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Controlling of structure and mechanical properties of thin-film metallic glasses
by ion bombardment of unbalanced magnetron sputtering
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Thin-film metallic glasses are considered to be optimum materials for
nanoimprint technology because they show high hardness, high corrosion resistance and excellent
thermal formability. In this study, we investigated the structure, morphology, mechanical and
thermal properties of Ti-Cu-Zr-Ni-Hf-Si thin-film metallic glasses deposited by unbalanced magnetron

sputtering under different Ar ion bombardment conditions. It was found that Ar that is the plasma
formation gas was incorporated into the glass structure of the deposited films and that the Ar
content in the films could be changed by controlling the intensity of Ar ion bombardment. The
hardness, Young"s modulus, thermal stability and thermal formability of the films were improved by
the Ar ion bombardment. We clarified that the improvement of the mechanical and thermal properties
is due to the formation of inhomogeneous local structure in few nanoscale by the incorporation of
Ar.
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