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Terahertz Nondestructive Testing of Coating Defects Based on Multiple
Echoes Numerical Simulation

Gu Jian', Ren Jiaojiao"?, Zhang Dandan'’, Zhang Jiyang"’, Li Lijuan"*
'School of Opto-Electronic Engineering, Changchun University of Science and Technology, Changchun 130022,
Jilin, China,;

*Zhongshan Institute of Changchun University of Science and Technology, Zhongshan 528437, Guangdong, China

Abstract It is difficult to obtain effective bonding defects characteristics from the main echo of terahertz pulse when the
defect thickness is too small, because the terahertz time-domain pulse carrying the defect information overlaps with the
reflection pulse from the substrate. To this end, a terahertz propagation model based on transfer matrix method is
established. The model is used to numerically analyze the propagation characteristics of terahertz pulse in the bonding
defects of thin coating. Combined with the terahertz time-domain simulation results of coating bonding defects, a method
for identifying coating bonding defects based on multiple echo features is proposed, and the skewness characteristic of
defect signal is used to construct terahertz image. The 10- and 15-pm-thick bonding defects preset in 50- and 80-pm-thick
coatings are identified successfully with an average recognition accuracy of 95. 2%.

Key words  measurement; coating; bonding defect; skewness imaging; terahertz time-domain spectroscopy;

nondestructive testing
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Fig. 3 Schematic diagram and photo of reflection-type THz-TDS system. (a) Schematic of reflection-type THz-TDS system;

(b) photo of THz-TDS and scanning system
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Fig. 5 Optical parameters of the coating at terahertz band. (a) Refractive index; (b) extinction coefficient
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