
PROTECT TIRE 
PRODUCTION  
FROM CORROSION-
RELATED FAILURES
How a new understanding of corrosion in tire 
environments can help tire makers stay productive 



Around the world, tire production plants have seen KPIs like OEE, 
machine uptime and reliability worsen in recent years. Unplanned 
downtime also has been disrupting production and hurting the 
bottom line for tire makers.

The problem? Corrosion. Specifically, atmospheric contaminants generated in 
the tire-making process are combining with temperature and humidity to cause 
corrosion on the electronic components found in industrial control products. 

These contaminants aren’t new. But they are having a bigger impact on modern 
control systems for two key reasons.

Miniaturization of components and tighter spacing between components on 
circuit boards are making it easier for corrosion to create a short circuit across 
conductive surfaces, or degrade critical metallic portions of components. 

New-generation, power-dense products require a higher rate of air flow   
than older products, resulting in a greater rate of exposure of sensitive 
electronics to corrosive contaminants.

A TIRE-SPECIFIC SOLUTION 
Automation vendors and their suppliers are creating industrial control products  
that can survive in corrosive environments. However, a lack of understanding of 
corrosion in tire and rubber environments has led to inconsistent and unreliable 
approaches to mitigate the problem.

A creeping, 
crippling problem

This is why it’s critical that the steps you take and solutions you use to 
combat corrosion in your plants be based on an understanding of the 
unique factors that contribute to corrosion in tire environments.
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Understanding  
the problem
Rockwell Automation invested years and significant resources to research  
corrosion-related component failures in tire environments. This included:

• Working with some of the world’s largest tire brands to identify and understand corrosion problems  
in their plants.

• Measuring and analyzing environments in plants globally to identify the cause of corrosion. 

• Installing custom, world-class corrosion test chambers.

• Performing industry-standard accelerated corrosion testing on industrial control products made  
by us and our competitors.

Newer-generation, densely packaged industrial control products are more prone to corrosion-related 
failures than older products. 
Corrosion issues exist across a range of control products and vendors. Even products designated for use  
in harsh environments can be impacted.

Specific atmospheric contaminants in tire plants are causing corrosion on industrial  
control-product components.  
These contaminants are present in all tire plants worldwide. And they can be found to varying degrees in  
all areas of a tire plant.

Current industry-standard accelerated corrosion tests can’t reproduce the types and ratios of 
corrosion found in tire-plant environments. 
Industry-standard mixed-flowing-gas (MFG) tests commonly used for accelerated corrosion testing 
(ASTM B845, IEC 60068-2-60, and ANSI/EIA-364-65B) were derived from contaminants found across many 
industries. As a result, tests that are based on them don’t accurately measure how a product will perform 
in the conditions that are unique to tire environments.

WHAT WE FOUND

Three of the 10 largest tire 
companies in the world allowed 
us into their plants to perform 
detailed air sampling. This 
was critical to helping identify 
the biggest culprits causing 
corrosion on control-system 
product components.

In some cases, new 
industrial control products 

are failing after only 
months of use.
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Layers of defense
Whether a tire maker or machine builder, you can improve uptime  
in tire plants by using a multi-layered approach to corrosion 
management. This approach can also reduce maintenance costs  
and the costs associated with repairing and replacing components.

First, corrosion-resistant control products can reduce the impact of corrosion-
causing atmospheric contaminants. Second, a robust, sealed enclosure can  
reduce the exposure of sensitive components to corrosive contaminants.

01  |   Corrosion-resistant products

Using a control architecture of corrosion-resistant products that leverage  
conformal coating and other design features can reduce corrosion-related failures 
and downtime in tire plants. It can also allow you to increase the longevity of your  
products, make fewer repairs, and lower spare part count.

But remember: Corrosion-resistant products that pass industry standard testing 
may not hold up to the unique corrosion challenges found specifically in tire plants. 

That’s why Rockwell Automation developed a new test protocol specifically for the 
tire industry. It allows us to understand how existing corrosion-resistant products 
perform in tire-production environments. And it helps us identify where new extra 
tough (XT) products are needed. These products combine conformal coating with 
several other design modifications to deliver improved performance in tire plants.

TOUGHER DRIVES, BETTER RESULTS 
One major tire maker deployed more than 100 drives with extra tough (XT) design 
modifications as part of a reliability program. Previously, the company was experiencing 
a corrosion-based failure every 16 to 18 months. Since transitioning to the new drives, 
the design modifications have proven to be successful after years of use. Modernizing 
your tire production with the extra-tough design modifications allows for a more 
significant return on investment. This also enables you to leverage workforce talent 
better for higher-value activities vs. maintenance by reducing failures.

What is conformal coating?

Conformal coating provides one important layer 
of control-system protection. 

It involves spraying a non-conducting substance, 
an insulator, onto a device or component 
within a product. This thin film “conforms” 
to the assembly’s profile to help protect it 
from corrosive gases, humidity and other 
environmental stresses.
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02  |   Robust, sealed enclosures

Along with corrosion-resistant products, a robust, sealed enclosure is an 
important second layer of protection for control-system products. Enclosures 
should be specified to meet or exceed the IP54 enclosure rating.

