1 TITLE OF I NVENTI ON ANTI - CORROSI ON WASHER FOR BELLY FAI RI NG FLANGE OF
Al RCRAFT BACKGROUND OF THE I NVENTION (1)Field of the Invention The present
invention relates to a washer structure to prevent corrosion, and nore
particularly, to an anticorrosion wagher for belly fairing flange of an
aircraft. (2)Background of the Invention There are nmany connections

i nvol ving two flanged conponents being fastened together. Very often,
corrosion occurs at these codhH& O6ABIVEATI®RaNPl e of such occurrence is
found on the bel l% fairing flange of an aircraft, in particular, belly
fairing flangdTbFORRRBIGEN EROTOR BRI YORAIBNOFLANIGE ©6rAIRSRART probl em i s
due to the contact of.dissimlar netals in the presence of nvisture and
ot her corrosive solvents, such External condition like Airport Near Sea

Coast, Misture from GACKGROLNCOOHSNIRINWENDIONI - condi tioni ng system
hydraulic fluid from hydraulic systens etc. Regardl ess of the type of
parts invol ved or the operating environnent concerned, the corrosion at

t he bethyieicfl“%@qg%%nsgﬁ‘e is highly undesirable and the damage to the
as' to

fl ange” has or prevented. It is inperatively that some sort of

sol ution t oThA®r&ehf RvieAfloRtrelbfte th|ARNEshet QuliBtuRetAS N 88CcorfdsiiR, tahe
viewpoint of the aircraft manufacturers or the airlines conpanies, it

woul d wrepariowsarly, telas antiddreosion haskerfos bl fabing flangerofanaritdraft.correct the
Corrosj robl e d,at the sane tinme, to provide a solution to mnimze
per i od{zgg?(gﬁgf%% elpventioBi ed corroded parts in the maintenance program
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attached to a series of allum numalloy webs faor structural support. These
fl ange%fd$ | RUSATENRE by &qfldyo%ﬁh%bﬁﬁﬁlfélé‘é‘gsﬂaégﬁ op an aircraft, in particular, '

belly fairing flange of AIRBUS A340-300. The cause of the corrosion problem is
due to the contact of dissimilar metals in the presence of moisture and other
corrosive solvents, such External condition like Airport Near Sea Coast, Moisture
from Cargo Bay, condensation of air-conditioning system, hydraulic fluid from
hydraulic systems et
| Regardless of the type of parts involved or the operating environment
concerned, the corrosion at the belly fairing flange is highly undesirable and the
damage to the flange has to be solved or prevented. It is imperatively that some sort
of solution to the cortrosion at the flange could be devised. From the viewpoint of
the aircraft manufacturers or the airlines companies, it would be even more
desirable to have a solution to permanently correct the corrosion problem and at the
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



receptacles, washers and stubs which hold the external belly fairing access
panels in place to give the aircraft good aerodynam cs structure. The
corrosions were found due to the different netallic material, i.e., at the
contact of the stainless steel washey and the external surface of the

alum numalloy profile, and the stainless studs in the holes of the
T-shaped profile of the flange. If noisture or water is trapped between

t he T- stagptatley; ofashas and stube vWEEh@NIdstHei externalntbdtiyeldirimg dcdebepatidls r ent
contact of the two materials, rrosjion as nentioned above wll occur.
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inspect and maintain the aircraft structures. The belly fairing flanges

are i n@p@d@ew(ﬂd‘lﬂ ﬂ@nwy@ud@@ﬁh@ho esiaf lthe dsshaped m@ﬂamféhPrﬂ@Déﬁur'fe after

a certain_numb rs at cra to a
cer taf MIEOT Of oteret b SRNEER She P URLIRGETE WeEREON AR peri od,
an ai r gpabindds withOHB dffle bRt co?'{t%lf:i BHithd W%tér@eﬂs a0 ERO N8 NABSEonelh e
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When t he beII airi nfg accgg panel s E@\&e renpyed, exposing the internal
st ruct lfPéate%EISrC&ﬂﬁCEO Petwrediffergnhmetalin BIaTA-ng units of the aircraft.
The belly f S A ion.
During the Wspe@??l é)ﬁﬁﬁg m%frﬁeﬁ{h%@ﬁét?%%%’\ﬁéagtr E{all b%&lt C@fi&g%ns of
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mai nt enance procedure wll be conducted. Once the flanges have been
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exposure. To ensure proper installation of the access panels, the torque of
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of the screws
varicus mspec%uon and maintenance. The aircraft’s Ground Service Network must

be de-energized and the hydraulics system depressurized for safety reasons during
the C Check Maintenance.

