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Paint manufacturers highly value their product 
development processes, viewing them as an im-
portant—and proprietary—means of differentiating 
themselves from the competition. As the architec-
tural coating sector becomes increasingly competi-
tive, product and brand differentiation becomes 
ever more crucial, as does the ability to bring new 
coatings to market more quickly. A certain amount 
of product testing is required, however, to ensure 
the development of quality products that perform 
as expected. Some test methods can take weeks 
or months to complete. As a result, at the present 
there is only so much a coating producer can do to 
speed up the development process.

The need for more rapid new product develop-
ment is being driven by several forces. Paint 

companies, of course, are always looking to introduce 
novel architectural coatings that meet the chang-
ing needs of both consumers and contractors. In 
addition, our society is conditioned to rapid change, 
according to Paul Wilson, technical director for 
Architectural Coatings with PPG Industries. “The pace 
of change of technology—specifi cally, the advances 
in handheld devices, computer technology, and the 
Internet—have increased expectations regarding the 
availability of ‘new and improved’ products and their 
speed to market. The Internet has so increased the 
accessibility of new technology of all types that com-
panies need to continually innovate to keep pace.”

Quickly evolving regulatory requirements, 
particularly in the areas of lower VOC and HAPs 
content for fi eld applied coatings, have driven 
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reformulation efforts as well. “A need for lower and 
lower VOC paints and more environmentally friendly 
paints has put a lot of pressure on the product 
development cycle. The whole move to green is 
causing paint manufacturers to reformulate and 
push products in directions that they didn’t even 
consider 10 years ago,” says Joan Schuller, general 
manager of Dow Coating Materials.

Growing interest in functional coatings that not 
only beautify and protect, but also have additional 
capability (self-cleaning, antimicrobial, etc.) has 
also been encouraging manufacturers to introduce 
new products. Schuller notes that the coatings 
industry in general is getting to be more marketing-
savvy. “Companies are launching higher-quality 
products, niche products, and products with spe-
cialized performance. So the marketing angle has 
really kicked in quite a bit and our formulator cus-
tomers are demanding technology to support their 
ability to market differentiated paint performance.”

More recently, shortages in key raw materials 
such as titanium dioxide and acrylates have led to 
reductions in the amount of these ingredients used 
or in substitutions of ingredients, both of which 
require reformulation. “The industry fundamentally 
has changed in terms of its supply dynamics with 
TiO2, and while these may be very short-term prob-
lems, they’re problems that need to be answered. 
Companies are aggressively putting plans in place 
to ensure their raw material supply and, if they 
can’t, they’re reformulating with different raw ma-
terials that help them maintain quality and ensure 
reliable supply,” adds Schuller.

"There is always interest in speeding up the 
product development process," notes Michael D. 
Brown, managing partner with TZ Chemicals Interna-
tional Pty Ltd. "Even though many paints are based 
on only a handful of ingredients, certain steps must 
be taken to ensure that the products will meet all of 
the relevant requirements, from regulatory compli-
ance to durability performance," he adds. While 
there is always room for improvement, according to 
Steve Revnew, vice president of product develop-
ment for The Sherwin-Williams Company, certain 
tests must be completed and they cannot be sped 
up if they are to be done correctly. 

Sherwin-Williams, like most large paint com-
panies, uses a phase-gate process to manage 
its product development activities. While certain 
activities within each phase can be run simulta-
neously, it is not possible to move on to the next 
phase until a gate review has been conducted 
and all conditions for that phase have been met. 
"It really is a matter of focus. Testing is defi nitely 
the critical path. But any time accelerated testing 
is involved, thoroughness is paramount. No steps 
can be skipped in order to fi nish the process more 
quickly," Revnew observes. 

Another challenge, according to Schuller, can be 
the traditional operating model between the sup-
plier and the formulator, “where the supplier 
develops a probe and the customer tries it, and then 
(the customer) goes back to the supplier and they 
go back and forth until they fi nd the right solution. 
These interactions can eat up a lot of time.” Dow’s 
solution has been to put the right confi dentiality 
agreements in place and collaborate more openly 
with its key customers so that product development 
is approached more as a joint project. “We are 
getting better and faster feedback, which greatly 
speeds up the development cycle,” she observes.

The company has its own R&D facilities and 
test fences and relies on various types of acceler-
ated and actual weathering testing and validation 
processes for its exterior architectural coatings. 

