














These dissimilar materials cause a very
high level of inner electron flow (galvanic
action) in the metal, resulting in internal
corrosion and oxidation, and eventually
causing the metal to swell as the pressure
from the corrosion oxides pushes the
molecules apart.

At a very advanced stage the metal
begins to crack and split open, revealing
the presence of powdery gray oxide as
seen in the photo above.

What are the various stages of corrosion
and what does each lock like?

The first stage of corrosion is a dis-
coloration of the metal, usually noticed
when a polished bare metal airplane sits
outside and begins to look dull. Or, if
you remove glue that was used to hold
insulation against an unchromated inner
surface of a cabin skin, the metal under
the glue will turn dark.

The second stage is the presence of vis-
ible aluminum oxide starting as a light
gray streaking pattern, advancing to a
gray powder or crust on the surface of
the metal (or under paint in the case of
filiform corrosion).

In the case of intergranular corro-
sion, the first and second stages may
only be detected by precision measure-
ment of the component to reveal swell-
ing, or by high-tech nondestructive
testing methods, such as ultrasonic tests
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Intergranular corrosion exfoliating from within a corroding seat rail.

that can detect an anomaly in the den-
sity of an aluminum component.

The third and most advanced stage
of corrosion is evident when the crusty
oxidation is removed, revealing severe
pitting or holes in the metal surface,
or when cracks and de-lamination are
caused by intergranular corrosion.

Is aircraft corrosion a nuisance,
or is it a major problem?

That depends on how long it is left
untreated, and where it is. Probably

Probably one of the first
encounters a person has
with minor corrosion comes
from the electrical system. ..

one of the first encounters a person has
with minor corrosion comes from the
electrical system, where a very small
amount of corrosion can cause a defi-
nite electrical problem.

Think of a connection for a ground
wire circuit where a wire is hooked to a
grounding terminal that allows the air-
frame to become the electrical conduit
for almost every circuit in the electrical

system. At the point of contact, at least

three different metals come together: the
steel metal fastener, the silver-coated cop-
per terminal and the aluminum airframe.

Add a little moisture in the form of
humidity, maybe a little salt from your
vacation in Florida last summer and a
long winter’s nap in a damp hangar, and
there is ample opportunity for corrosion
to form between those dissimilar metals.

Metal oxides cause resistance at the
point of contact, resulting in a non-
functioning electrical component or
an intermittently-functioning electrical
component that can be a troubleshoot-
ing nightmare.

Minor corrosion on the structural
parts of the airplane is certainly not a
problem until the element of time comes
into play, allowing the corrosion to even-
tually eat into the material and weaken
the structure.

If left alone, can corrosion degrade its
host structure to the point of failure?

Yes, absolutely. You may have read
with horror the report of a Chalk’s
Ocean Airways Grumman Turbine
Mallard that had a wing separation in
Florida in 2005. When the wreckage was
recovered, corrosion was very visible at
the point of failure, along with unap-
proved repairs.

It’s not uncommon to see currently




Cleaning corrosion in all the nooks and crannies using small rifle-cleaning brushes.

flying airplanes that appear to be well
on their way to being in the condition
of the Mallard.

An accepted rule of thumb is that if
the depth of the pitting in a structural
component is more than 10% of the
thickness of the metal, the component
must be repaired, properly reinforced
or replaced.

These repairs may need to be approved
by the airframe manufacturer or a desig-
nated engineering representative (DER).
Certain critical components may be even
less tolerant than the 10% rule, and
your technician will have to refer to AC
43-13-1B or the aircraft maintenance
manual for data on this condition.

If severe corrosion has occurred to the
point where there are holes or cracks in
the skins, the surfaces may be so struc-
turally compromised as to fail within the
normal performance envelope of the
airplane. This is a segue into a serious
corrosion situation we are now deal-
ing with involving Cessna 210 and 177
Cardinal aluminum wing spar carry-
through structures.

Editor’s Note: For more on that topic,
see “Service Bulletins for Cessna 177
and 210 Wing Spar Carry-Through
Inspections: What You Need to Know”
by Steve Ells. The article appeared in the
August 2019 issue of Cessna Flyer.

In subsequent installments, we will
look into specific corrosion problems
common to Cessna piston aircraft, ana-
lyzing causes of corrosion and detailing
proper cleanup, repair and prevention.

I know this isn’t much fun, but it’s the
foundation upon which a successful
renovation is based.

If you are doing your interior yourself,
don’t forget to have your maintenance
tech inspect your entire cabin area while
it’s completely cleaned and exposed for
all to see. Until next time, fly safe! . #

IMPORTANT: This article describes
work that may need to be performed/
supervised by a certificated aviation
maintenance technician, Know your
FAR/AIM and check with your mechanic
before starting any work.

Industrial designer and aviation enthu-
siast Dennis Wolter is well-known for
giving countless seminars and contrib-
uting bis expertise about all phases of
aircraft renovation in various publica-
tions. Wolter founded Air Mod in 1973
in order to offer private aircraft owners
the same professional, bigh-quality work
then only offered to corporate jet opera-
tors. Send questions or comments to
editor@cessnaflyer.org.

Resources:

FURTHER READING

FAA Advisory Circular No. 43.13-1B
“Acceptable Methods, Techniques
and Practices - Aircraft Repair”
Chapter 6, “Corrosion, Inspection
and Protection”
https://www.faa.gov/documentLibrary/
media/Advisory_Circular/AC_43.13-
1B_w-chg1.pdf

“Service Bulletins for Cessna 177
and 210 Wing Spar Carry-Through
Inspections: What You Need to
Know” by Steve Elis

Cessna Flyer, August 2019

CORROSION INHIBITORS

Lear Chemical Research Corp.
(ACF-50)
learchem.com/products/acf-50.html

U.S. Corrosion Technologies LLC

(CorrosionX)
corrosionx.com
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