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Analysis of stress wave propagation induced by longitudinal impact in composite rods
using wave element method

M. Mirzajani Department of Civil Engineering, Marand Technical Faculty, University of Tabriz, Tabriz, Iran

M. H. Tabatabavakili

Aras International Campus, University of Tabriz, Tabriz, Iran

Abstract

In many impact-contact events we face the problem of wave propagation on a composite rod. In this type of problem, there is a
possibility of developing a gap and re-collision between the object and the rod, which requires defining a boundary condition
capable of modeling this complex process. Also, a numerical method that can provide accurate modeling of the stress wave
propagation process is very critical. Using the wave element method with boundary conditions related to impact-contact problems,
we have been able to model stress waves propagating in multi-layer rods. It includes repeated contact and short-term rebound at
different points on the body and at various time instants. In the present research, the wave element method and the impact-contact
boundary condition have been used to model wave propagation in multi-layer rods. The results obtained from this method are
compared with the analytical solution presented for simpler problems, and then problems with the nature of complex stress wave
propagation are modeled. It has been shown that the introduced method has the ability to analyze problems with good accuracy.
Keywords: Longitudinal impact, Wave Element Method, multi-layered composite rod, Successive impacts, impact-contact

boundary conditions.
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