, 56e3edi 1f f gt hh"zh6hTi"$  TI TLE OF | NVENTI ON ANTI - CORROSI ON WASHER FOR
BELLY FAI RING FANGE OF Al RCRAFT BACKGROUND OF THE I NVENTION (1)Field of the
I nvention The present invention relates to a washer structlir ent
corrosion, and nore particularly, to an anticorrosion msmﬂlﬂmmmmm&mﬂk
fairing flange of an aircraft. (2)Backdround of the Inven e
many connections involving two flanged conponents bei ng fast eR®&#°t oget her.
Very often, corrosion occurs a n ions. An exanpl e of such
occurrence is found on the bel ﬁ}*ﬁﬁ‘ﬁ.'w{&?@@ of an aircraft, in
particul ar, R@*rl-&dﬂichI@\lfWﬁggﬁRqﬂ’oé\'B@ﬂfFA%@{@??KN@E‘@)F%W#T t he
corrosion problemis due to the contact of dissimlar netals 1n the
presence of noisture and other corrosive solvents, such External condition
| i ke Airport Near Sea Coast, Misture from Cargo_Bay, condensation of

ai r-condi tioning system BSEKGRQUND QFdTHEU?th?H@ﬁJI ic systems etc.
Regardl ess of the type of parts involved or the operating environnent
concerned, the corrosion at the belly fairing flange is highly undesirable
and the daFpge of thd heehlignge has to be solved or prevented. It is

i nperatively that sone sort of solution to the corrosion at the flange
coul d be devi sk prEsenhinyentiginengiatento afvasher diluctrafte prevant gotrasiensad t he

airlines conpani.e@, Iit woul d. be even m%re dﬁ%i“r?bl.e tﬂo havF a_solytion to
per manentTYreRAHEWRrY.HE OANISOGRopMNER{AL hE! ¥ aifing flange of pMaTCRE: by ovi de
a sol uti QQ)Btan%?oﬂhmo??né’ﬁ{vEHﬁ'ﬁ repl acenent of related corroded parts in
t he mai ntenancé program The belly fairing of an aircraft consists of a

seri es of al urihewen &kl manky| aogesctiohs cimvelyipprtive dlapged atorhpordnte dtedngal

belly fairing access panels. These flanges are in the formof T-shaped
profile, fopRasl tBether AR @TER, SORRTIPRICEHTS A |tn¢ﬁerﬁﬂﬂn§ﬂ'%@ﬁ-méasex@mprfe

struct ur gl SEER%&éhﬁeﬂ_@r@e@fub?lr}gﬁ&\snﬁglvﬁagrlirgg PhHééabt b¥ a?lfcrzgféﬂ\ waflgfﬁlr@%gel

2 receptacles, shers an e ext ernal

access pddlysfairmgoflange bOARBES IABIEBOE! dhe gard dlahe dynasionsp@blamtisir e.
The corrosions were found due to the different netallic material, i.e., at
the cont alite & thecostast ofedissimibel matéhdd thedresrncexekbmeiptusiangcether t he
aluminum alloy profile, and-the stainl.ess.styds in thechol of, 1.

T shapeq Grispiecialyith s fRrNahal RTINS APolt ba 88 B M iR en « ne
T- shaped fRyiRf ChigoaBdy,! BBndérshbh Séff hmceﬁambﬂﬁfgb%&@n; hededdifcerant femmt act

of the two materials, corrosion as nenti oned above w ||l occur. Accordingly,
t hi s cal Ihydraulicasystemsi etcor r osi on washer, which isolates the contact of the

two different tallic erials.,.On norna Xi st ng nai ptenance practice,
aircraft nai nt'g‘fﬂ_éwssst é’gﬁhPcFYQﬁs"E@é‘“@t 'é‘HBLYrea ar rtb?g‘f"?erﬁfé?%teéwgﬁé‘ et
Procedur 6g,2Hidl $k Qﬁrrbfi_?_ﬂgét[)tgléf’@élIfynﬁﬂiﬁgaﬂér;\’é@hshigﬂw DRBESG b dndBhet ai n

