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Abstract: In this work, Snell’s law of elastic waves on the moving property interface (MPI) of
time-varying materials has been studied. First, additional constraints of the elastic wave
propagation on MPI are proposed to ensure self-consistence of Snell’s law. Second, based on
Huygens principle, a geometric approach is developed«which can be used to geometrically
reveal the wave propagation directions on MPL_with clear geometric meanings for the
additional constraints. Two criteria are propesed,to determine the existence of reflected or
transmitted wave on MPI. Finally, based on'the two criteria, the conditions for the existence of
reflected or transmitted waves are expressed by moving velocity of MPI and wave propagation
velocities on both sides of MPL/Then, according to the number of reflected and transmitted
waves as well as their polatrization types, the propagation of elastic wave on MPI can be
classified into 6 cases for.SH wave incidence, 12 cases for SV wave incidence, and 15 cases for P
wave incidence determined by moving velocity of MPI and wave propagation velocities on both
sides of MPI. While, the traditional case of elastic wave propagation on a static material
interface, i.e.,2'emitted waves for SH wave and 4 emitted waves for SV or P waves are special
cases of elastic wave propagation on MPI. It is noted that for most propagation cases presented
in this"werk, the propagation coefficients are unable to be solved with only the continuous
conditions on MP], i.e. the continuity of displacement, stress and momentum on MPI. This work
indicates the elastic wave propagation on MPI can have multiple cases of emitted wave which
may provide useful insights for further studying elastodynamics of time-varying materials.
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