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The nation’s crumbling transportation infrastructure, and the lack of funding it 
receives, is making headlines on a daily basis these days. While there are many 
causes for collapsed bridges, potholed highways and inefficient railway networks, one 
natural phenomenon stands out as a threat to nearly every sector that falls under the 
umbrella of “America’s transportation infrastructure problem.” Corrosion. The National 
Association of Corrosion Engineers (NACE) estimates that corrosion costs the U.S. 
economy $276 billion annually.

More than just something unpleasant to look at, corrosion represents a serious drag 
on the economy and a danger to human health and safety. It is a natural, albeit 
preventable, process that’s spawned an entire industry dedicated to battling it.

Broadly, corrosion is defined as the naturally occurring degradation of a surface 
(usually a metal), when exposed to the atmosphere. A more relevant definition for our 
purposes concerns what happens to iron, a major component of steel and the most 
commonly used alloy in infrastructure, when it is exposed to the elements. 

When iron is exposed to oxygen and moisture, an electrochemical process known 
as oxidation occurs. Oxidation results in iron oxide, or rust, forming on the metal’s 
surface and corrosion begins to set in. As long as steel remains an integral 
component in the makeup of the country’s transportation infrastructure, corrosion is 
not a problem that will disappear anytime soon. 

The many types of corrosion that can affect an asset add to the difficulty of protecting 
against it. Generally speaking, there are two, broad categories of corrosion: 
generalized and localized. As their names suggest, generalized corrosion attacks the 
entire surface area of an asset, while localized corrosion is limited to certain, often 
irregularly shaped, areas of a particular asset. 

https://www.nace.org/Publications/Cost-of-Corrosion-Study/
https://www.nace.org/Publications/Cost-of-Corrosion-Study/
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Because generalized corrosion is predictable, treatable and fairly easy to detect, it’s 
often seen as the less dangerous of the two types, assuming prevention methods are 
in place initially. Localized corrosion, on the other hand, can be more difficult to detect 
and is more likely to occur even after an asset has apparently been protected. Here 
are the most common localized corrosion types, according to NACE:

• Pitting corrosion- Pitting corrosion is the result of localized failures in a coating 
system. At these points of failure, small holes begin to form and increase in size if 
the problem is not addressed. Because pitting corrosion is more difficult to spot, 
and often occurs on assets that owners consider adequately protected, pitting 
corrosion is much more likely to progress to the point of seriously degrading the 
integrity of an asset, making it a far more dangerous type of corrosion.

• Crevice corrosion- Also sometimes called “contact” corrosion, crevice corrosion 
occurs in those micro-spaces where two different materials overlap or otherwise 
touch one another. This could be a metal-on-metal or metal on a non-metal point 
of contact, but it usually occurs around bolts, gaskets, washers, clamps or other 
fastening devices that form small spaces where corrosion process can begin.  

• Filiform corrosion- Filiform corrosion occurs when moisture is allowed to 
penetrate the small gap between a coating and the substrate, usually at a natural 
edge on the substrate or at a defect in the coating system. This type of localized 
corrosion is often distinguishable by bubbles forming beneath the coating. 

The most successful method for controlling these types of corrosion involves the one-
two-punch of an effective prevention strategy and diligent upkeep of that means of 
prevention. 

Luckily, we have by this time discovered more than a few effective methods for 
protecting steel from corrosion. Some methods have been in use for longer than 
others, some are better for the environment than others, and all of them entail certain 
tradeoffs as far as performance, price and material properties are concerned.
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Environmental factors such as acid rain, humidity, chemical salts, oxygen and high 
temperatures are all factors that can affect the pace of corrosion. It’s best to control 
for these factors where possible, but this is often impractical or downright impossible. 
For more reliable methods of corrosion prevention, more active solutions are called 
for. 

While many methods of corrosion prevention have been tested out over the years, 
a couple of them have emerged as among the most effective. Protective coatings 
are among the most reliable and cost-effective methods for fighting corrosion. For 
reasons of chemistry, coating structural steel in gold would probably be fairly effective 
in protecting it from corrosion. But for more obvious reasons, this is not a widely used 
method of corrosion control. 

Within the realm of protective coatings, a few strategies have emerged as particularly 
effective. It’s no coincidence that two of them, barrier and sacrificial coatings, are 
among the solutions that we specialize in. 

Here’s a top-level breakdown of the strategies most of our products use to battle 
corrosion:

Sacrificial coatings

Sacrificial coatings tend to make excellent primers. These unselfish coatings usually 
take the form of an extremely thin layer of metal, such as zinc or nickel, which is known 
to corrode preferentially to steel. These coatings are applied directly to a ferrous metal, 
usually steel, in order to steer the corrosion process in a direction that is ultimately not 
harmful to the asset by “donating” an electron to the substrate to make its charge 
unfriendly to the corrosion process. 

Zinc primers are excellent examples of sacrificial coatings. Though they’re meant to 
corrode preferentially to the asset, the rate at which they succumb to corrosion is 
slower than many other sacrificial coatings, leading to longer intervals before a recoat 
is necessary. 