Like much of the industry, Sherwin-Williams 
follows ASTM test methods. It also uses proprietary 
in-house developed approaches to supplement 
standard testing protocols. The type of product and 
specifi c end use application dictate which array of 
tests will be employed.

At PPG, the architectural coatings research 
organization works very closely with the marketing 
team and with global colleagues to identify needs 
and expectations for new products, and works with 
raw material suppliers to identify new and emerging 
technologies, according to Wilson. “Our cross-func-
tional teams include members of the research orga-
nization along with marketing, purchasing, technical 
service, product stewardship, manufacturing/supply 
chain, and the product training team, and they all 
work together throughout the various stages of the 
product development process,” he notes.

In terms of testing and evaluation, the company 
considers exterior exposure testing still to be the 
“gold standard,” and PPG continually correlates 
all of its accelerated weathering testing to actual 
exterior exposures. “We have used both new ac-
celerated testing and standard accelerated UV 
exposure testing to shorten our test cycles, but we 
continue to correlate those tests with results from 
actual exterior exposure test sites,” he explains. 
The company evaluates exterior durability of proto-
type formulas and polymers on a continuous basis. 
All prototype testing is carried out simultaneously, 
and there are several key points at which “cuts” are 
made to narrow the candidate fi eld. The fi eld test-
ing and any fi nal modifi cations, as well as gathering 
fi nal test data to support the product launch, are, 
however, done sequentially.

"The big question is how to increase our confi -
dence level in the correlation between accelerated 
testing data and actual weathering performance 
while at the same time reducing the testing time. It 
is not an easy question to answer," states Revnew.
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Leading weathering 
testing companies Atlas 
Material Testing Tech-
nology LLC and Q-Lab 
Corporation, as well as 
the National Institute of 
Standards and Technol-
ogy (NIST), are working 
to address just that 
question.

There are currently 
two types of accelerated 
testing methods em-
ployed to evaluate exteri-
or architectural coatings: 
outdoor testing based on solar tracking with mirror 
concentrators and indoor laboratory tests. Both 
types are used according to ASTM methods.

The mirrors in solar concentrators refl ect and 
concentrate full spectrum sunlight onto a test spec-
imen and the entire system automatically tracks 
the sun throughout the day, resulting in maximum 
concentration of the amount of sunlight exposure. 
Atlas’ Equatorial Mount of Mirrors with Accelera-
tion (EMMA®) solar concentrator system is located 
in Arizona. It is also available with a water spray to 
simulate a benchmark Florida environment. In both 
cases, the tests provide approximately 8x accelera-
tion over real time tests. The Q-Trac Natural Sun-
light Concentrator from Q-Lab is also available with 
and without water spray. Depending on the test 
starting time, this system provides results that are 
the equivalent of three years of Florida UV exposure 
in just six months. 

In 2010, Atlas and the Department of Energy 
won an R&D 100 Award for their jointly developed 
Ultra Accelerated Weathering System (UAWS), which 
can provide as much as 100x acceleration. The 
system’s mirrors are prepared with 91 layers of 
specialized interference coatings that focus UV rays 
from the sun but refl ect some of the visible and IR 
wavelengths, preventing overheating, according to 
Allen Zielnik, a senior consultant within Atlas' Test-
ing Solutions group. Initially developed for photo-
voltaic applications, it is now also being used as a 
research tool for coatings development. An average 
test takes two to four weeks and can provide results 
comparable to 10 to 20 years of natural weathering. 
The company plans to commercialize the system by 
mid-2011 and add additional capacity.

For indoor accelerated testing, fl uorescent and 
xenon arc systems are available. The test equipment 
manufacturers disagree on the value of each. Fluo-
rescent-conduction devices provide an inexpensive 
method (ASTM G154) for screening binders, but are 
not as accelerated as xenon systems because they 
lack the visible and longer wavelength UV part of the 
solar spectrum. Thus, they are not particularly good 

for predicting color and 
appearance properties, 
according to Atlas’ Ziel-
nik. “Xenon arc weather-
ing devices provide a 
much better representa-
tion of sunlight over all 
wavelengths, and the 
level of acceleration 
is similar to that seen 
for outdoor systems 
(~8x). Temperature and 
humidity can also be 
controlled,” he notes.