When the belly fairing access panels are removed, exposing the internal
structure, hydraulic systems and air-conditioning units of the aircraft. The belly
fairing flanges are then undergone a structural inspection. During the inspection,
the maintenance engineers look out for signs of corrosion and structural damage.
When corrosion is detected, standard maintenance procedure will be conducted.

Once the ﬂanges-have been reworked or 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



be mai nt ai ned between 0.35 to 0.45m daN. In case new additional
installation is 3 nade, the torque of the screws nust be rechecked to
ensure proper structural installation. Despite the maintenance and
prevention nmethods used by aircraft gperators, corrosion still occurs
around the holes of the T-profile belly fairing flanges. The corrosion
reoccurrence are due to the fact that (I) installation of TEFLON tape with
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centre of the washer and nount the external belly fairing access panels to
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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 iﬁtegrally 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.



4 A further object of the present invention is to provide an
anti-corrosion washer for belly fairing flange, which breaks the electrical
contact between the two different netals. Yet a further object of the
present invention is to provide an amti-corrosion washer for belly fairing
fl ange, which assists to align the stud (On the External Panel) towards
the centre axis of the centre hole and the receptacle of the bell Fair

Fl ange. Anothéurtiedj ebjecbfof tthe pessennvemi@ntis oo previde pm @antidrension

anti-corrpsion her for bel|y fairing flange, which is made from

pol yt ovasher bellk 'élﬁg,fﬁmgéw Uohdprealss theciprERdl Gratast Pafvesh g e obj ect
of the i.npvention is to provide an anti-corrosion washer for belly
fairi ngﬁfﬁgﬁgﬁ?{a&hi ch is able to withstand a | arge anmobunt of stress -and

vi bration andt tifartheugbjdeanfthapraaast makntienanee pajvidd an aintiatarfdsiorAnot her
obj ect of the Breser_\t_ invention is to provide an anti-corrosion washer for
bel Iy washerfgr brbinpiringfangs, whinle assgnta alismthestidhi@n theebdersat Parelhot ent i al
di fference ,bet ween two al s.  Yet another objec f t _invention
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whi ch pronote corrosions. O her objects and advantages wi || becone apparent
from t heshel fowibely &idogfflawe, owhtchkén made oinvac pobtetwiftueredtbylepeonpanyi ng
dr aw ngs. BRI EF DESCRI PTI ON THE DRAWNGS FIG 1 shows a perspective of

t he waBPRESIER ALEOPEASIBaGh the present invention. FIG 2 shows a top
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I ng e belly f

schemati c secti onal ew show corrosion on t alring T-shaped
pr of i | washerdor belyf fairibg FAngEDAVBEBCR| PTd GN vidfhsTadd PREEERREDNENMBODEMENT The
present i|nyention discloses a hat-shaped washer for belly fairing flange
of an a4 ¥iPsatton apd the weehhapdling and mainienapeupthsaikifled that while the

fol l ow ng Another object of the present invention is to provide an anti-corrosion
washer for belly fairing flange, wherein the washer can isolate the electric potential
difference between two metals,

Yet another object of the present invention is to provide an anti-corrosion
washer for belly fairing flange, wherein the washer must not chemically affect the
neighboring metals in anyway, which promote corrosions.

Other objects and advantages will become apparent from the following

specification taken in connection with the accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS
FIG. 1 shows a perspective of the washer in accordance 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



5 description of the invention is in the context of washer used in belly
fairing flange, no limtation to that specific use is intended except
insofar as recited in the appended clains. Referring initially to FIGS. 1
and 2, there is shown the hat-shaped gasher of 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 degriptive afythé imrantiah is il ¢he Bontexnofiuwhder aked ive belid fiiting dahge,
vertically, onto the circular disc 10 at ogne surface thereof such that the
channel N92ligytatign tocihaf sperilis) usqiie 'Qt?“é?g gRCER) tiRSQie a8 RERRD HB| ®e12 of
the cir 1 §¢..10. The hat- shaped washer 100 can be inserted into screw
hol e (ng#%gﬁ%@H?&g%bvided on the alumnumalloy structure of the aircraft

bel 'y and acRefedimginitiallyn® MEsheraddQ, tHesoindRwhtheshatishhpses wekleal ofwasher
and stud away fromthe alum numalloy structure. |In the present preferred
enbodi n¥§; Prepent ipuentional lnsasgofdancenwith dhe prasenioinventiomethevwiather 1000 i s
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pol yest gith(KENRNB) 22 aNtheSPRLIRRE: tuH@‘Q@W@honF@éd’&@éﬁé‘éﬁd’Hé?@éf%ﬂWKi s the

