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Abstract; Based on an introduction of the physical models of the non-harmonic effect of the phase transition
of the solid material structure, this paper reviews the progress in the researches of the non-harmonic effect
of crystal structure phase transition, such as the incommensurability of one-dimensional insulating materi-
als with structural phase changes, two-dimensional binary alloy structural phase transition and graphene
material semi-metal-antiferromagnetic-paramagnetic phase transition, and three-dimensional topological
material structure phase transitions and thermoelectric material structure phase transitions, and describes
the research methods we use and the important conclusions we draw. It systematically explains the role of
non-harmonic effects in the phase transition of crystal materials. Finally, a prospect to the future study of
non-harmonic effects in crystal structure phase transitions is given so as to provide theoretical references
for the predictive design of new material structures and the regulation of material interfaces.
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