Jeffrey Quill, direc-
tor of technical applications for Q-Lab, on the other 
hand, asserts that fl uorescent testing is used exten-
sively by the coatings industry (ASTM D4857 and 
11507). Standard EN927-6, which is a modern test 
method developed by Dr. Guido Hora in Germany 
in conjunction with 10 national research institutes 
and four international coatings manufacturers, has 
demonstrated great correlation with natural weath-
ering for both color change and physical property 
change. “While it is true that xenon has full spec-
trum sunlight, it is not stable. As xenon arc lamps 
age, they produce less shortwave UV and more 
visible and IR light.  Additionally, xenon in general 
is moisture defi cient,” he adds. According to Quill, 
the condensing humidity function of the fl uorescent 
test is the best match to natural wetting. “Dew, not 
rain, is why products are so wet outdoors, and with 
porous wood substrates, moisture becomes one of 
the most important stressors,” he adds. 

It is important to note that fl uorescent and 
xenon testing devices complement one another. 
A good accelerated test program incorporates ac-
celerated indoor and outdoor tests including both 
xenon arc and fl uorescent systems.

Signifi cant advances in laboratory testing have 
met with some diffi culty. Atlas has introduced 
some new technology, but none as yet has been 
incorporated into the ASTM methods. Paint com-
panies thus use the advanced systems to supple-
ment tests carried out according to the accepted 
standards. Both Atlas and Q-Lab have developed a 
new optical fi lter in conjunction with Ford that is a 
better match to outdoor sunlight. The companies 
introduced new systems based on the fi lter—the 
Daylight-F optical fi lter from Q-Lab and the Right 
Light™ fi lter from Atlas.

Atlas has also introduced a new spray nozzle 
that simulates a more aggressive rainfall effect and 
has been demonstrated, according to Zielnik, to 
show improved correlation to outdoor weathering in 
Florida, particularly in terms of gloss performance. 

Temperature has also been shown to have 
an effect on the rate of weathering. “Even just a 

There are currently two types of 

accelerated testing methods employed 

to evaluate exterior architectural 

coatings: outdoor testing based on solar 

tracking with mirror concentrators and 

indoor laboratory tests. Both types are 

used according to ASTM methods.
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10 degree difference can result in an apparent 
fi ve times difference in some cases if the differ-
ence spans the Tg of the coating,” Zielnik explains. 
“Unfortunately, for many coatings, the temperature 
of weathering tests often is very close to the Tg, 
and thus there can be errors in weathering rate 
determinations, especially given the fact that the 
surface temperature of samples can noticeably 
vary depending on color, substrate, and other 
factors,” he adds. Atlas has thus developed an IR-
based temperature control system that measures 
the surface temperature of each sample and allows 
for adjustments due to the variability. 

It is important to note, according to Quill, that 
each paint company tests its products in slightly dif-
ferent ways. In addition to outdoor testing services 
provided by Q-Lab and Atlas, many large paint com-
panies have their own test fences in large fi elds. 
“Unfortunately, though, because this work is all con-
sidered to be proprietary, very little new research is 
published. That means that work is duplicated from 
one company to another, rather than investing in 
fi nding ways to improve the technology,” he says.

The most recent development from Q-Lab is 
the Q-Sun Xe-3-HDS, a xenon arc device that allows 
delivery of separate solutions to the sample plane. 
It was initially developed for the testing of the acid 
etch resistance of coatings and has been adopted 
by ASTM in test method D7356. The company is 
also seeking a research grant to work on Europe’s 
EN927 standard to see if the correlation of results 
obtained by this method with natural weathering, 
particularly for polyester coatings, can be improved.

Work by the auto industry may also fi nd applica-
bility to architectural coatings. “Ford and other auto 
manufacturers have done a lot of work to under-
stand weathering of coatings in terms of photooxi-
dation,” comments Quill. “The SAE1960 standard 
is a result of these efforts. It is possible that this 
knowledge can be trans-
ferred to other types 
of coatings that experi-
ence similar weathering 
conditions.”

NIST has also been 
working to develop 
an alternative testing 
method that can reduce 
testing times but provide 
accurate, reliable results 
with the goal of reducing 
the time required for the 
product development 
cycle. “Our goal is to 
enable true service life 
prediction using a more 
scientifi c method for 

collecting accelerated testing data, quantifying 
results, and also correlating the results to actual 
weathering behavior,” explains Joannie W. Chin, 
leader of the Polymeric Materials Group in the Ma-
terials and Construction Research Division at NIST.