best - nmateri al _for the fabrication of the washer 1 n accordance with the
pr esentontavibet Ciotularadis¢ Hi0satmane rsuaface shémofwsudiothze therchmonelu2iofethe

non-corraosive,, and very durable. Further advantage of this erial are
that i t90Egakipy Heal fbry Gache PRiSS ol b2 e shiayar diié & 20he 448 in
arge ARk WaheR08. 4RI e REAShto SOLYERLII BELESWA) providid-¥hiThe! s 2
good material for anti-corrosion purpose bu thrs 1e a gonparatlvefay
expensialemimirer alidy Souncttitee of ahe i gigiraforbelNeait aveordingly gdad wasked addon
material but i cannot be easily fabricated into the required shape. In

the pré&date %&ﬁ%ﬁi@éﬂstéﬁlbwaﬁ%mnﬂ gad smewrfrem the alsimipung aloy isucture.
P e e 500 B B APATOE N PR BB IS
pl ur al iwyshet B00 65 nddrable! | non-EandidiBeagh@® SGapRBRElof 20 ngt RRde M dxeaENt
conprising an anti-corrosion hat-shape washer 100 positioned between each
of t he qHanttipumTaliy oatdriahmgesbe selaated frem 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 knéwn 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




access panel 200 by nmeans of a stud 201, said washer 100 fornmed of a
circular disc 10 having a centre hole 12 and a hollow cylindrical tube 20,
the disc 10 and the 6 tube 20 being bonded integrally as a unit, and the
stud 201 passed through the hollow 6entre of the washer 100 and nount the
external belly fairing access panels 200 to the alloy flanges. In
accordance with the present invention, the washer 100 can withstand | arge

amount $uled 26t being homdledi iptegralbhasadunibeand theh sivdn20 1 mgssed dhretight Bigance of

the aircraft. The i ckness the circul ar di f. the hat-shape washer
100 | s ot snlis of e RS 100 ahd TaSin s Sedn el oG HePaiTar < he

cyl i ndpppab thalRBoflange?. Preferably ranging from2.5 to 3.5 nm In
accordance wth t'he present invention, the hat-shape washer is able to

i sol at e t he Istazcoidasse ovitlp dhe rpresemivapvéntiom, tthe ahsher 1O6 edrl eyithstandct ur e,

and is, durable to.wthstand the |arge armunta@_?ch stress and vibration and
rough FR{BEIAMRYNtS A stress Hoeincand the Frusgh g, ang M FMenyceNor eci at ed
t hat, spechf:i ' . j ion S ri bed
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W t houpreferdhyt tanginsrfemi0g nsmitoi 110 and ahdape hefght betHewdintrieal. tube 2or di ngl y,
the invention is not |limted except by the appended clains. 7 CLAIM 1.

In an i prefasehly manging framb@i5i tp 3. 2imitng 1 ange including a series of al umi num

pr overent 1" BBNBFRaTh o an i poely et de B taaetr Bo B hed |
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of a stud, said washer ormed of "a circular disc having a centre hol e and

a hol | dwrable tonsithstandtthidarge enalings of atmesstanel vibpasidmeant raughdeandlingegr al | y
as a uni ¢ and, t he stuclj assed.through the hollow centre of the washer and
mount £ themaitietansg q 9*?% %‘ir?fiaﬁg access panels to the alloy flanges.

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. -



2. The anti-corrosion hat-shape washer of claim11l, wherein the material for
fabrication of the washer is selected fromthe group consisting of

pol ytetraf | uoroet hyl ene, pol yester or neoprene nmaterial. 3. The
anti-corrosion hat-shape washer of cl7aim 1, wherein the thickness of the
circular disc of the washer is ranging fromO0.5 to 1.0 nm 4. The
anti-corrosion hat-shape washer of claim 11, wherein the height of the
cylindrical tube is ranging from 2CBAINS 3.5 mm 5. The anti-corrosion

hat - shape washer of .cl 1 or 3 erein the thickne of. the. circul ar
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claiml i . i WAV ! o
B aTracAEy fHanath 88l 6t ShermaPbelaifie S Plhell ARE thirovethel® |
OF Al RGRARrising amt ianti@priosionehatabhpe Washebegldsitidnedr betgveehacmph of tlaa

aircraft is disclosed. In n aircraft having a bel]y fairing fl ange
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having a centre hole and a hollow cylindrical tube, the disc and the tube
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centretgf a]hhe washer and nount the external belly fairing access panels to
the al 1885 AIPLARRESS (kg 1)

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
po!ytetraﬂuoroethylene, 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 hatshape 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.





