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Writing Relevant Coating Specifications 
W. Doni Riddle 

 
Abstract           

Writing coating specifications for an industrial or marine application can be a daunting 
task.  It’s one of many specifications that an engineer must prepare for any given project, but 
it is arguably one of the most important in terms of coating system life cycle.  The 
specification can mean the difference between a coating system lasting 10 years or 20 years, 
or early corrosion and potentially costly repair/replacement.  This paper will discuss the major 
components for consideration in the development of a good coating specification. 
 
Summary            

We as an industry owe it to our customers and ourselves to help specifiers construct 
meaningful specifications based on real world data as they relate to test results. 
 
Introduction            

It is often too easy to write a coating specification.  Some specifiers look at what’s been 
written before for a similar application, adopt those same standards and guess what – 
they’ve got a spec.  It may not, however, be the most meaningful and useful specification 
that can be written. 

 
The Issue            

There are many issues involved in writing a specification, ranging from the selection of the 
optimal coating material and cleaning and painting requirements, to controls over worker 
and environmental protection when performing the work. This column focuses on one 
aspect of the specification process- the use and merits of a selected handful of product test 
methods that are commonly specified for coatings to be used in atmospheric environments. 
Note that the choice of testes would vary considerably for coatings to be used in other 
exposure conditions, such as immersion. I have selected these methods to illustrate some of 
the benefits and potential pitfalls that may exist when using testing to make suitable 
coatings choices. 

 
Coating Tests            

A wide variety of tests exist for coatings used in atmospheric environments. Most of the 
time, coatings specs will include the following ASTM Standard Tests. 

• Physical tests: D 4541-02, Pull-Off Adhesion Test; D 4060-01, Taber Abrasion; D 
2794-93 (2004), Impact Resistance 

• Performance tests: D 4587-05, Fluorescent UV-Condensation Exposure; B 117-03, 
Salt Fog; D 5894-05, Cyclic Weathering 

Each test, when considered on an individual basis, has an intrinsic value. Certainly, those 
tests are used-along with many others-by coatings manufacturers as new products are tested 
and developed. 
 

One issue with these tests in spec writing, however, is the question of whether a coating 
should be required to meet the highest possible acceptance criteria, or to rely on real-world, 
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case history data. When you’re looking at a coating for a particular application, it’s useful at 
the outset to know if the product has indeed been used in that type of application and the 
results it has delivered over time. 
 Here’s a brief example. Consider a urethane coating specification for a new 200-foot 
tall water tower. The specification written for the water tower requires the coating to deliver 
impact resistance greater than a 140 inch-pounds impact resistance rating might be more 
practical. 
 A coating designed to deliver maximum impact resistance may or may not be a good 
choice for this application. Depending on the geographic location of the tank, one or more of 
the performance tests, such as cyclic weathering or UV-condensation exposure, might warrant 
a high acceptance criterion, dependent on case history information for coatings performance 
on similar structures in the area. 
 By requiring this high impact resistance, the specifier may remove from consideration 
coatings that have sufficient impact resistance to do the job but that perform better in other 
important respects. 
 
Reproducibility 

Some other problems associated with the three physical tests include their 
reproducibility. Reproducibility varies widely-up to 80% for the impact resistance test, for 
example. In the case of pull-off adhesion measurements per ASTM D 4541-02, (e.g., for type 
IV testers), the maximum acceptable difference in reproducibility values obtained is 26%. For 
Taber abrasion, maximum acceptable difference in reproducibility limits has been noted as 
90%! None of these tests are particularly precise. Therefore, single value test results have 
limited meaning without knowledge of the statistical spread of results for the coating(s) under 
consideration. 
 Additionally, values for the adhesion test, for example, can be measured on one of five 
types of instrumentation, any of which can report varying values for the same test. Again, 
while these are useful tests, they are best used as guidelines, not as absolutes. 
 
Correlation 

Perhaps the single most significant issue regarding the physical test methods described 
above is that none of the tests provide correlation data to actual field performance. 

In regard to the performance tests, information are now available that provides an 
indication of how well these correlate with performance in the field. Each can be applied to a 
degree, depending again on the real world application. 

 The industry has for many years debated the merits of the salt fog test versus 
the cyclic weathering test. Some have suggested that the salt fog test may be fine for 
applications in which there is a high concentration salt environment, say, in South Florida, but 
that it has little or no meaning on a bridge application in places like Arizona or New Mexico. 

Although the salt fog test remains in many specifications, the history of attempts to 
correlate salt fog test results with any actual outdoor exposures, even marine seashore 
environments, have consistently shown that no correlation exists. For that bridge in Arizona or 
New Mexico, QUV testing, conducted correctly, can provide reasonably realistic degradation 
for loss of gloss and color fade. However, this test provides no information regarding 
corrosion protection properties of the coating. Comparatively recently, outdoor corrosion 
protection as well as weathering degradation characteristics of coatings have been shown to be 
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successfully replicated in laboratory-based accelerated testing by the ASTM D 5894 
corrosion/weathering cyclic test.  

For a more meaningful spec, I would submit that the cyclic weathering test is more 
useful as an overall test for coatings to be used in atmospheric conditions because it is based 
on cyclic exposure to salt fog, dry UV, and condensation. It’s a more realistic test and 
provides better performance comparisons over a wider range of environments. 

Another issue for specifiers is the understanding that fewer third-party labs are 
available to substantiate test results. Test results in many cases are claimed by manufacturers 
based on their own testing. One way for specifiers to understand the validity of those tests 
may be to ask that the manufacturers be ISO 9001 certified, which holds them accountable for 
those numbers and leaves them open for audits at any time. 
 Manufacturers who test beyond ASTM standards are providing an added value to 
specifiers and end users. Accelerated laboratory tests such as electrochemical impedance 
spectroscopy and electrochemical noise testing are two such tools that manufacturers can 
utilized in new product development, helping to develop better coatings that provide enhanced 
overall corrosion resistance. 
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