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Numerical simulation of shear band in amorphous alloy with
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Abstract: Based on the free volume theory, a constitutive model of amorphous alloy with free volume as
an internal variable was developed to be implemented in the finite element simulation by ABAQUS UMAT sub-
routine. The initial free volume was taken as the variable of material imperfections. And the initial random

material imperfections were defined through extracting random numbers and matching them with element num-

bering by a FORTRAN program. A plane strain model was utilized to simulate the formation and propagation of

shear band in amorphous alloy with initial random material imperfections. It was found that local increase in
free volume could induce localized deformation and the subsequent formation of shear band. The nucleation,
formation and propagation of shear band could relax the strain and free volume in its surroundings. The simula-
tion could capture the main feature of shear band in amorphous alloy. The results coincide with the experimen-
tal observation and the predictions of free volume theory.
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