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 fl anged conponents being fastened together. Very often,
corrosion occurs at these codhH& O6ABIVEATI®RaNPl e of such occurrence is
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fl anges
fastened together. Very often, corrosion occurs at these connections. An example

of such occurrence is found on the belly fairing flange of 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



whi ch supports a plurality of external belly fairing access panels. These
flanges are in the formof T-shaped profile, which are attached to a
series of allum numalloy webs for structural support. These fl anges
include a plurality of stainless stegl 2 receptacles, washers and stubs
whi ch hold the external belly fairing access panels in place to give the
aircraft good aerodynam cs structure. The corrosions were found due to the
di f f er eetepatied, Masheratiad slbs vwhieh hold tHehexteraalnbeibt fanfng rest pamdless st eel
washer and the external surface of the alumnumalloy profile, and the

st ai nl kacedpgine thg aieftanaskaespdynamits SHUEUE@- profile of the flange. |f

ol sture o ittt AN BELIRSY MOSiHSIAREEIN Rl fiand b TEFLON

strip conbiné ere conta wo naterrals, corrosion

as nmenicbatetof MROYANNE] dteflofbsher AREAh8ieR@Yal sulfhée 6AtHSalLBtinaM alloy
anti-corrosion washer, which isolates the contact of the two different

met al | peofitar and tesstaickesn studalin dixe bolespf the Atsbaped orgfilacifitbe flaage.cifaf t
i nt t echni, ci t anday d _Al ft Maint
Suppl | IS FE AP ATaPPERRIMEED qPeresHapen riuphie: Aah A EhL O e
ai r cr aphmbiddic Withede difiseRelbdalbebf tH(}gtwé 'n?ﬁ&%s,%&réﬁé@%@trﬁ&médng every

C Check (Airlines' M ntenance Procedure after "a certain nunber of flight
hours abowhiwill bbairai Accardingly, dpiencallp foo an aetitcaimosicev evasher, whidhensi ve

checks,ard N'Z’i ntenanc@]. Durd'é_ﬁg. this period, an aircraft is grounded for

vari oulsofaiepbecopirchalingdwridifgrsat meallic matenals.c s Ground Service Network

must be de L zed | y | safety

Feasons. dur iy OPRS G ERE ARUHcR fraca KRR HERIBRTMGS ERfnlRinet? <

panel sugd e Stagitak d AireXfto SMaghtehgndent Efd@éﬂurtﬁtrsluf?)bllé@, tydeleul atrcsytst ens and
Yy

air-conditioning units of the aircraft. The bel fairi n% flanges are then
under gBWBUERCEtTEScloungPestnapd dpRiokin Bhe i aitrrafhstruadirset i dig belly fairing

flanges are inspected during every C Check (Airlines’” Maintenance Procedure after
a certain number of flight hours at which the aircraft is open up to a certain level for
extensive checks and maintenance). During this period, an aircraft is groun'déd for
various inspection 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



t he mai nt enance engi neers | ook out for signs of corrosion and structural
damage. \When corrosion is detected, standard nai ntenance procedure will be
conducted. Once the flanges have been reworked or replaced, the external
surface of the flange is then covergd with TEFLON tape with corrosion
inhibitor to protect it from noisture and corrosive products. The internal
face of the belly fairing structure is covered with water repellant to
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TEFLON tape on the T-profile flange, scratching away the protective fayer, 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 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.



Accordingly, it is an object of the present invention to provide an anti -
corrosi on washer for belly fairing flange including a series of alum num
alloy flanges and a plurality of external belly fairing access panels, the
| mprovenent conprising an anti-corrgsion hat-shape washer positioned

bet ween each of the alumnumalloy flanges and the access panel by mneans
of a stud, said washer fornmed of a circular disc having a centre hole and
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washer for belly fairing flange, which is able to withstand a large amount of stress
and vibration and the rough handling and maintenance of the aircraft.

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



Anot her obj ect of the present invention is to provide an anti-corrosion
washer for belly fairing flange, wherein the washer can isolate the

el ectric potential difference between two netals. Yet another object of
the present invention is to provide amp anti-corrosion washer for belly
fairing flange, wherein the washer nust not chemcally affect the

nei ghboring netals in anyway, which pronote corrosions. O her objects and
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aluminum alloy structure of the aircraft belly and accordingly, the washer 100
isolate the stainless steel washer and stud away from the aluminum alloy 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
quantities. 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 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



cylindrical tube 20 aligns with the center hole 12 of the circular disc 10.
The hat- shaped washer 100 can be inserted into screw hol e (not . shown)
provi ded on the alum numalloy structure of the aircraft belly and
accordingly, the washer 100 i sol ate6the stainless steel washer and stud
away fromthe alum numalloy structure. In the present preferred

enbodi nent, the material used for the fabrication of the washer 100 is
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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. -



200 to the alloy flanges. In accordance with the present invention, the
washer 100 can withstand |arge anounts of stress and vibration and the
rough handl i ng and mai ntenance of the aircraft. The thickness of the
circular disc 10 of the hat-shape washer 100 is preferably ranging from
0.5 mMmto 1.0 nmand the height of the cylindrical tube 20 is preferably
ranging from2.5 to 3.5 nm In accordance with the present invention, the
hat - shape masher is able to isol aCbAME stainl ess conponents away fromthe
al um num al | structure, and is to.w thstand the I? e amount s of
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bei ng t}gn%ﬁd |ﬂnte rally as a unit, and the stud passed through the hollow
centre ‘Bf A'RE"®B&Frer and mount the external belly fairing access panels to
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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.



fabrication of the washer is selected fromthe group consisting of

pol ytetrafl uoroet hyl ene, polyester or neoprene material. 3. The
anti-corrosion hat-shape washer of claim1l1l, wherein the thickness of the
circular disc of the washer is rangigg fromO0.5 to 1.0 mm 4. The
anti-corrosion hat-shape washer of claim1, wherein the height of the
cylindrical tube is ranging from2.5 to 3.5 nm 5. The anti-corrosion
hat - shape washer of cl ai RBFTRACT, OrIdileDISEI@SURRKI ckness of the circul ar
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ABSTRACT OF THE DI SCLOSURE ANTI - CORROSI ON WASHER FOR BELLY FAI RI NG FLANGE
OF Al RCRAFT An anti-corrosive washer for belly fairing flange of an
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including a series of alumnumalloy flanges and a plurality of external
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disc having’a céentre Lcﬁe ar?d 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.

(FIG. 1)



