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Abstract

Metallic glasses are amorphous metals that do not have a structure with long range atomic order like crystalline materials do, but have pronounced short- and medium-range order at
the atomic scale. Because of their high strength and high elastic modulus compared to those of their crystalline counterparts, the mechanical behaviors of metallic glasses have
received extensive interests in the past few decades. The packing density of amorphous phase is generally thought to be related with glass structure and mechanical property, but this
correlation has not been demonstrated experimentally to date. In this work, a wide compositional range of amorphous thin films were synthesized and the hardness of the films was
investigated by nanoindentation. Systematic hardness measurements using nanoindentation and a combinatorial-deposition method show a correlation between glass-forming ability
and the hardness of amorphous thin films in the Cu-Zr binary system. Distinct peaks in the hardness of the amorphous films were found to match with specific maxima in the critical
thickness for glass formation. The peaks of hardness were interpreted in terms of free volume theory. The experimental methodology adopted in this work can provide an easy way for
searching new glass-forming alloys.
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