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Numerical study on response characteristics of Sy; Lamb waves to groove

defects in welded thin plates

ZHENG Haichao ZHU Xinjie GAO Guangjian DENG Mingxi
(Army Logistics University, Chongqing 401331, China)

Abstract The response characteristics of the Sy Lamb wave propagation to the groove defects, as well as the
influences of the weld joint on the detection sensitivity of the Sy Lamb wave to the groove defects, have been
investigated using numerical simulations. The simulation results show that the reflection ratio of the Sy r
signal (i.e. the echo signal of the Sy Lamb wave reflected by the groove defect) monotonously increases with
increase in the depth of the groove defects. However, the change trend of the reflection ratio of the Sy g signal
is no longer monotonic with change in the width of the groove defects. It is proposed that the width of the
groove defects can be evaluated via simultaneously considering both the reflected ratio of the So_r signal and
its duration. It is found that the detection sensitivity of the Sy Lamb wave to the groove defects decreases
with increase in the weld reinforcement. In contrast, the detection sensitivity of the Sy Lamb wave to the
groove defects is found to be slightly influenced by the width of the weld joint. The weld reinforcement is a
main factor that obviously affects the detection sensitivity of the So Lamb wave to the groove defects. The
simulation results show that it is feasible to use the So Lamb wave to detect the groove defects hidden behind
the weld joint. The results concluded in this paper lay a basis for further development of ultrasonic Lamb wave
nondestructive testing technique for welded plate structures.
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Fig. 1 Dispersion curves of Lamb waves
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Fig. 2 Two-dimensional finite element simulation model of Lamb wave propagation in a welded thin plate
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Fig. 11 Curves of the reflected ratio of the Sy r
signal versus the defect depth under the different
weld widths
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