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The performance and longevity of industrial rubber rollers depend heavily on the properties
of the rubber used in their construction.

In this article, we'll explore key rubber properties that we consider when creating custom
rollers for specific industrial applications. Whether you're a plant manager, an engineer,
or simply curious about industrial processes, understanding these properties will give you
valuable insights into the world of rubber rollers.

Custom Durometer

Durometer is ameasure of a material’s hardness,
and it's one of the most important properties
of rubber rollers. Think of durometer as the
“squishiness” of the rubber - a low durometer
means the rubber is softer and more flexible,
while a high durometer indicates a harder, more
rigid material.

Custom durometers are incredibly important for
industrial rubber rollers. Different applications
require different levels of hardness.

e Soft rollers (low durometer) are often used in
applications that require conformity to irregular
surfaces or gentle handling of delicate materials.

e Medium hardness rollers strike a balance between
conformity and durability, making them suitable
for a wide range of applications.

e Hard rollers (high durometer) are ideal for
applications that require high pressure or involve
abrasive materials.

Our team of experts can fine-tune the durometer
of rubber compounds to meet specific
requirements, ensuring optimal performance for
your unique application.

High Temperature Resistance

In some applications, rubber rollers are
exposed to high temperatures, either from the
manufacturing process itself or from friction
generated during operation. High temperature
resistance is important for the rollers used in
these kinds of applications.

Temperature-resistant ~ rubber  compounds
can maintain their physical properties and
performance even when exposed to elevated
temperatures. This means:

e The roller shape remains stable, preventing
deformation that could lead to uneven pressure or
product defects.

e The rubber’s durometer and other properties stay
consistent, ensuring reliable performance.

e The roller’s lifespan is extended, reducing the
frequency of replacements and associated
downtime.

Different rubber compounds offer various levels
of heat resistance. For instance, silicone rubber
can typically withstand higher temperatures
than natural rubber.

The choice depends on the specific temperature
range of the application, which could range from
moderately warm environments to extreme heat
in some industrial processes.



Chemical/Solvent Resistance

Industrial environments often involve exposure
to various chemicals, solvents, oils, or other
potentially corrosive substances. The ability of
a rubber roller to resist degradation from these
materials is important for both performance and
longevity.

Chemical resistance in rubber means:
e The rubber maintains its physical properties when

in contact with specific chemicals.

e |t doesn’t swell, shrink, or dissolve when exposed
to solvents.

e The roller’s surface remains intact, preventing
contamination of the materials being processed.

Different rubber compounds offer resistance to
different types of chemicals.

For example:

e Nitrile rubber (NBR) offers excellent resistance to
many oils and fuels.

e EPDM rubber is highly resistant to water, steam,
and many polar solvents.

e Fluoroelastomers (like Viton) provide exceptional
resistance to a wide range of chemicals and high
temperatures.

Selecting the right rubber compound requires
a thorough understanding of the chemicals
present in the manufacturing environment.
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Wear Resistance

Industrial rollers often operate under high
pressure or in abrasive conditions, making wear
resistance a key property. Wear-resistant rubber
can maintain its surface integrity and dimensions
for longer periods, which helps maintain
consistent performance and product quality.

Factors contributing to a rubber’'s wear
resistance include:

e Tensile strength - The rubber’s ability to resist
breaking under tension.

e Tear strength - Resistance to the growth of cuts or
nicks when the material is stressed.

e Abrasion resistance - The ability to withstand
friction and scuffing.

Wear resistance is particularly important in
applications involving abrasive materials or high-
speed operations.

By selectingarubber compoundwith appropriate
wear resistance, you can:

¢ Extend the service life of the rollers
e Maintain consistent product quality over time

e Reduce maintenance and replacement costs



https://harwoodrubber.com/blog/rolling-with-resilience-the-benefits-of-nitrile-rubber-in-industrial-rollers/
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How These Properties
Affect Roller Performance

Custom durometer, high temperature resistance, chemical/solvent resistance, and wear
resistance all play vital roles in determining the performance and longevity of industrial
rubber rollers.

But how does each property influence roller performance in practical applications?

Custom Durometer

e Pressure distribution: Softer rollers (lower durometer)
conform better to uneven surfaces, ensuring more
uniform pressure distribution. This is helpful in
applications like printing, where even ink transfer is
essential.

e Nip width: In nip rollers, durometer affects the width
of the contact area between rollers. Softer rollers
create a wider nip, which can increase dwell time in
processes like laminating.

e Material handling: Harder rollers (higher durometer)
are better at maintaining their shape under high
loads, making them suitable for heavy-duty conveying
applications.

High Temperature Resistance

e Dimensional stability: Heat-resistant rubber maintains
its shape and size at high temperatures, ensuring
consistent performance in applications like paper
drying or textile calendering.

e Property retention: Rollers that resist heat degradation
maintain their durometer and other properties,
providing reliable performance in hot environments.

e Lifespan: Better heat resistance translates to longer
roller life in high-temperature applications, reducing
downtime and replacement costs.

