. _holders 14 are
posi ti oned orf ¥4re Kippord BaThist sﬁ/ﬁ}:ld’fnateihé’lﬁé’r Pﬂ&?‘&ef?rifpﬁﬁl\'?etan ear
wal | 88 whigehs cont acts one of the abutnment nenbers 72. The third part

hol der 14 has a rear wall 88 which contacts the end wall 76. In order to

el ectrolytically strip the coating fromthe airfoil 16, each tooling

fixture 10 is i I Eﬂf@gpﬂﬁdﬁ& N&Q.5yThe grid
assenbl y i ncl udes af%baé ?JEZ%&E% eﬁg\gﬁsﬁ)g‘xé%ﬁ& an centraﬁEsafgﬁc))rt menber s
95. 6 Ol - 468= feachi re tioval t s upordrawinysy, FEdfas larmcuwdddingtrate a
extendin~~.pin 93 to allow the grid. assenhl to be supported.by v-shaped
suppor t AR B S S ARG BICh s RSSHE LAv it 120, The
grid assemlye 0@ sei g s uppanhiddars Abpdtendiong 2oeinseen palte sioddekar s
92 and 94 and joined to one of the side bars 92 and 94 at each respective

end. The SiRRSHarned Ahd-iR WRPITHe Uppcrt UASPUEH &% SPREATSof an

el ectrically conductive Matesinlic Adandias aesemdit98.s aannact ed to the
side bars 92 and 94 to allow the grid assenbly 90 to be lifted out of and
dr opped serm Tren rFhpi ny tk FDOfoEadke thas ign @ Yab&arme 180 apd Bodecdd to a
respective su 96 s dEshap . ffixed t.o._a of
the rod %?élé;lgﬁi{%"g%%e% r%%{hg%é%g%asﬁg%%?%ﬁﬁsteﬁﬁa érgé&?pest&%‘vgfgt%g‘gort
bar 96 usidig ot Son t2dbl e means known in the art. For exanpl a each leg 102

and 104 of the U shaped ac 82 , . have a threaded aperture 106
t hr ough whi ch Iéet?ﬁlé’gg%‘?jﬂi?ﬁ 4n3gsb)g°?%“ec%nta"fﬂ“iarﬁeﬁlt rdw?&ﬂ'géfcﬁﬁ’éﬁ in place
by a nuteeReiEf {¥Omaodwif Fiteh 1ds héRd&d g RRNIG: | arthel A dascadalrunal ity
of graphite plates 108 extending fromone side 110 of the tank to an

opposi t 2% eRD 119, sqRe HFABNTEIES pl 3t b 13 dlirhay & He ST iS99I prddeds are
el ectric n d.to,a; negati v 1 : 4 S
R R e N e I e i T e e G R T
rect angud@r | yEach Us § halpe dwahbpel® nemde3 0 1Hals fareverk foagm aertaddonscdd y

ducti ial’ i t.h tri i ti t b 114 i
clectri ity hcrndreett el Eel i beh PR oty o PR o,
'to StrigRi fige £HELOpbEHrBS8EPD] ¥f Ihé SaphesED 6. t ophdfudde freieers1bid so

that the side bars 92 and 94 are ir.. contact therewith. The grid assenbly
is ori enseBrablenat 3daehdadt beiPhaguBpCEki Sha AL FiY: i1%,59 ddathdittion to
its tip LQL . shL 121 P 405 6x4 £068, PaF Al ednd Gilhe: & Ae% 0§ and
par al | elgzlg%&tlﬁ% ts%lts?%rrﬂzﬁ%}?}léBP%g tﬁe t%nk 100. It has been found that
this oripattthohders héghly desirable fromthe standpoint of obtaining the

nost conpl et e,y enpva f.the ating i i p ri st.rippi ng
process, eachTéf“‘rngl: %%l%%fsfg‘s ?’51% %%%d%gv%l&f h:gr?e Ie%‘riég%ﬁ%(;%ﬂnehcaﬁo%n

bet ween t8eonBNbEEt134, whhehsedeenais saf@ngnan 94ixi § heo supfos tashiay sP0 %6y

t he~U-shaped bracket B2, and the rod 90 in contact with the | ower airfoi
surface 86. The tooling fixture 10 of the present invention ha: a nunber of
advant ages. First, since the part holder 14 i,s preferably forned from

nol ded plastic, the part holder 14 is rejatively inexpensive to manufacture
and reusabl e. Second, since the part holder 14 has a slot 24 with serrated
sicle walls 2B and 30 which match the serrations 22 on the airfoil root
portion 20, the |ikelihood of causing danage to the root portion 20 and the
serrations 22 during the stripping.operation, such as etching and t ool

mar ks, is substantially avoided. Third, the part holder 14 provides a

. o - S oy o o - ~ N



.8 01-468 variations as fall within the broad scope of the appended
clairns~. Ol-468 WHAT IS CLAIMED IS: 1. Atooling fixture for supporting
an airfoil during an el ectrochem cal stripping process conprising: ' a

hol der for receiving said airfoil; said holder being fornmed from an

el ectrically nonconductive material and having a first slot in which a
serratehypordgga on of said airfoil. is positiozled; and said first slot
having at | east one serrated surface which mates with at | east one

