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Fig.1  Non-dimensional cut-off frequency of Timoshenko beam 8, as a function of Poisson’ s ratio v
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Effect of Poisson’s Ratio on Flexural Wave
Propagation in Step-Beam

ZHU Zhi-wei', DENG Zi-chen'”’
(1. Department of Engineering Mechanics, Northwestern
Polythechwical University, Xi’ an 710072, P. R. China;
2. State Key Laboratory of Structural Analysis for Industrial Equipment
Dalian University of Technology, Dalian 116024, P. R. China)

Abstract: The purpose of this study was to investigate the effect of Poisson’ s ratio on the flex-
ural wave propagation in step-beam. The transmission and reflection matrices, based on Timo-
shenko theory, were derived for the junction of two beams. The results show that the negative
Poisson’ s ratio has a significant influence on amplitudes and energies of tansmission and reflec-
tion propagating waves. Due to the analysis of energy of decaying waves, Euler-Bernoulli theo-

ry sometimes is not valid even in low frequencys.

Key words: step-beam; Timoshenko theory; flexural wave; negative Poisson’s ratio



