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Detection and Recognition of the Debonding Defect of Coating
Based on Lock-in Thermography

ZHANG Jinyu, MA Yongchao
(Rocket Force University of Engineering, Xi’an 710025, China)

Abstract: In this paper, the 3D unsteady heat conduction model of coating is established, and the sinusoidal
modulation heating process of the debonding defect model of coating is analyzed numerically. The phase of
temperature changes on coating surface of defect center and no defects are extracted respectively and the
difference with different coating thickness and defect size is calculated. First order difference is used for the
processing of average temperature curves of coating surface which were extracted along the defect radius
direction. The results show that coating defect could be detected and recognized well by phase difference and

the first order difference of temperature.
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Fig.1 The principle of phase locked method for detection of
debonding defects
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Table 1 Thermal properties of materials

e 3 R 5 bl =l
(WI/(m-K)) (J(kg-C)) (kg/m?®)
wEME 0.221 1720 1256
FAEPRL 0.78 1378 2160
ok 0.0242 1006.4 1.225
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Table 2 Defects center phase
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/mm
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Fig.4 Curve dimension and phase difference
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Fig.8 The average temperature and first order difference at 0.02 Hz
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Fig.7 The average temperature and first order difference at 0.01 Hz
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