the aircraft structures. airing flanges "ar'e 1 nspected during
every C CGleadge(tdithé iflarge hadiorhesuvetkoPpeyentede laistimpeetiveht thansomerbert of

flight hours at which the aircraft, is ope 0.,a,certain level for
ext ensi vePcRbi ton er@rms&{hﬁtc@wﬂqﬁsemqu b J%éeﬁoaﬁm@nth&i Yigyapintjof

dervi co NEPvaraoBnLBRRRES, OF AECAIMHS' EERDe ol 1 RMEU] e e

Service -energl ze r‘aul i cs system
depr essurdesfableab hagé ‘étsbldtﬁﬁtﬁt@rrferﬁliahém% threecCtiidhestkodibn pisisiamcand Mithe t he
e

belly fairing access panels are renoved, exposing the internal
same time, to provide a solution to minimize periodic replacement of related
corroded parts in the maintenance program.
The belly fairing of an aircraft consists of a series of aluminum alloy flanges
which supports a plurality of external belly fairing access panels. These flanges are
in the form of T-shaped profile, which are attached to a series of alluminum alloy

webs for structural support. These flanges include a plurality of stainless steel
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structure, hydraulic systens and air-conditioning units of the aircraft.
The belly fairing flanges are then undergone a structural inspection.
During the inspection, the maintenance engi neers | ook out for signs of
corrosion and structural damage. When corrosion is detected, standard
mai nt enance procedure will be conducted. Once the flanges have been
rewor ked or replaced, the external surface of the flange is then covered

with TEFLON tape with corrpsion inhibitor to prqtect .i.t., from noi sture and
corrosi veeReRIALIEY VaspRE Nt trhsw chcaplgithe ﬁétegr@?h?ﬁvéwmﬁ@cgw@epelééni S

covered w . -t ucture form noi sture
exposure\.,}glgi'éc}tJ %%8%(taﬁegagépr!éf?%lb?\ét%gﬁagb?@#so%fﬁgé'access panel s, the torque of
the screws nusthedeoredsichedemnfbupdnduetd g diffeiand rétaliial adetial).i.eThe ther que
of the screws nust be nmintained between 0.35 to 0.45mdaN. I n case new

addi t i onatontags whthexstatvess steel vashereand the exedat seifacehel theradywinum allpe

rechecked t o, ensyre proper structural /installation. , Despite thg maintenance
and pr evanfisn snditfis gl s 0 tergles B BeTsbePed aiartie phectante: oltcur s
around t haoRAlr@rlvateh®s Trapp&d beByvdd the Tahhpad phbMBARR thETPERQIKOHHON |
reoccurrence are due to the fact that (1) installation of TEFLON tape with
cor r osi orcanmibinkd tvoith dloe dliffesentbcardictt dfethel taet materials aroreosionoés temtioned nl ess
st eel washer ang stud fromthe alum. numalloy T-profile flange, &:{i.) due to
ough hartHOVRgWa! qor-exPEeTANEDANEIS calfa fohenTaBiGPITPEoR SASE ARy
Mai Nt enanc@atds e Pér%&%f'éb(&t&B%l"iffé?BntIr‘HEta‘;q'i@Hﬂf‘eﬁfaﬂ. often scratched, exposing
the nmetal to noisture and contact wth the washer and stud, and (iii)
during the fliQhtnarpel axistng mbiateriance gfractived airgrais mairitegdndeeteehniefans
vibration. This vibration will cause the access pane| s to rub agai ns‘; t he
TEFLON t dife offandsdT-prremftl eMpinderpnces cRracedireg suap!iethe byr othect aiv@altayer |
agai n expQqsi t | um clLri cal ct -y t . i nl ess
stecl conanareadon BB aCinth the Alstd subRitas, s’ BebiTaibEnnry