Furt her Tobh Qi & UEborsSEIEE e Nt (b el a1y, o T sben

non- conciydt endred BF i 1 B T hot rieit dRVd o1 15 &L AlicheS | dawrP I£ rdld QWisng sai d

hol der to be positioned on said support arm and
leading edge to its trailing edge is substantially perpendicular
to the bottom 103 ¢f a stripping tank 100 and its longitudinal
axis extending from the root section 20 to the tip of the
airfoil is substantially parallel to the bottom 103 of the
stripping tank 100. The second slot 38 is dimensioned to allow
the holder 14 to receive the support arm 12 and slide relative
thereto to a desired locatlon adjacent one of the abutments 42
on the support arm 12.

To secure the part holder 14 in a desired position relative
to the support arm 12, a locking mechanism 44 is provided. The
locking mechanism 44 includes a third slot 46 which extends from
one side 48 of the part holder 14 to an opposite side 50 of the
part holder 14. The third slot 46 extends along an axis 52
which is at an angle to each of the axes 26 and 40. The locking
mechanism 44 further includes a wedge 54 which extends through
the slot 46 and which is also formed from an electrically non-
conductive material such as molded plastic. The wedge 54 abuts
against a lower surface 56 of the support arm 12 and causes a
contact rod 80 housed in the support arm 12 to come intec contact
with a lower surface 86 of the airfoil 16. The bottom surface
62 of the wedge 54 contacts a lower surface 64 of the second
slet 38. The wedge 54 may be removed from the slot 46 ky
hitting an end 66 with a hammer or other tool and dislodging the
wedge 54 from its locked position.

While it is preferred to use a wedge type locking mechanism
44, other clamping and locking mechanisms may be used tc
position the part holder 14 on the support arm 12.

Referring now to FIGS. 8 and 9, the support arm 12 has a

groove 68 which extends along the longitudinal axis 70 ¢f the



~Wwherein said first slot being angled relative to said second slot. 3. A
‘tooling fixture according to claim?2, further conprising a third slot in
sai d hol der and a | ocki ng rnec, hani sm passi ng through said third slot for

| ocking said holder in a fixed position relative to said support arm 4. A
tooling fixture according to claim?2, wherein said support arm and said
hol der arie-4&8 nmed froma nolded pl~~stic material. S. Atooling fixture
according to claim?2, furth, ez~ conprising said support arm having a

lor _gituygdimald y extds Neh&otddl ind 1 AGR: A aqy & sAangh sentIddCtteod formed from
an material positiaoned within said groove, in contact with a | ower surface

of sai d liongidgsidimmer®rs sH it S RRAFFLL &l hcaridies . sestandhiskat éxisbdOrent s and
said co ct e re | agp ' 1S Bl ECtr ] ive
said con h}cts‘?pggd‘g%ei%gﬁg%?f ol gﬁ%%{%aiaagﬁlol gelflt%?cfeg;ulﬁiﬁ#%irlﬁﬁoﬁg\%&tﬁg a
rod passasni-ewlighdsicdl @ottondnty 43 xnd e:wac aoridiad) drod wladilm 5,4 famedt her
conprising a U shaped bracket attached t ne end of. said confact . .rod for
mount i ng %aij CF?‘?l}t‘Bfetl?% %’m%ﬂt%u cﬁqé)tﬂ%fe. eﬂéjk'atlo-ltﬁ f’ﬂag aﬂ‘i?ﬁ# das an
accor di nghdonekdi T8 Lo Mhed eiie s airzoil has a plurality of serrations on
two surfaces an<;i said first slot has a plurality of serrated surfaces

whi ch ma~~ch hEPRTEOw 11 %@P@-%‘@fﬁatﬁl‘éﬂ]sﬂﬂp% PE rfoi furileaces. 8. A
system f'q{cﬁc{éQpéﬂ'gefé?I cﬂt}g"f‘sjhféo Pl iyald T»}fﬁl{)fa I ﬁ?}iog:(}g@]éest' 9. a

tank containing an acl ution; a plurality of ¢C I'C nenbers
posi ti oned oné himd sai Thé ditkshaped | mcdckanl 4% monde tinteegrilier folraeed on a

top surfacs of SAL:t8PKr may be welded thereto. The rod 80 and the
bracket 82 are formed from an electrically conductive material
such.as a ferrous alloy or a non-ferrous alley. The rod 80
passas through the apertures 78 in the end walls 74 and 76 and
the abutments 42 and rests within the groove 68. The rod 80 may
be secured in place using any suitable means known in the art.
For example, holes (not shown) can be drilled in the abutments
42 and the end walls 74 and 76 and screws (not shown) can be
inserted into the holes to contact and secure the rod 80 in
place. When the part holder 14 is positioned on the support arm
12 and locked into place, as previously mentioned, a top surface
84 of the rod, which is preferably a flat surface, contacts a
lower surface 86 of the airfoil 16.

