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Q: Do indoor products need 
weathering testing? Q: How much testing is needed? Q: When should I select Xenon Arc 

exposure vs. other UV exposure tests?

A: Yes, they do. Indoor products still 
experience UV and fluorescent lighting 
exposure, elevated temperatures, 
repeated cleaning or sterilization 
processes, and long-term storage 
conditions that affect performance. 
There are many test methods and 
specifications published specifically for 
indoor products.

A: It's helpful to think of it less as "how much is 
enough" and more as "have we answered the 
question we're trying to answer?" The amount of 
testing truly depends on the risk associated with the 
application. A decorative product likely needs 
significantly less testing than a building and 
construction product expected to perform for 
decades. The goal is to generate enough information 
to make confident development decisions without 
over-testing. There are three common approaches: 
testing until failure, testing to a specified radiant 
exposure, or testing for a defined duration. Some 
specifications even outline how long to weather a 
material, what criteria to measure, and the pass/fail 
requirements.

A: Xenon Arc testing is often selected 
when a broad-spectrum light source that 
more closely simulates natural sunlight is 
desired, particularly for applications 
exposed to outdoor environments. 
Fluorescent UV testing is often used when 
UV degradation is the primary concern 
and a more targeted, accelerated 
exposure is appropriate. The best choice 
depends on the application, expected 
service environment, material type, and 
the failure mechanisms being evaluated.
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Q: Does gloss change indicate material 
degradation? Q: Do dark colors weather faster?

Q: How significantly does weathering 
affect the mechanical properties of 
polymers?

A: Yes, gloss change can be an indicator of 
material degradation. Weathering can alter a 
material's surface through oxidation, 
roughening, microcracking, or other 
degradation mechanisms, resulting in gloss 
loss. However, the significance of gloss 
change depends on the application. In some 
cases, it may be primarily an aesthetic 
concern, while in others it can signal 
broader surface degradation that may 
warrant further evaluation.

A: Not necessarily, but darker colors often 
absorb more heat, which can introduce 
additional thermal stress. Performance 
depends on the entire formulation, not just 
the color. You can have a dark color, but if 
the formulation as a whole is robust, you'll 
be better positioned for long-term 
performance.

A: There are a few polymers that are 
inherently UV stable, but most are not. Light 
energy interacts with the polymer chains. 
Imagine the molecules are linked by springs. 
When light hits them, those springs begin to 
vibrate back and forth. Over time, that 
vibration overcomes the bond strength and 
begins breaking the polymer chains down. 
That's why a stabilization mechanism is 
needed to either absorb or convert the light 
energy.
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Q: Is there any software that can 
simulate material performance in 
weathering conditions?

Q: Is there a standard or test method for 
condensation?

Q: How do you deal with condensation in a 
two-sided product with a cold indoor side 
and a hot, humid outdoor side?

A: There are software tools that can model 
aspects of material performance and 
environmental exposure, but accurately 
predicting long-term weathering behavior 
remains challenging. Real-world durability is 
influenced by many interacting variables, 
including UV exposure, temperature, 
moisture, geography, product design, and 
material formulation. As a result, physical 
weathering testing remains an important tool 
for validating performance and identifying 
potential failure modes.

A: The recommended test method will vary 
depending on the application. From a design 
standpoint, the goal is first to understand the 
actual service environment and identify the 
expected temperature and humidity 
conditions. Then, select a test method that 
introduces the relevant moisture and thermal 
stresses. Another consideration is the testing 
equipment being used. A vertical rack 
weatherometer may be best in some cases, 
whereas a flat-array weatherometer may be 
better in others, such as for deck boards 
where moisture remains present for longer.

A: Condensation is really a moisture-
management challenge driven by temperature 
differences. The key is understanding where 
moisture forms, how long it remains, and what 
failure mechanisms it may create. We typically 
evaluate those risks through humidity, 
condensation, and thermal cycling exposures 
while also considering both material selection 
and product design.
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Q: Are there any simulation packages 
that can predict part durability? What key 
inputs are required from a material 
characterization perspective?

Q: How do you determine the aging 
conditions in a laboratory setting 
(humidity, temperature, UV exposure, 
etc.)?

Q: How can separate failure modes be 
considered and correlated to service 
conditions (heat, UV, solution chemistry, 
load)?

A: It would depend on the application's 
service environment and expected service 
life. You would want to consider whether the 
part will experience additional stresses, 
such as bending, stretching, or repeated 
vibration that may contribute to product 
fatigue, in addition to traditional weathering 
factors such as UV exposure, temperature 
cycling, and moisture.

A: Lab aging conditions should be driven 
primarily by the real service environment 
and the failure modes you are trying to 
reproduce. Typically, you start with field 
conditions (UV exposure, temperature, 
moisture cycles, and chemical contact) and 
then map those to standardized frameworks 
(e.g., ISO 4892, ASTM G154, SAE J2527) to 
define spectral output, irradiance, 
temperature, and wet/dry or humidity cycles. 
The key is not to "maximize severity," but to 
accelerate relevant degradation 
mechanisms without introducing non-
representative ones.

A: Failure modes are best separated using a 
controlled, one-stressor-at-a-time or factorial 
approach. For example, isolate UV-only, 
thermal-only, chemical exposure-only, and 
then combined exposures to understand 
interactions. Post-exposure analysis 
(mechanical property retention, spectroscopy, 
microscopy, color change, etc.) helps identify 
which mechanism drove the damage. 
Correlation to service conditions comes from 
matching the dominant field stressors and 
validating whether combined-stress tests 
reproduce the same failure signatures seen in 
real-world samples.



Ready to collaborate?
Now that you know us better, let’s explore how we can help 
you achieve your product, process and business goals.

Q & A

Contact us today to discover the right solution for your 
next application.
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