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Analysis of Dynamic Instability of Interfacial Slip
Waves Based on the Surface Impedance Tensor

LI Nan', WANG Yue sheng, YU Guilan’
(1. Institute of Engineering Mechanics, Beijing Jiaotong University ,
Beijing 100044, P .R. China;
2. Department of Civil Engineering, BeijingJiaotong University ,
Beijing 100044, P.R. China)

Abstract: A new method relying on the Stroh formulism and the theory of the surface impedance ten-
sor was developed to investigate the dynamic instability of interfacial slip waves. The concept of the
surface impedance tensor was extended to the case where the wave speed is of a complex value, and
the boundary conditions at the frictionally contading interface were expressed by the surface
impedance tensor. Then the boundary value problem was transformed to searching for zeroes of a
complex polynomial in the unit cirde. As an example, the steady frictiona sliding of an elastic half_
space in contact with arigid fla surface was considered in details. A quartic complex characeristic e-
quation was derived and its solution behavior in the unit drcle was discussed. An explidt expression

for the instabilility condition of the interfadal slip waves was presented.

Key words: fridional contact; slip wave; instability; Stroh formalism; surface impedance tensor