OF THE | NVARYES 6P spadted ﬂlghhﬁ even € GHeRD(Aelinedf MdigteRaREEPlockalRNdftedn t O
provi de an anticorrosion washer for belly fairing flange including a series

of al uni rugertdin oynfies of8ighahaurs asiwhiah ithe ais¢rabiss eperaupielal erfain lavalfaiccess
panel s, the inprovement .conprisin antj,-corr.osi on_hat -.shape sher

osi 1 oneH B AN B PPN B GBS S eF P el o R YEBELD" panel
by means afriods ShipfbctisRidhdYRaTHeEnan@E TetheOhir@aftisTGHIURD SHrPiee NAMIWRIIK angRNtre
hol e and a hollow cylindrical tube, the disc and the tube bei ng bonded

i nt egr al |ye de-eaergiidd amhthd hedsulics passedlephessunied for satety censosnduengf t he
washer ang rméﬁt the external belly fairing access panels to the all oy
flanges. &L GRBEHMAINIBNANGE: of the present invention is to provide an

anti - corrosi onapash : Lol LG h .l : he
steel washer and @t% g%%/%bb%]%%ggsf Pgrr\]éd%?a?&’erﬁm%@%ﬁ,r Fhé(%]'o ﬁ@%?ﬁ% atlhe
present isinenirephydgutio systerisdendhniraaindittaringinit ofaihieedirdrait. bEhe betlqi ri ng
fl ange, which breaks the electrical contact between the two different

netal s. Yetring Hangenare dhgreandeonpna prutuid inspesten.oPyring hepinspeeionn

ant |- cor gl AR YERNEL AR ol Bl g0 L nASP Bl bl e

stud (On owar ds Centre axis o he centre hol e and

t he recepivieheopfosionss bletdctdthistanbhNagintédict procdjuee Wik betddpdpetegent
invention is to provide an anti-corrosion washer for belly fairing flange,

whi ch is nade ©neerthsoflanges have beeweawgtked@r replaced, the external surface of the

flange is then covered with TEFLON tape with corrosion inhibitor to protect it from
moisture and corrosive products. The internal face of the belly fairing structure is
covered with water repellant to protect the structure form moisture exposure.

To ensure proper installation of the access panels, the torque of the screws
must be checked and controlled during installation. The torque of the screws must

be maintained between 0.35 to 0.45m.daN. In case new additional installation is



pol yester, or neoprene material. A further object of the present invention
Is to provide an anti-corrosion washer for belly fairing flange, which is
able to withstand a | arge anobunt of stress and vibration and the rough
handl i ng and nai nt enance of the aircraft. Another object of the present

I nvention is to provide an antl-corrosﬁon washer for belly fairing flange,
wherein the masher can isolate the electric potential difference betmeen
two netals. Hﬁgnother % ject of the present |nvent|on is to provid

ant i - cor MBAIBRNRALIENE 0 NBCIrgWE APHTLGE RchRsked iRePRIHe tEPSiSHUFURlst not
chemi cal Iy g§¢§n t he nei ghboring netals in anymay, whi ch pronote
corr05|ons " obj ects and advantages will becone apparent fromthe

fol | ow ng specméspcmatthemnatuaieaand:ma@d)pmhhon iéthbdd beedalog airpaftydprgatdrsawi ngs.
BRI EF DESCRI PTI ON. OF THE DRAWNGS FIG 1 shows a perspective of the washer
i n accor d@m@sion st! veeusraeend thenheigs @fntheFT@roleesbﬁilMsfaarlmsnﬂavgeéw aihet he

sect onal ISR SRONE WAL b 851 B e AL A PPl rich of TERLONBRR T € o
al T af  cAet FRIAERARLE ook e e AP ANETbeciDhag RR!

