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Development of nano/micro forming and evaluation
technology of Zr-base bulk metallic glass

M.-R. Ok, J. Y. Suh, S. J. Chung, K. T. Hong and Y. S. Ji

Abstract

Although bulk metallic glasses have many outstanding aspects in their chemical, mechanical or functional properties,
some critical problems still hinder their wide application. The most important one is the brittle nature of them, which is the
serious problem to structural application. So, to use viscous flow is now the only competent way to form bulk metallic
glass. In this study, we investigated the basic nature of viscous flow of Zr-base bulk metallic glass, vitrelloy 1, in terms of
process variables. The results were used to design the thermo-mechanical process composed of heating, holding, pressing,
and cooling, which have unique influence on the glass transition and crystallization behavior. We adopted small load scale
and dies with nano/micro patterns on them. The results were evaluated using several analytical methods.

Key Words : Bulk Metallic Glass, Heating Rate, Glass Transition, Crystallization, Nano/micro Forming.
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Fig. 1 Variation of viscosity of Vitreloy 1 with tem-
perature: effect of (a) heating rate and (b)

' applied load.
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Table 1 Change of crystallization temperatures with

the increment of heating rate. (O: crystallized,

X: amorphous)

Max. temp. 420 440 450 460
(heating rate)
10K/min o ¢ o
60K/min - X o 0O
300K/min - - - X
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Fig. 2 Deformed surface at 450°C with heating rate of

60K/min: (a)
surrounded with scratches and (b) two regions

replicated vickers pyramid

with and without initial scratches.
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