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Development of Ductile Bulk Metallic Glasses with Tensile Plasticity
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Abstract

Based on the systematically investigation on Zr-TM-Al cast glassy alloy, we developed the alloy design
method to obtain a malleable ductile cast glassy alloy. Tensile test of cast glassy alloy with distinct
plastic elongation has been performed to estimate viscous flow in shear band. Viscous flow
in shear band during tensile plastic deformation appears to occur uniformly with a constant
shear deformation rate, and the estimated viscosity is 3.8 X103 Pas when the shear band
width is assumed as 15 nm. In addition, temperature rise in shear band is estimated from
the relationship between the temperature and viscosity in supercooled liquid state. It is
also concluded that the effective mean temperature in moving shear band is about 852 K. As
conclusion, low viscosity in supercooled liquid state is one of necessity factors to realize
tensile ductility





