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Advances in Plasticity Theory for Amorphous Alloys
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Abstract: Amorphous alloys represent a class of new materials with both glassy structure and atomic bonding possessing
a series of excellent mechanical physical and chemical properties and thus showing widely potential applications in fields
of defense and aerospace projects. Atomic packing is longrange disordered but shortwrange ordered in amorphous alloy

without traditional crystalline defects such as dislocations and grain boundaries. Therefore the classical theory of plasticity
based on dislocations and twins poses a great challenge to describe the plasticity of amorphous alloys. It has been well ac—
cepted that macroscopic plastic flow of amorphous alloys is a result of the spatiotemporal evolution of microscopic dynamic
"flow event" though it is still unclear. In this paper we briefly review several representative theories for amorphous plas—
ticity including free volume theory shear transformation theory shear transformation zone theory and cooperative shear
model. In addition the possible structural origin of amorphous plasticity and our recent advances in understanding the
plastic flow localization into shear-bands are reviewed. Finally we identify a number of important points that deserve fur—

ther investigation in this field.
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