In a preferred embodiment of the tooling fixture 10 of the
present invention, three part holders 14 are positioned on the
support arm 12. Two of the part holders 14 have a rear wall 88
which contacts ocne of the abutment members 72. The third part
holder 14 has a rear wall 88 which contacts the end wall 76.

In order to electrolytically strip the coating from the
alrfoil 16, each tooling fixture 10 is mounted to a grid
assembly 90 as shown in FIG. 10. The grid assembly includes a

pair of side bars 92 and 94 and central support members B85.



.an electrically conductive grid assenbly placed in contact with said
electrically conductive nenber; ' said grid assenbly having a plurality of
support bars; a plurality of tooling fixtures attached to said support
bars; and each tooling fixture holding at |east one airfoil nenber in said
tank so that each said airfoil nenber has a |ongitudinal axis substantially
paral | eh1L@gsd bottomwal | of said tank. 11 ol-4sa 9. A system according
to claim8, wherein each said tooling fixture conprises: a support arm at

| cast 0BG Al Ll H0LAghdBeS hAed 3N Sl dnSUARRLEAAYTLxRBAARAGN 24! 3
airfoi'l "ho7. der Dbeing rmed froman electrically non-conductiv terial
and havitpg ad. lbiwr sheslgatid @ swiemd va e rticabed sppppirtrdobysdi-dhabefloi | is

positioned. 10. A system according to . claim9, wherein-'said first_slot has
a pair SFPEPEE ﬁéﬂ“ﬁu&&éh%gf moyRTed 68 e §°ﬁa8%a%£'s18r BEFLEPEDFT 52R%vhi oh
mat ches 19@r.r alth@ngrad asisefblgorsto @l sof haai guppblei barsabd gutdadany has at
| east one abutnent, and said at | east one airfoil holder has a rear wall

whi ch abeftyesai Fhat sicgsbagfe “2b@nted and IR1inpe: Em aREoPd RBot 81€Rai m 9,
(0TSO 391k ol ohldecpapast sied 7,
contactamddt@xiéw@@mgtthmadgh §£(ﬁnnuﬂmnmﬁdaﬁwbmndnh&&EngréCeéhVact surface
whi ch C%rc])tn %tc i‘%‘eI ?na rersllérlf.ac?& ?Ian%ﬁceh assasie(xjnbly 98 is connected to the
side bars 92 and 94 to allow the griﬁ assembly 90 to be lifted
out of and dropped into a stripping tank 100.
Each tooling fixture 10 is mounted to a respective support
bar 96 by the U-shaped bracket 82 affixed toc an end of the rod
80. Each U-shaped bracket 82 can be joined to a respective
support bar 96 using any suitable means known in the art. For
example, each leg 102 and 104 of the U-shaped bracket 82 may |
have a threaded aperture 106 through which é threaded clamping
bolt can be inserted and secured in place by a nut.
Referring now to FIG. 11, the stripping tank 100 has a
plurality of graphite plates 108 extending from one side 110 of
the tank to an opposite side 112. The graphite plates 108
during the stripping process are electrically connected to a
negative terminal of a power source to act as cathodic elements.
Surrounding the upper periphery of the tank 100 is a
rectangularly or U-shaped shaped member 114 formed from an
electrically conductive material. During the stripping
operation, the member 114 is electrically connected to the
positive terminal of a power source.
Prior to stripping, the grid assembly 90 i1s placed on top
of the member 114 so that the side bars 92 and 94 are in contact
therewith. The grid assembly is oriented so that each airfoil

has an axis 101 from its root portion to its tip portion which



cairfoil supported by each said airfoil holder. 13. A Systemaccording to
claim12, wherein said Contact surface is flat and wherein each said
tooling fixture is attached to a respective one of said support bars by a
U-shaped bracket attached to an end of the contact rod. 14. A-system
according to laim38, wherein: 12 01- 468 each said cathode conprises a
graphiteptsede extending fromone side wall. of said tank to an opposite
side wall of said tank; and said |ongitudinal axis of each said airfoi
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to claim8, wherein each sa:.d airfoil menber is supported by a respective
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electrical connection between the member 114, the side hars 92
and 94, the support bar(s) 926, the U-shaped bracket 82, and the
rod 90 in contact with the lower airfeil surface 86.

