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Fig.3 Ultrasonic propagation diagram
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Fig.6 Detection results of various angles at different depths
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Numerical Simulation of Small-angle Ultrasonic Testing for Inner Cracks in Curved PBX Structure

LI Meng'?, XU Yao'', XIAO Pan', ZHANG Wei-bin', LI Li', CAl Wen-lu*, ZHOU Hai-giang', CHEN Zhen-mao*
(1. China Academy of Engineering Physics Institute of Chemical Materials, Mianyang 621999, China; 2. Xi'an Jiaotong University State Key for Strength
and Vibration of Mechanical Structures, Xi'an 710000, China)

Abstract: In order to explore the influence of the complexity of crack distribution and shape on the particularity of ultrasonic
propagation in curved surface components of polymer bonded explosives (PBX) , and optimize the parameters of ultrasonic
oblique incidence testing, a numerical model of ultrasonic nondestructive testing of curved PBX components was established,
based on the finite element method and typical testing conditions. The surface P under the excitation of transient displacement
was calculated and analyzed by COMSOL commercial software. The propagation law of the internal sound field of PBX compo-
nent was simulated, the ultrasonic detection signals of different angles and cracks were calculated, and the influence of the inci-
dent angle and other parameters on the detection results of small angle oblique incidence of ultrasonic water immersion crack of
curved PBX component was studied. The numerical simulation results show that when the angle between the beam and the crack
is 8°~10°, the small angle oblique incidence ultrasonic detection method has the best detection performance for PBX internal
crack defects, and is not affected by the crack depth. At the same time, the curved PBX simulation specimen was designed and
manufactured, the small angle ultrasonic testing experiment system was built, and the ultrasonic testing experiments under differ-
ent incident angles and crack parameters were carried out. The optimal testing angle (8°) obtained from the experiment was con-
sistent with the simulation results (8°~10°), which verified the rationality of the numerical simulation results and the effective-
ness of small angle ultrasonic testing.

Key words: polymer bonded explosive (PBX) ;crack;ultrasonic oblique incidence detection;numerical simulation
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