The Riemann Problem for Longitudinal Motion in an Elastic-Plastic Bar^�

John A. Trangenstein and Richard B. Pember

Abstract

In this paper the analytical solution to the Riemann problem for the Antman- Szymczak model of longitudinal motion in an elastic-plastic bar in constructed. The model involved two surfaces corresponding to plastic yield in tension and compression, and exhibits the appropriate limiting behavior for total compression, The solution of the Riemann problem involves discontinuous changes in characteristic speeds due to transitions from elastic to plastic response. Illustrations are presented, in both state space and self-similar coordinates, of the variety of possible solutions to the Riemann problem for possible use with numerical algorithms.

�This work was performed under the auspices of the U.S. Department of Energy by the Lawrence Livermore National Laboratory under contract W-7405-Eng-48. Support under contract W-7405- Eng-48 was provided by the Applied Mathematical Sciences Program of the Office of Energy Research at DOE, and by the Defense Nuclear Agency.