
Coatings Exposure Testing in Simulated Arctic Conditions

Southwest Research Institute® (SwRI®) works with 
industry to determine the integrity, compatibility 
and degradation resistance of coatings exposed to 

thermal shock or hot wall effects on equipment exposed to 
arctic conditions (–40°F). SwRI offers unique facilities and 
capabilities that can simulate year-round arctic conditions to 
determine the compatibility and resistance of coatings in  
toxic environments.

SwRI engineers offer a broad-based view of thermochemical 
performance of coating systems with environmental 
degradation caused by long-term cyclic exposure or localized 
corrosion-induced coating failure. Services include assistance 
with coating materials selection, life prediction and failure 
evaluation.

Simulated Test Environments
Laboratory-simulated test environments include:

• Storage tank waste fluids

• Boiler feed water

• Hydrocarbons

• Acids

• Sour (H2S) or sweet (CO2) brine fluids

• Chlorinated brines charged with an array of H2S/CO2/CH4 
mixtures 

To help clients meet greater thermal gradient (>200°F) 
demands for coatings exposed to heated toxic fluidized 
environments, SwRI developed test equipment for the 
exposure of multiple coatings using customized automated 
cyclic environment scheduled conditions to simulate arctic 
(outside) with high-temperature (inside) thermal shock 
evaluations.

Arctic Temperature Test Facilities
SwRI’s Environmental Performance of Materials 
Laboratory has various temperature-controlled 
ventilated test chambers equipped with H2S 
monitoring alarms and gas scrubbers. The 
chambers are dedicated for arctic and high-
temperature sour or sweet exposure testing 
of coated panels, fixtures and full-size drilling 
equipment.

S o u t h w e s t  R e s e a r c h  I n s t i t u t e

Benefiting government,  
industry and the public through 

innovative science and technology

D
0
1
9
7
2
2

Coated storage tanks are subject to thermal shock effects in arctic environments.
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SwRI exposure tanks with arctic capabilities simulate thermal shock cyclic 
exposures for coatings evaluation.
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SwRI engineers use state-of-the-art electrochemical impedance spectroscopy (EIS) testing equipment to 
evaluate coating performance before and after exposure to simulated in-service environments.



We welcome your inquiries.  
For additional information, please contact:

corrosiontechnology.swri.org

Gus Vasquez
Senior Research Engineer
(210) 522-6654
gvasquez@swri.org

Environmental Performance of Materials
Materials Engineering Department
Mechanical Engineering Division

Southwest Research Institute
6220 Culebra Road  •  PO Drawer 28510
San Antonio, Texas 78228-0510

Electrochemical Impedance Spectroscopy
The Environmental Performance of Materials Laboratory has state-
of-the-art electrochemical impedance spectroscopy (EIS) equipment 
with EIS software packages to help clients with the performance, 
evaluation and quality control of coating systems through 
impedance measurements. SwRI engineers use these impedance 
measurements to help characterize the exposure effects of coating 
systems due to:

• Thermal shock

• Delamination

• Thinning

• Strength loss or softening

• Blistering

• Localized corrosion protection

Test Methods
SwRI engineers utilize a selection of standardized ASTM, ISO and MIL 
test methods to evaluate the performance of exposed coating systems. 
Some ASTM standards are listed below.

swri.org
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Representative EIS impedance data for coating performance evaluations.

Southwest Research Institute is an independent, nonprofit, applied engineering and physical sciences research and development 
organization using multidisciplinary approaches to problem solving. The Institute occupies 1,200 acres in San Antonio, Texas, 
and provides more than 2 million square feet of laboratories, test facilities, workshops, and offices for nearly 3,000 
employees who perform contract work for industry and government clients.
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Large blistering 
effects are shown on coatings exposed 
to simulated thermal-shock exposures in acidified fluids, 
hydrocarbons and brines with H2S/CO2/CH4 gas environments.

Test ASTM

Pull-Off Strength of Coatings D4541

Degree of Blistering on Coatings D714

Coatings Evaluation in Corrosive Environments D1654

Coating Thickness and Hardness Measurements D7091 & D2240

http://www.swri.org/iprofiles/ViewiProfile.asp?k=nc01q02t633565l
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http://swri.org
http://corrosiontechnology.swri.org
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