When combined with a topcoat system that offers excellent barrier properties, 
sacrificial primers form part of a system with proven success in fighting corrosion. 
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Barrier coatings

Barrier coatings are probably the products that come to mind when most people 
think of industrial coatings. These are the products in charge of keeping oxygen and 
moisture from a substrate and protecting it from harmful chemicals, including soluble 
salts. 

According to NACE, the following are the most important properties for a barrier 
coating. A coating should:

• Be able to protect from the surrounding chemical environment

• Be able to resist moisture

• Be able to resist vibration and minor impacts

• Exhibit strong adhesion properties even in moist conditions

• Exhibit strong wetting properties for a smooth, even film build

Different environments stress barrier coatings in different ways. In areas experiencing 
prolonged exposure to sunlight, a high UV-resistant coating will be a priority. In marine 
environments, a coating’s ability to protect against soluble salts and their corrosive 
effects will be especially important. In chemical factories and other processing 
facilities, where harsh and reactive materials are an everyday reality, good chemical 
resistance will be a necessary property. 

Given the wide array of elements barrier coatings must protect against, it’s a good 
thing they’re not working alone. When combined with a sacrificial primer, and 
sometimes an intermediate barrier coating, a good barrier coating is part of a system 
that effectively fights corrosion. 

But it’s important to know exactly which system is called for given an asset’s 
environmental circumstances. For that, a professional opinion can be a great thing to 
have. 
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A number of factors go into designing a successful corrosion prevention program. 
Choosing the right protective coating is only one of them. Another, which will 
determine the longevity of a corrosion prevention system, is maintenance. When the 
right industrial coating is chosen, and maintained, corrosion can successfully be 
stopped from damaging your asset. 

Coating selection

Sacrificial and barrier coatings have been engineered to excel in specialized 
circumstances and to respond to a number of very specific environmental pressures.  
A project’s specification sheet should address any special circumstances surrounding 
an asset, including any extreme pressures it should expect to encounter and that a 
coating will need to account for. 

Here’s where it may not be a bad idea to enlist the services of a NACE-certified 
coatings inspector to view an asset before it’s coated. This will help to determine 
what properties will be required from a coating, such as whether a highly corrosive 
environment will necessitate a urethane topcoat rather than an alkyd, for instance. 
The number of possible environmental stresses, and the coatings that could stand 
up to them, are numerous. That’s why it’s often a good idea to have a professional 
inspection before selecting a coating.

Once a generic coating type has been selected, it’s important to consider where the 
product comes from. Many manufacturers will cut corners on the way to producing 
what many qualify as an “epoxy primer” or a “polyurethane finish”. Inferior resins and 
cheap fillers and extenders are shortcuts that can yield a less expensive product at the 
expense of performance. 

Having your asset examined by a coatings specialist beforehand will also help 
with that all-important second step in keeping corrosion at bay: a well thought out 
maintenance plan. 

http://www.uscoatings.com/blog/five-keys-to-crafting-successful-painting-programs/
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Coatings maintenance

The worst possible time to discover your corrosion prevention system has let you 
down is when an asset fails. And protection from corrosion is, unfortunately, not a 
one-and-done process. The elements degrade. Chemicals erode. Moisture seeps in. 
These are realities as certain as death and taxes. But, with a coatings maintenance 
plan in place, regular wear over time needn’t be a significant setback. 

A little spot coating as a part of a regular coatings maintenance plan can prevent the 
spread of localized corrosion and keep the need for a full-blown recoat years in the 
future. 

And that’s not the most significant reason for having a maintenance plan in place. A 
full-scale failure as a result of damage caused by corrosion could be catastrophic. 
Leaking chemical pipelines and unsound structural steel threaten lives as well as 
financial stability. We’ve seen already how much corrosion costs the economy, and 
regular coating’s maintenance is a one of the best fundamental strategies we have for 
bringing those expenditures down. When corrosion is allowed to proceed to the point 
of taking an asset out of commission, that’s corrosion at its most expensive, not to 
mention its most dangerous. 
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ABOUT US COATINGS
US Coatings is a leading provider of high-performance coatings and linings. We custom 
tailor our industrial coating products to fit the needs of clients across a wide variety of 
markets, and we pride ourselves on offering superior customer service through the duration 
of the job.

Founded in 2000 in St. Louis, Missouri, US Coatings has grown from a two-man operation 
to a company doing business all over the country and with close connections spanning 
a vast number of specialty coatings markets. Despite this success, we’re committed to 
remaining nimble enough to be able to take on any coatings challenge, large or small. 

US Coatings is focused on building relationships with our customers so we’re here before, 
during and after the sale with personalized attention to your project that our competitors 
can’t match.  More than just purveyors of paint, we take collaborating with our customers 
seriously, providing superior service throughout the course of your job.

Mike Reed 
General Manager 
NACE Level 3 Coating Inspector #31422

Email mreed@uscoatings.com  
Mobile 314.220.4768 
Office 314.205.1500

If you would like to discuss writing paint specifications further—the writing process, what 
you should expect from a completed document, or ask any questions you may have—
please contact:


