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Microforming of Bulk Metallic Glasses : Constitutive
Modelling and Applications

S. C. Yoon, K. H. Baik and H. S. Kim

Abstract
Microforming can be a good application for bulk metallic glasses. It is important to simulate the deformation behaviour

of the bulk metallic glasses in a supercooled liquid region for manufacturing micromachine parts. For these purposes, a

correct constitutive model which can reproduce viscosity results is essential for good predicting capability. In this paper,

we studied deformation behaviour of the bulk metallic glasses using the finite element method in conjunction with the

fictive stress constitutive model which can describe non-Newtonian as well as Newtonian behaviour. A combination of

kinetic equation which describes the mechanical response of the bulk metallic glasses at a given temperature and evolution

equations for internal variables provide the constitutive equation of the fictive stress model. The internal variables are

associated with fictive stress and relation time. The model has a modular structure and can be adjusted to describe a

particular type of microforming process. Implementation of the model into the MARC software has shown its versatility

and good predictive capability.
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Fig. 1 Cross-sectional micrograph of a filled via after
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Fig. 2 Maxwell solid model for viscoelastic materials
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Fig. 4 Deformed geometry of the cylindrical sample at
a compressive strain of 0.15, strain rate is
0.005 5™
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Fig. 5 Average stress-strain curves in the Pd-based
BMG predicted by FEM under various strain
rates
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