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laser beam irradiation model
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Fig.3 Simulated results of the ultrasound field distribution at different time for ultrasound wave generated by single laser beam in

the PBX model
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Fig.4 Simulated results of the ultrasound fields at different time for ultrasound wave generated by single laser beam in a model

with a crack
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Fig.5 Simulated results of the ultrasound fields at different time for ultrasound wave generated by three laser beams in a model

with a crack
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Fig.6 Simulated results of the ultrasound fields at different time for ultrasound wave generated by three laser beams in a model

with a hole
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Numerical Simulation of Laser Ultrasonic Nondestructive Testing of Internal Defects in PBX

PEI Cui-xiang', Yl Dong-ci', LIU Wen-wen' , ZHOU Hai-giang®
(1. State Key Laboratory for Strength and Vibration of Mechanical Structures, Xi'anJiaotong University, Beijing Institute of Technology ,Xi'an 710049, China;
2. Institute of Chemical Materials, CAEP, Mianyang 621999, China)

Abstract: To improve the efficiency of ultrasonic testing for plastic bonded explosive ( PBX) materials, and ensure the reliability
and safety of the final product, a non-contact and nondestructive testing method of internal defects in PBX based on laser ultrasonic
technique was studied. Based on thermo-elastic mechanism, a finite element numerical calculation method and model for the laser
ultrasound of PBX material were established. The distribution of internal transient temperature and ultrasound fields of PBX material
under the pulsed laser irradiation was obtained. The interaction between the laser ultrasound with the internal hole and crack
defects of PBX was simulated. The numerical results show that using 5 laser beam to stimulate simultaneously, it can greatly
improve the detection ability of laser ultrasound on internal defect within the safety temperature range of PBX. The detection of the
cracks with length of more than 0.5 mm and the holes with diameter of more than 0.2 mm can be realized. The feasibility of laser
ultrasound for the internal defect detection of PBX materials is preliminarily validated

Key words: polymer bonded explosive( PBX) ; internal defect; nondestructive testing; laser ultrasonics; multi-beams; numerical
simulation
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