Chemical/Solvent Resistance

e Surface integrity: Chemically resistant rollers maintain
a smooth, undamaged surface even when exposed
to harsh substances. This is critical in industries like
printing, where roller surface quality directly affects
output quality.

e Contamination prevention: Rollers that don't break
down in the presence of chemicals are less likely to
contaminate the materials being processed, which is
vital in industries with strict purity requirements.

e Consistent performance: Chemical resistance ensures
that the roller maintains its properties (like durometer
and dimensions even when exposed to solvents or
other chemicals, leading to more consistent
performance over time.

Wear Resistance

e Dimensional accuracy: Wear-resistant rollers maintain
their precise dimensions for longer periods, which is
crucial in applications requiring tight tolerances, such
as high-precision printing or coating processes.

e Surface quality: Better wear resistance means the
roller surface stays smoother for longer, ensuring
consistent material handling or transfer over extended
periods.

e Maintenance intervals: Highly wear-resistant rollers
require less frequent replacement or refurbishing,
reducing maintenance downtime and costs.
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In practice, these properties often interact with each other. For example, a roller might
need to be soft enough to conform to a substrate (durometer) while also resisting the heat
generated by high-speed operation (temperature resistance). Or it might need to withstand
both chemical exposure and abrasive materials (combining chemical and wear resistance).

Understanding how these properties affect performance allows manufacturers to fine-tune
rubber formulations for specific applications. This results in rollers that not only perform
better but also last longer, improving overall efficiency and reducing operational costs in
industrial processes.

Choosing the Right
Rubber for Your Application

Selecting the optimal rubber compound for an industrial roller involves carefully balancing
the properties we've discussed to meet the specific demands of your application.

Here's a guide to help you navigate this decision-making process:

Analyze Your
Application Requirements Prioritize Key Properties
e Operating temperature range ¢ |n high-temperature environments, heat resistance

might be your top priority.
e Chemical exposure (types of substances and & y PP 4

concentration) e For applications involving harsh chemicals, chemical

- resistance is most important.
e Load and pressure conditions

o If your process involves abrasive materials, wear

* Speed of operation resistance matters most.

e Required durometer (softness or hardness)

e Expected lifespan
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Consider Common Rubber Types

Different rubber compounds excel in different areas.

Natural Rubber (NR)

e Excellent wear resistance and resilience

e Good for applications requiring high strength and elasticity

e Limited chemical and temperature resistance

Nitrile (NBR)

e Qutstanding oil and fuel resistance

e Good wear resistance
e Moderate temperature range (-40°C to 226°F)

EPDM (Ethylene Propylene Diene Monomer)

e Excellent resistance to water, steam, and weather
e Good temperature range (-60°F to 350°F)

e Poor resistance to oils and hydrocarbons

Silicone

e Exceptional temperature range (-150°F to 480°F)
e Good chemical inertness

e Lower mechanical strength

Polyurethane

e Qutstanding wear and abrasion resistance
e Good oil and chemical resistance

e Limited high-temperature performance



https://harwoodrubber.com/blog/why-isoprene-rubber-natural-rubber-is-a-great-choice-for-industrial-rollers/
https://harwoodrubber.com/blog/superior-strength-and-resilience-the-benefits-of-xnbr-and-hnbr/
https://harwoodrubber.com/blog/key-benefits-of-silicone-as-a-material-for-industrial-rubber-rollers/
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Consult with Experts

Our materials specialists can provide:

e Suggestions for optimal compounds based on your specific needs.
e Custom formulations for unique applications.

e Expertise on how different compounds perform in various conditions.

Consider Hybrid Solutions

Sometimes, a single rubber compound may not meet all your needs. In such cases, consider:

e Multi-layer rollers with different rubber types in the core and surface

e Rollers with specialized coatings for enhanced chemical or wear resistance

Test and Iterate (when possible)

Our materials specialists can provide:

e Request sample rollers for testing in your actual operating conditions.

e Monitor performance and lifespan to refine your choice over time.

Choosing the right rubber is a balance between performance, longevity, and cost. By
carefully considering your specific needs and understanding how different rubber properties
contribute to roller performance, you can select a rubber compound that optimizes your
industrial processes, improves product quality, and reduces long-term operational costs.
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Conclusion

Understanding the key properties of rubber - durometer, temperature
resistance, chemical resistance, and wear resistance - helps you make
informed decisions about which properties are most important to
consider for the industrial rubber rollers in your applications. These
characteristics significantly impact a roller’s performance, longevity, and
suitability for specific applications.

There's no one-size-fits-all solution. The optimal choice depends on your
specific needs and application requirements. By applying the insights
from this article and collaborating with experienced manufacturers
like our team of experts at Harwood Rubber Products, you can make
informed decisions that positively impact your manufacturing processes
and bottom line.

Reach out to our team today - we are here to help with all your rubber
roller and custom rubber-coated product needs!
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