The specification, however, is only a start. Common mistakes in the design, 
manufacture and use of an enclosure can expose control systems to corrosive 
contaminants. Common areas where mistakes happen include:

Conduit entering or exiting an enclosure can provide an entry point for 
contaminants. Use sealed grommets and fittings to seal them.

Cables that enter an enclosure through a floor panel can also allow in 
contaminants. Cable-management solutions can seal the bottom of  
the enclosure.

Filter/fan kits are common in tire plants but can lead to higher corrosion 
rates inside an enclosure than outside it. Use a heat exchanger or air 
conditioner that provides isolation from inside and outside air in place  
of these kits.

Panel doors can leave a literal open door for corrosion if staff aren’t in the 
habit of closing them. They should be kept closed at all times.

Holes may be punched into the top of an enclosure for conduit or as the 
result of a manufacturing error. They should be sealed.

Proper enclosure installation is also vital. Heat-generating devices can 
overheat if they’re not mounted with the recommended clearance. This alone 
can cause the device to fail. But the added heat can also increase corrosion.

Make sure an enclosure’s layout, temperature reduction inside the enclosure 
and spacing of products on sub-panels are done in accordance with the 
manufacturer’s recommendations. This can help reduce the risk of heat-
accelerated corrosion. Humidity should also be controlled to a low value,  
and cyclical humidity should be eliminated. 

n n n n n n

PF755 Frame 2 IP20 20HP

PF755 Frame 2 IP54 15HP

Product did not fail.  
Test was stopped.

DRIVE TESTING
Time to failure in ASTM B845 Method K 
accelerated test environment

Performance  
is 4x better.

5A problem
PG 2

Understanding
PG 3

Defense
PG 4

A new test
PG 7

Leading the charge
PG 8



6

All customers have unique  
challenges when it comes to their 
manufacturing environment.
To keep manufacturers as productive as possible, Rockwell Automation 
offers a variety of critical automation products designed and built 
to operate in the most extreme tire production environments - 
from extreme temperatures to washdown and now corrosive gas 
environments. Today, we call that portfolio “XT.” 

The existing XT portfolio is designed to provide tire manufacturers 
with products suited for extended temperature extremes (-20 to +70C), 
with select XT products also providing conformal coating for general 
protection from gas and dust pollutants.

Rockwell Automation offers a variety  
of critical automation products designed 
and built to operate in the most extreme 
tire production environments.
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To help maximize product life cycles and improve plant 
uptime, Rockwell Automation developed a new test  
protocol that is representative of tire plant environments. 
The proprietary test protocol better evaluates the 
effectiveness of existing industrial control products  
against corrosion and supports the development  
of new mitigation strategies where needed. 

RECREATING TIRE ENVIRONMENTS 
The test protocol is the first to accurately recreate and accelerate the 
unique environmental conditions found in tire plants. This provides an 
unprecedented ability to understand how products will perform in the 
specific environmental conditions that they’ll be exposed to in tire plants.

ACCELERATING TESTING 
Tests in this protocol are accelerated by manipulating variables such  
as temperature, humidity, corrosive gas types, concentrations and flow 
rates. This provides insight into how components and products will 
perform over an extended period of time in a tire plant environment. 

As with industry-standard testing, acceleration is critical for this  
new test protocol, because it gives you greater certainty that  
control-system products will hold up over time.

MITIGATE RISK 
The combination of expertise in tire environments and product 
development delivers the most robust portfolio for  
extreme environments.

A new test  
for tire plants

Like the industry-standards tests 
that are widely used today, part of 

this test protocol is based on an 
MFG test methodology. 

MFG involves mixing gases together 

and flowing them past a product. 

Gases mixed in varying amounts 

create unique corrosion blends, 

causing diverse corrosion rates  

on different metals.
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Connect with us.

Leading the charge  
on corrosion
You can reduce corrosion-related downtime in tire production using  
Rockwell Automation ruggedized industrial control solutions.

We’ve researched this widespread industry challenge to understand it 
better than anyone. And we’ve developed installation guidance, hardened 
industrial control solutions and a first-of-its-kind corrosion test protocol 
representative of tire and rubber environments — all to help you improve 
uptime and stay productive.

Adopt a robust, unified process and power solution to meet your 
organization’s unique needs. Designed to mitigate risk, our integrated 
solutions are scalable, standardized, and simple to implement, operate,  
and maintain.

To learn how Rockwell Automation can help you reduce corrosion-related  
downtime, contact us here.

Combining industry-standard testing 
with our new test protocol gives us an 

unprecedented understanding of the 
effectiveness of our solutions  

to protect against corrosion.

http://rockwellautomation.com
http://rok.auto/tire
https://www.facebook.com/ROKAutomation
https://www.linkedin.com/authwall?trk=bf&trkInfo=AQF6dCblkfVf1gAAAXQNq3rAjwHmeCJ3FB4sQIeOgjemg2K_6t1pTIHM6_XQ9xKwnpdBtsbU_hf9Sx4tYI2mfaIfYlv-0cKSwhodSZMZreeT7k0NMpEJEMMRDwEosU-rAKWjJJQ=&originalReferer=&sessionRedirect=https%3A%2F%2Fwww.linkedin.com%2Fcompany%2Frockwell-automation%2F
https://www.instagram.com/rokautomation/
https://twitter.com/ROKAutomation
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