i nvention discloses a hat-shaped washer for belly fairing flange of an
aircraft atriqla@ttuqbrf@meme a‘JUI'TTIOSIIT\CﬁﬂOYI T-patfdefldngs (Wodeelita hatghvanddinghed the

fol | owi ng ‘descrl (w @]e vention is . in the context of washer used
in belly ET"é‘i”P?‘nB”fﬂ'% b S rpiE lanes Ut”é‘gtrﬁé't"t%'b"é‘E?fr‘i RISkCfive cRekAded

t f f t
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washer and stud, and (iii) during the flight operation, the aircraft undergoes a high
level of vibration. This vibration will cause the access panels to rub against the
TEFLON tape on the T-profile flange, scratching away the protective layer, again
exposing the aluminum flange to electrical contact with the stainless steel

components and moisture which will cause corrosion to occur.

SUMMARY OF THE INVENTION

Accordingly, it is an object of the present invention to provide an anti-
corrosion washer for belly fairing flange including a series of aluminum alloy
flanges and a plurality of external belly fairing access panels, the improvement
comprising an anti-corrosion hat-shape washer positioned between each of the
aluminum alloy flanges and the access panel by means of a stud, said washer
formed of a circular disc having a centre hole and a hollow cylindrical tube, the disc
and the tube being bonded integrally as a unit, and the stud passed through the
hollow centre of the washer and mount the external belly fairing access panels to
the alloy flanges.

Yet another object of the present invention is to provide an anti-corrosion
washer for belly fairing flange, which isolates both the steel washer and stud away

from the flange.



the present invention. In accordance with the present invention, the washer
100 conprises a circular disc 10 having a center hole 12, and a short
cylindrical tube 20 with a channel 22. The cylindrical tube 20 is nounted
at one end thereof vertically onto the circular disc 10 at one surface

t hereof such that the channel 22 of thé& cylindrical tube 20 aligns with the
center hole 12 of the circular disc 10. The hat shaped washer 100 can be

inserted into scr hol e (nqt,shown) provided .on the alum numallo

Struct ure of CvhduaneE Phict 381 18 SaC DA 5. lo; ROVEE Hoy STOEOTEHPR e t he
stainles i d | RS & k e. In

t he presZﬁ?sth%?iofr\ﬁeﬁggégﬁ@%%hﬁwle)Ferr?gﬁﬁ?gleaJis&g]d foréttklﬁé(z%]ce gltti)rﬂi%cga\}{l(?on of

t he washetiffdé@at hetasir abl e, non-conductive and capabl e of being nmade in

| arge quantities. This terial can be selected from . ) )
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known t o tB@affinthe @BALE bikié®f tiwBerftfd hél8iand, thanstepeicye Bfthatiedl. FanuFlbhed.
advantage of this material are that it can easily be fabricated into

requi red shapeArathersiobgect aefd then presege igveniidn i o aproyideeap artivceresion
Pol yest terjal, (KELVAR) i d material f ti - i
but thi 5 WEET Rt uRy d3pleSNHchabertde 1 TRAVLADpEREfIHE POoC

Neopr ene isjyétdlosfnbdlsreh@hifaridraterial but it cannot be easily fabricated
into the required shape. In the present preferred enbodi nent, as shown in

FIGS. 1 to 3, Arfupghet iobjdchrdfytheopfesént Byventiendsite ptoovae ian amti-aomaesian t
having a belly . fairing. flange includin series of al um num all fl anges
26 and a \es%heéﬁ?rfbelbf foisiase lamse, Banich s able Wgwggatagé ag]éfﬁﬂ arpgynt phiress

i nprovenepy & i S] b i ”ﬁquﬁ’& d 100 positioned
bet ween each\(;’g#g?'tO :Anglgin%m% g?%{/r{g??{gﬁ@gs aﬁgﬁttpk{l%ag@éfet'ss panel 200 by
means of a stushahds objedl ofasieeprddeat fioveratbrofis ao cprovideaandami-cdfodiani ng a

centre hole 12 and a hollow cylindrical tube 20, the disc 10 and the 6
tube 20 bEasher FyRRllY frivinggiangey wherein dhe washergcamisolate thepglectrigaientiahr ough

t he hol |l OJYffﬁ%“%ég’e fee[tﬂgvogﬁ%bﬂ- 100 and nmount the external belly fairing

access pane 0 oy 'flanges. In accordance with the present

invention, theysasittherlOicersf M prlsamdinvanten ases! Proviee it hR-eorbson
vi bration and the rough handling and mai ntenance of the aircraft. The

t hi cknesswasdher fier belhctdidng dasge, Mherin He washerhapst netsthemically afegrtbeer abl y
ranging from,0.5 mmto 1.0 mmand.the height of. the cylindrical tube 20 is
bt of ex abI P PRHRSMRIF BN WaY.: BT RioR oI A0 R BB ce i t h ( ho. pr esent
invention, theofiak-Shjaes HREREVantEg@PMIItBedottd alpPatdhe ARl HeCRAIRARRONENt S
away fromthe alum num all oy struc%ure, and is durable to wthstand the

| ar ge anmpetiicefiors takes sn andnedtionaw it theacconupeagtyitgdidings. and t he
mai nt enance of the aircraft. It wll be appreciated that, although specific
enbodi nent of the invention has been descri bed herein for purposes of

illustration, various mywﬁp gﬁgtgnﬁ]— Wﬁqﬂ?@ﬁ{wneﬁ departing fromthe
spirit and scope of the I nvention. Lccording y, the invention is not
limted eMCGeptshbystaheergputindef tred wastier in adcordance with the present invention.

FIG. 2 shows a top view of the washer in accordance with the present invention.

FIG. 3 is a schematic sectional view showing corrosion on the belly fairing T-shaped

profile of aircraft.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT
The present invention discloses a hat-shaped washer for belly fairing flange

of an aircraft that prevent corrosion. It should be noted that while the following



CLAIMS: 1. In an aircraft having a belly fairing flange including a series
of alum numalloy flanges and a plurality of external belly fairing access
panel s, the inprovenment conprising an anti-corrosion hat-shape washer
posi ti oned between each of the aIun1nun1aIon fl anges and the access panel
by neans of a stud, said washer forned 5of a circular disc having a centre
hol e and a hollom/cyllndrlcal tube, the disc and the tube being bonded

i nt |l dth h f th
washer - arlpseaRn BheBRERHEN ioiol P "BRERY o) Wabbeewesbinane b B atacoy
flanges. & hﬁﬁl?qbﬁ{ht ko GRAT 9§éc91”c k- RhAREnRE *é%e;’}lf irfsbfr MsL receBr i Ané he

material for fabrication of the washer Is selected fromthe group
consi st i rppehdedhairas.r af | uor oet hyl ene, pol yester or neoprene naterial. 3.
The anti-corrosion hat-shape washer of cha ein the thi c esﬁ)z of

the circular dieferes 'PH@%&Q%@& § andrgyithgres 'ﬁéh?W“StLﬁé‘aiSI@)aR?ﬁ'\ washet
anti - Co”tﬁ’é gsbtﬁ?limfe%eﬁ V@ﬁ%‘é&o é gé% ﬂ'vga m%rﬁ'lﬂﬁﬂﬁom%gmasﬂér tI&?

cylindrica e is ranging from I -corrosion

hat - shapeongsises anrcglaﬁlld‘@ch@haﬁn%_\dft%rnﬁérmcﬂ@ﬂt MdEEkRRs’ cofindh@l eulsecpd ar
di sc of the washer is 0.8 mMm he anti-corrosion hat-shape washer of

cI a| m 1 ovitaa chineneli 22.t Abeny|igdrical tulpe 20 ¢symonaiedeationeutisl theredf gerieally
. Ae. A AR

