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Abstract: Owing to the influence of environmental temperature, pollution, moisture, and other climatic
factors, metal components of power transmission and transformation systems are prone to premature failure.
Generally, weather-resistant materials are coated on metal components. In view of the shortcomings of the
existing methods for measuring the coatings, this study uses lock-in thermographic technology to evaluate
the thickness. First, the principle and repeatability of the method were verified using standard coating
specimens. The results show that the method is reliable and stable for the evaluation of the coating thickness.
Subsequently, a wedged weather-resistant coating sample was tested. The error in the measured thickness
was within £35% of the actual value. Therefore, the phase image can be used to effectively measure and
evaluate the thickness and uniformity of weather-resistant coatings.
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Fig.2 Visible image of coating specimen
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Fig.4 Relationship between thickness and phase of standard

coating specimen
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Fig.6 Original infrared image of weather resistant coating at different times in the first cycle
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Fig.7 Test results of weather resistant coating
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Table 1  Calculated thicknesses and actual thicknesses at

verification points

Verification Phase Calculated True Error/%
point value/°  thickness/um  thickness/pum

M -77.0 113.0 108 4.8

N -67.4 140.5 145 -3.1

P -60.9 172.1 164 49

Q -57.6 191.7 185 3.6
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