
Corrosion Prevention (it’s money in 
the bank)

If we had a contest to come up with the maintenance tip that would give you the 
“biggest bang for your buck” corrosion prevention would easily be in the running for 
first place. Especially for aluminum aircraft, which will be the primary focus of this ar-
ticle. Corrosion is one of those subjects that isn’t very sexy. It’s hard to relate to its 
effects on a short-term basis. But for those of us who have been around for a long 
time, (old guys) it’s easy to see the effects of corrosion and its effect on airplanes 
over the years. Concurrently, it’s also easy to see the effects of corrosion prevention 
techniques and products. I learned my initial aviation corrosion control training in the 
US Navy in the 1970s. Conducting maintenance on board an aircraft carrier will really 
give you an appreciation for the concept of corrosion control. Literally, every aspect of 
maintenance from structures to electrical required that you think differently in order to 
combat the effects of that heavy salt water environment on an aircraft. Although the 
basic principles of corrosion remain the same, the advances in chemical technology 
has given us an arse-
nal of new products 
that have completely 
changed our approach 
to corrosion control. 

Although the mar-
keting department of 
any aircraft manu-
facturer would argue 
that the purpose of a 
beautiful paint job is 
to help sell aircraft. 
The FAA sees it a bit 
differently. “The pri-
mary objective of any 
paint system is to pro-
tect exposed surfaces 
against corrosion and 
other forms of dete-
rioration.” This quote 
comes from  AC 43-4A 
Corrosion Control for 
Aircraft, a great re-
source for further infor-
mation about corrosion 
and corrosion control. Figure: 1 Corrosion X For Aircraft



Arguably, properly prepping an aircraft surface, application 
of an alodine conversion coating, epoxy primer, and a high 
quality finish coat is one of the most effective methods 
for preventing corrosion. However, for small aircraft, the 
concept of painting is a bit of a false flag. There is actual-
ly more aluminum on the inside of a small aircraft (that is 
unpainted) than there is on the outside of the aircraft. This 
would be the equivalence of painting only the left side of 
the aircraft. Granted, the painted parts of the aircraft will be 
protected, however, the life of the aircraft as a whole would 
not be extended. In our metaphor, the unpainted portion 
on the right side of the aircraft would eventually become 
corroded to the point that would render the aircraft unair-
worthy. Most aircraft fall into this same paradigm but rath-
er than thinking about the problems as right and left side 
of the aircraft, we are talking about outside and inside 
of the aircraft. One of the primary reasons for an aircraft 
being removed from service permanently, is corrosion. 
It’s not uncommon that an individual gets duped into pur-
chasing an airplane that has hidden corrosion internally. 
Often, the severity of corrosion is only identified at annual 
inspection or upon disassembly for other repairs. On oc-
casion the corrosion is so severe that it becomes no lon-
ger cost-effective to repair. “Out of sight, out of mind” really 
applies here. One obvious solution is to paint the entire 
airplane, both inside and outside. On large aircraft, both 
commercial and military, it’s commonplace that each one 
of the components are individually painted before assem-
bly. This makes for nearly bulletproof corrosion prevention 
technique. 

But like everything,  there are several downsides to this 
process. Even on a small Cessna, the additional cost for 
this process can add tens of thousands of dollars to the 
cost of the basic airplane. The cost benefit analysis shows 
this to be cost-effective only on small aircraft operating on 
floats, particularly those aircraft operating in a saltwater 
environment frequently. For the light sport world this addi-
tional cost would certainly be a significant factor, howev-
er, the more significant downside is the additional weight. 
When we are limited to only 1320 pounds for a 2 place 

aircraft, even the weight of paint becomes a significant 
variable in the design considerations. These practical consider-
ations leave most small aircraft manufacturers as well as aircraft Figure: 2 ACF-50



