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On Unstable Propagation of Phase Transition in Materials
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The prediction of earthquake requires quantitative understanding of the earth-
guake mechanism, especially, of the onset of earthquake. It is assumed that the
phase transition of materials in crust can be a trigger that cause a large earth-
quake, though this hypothesis is not verified due to the lack of knowledge on
sudden propagation of the phase transition of materials. Taking advantage of
the recent development of general theories of physical conditions on phase tran-
sition and new techniques for solving free-boundary problems of a moving phase
boundary, this paper examines a possibility that a nuclei of phase transition can
propagate unstably to the surrounding materials in particular directions, when
the balance of the phase energy and the mechanical energy admits such propaga-
tion. Two simple models assuming axial symmetry and plane strain condition are
constructed, and the propagation of the phase transition is analyzed. The analysis
of the first model supports the possibility of unstable propagation of phase tran-
sition, and it is shown in the second model that phase transition can propagate
into a particular region where the deformation is intensified near the boundary of
the two phases.
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