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New Spectral Plate Element for Simulating Lamb Wave Propagations
in Plate Structures

Wang Xinwei, Wang Feng, Xu Chunling, Ge Luyao
(State Key Laboratory of Mechanics and Control Mechanical Structures, Nanjing University of

Aeronautics &. Astronautics, Nanjing, 210016, China)

Abstract: To further increase the computational efficiency of the time domain spectral finite element
method for modeling Lamb wave propagation in plate-like structures, a novel 2-D spectral plate element
is proposed which can model the 3-D behavior of Lamb wave propagations. The nodal distribution of the
element possesses Lebesgue optimal property and the extended displacement field is adopted in the for-
mulations. Each node has 6 degrees of freedom. The diagonal mass matrix is obtained by using a simple
method, equivalent to the row summation of a consistent mass matrix. Results reveal that the proposed
spectral plate element has similar behavior as the two widely used spectral elements. Moreover, its com-
putational efficiency is raised due to smaller effort in formulation of the mass matrix, larger critical time
step and the ability to model the 3-D behavior of Lamb wave propagation in plates.
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