The tooling fixture 10 of the present invention has a
number of advantages. First, since the part holder 14 is
preferably formed from molded plastic, the part holder 14 is
relatively inexpensive to manufacture and reusable. Second,
since the part holder 14 has a slot 24 with serrated sice walls
28 and 30 which match the serrations 22 on the airfoil root
portion 20, the likelihood of causing damage to the root portion
20 and the serrations 22 during the stripping operation, such as
etching and tool marks, is substantially avoided. Third, the
part holder 14 provides a protective mask which prevents
unnecessary exposure of the root portion 20 to the acid bath
solution in which the stripping occurs. Fourth, the use of the
part holder 14 is less labor intensive than former masking
procedures. Fifth, the part holder 14 supports the airfoil 16
at the best possible angle for the stripping operation.

It is apparent that there has been provided in accordance
with the present invention molded tooling for use in airfoil
stripping processes which fully satisfies the objects, means and
advantages set forth hereinbefore. While the present invention
has been described in the context of specific embodiments
thereof, other alternatives, modifications, and variations will
become apparent to those skilled in the art. Accordingly, it is

intended to embrace those alternatives, modifications, and
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1. A teoling fixture for supporting an airfoil during an
electrochemical stripping process comprising:
a2 holder for receiving said airfoil;
said holder being formed from an electrically non-
conductive material and having a first slot in which a serrated
portion of said airfoil is positioned; and
said first slot having at least one serrated surface which

mates with at least one serration on said airfoil.

2. A tooling fixture according to c¢laim 1, further
comprising:

a support arm formed from an electrically non-conductive
material;

said holder having a second slot for allowing said holder
to be positioned on said support arm; and

wherein said first slot being angled relative to said

second slot.

3. A tooling fixture accerding to claim 2, further
comprising a third slot in said holder and a locking mechanism
passing through said third slot for locking said holder in a

fixed position relative t¢ said support arm.
4. A tooling fixture according to claim 2, wherein said
support arm and said holder are formed from a molded plastic

material.

S. A tooling fixture according to claim 2, further

comprising said support arm having a longitudinally extending

10
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naterial positioned within said groove, said contact rod being
in contact with a lower surface of said airfoll when saic holder
is positioned on said support arm and said support arm having a
plurality of abutments and said contact rod passes through an

aperture in each of said abutments.

6. A tooling fixture according to claim 5, further
comprising a U-shaped bracket attached to one end of said

contact rod for mounting said fixture to a metal support bar.

7. A tooling fixture according to claim 1, wherein said
airfoil has a plurality of serrations on two surfaces and said
first slot has a plurality of serrated surfaces which mazch and

mate with said serrations on said alrfoil surfaces.

8. A system for stripping coatings from a plurality of
alrfoils comprising:

a tank containing an acidic bath solution;

a plurality of cathodic members positioned within said
tank;

an electrically conductive member placed on a top surface
of said tank;

an electrically conductive grid assembly placed in contact
with said electrically conductive member;

said grid assembly having a plurality of support bars:

a plurality of tooling fixtures attached to said support
bars; and

each tooling fixture holding at least one airfoil member in
said tank so that each said airfoil member has a longitudinal

axis substantially parallel to a bottom wall of said tank.

11
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9. A system according to claim 8, wherein each said
tooling fixture comprises:
a support arm;
at least one airfoil holder positioned on said support arm;
and
each said airfoil holder being formed from an electrically
non-conductive material and having a first slot in which a

serrated portion of said airfoil is positioned.

10. A system according to claim 9, wherein said first slot
has a pair of side walls, each of said side walls has a serrated
surface which matches serrations on a root portion of said
airfoil, said guide arm has at least one abutment, and said at
least one airfoil holder has a rear wall which abuts said at

least one abutment.

11. A system according to claim 9, further comprising a

plurality of airfoil holders positioned on said support arm.

12. A system according to claim 9, further comprising a
contact rod extending through said support arm and having a
contact surface which contacts a lower surface of each said

airfoll supported by each said airfoil holder.

13. A system according to claim 12, wherein said contact
surface is flat and wherein each said tooling fixture is
attached to a respective one of said support bars by a U-shaped

bracket attached to an end of the contact rod.

14. A system according to glaim 8, wherein:

12
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one side wall of said tank to an opposite side wall of said
tank; and

said longitudinal axis of each said airfoil extending

parallel to each said graphite plate.

15. A system according to claim 8, wherein each sa.d
airfoil member is supported by a respective tooling fixture so
as to be oriented in said tank so that a line extending :“rom a
leading edge of the airfoil member to a trailing edge of the

airfoil member is substantially perpendicular to the bot:-om wall
of the tank.
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