Extending the Range of the Glassy State: Insights from Metallic Glasses
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Focusing on metallic systems, we consider developments in understanding and exploiting the
glassy state that is formed when a liquid is cooled into a solid state without crystallizing,
having in mind that: "The deepest and most interesting unsolved problem in solid state theory
is probably the theory of the nature of glass and the glass transition" [1]. The metallic glasses
are of particular interest for several reasons, not least their excellent mechanical properties.
These lead to possible applications, but also open up the possibility of using mechanical
working to change the structure and properties of glass [2], something hardly explored for
conventional oxide glasses. While plastic deformation can be expected to have structural
effects, it is more surprising that there can be significant effects even well within the
(nominally) elastic regime [3,4]. In this talk we explore the diversity that can be achieved in
the metallic glassy state, from very high energy (‘rejuvenated’) to very low energy (‘relaxed’
and even ‘ultrastable’) states [5]. We also explore the extent to which directionality
(anisotropy) can be induced in metallic glasses [6]. In each case, we examine the potential
applications of the properties (structural and functional) that can be induced.
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