builders to choose to paint only the outside of their aircraft. So the question becomes, 
how do we protect the internal portions of the aircraft. The simplest and most effec-
tive method is to apply an anti-corrosion treatment. The two most popular products in 
the aviation market are 
currently Corrosion 
X (Figure: 1) and 
ACF-50 (Figure: 
2). Both 
of these 
products 
are much 
different than the tradi-
tional corrosion preven-
tative compounds that we 
have used in years past. 
These products are formulat-
ed to be attracted to the met-
al through a process the 
manufacturer calls 
“polar bonding.” The 
product sticks to the met-
al like a magnet making it 
much more difficult to wash 
away. This polar bonding is 
also responsible for the 
products ability 
to creep and flow 
evenly over surface 
leaving a .0002” protective lay-
er. Even on aircraft with existing 
surface corrosion, the penetrating 
ability of these compounds will seep 
into any corrosion cell emulsifying 
the moisture and sending it to the sur-
face where it can evaporate. Without the 
moisture (electrolyte) the corrosion 
is virtually halted. In the past, us-
ing the standard Mill Spec cor-
rosion preventative compounds, 
we were able to coat the inside 
of a surface which did a great job 
of protecting everything that was 
visually accessible. But the poor 
penetrating capability would still Figure: 3 Corrosion Severity Zone Map



leave much of the most important structure vulnerable to corrosion. The joints and 
seams. Water would very easily penetrate in between the seams through capillary 
action leaving these areas not only vulnerable, but aggressive promoters of corrosion 
because the enclosed seems would draw in moisture which in turn could not easily 
evaporate. Screws, bolts, and other fasteners were susceptible to dissimilar metal 
corrosion for much the same reason. Once the screw has been removed, the paint 
surface would be broken leaving a pathway for moisture into the surface between 
the fastener and aluminum. The penetrating properties of both Corrosion X and ACF-
50 will creep into every “nook and cranny” or should we say “rivet and bolt”, virtually 
eliminating the possibility for corrosion in those critical areas that are not normally 
visible. 

A corrosion cell is basically a battery. For corrosion to exist we need the four basic 
elements of a battery:  an anode, cathode, electrolyte and a path of current. Eliminat-
ing any one of these four elements can stop the corrosion process. The added ad-
vantage of these new anti-corrosion products are there dielectric properties. Not only 
do they displaces the electrolyte, they leave an ultra-thin dielectric film that blocks the 
path of current. With dielectric properties in excess of 39,000 volts these products are 
particularly useful when it comes to wiring, electrical components and electronics. We 
use these products on electronic components much more aggressively than we are 
willing to admit in this article. But even just using it on connectors and ground con-
nections has probably reduced our avionics and electrical component failures by half. 
Some of the other areas where we find these products to be particularly useful are 
engine compartments, battery box, battery terminals, control cables, control hinges, 
and just about anything that needs lubrication. 

So far, we have been talking about why and where to use these corrosion treat-
ments on your aircraft. To complete the discussion we need to talk about when to 
use the products. On the corrosion severity zone map, (Figure: 3) enhanced from the 
FAA’s advisory circular AC 43-4A, we can see the typical conditions and locations that 
are more conducive to a corrosive environment. Humid, hot, coastal environments 
typically lead to a highly corrosive conditions. While dry, cold environments are more 
ideal. Airplanes that live in the coastal regions typically will show signs of corrosion 
within a couple of years, while an airplane living in, for example, Arizona may showed 
little to no signs of corrosion even after 20 to 30 years. If you have an aluminum 
airplane, we recommend an anti-corrosion treatment under all circumstances. The 
absolute best way to deal with corrosion is not to let it get started in the first place. 
There are many locations around the country that are so dry that a treatment once 
every 10 years would be adequate. On the other hand, the majority of population 
centers and, as a result, airplanes are located in the moderate to severe zones. In 
these areas, the frequency of corrosion treatment will need to be kicked up a notch. 
There are many areas where it would be cost-effective to be doing a corrosion treat-
ment on a yearly basis. When looking to purchase an aircraft (like real estate) it is 



“location, location, location.” The one mitigating factor is seeing consistent corrosion 
treatments in logbook entries. Finding an aircraft that has been treated early in its life 
and seeing no visible signs of corrosion externally will give you great confidence that 
the structure which is hidden from view will be sound as well.  Waiting to do your cor-
rosion treatment until after the aircraft has seen significant signs of corrosion is kind 
of like closing the proverbial barn door after the horse has left the barn. It’s not often 
that we find such an easy, simple, and cost-effective way to protect our aircraft. Think 
about investing in your aircraft.
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