A AP
e oA AR e Bisc B2l ans susfaca thered; sueh Rt 4he hennel 32 21 dhe cag cal
c’a] ca] Cﬁi%/ﬂﬁ]jﬁgﬁ]tﬁ@]ecz@] Q?grﬁe\l/ﬁl@}ﬁ@}:&ﬁ@} RBlect bf thecircular disc 10, The hat-

rr4"e” \+M++,  a, - - 2/ 1114} xsnid_Z]]ca]ca]ca]ca]ca]ca]ca]ca]calcalc

a] ca] ca] csh}apeq cedsbel tap crahc?ﬂ m}edat]iolat]ocsqrew] alp dapt shoap)icpjovijechdo ahel f H
ég(ﬁ/g Egaltl}/r%?r{%gﬁé?ciy; sq%h?(fg% }Etl%géjr_%re%fi ;belly and accordingly, the washer 100

: igfﬁ i 1qg3|af% zﬁ% @ él%s/e &eb) whird?4ha%ild aWh§ st the alumkPthn §16y structure.
In the present preferred embodiment, the material used for the fabrication of the
washer 100 is durable, non-conductive and capable of being made in large
guantities. This material can be selected from polytetrafluoroethylene (TEFLON),
polyester (KEVLAR), and neoprene. However, polytetrafluoroethylene is the best
material for the fabrication of the washer in accordance with the present invention
as this material is known to be non-conductive, non-corrosive, and very durable.
Further advantage of this material are that it can easily be fabricated into required
shape and size, and in large quantities at a very low cost. Polyester material
(KELVAR) is a good material for anti-corrosion purpose but this is a comparatively
expensive material for the fabrication. Neoprene is a good insulation material but it
cannot be easily fabricated into the required shape.

In the present preferred embodiment, as shown in FIGS. 1 to 3, in
particularly to FIG. 3, there is shown in an aircraft having a belly fairing flange
including a series of aluminum alloy flanges 26 and a plurality of external belly
fairing access panel 200, the improvement comprising an anti-corrosion hat-shape
washer 100 positioned between each of the aluminum alloy flanges 26 and the
access panel 200 by means of a stud 201, said washer 100 formed of a circular disc

10 having a centre hole 12 and a hollow cylindrical tube 20, the disc 10 and the
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200 to the alloy flanges.

In accordance with the present invention, the washer 100 can withstand
large amounts of stress and vibration and the rough handling and maintenance of
the aircraft. The thickness of the circular disc 10 of the hat-shape washer 100 is
preferably ranging from 0.5 mm to 1.0 mm and the height of the cylindrical tube 20
is preferably ranging from 2.5 to 3.5 mm.

In accordance with the present invention, the hat-shape washer is able to
isolate the stainless components away from the aluminum alloy structure, and is
durable to withstand the large amounts of stress and vibration and rough handling
and the maintenance of the aircraft.

It will be appreciated that, although specific embodiment of the invention
has been described herein for purposes of illustration, various modifications may be
made without departing from the spirit and scope of the invention. Accordingly, the

invention is not limited except by the appended claims.
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aluminum alloy flanges and the access panel by means of a stud, said washer
formed of a circular disc having a centre hole and a hollow cylindrical tube, the disc
and the tube being bonded integrally as a unit, and the stud passed through the
hollow centre of the washer and mount the external belly fairing access panels to
the alloy flanges.

2. The anti-corrosion hat-shape washer of claim 1, wherein the material for
fabrication of the washer is selected from the group consisting of
polytetrafluoroethylene, polyester or neoprene material.

3. The anti-corrosion hat-shape washer of claim 1, wherein the thickness of
the circular disc of the washer is ranging from 0.5 to 1.0 mm.

4. The anti-corrosion hat-shape washer of claim 1, wherein the height of the
cylindrical tube is ranging from 2.5 to 3.5 mm.

5. The anti-corrosion hat-shape washer of claim 1 or 3, wherein the
thickness of the circular disc of the washer is 0.8 mm.

6. The anti-corrosion hat-shape washer of claim 1 or 4, wherein the height

of the cylindrical tube is 3.0 mm.