To achieve that goal, NIST has combined the 
use of a new testing device known as the SPHERE 
(Simulated Photodegradation with High Energy 
Radiation Exposure) with a reliability-based math-
ematical model. The SPHERE consists of 32 test 
chambers that have independent temperature and 
moisture controls. The light source is a uniform 
light source originally developed for other optical 
applications that was adapted for the system and 
provides the equivalent of 16–22 suns. The result—
many tests can be done simultaneously and very 
rapidly.  Most importantly, the three-year results 
predicted by the statistical model using three-
month testing data matched with the results ob-
tained after exposure for three years on the rooftop.

NIST has a patent on the device and currently is 
working to commercialize it. The group is also con-
tinually refi ning the mathematical model. So far they 
have tested solvent-based epoxy, acrylic, melamine, 
and acrylic urethane systems. Chin expects that 
results would be similar for waterborne coatings as 
well. Presently, efforts are directed toward the study 
of polymers for photovoltaic applications.

In addition to both indoor and outdoor acceler-
ated testing according to ASTM (and/or European 
methods), many paint companies also do some 
fi eld or natural weathering testing, which can be dif-
fi cult in a shorter development cycle. At PPG, “Once 
the R&D team verifi es that performance testing 
meets the goals defi ned in collaboration with the 
marketing team, we manufacture test batches and 
arrange testing in key markets across the country. 
Coordinating the tests and obtaining results quickly 
is often a challenge when the whole product devel-

opment cycle is shortened,” 
Wilson says.

Field testing is very 
important, however, accord-
ing to Brown. “Today,” says 
Brown, “the warranty on paint 
is more of a marketing issue 
than a technical one. But 
because branding is such an 
important aspect, paint com-
panies are looking to lever-
age any differentiators they 
can develop.” To that end, he 
believes that more applica-
tion testing should be done. 
“Paint is now seen more as a 
consumer packaged prod-
uct rather than as a can of SPHERE device. Photo courtesy of NIST.
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chemicals. Therefore, coatings should be subject to 
testing similar to consumer packaged products, in 
well-controlled test markets with professionals and 
do-it-yourselfers evaluating the paint after the sale, 
including its application as well as its performance 
on the wall.”

The question still remains, however, whether or 
not the new coating product development cycle time 
can be reduced. Dow believes so, by utilizing its high 
throughput research technology, accelerated test-
ing, and Exposure Vision™ system. High throughput 
screening enables the evaluation of hundreds of 
ideas at once, with development efforts that nor-
mally would take six months executed in a span of 
four to fi ve weeks, according to David Speece, global 
technical director for Architectural Coatings with 
Dow Coating Materials. The top fi ve to 10 formula-
tions are then subjected to accelerated testing for 
one to six months, with the best performers also 
evaluated with natural outdoor exposure testing.

At any given time, the company has about 
10,000 panels being tested. To scientifi cally track 
and measure outdoor performance for these 
thousands of test panels, Dow developed its 
patented Exposure Vision system, which integrates 

digital imaging, performance analysis, inventory 
management, sample handling, tracking, archival 
capabilities, environmental sensors, and “ma-
chine vision.” “High-resolution digital imaging is a 
key feature that we perform on each panel every 
two to three months. Computer algorithms enable 
analysis of the images for overall characteristics 
such as tint retention, staining, and yellowing, 
as well as discrete features or defects, such as 
cracks, fl akes, and spotty mildew. The images and 
analysis data are stored on a database to provide 
easy access to the information, which, with our 
new Exposure Vision Viewer, will be available for 
customers to review right from their desk by log-
ging onto our secure server,” Speece remarks.

The goal of these efforts is to help Dow’s cus-
tomers feel more confi dent when making product 
launch decisions based on these test results with-
out the need to do further testing of their own, thus 
reducing overall development time. It will be initia-
tives such as this one, combined with advances in 
the reliability of accelerated weathering test systems 
such as the SPHERE, that will provide opportunities 
for shortening the product development cycle for 
exterior architectural coatings in the future.

Testing panels example. Photo courtesy of Dow Coating Materials.
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