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Tab.1 Thermophysical properties of epoxy coating and alumina ceramic substrate
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Fig. 1 Relationship between coating thickness and Fig. 2 Typical relationship between coating
phase angle using different loading frequency thickness and phase angle
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Fig.4 Schematic testing platform of laser excited lock-in infrared thermography
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Tab. 2 Values of thermal diffusivity length at different frequencies
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Fig. 6 Results of locked infrared experiment: (a)raw data of 0. 01 Hz thermal excitation;
(b)direct current component after fitting of 0. 01 Hz thermal excitation; (c)alternating current
component of 0. 01 Hz thermal excitation; (d)relationship between coating thickness and

phase using different loading frequency
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Tab.3 Comparison between lock-in infrared method and caliper thickness measurement

) X 5 1 2 3 4 5
B/ mm 0.412 0.401 0.224 0.263 0.253
| R /mm 0. 439 0.423 0. 233 0.276 0.261

MXFIR2E/ % 6.15 3. 86 4.71 3.07
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Fig. 7 Relationship between phase and coating thickness
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Research on evaluation of coating thickness
by lock-in infrared thermography

LIU Changhu', ZHOU Jun®*, ZHU Jianguo', ZHUO Lijun’

(1. Faculty of Civil Engineering and Mechanics, Jiangsu University, Zhenjiang 212013, Jiangsu, China; 2. Aerospace Research Institute

of Materials and Processing Technology. Beijing 100076, China)

Abstract: The thickness of the organic coating on the radome is directly related to the radar target
positioning accuracy and tracking capabilities. Lock-in infrared non-destructive testing technology has
the advantages of non-contact measurement and a large detection area, which can be used to detect and
evaluate the thickness of the coating. This paper theoretically and numerically investigated the
functional relationship between the thickness of the coating and the phase under thermal excitation at
different frequencies, and analyzed the influence of loading frequency on thickness detection. Epoxy-
coated/ceramic substrate samples were prepared, lock-in infrared experiments were conducted on
coatings of different thicknesses, and a calibration curve was established. The results show that the
average error of thickness measurement is within 5% , which has good practical value for engineering
applications.

Keywords: non-destructive testing; lock-in infrared; coating structure; thickness measurement



