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ELASTIC WAVE PROPAGATION OF A THIN HELICAL ROD WITH
CIRCULAR CROSS SECTION IN RELAXED STATE "

Liu Yanzhu Sheng Liwei
Department of Engineering Mechanics Shanghai Jiao Tong University Shanghai 200030 China

Abstract  The dynamics of a thin elastic helical rod with circular cross section in relaxed state 1i.e. the dy-
namics of a rod with intrinsic curvature and twisting was discussed. Based on the Kirchhoffs kinetic analogy the
dynamical equations of the elastic rod were expressed by the Eulers angles. The inertial effects of the linear and
angular accelerations of the cross section were considered. The stability in spatial and time domain of a helical
rod with circular cross section in relaxed state was discussed in the sense of first approximation. We proved that
the stability conditions were satisfied in the spatial domain and in the time domain when the wave number was
larger than 1. The propagation of the elastic wave of bending/twisting deformation was discussed and the rela-

tionship between the propagation speed and the wave number was obtained.

Key words thin elastic rod  Kirchhoff$ kinetic analogy  stability =~ propagation of elastic wave
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