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Simulation of laser ultrasonic detection micro crack by

equivalent load method

Zhan Yu', Liu Changsheng?, Xue Junchuan®

(1. College of Sciences, Northeastern University, Shenyang 110819, China;
2. Key Laboratory for Anisotropy and Texture of Materials Ministry of Education, Northeastern University, Shenyang 110819, China;
3. AVIC Shenyang Aircraft Design and Research Institute, Shenyang 110035, China)

Abstract: The ultrasonic surface wave induced by the laser shock processing and its propagation in half—
space elastic plate with micro crack were simulated with Abaqus software based on equivalent load
method, and the effects of the size of the micro cracks on the ultrasonic signal were also discussed. The
pulsed laser was equivalent to a load with Gaussian profile in time and space, and the relationship
between the physical parameters of the laser and the load was established by the correction factor. On the
basis of verifying the correctness of the finite element model and equivalent load method, the effect of
the crack width and depth on the acoustic characteristics of reflection wave and transmission wave was
discussed. The results show that the equivalent load method is effective to simulate the process of laser
ultrasonic crack detection, and it is very important for the numerical simulation of laser ultrasonic and the
application in the detection of the crack.
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Fig.1 Schematic of laser irradiation on the sample
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Fig.2 Displacement-time curves of nodes
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Fig.3 Displacement-time curves of nodes
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Fig.4 Displacement-time curves of nodes
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Fig.5 Linear fitting curves of experimental results of surface waves
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transmission wave to the crack
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Crack Width Depth . o
the reflection the transmission
number /pm /pm
wave/pm wave/pm
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