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Numerical Simulation Analysis and Echo Signal Characterisation of

Hetian Jade Ultrasonic Waves
WANG Jiale, ZHANG Xiangfeng, SI Chengxin, MA Tongwei, LI Jun

(School of Mechanical Engineering, Xinjiang University, Urumgi Xinjiang 830017, China)

Abstract : The nondestructive testing of Hetian jade is of great significance to its value and can provide a
strong basis for subsequent processing, carving and collecting. The finite element simulation model of piezoelectric
ultrasonic nondestructive detection of Hetian jade was established based on the linear elastic principal equation
of isotropic medium for the mechanical and acoustic properties of Hetian jade, and the time domain analysis,
frequency domain analysis and EMD decomposition of the echo signal characteristics were carried out, and the
energy entropy of each IMF component after the EMD decomposition was calculated. The time domain analysis
and EMD decomposition of the simulated signal and the experimental signal show that the change law of the
simulated signal is consistent with the change law of the experimental signal, which lays the foundation for the
ultrasonic NDT of Hetian jade.
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