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REFLECTION AND REFRACTION OF ELASTIC WAVES AT A
UNILATERAL CONTACT INTERFACE BETWEEN TWO GENERALLY
ANISOTROPIC MEDIA "

Yu Guilan  Wang Yuesheng  Li Nan
(School of Civl Engimeening, Northern Jiootong Dndversity, Beifing 100044, China)

Abstract Reflection and refraction of harmonic elastic wases at a unilateral frictional contact interface is
studied] theoretically in this paper. The analysis is presentexd for generally anisotropic media but limited in the
case of sub-critical angle incidence. The incident quasi-body wase is assumed strong enough such that the local
separation and frictional slip may take place at the interface. Sinee the regions of the separation and &lip are
unknown as a part of the solution, the boundary value problem is indesd a nonlinear one. The displacanonts
are expressed a5 Fourier serics with all higher harmonies. Then Stroh formulism is used to derive the local
redaticnship betwemn interface tractions and relative wwlocities. Finally the considered nonlinear wave problem
with unilateral Coulomb frictional boundaries is cast to a set of algebraic equations with simple form. Solutions
in diffevent zones are discussed.  The conditions for the appearanoe of the local separation and slip on the
interface are discussed. An iterative method s developed o determine the separation, slip and stick zones.
Detailed computation is condueted for a particular material combination. The numerical results of the interface
tractions, relative slip wlocities, gap and reflection /refraction coefficients for lower- and higher-frequency wave
modes are presented. The globe sliding and the coupling interaction between anti- and in-plane wase motions
are examined.  The results for harmonic generations can give qualitative explanation to some experiments.
Moreower, it is found that there always exists a small slip zone connecting to the separation zone for most
material combinations, even for the limiting case of unilateral adhesive contact interface with an infinite friction

coctficient .

Key words  elastic wave, anisotropy, friction contact, interface
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