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Numerical simulation and analysis of lock-in thermography
for thickness measurement of coating

Zhang Jinyu, Meng Xiangbing, Yang Zhengwei, Wang Dongdong, Tao Shengjie
(The Second Artillery Engineering University, Xi’an 710025, China)

Abstract: On the basis of the heat transfer, a three-dimensional heat conduction model was proposed.
The coating applied sinusoidal variation of heat flux was analyzed using large-scale finite element analysis
software ANSYS. The use of two loading and subtraction effectively overcome the effects brought about
by the constant part and environmental factors. Then data fitting method for seeking phase was discussed.
Changing loading frequency, multiple sets of the quantitative relationship curves were obtained. From the
theoretical point of view, the relationship of the phase between the modulation frequency and thickness
were revealed. Finally, using the linear stages in curves, the quantitative relationship between phase and
thickness was identified. A theoretical basis for precise measurements of coating thickness using infrared
lock-in method was provided.
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Fig.1 Theory of lock-in thermography
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Tab.1 Thermal properties of materials

Thermal Special heat
Materials conductivity /ﬁk Lot Density/kg - m=3
IW-m K g
Acrylicacid 0.78 1378 2160
Glassfibre 0.152 1297 1200
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Fig.3 Temperature curve at sinusoidal load
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Fig.7 Fitting curve
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