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Abstract: Ultrasonic guided waves are widely used in structural health monitoring (SHM) for their long propa-
gation distances and small energy attenuation. Understanding the scattering characteristics of guided waves en-
countering defects is essential for the design of transducer arrays and wave signal interpretation in SHM. The
contact nonlinear scattering characteristics of the SH, wave ( zero-order shear horizontal wave) encountering
cracks in prestressed plates were investigated. Based on the previously developed bi-potential spectral method,
the spectral finite elements ( SFEs) and the finite elements ( FEs) were further coupled with the mortar method

to make full use of the high efficiency of the spectral element method in calculating guided wave propagation
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and the strong ability of the finite element method in discretizing complex structures. The nonlinear scattering

fields of SH, waves interacting with microcracks at different angles in plates under free and loaded conditions
contact theory

were calculated with the developed numerical method. The results show that, the induced 2nd harmonic scat-

2023 4F B 44
rack can still be determined by the distribution of the scattering field.

tering field is approximately symmetrical with respect to the crack direction. Moreover, the existence of uniaxi-
al prestress will not change the symmetry of the 2nd harmonic scattering field, so the orientation of the microc-
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Fig. 1 Schematic diagram of the coupling of finite elements and spectral elements
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Fig. 3 The calculation model for the nonlinear scattering characteristics of the SH, wave encountering cracks in prestressed plates
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