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Constitutive equation for viscous flow behavior of
Mg based bulk metallic glass in supercooled liquid region

CHENG Ming', ZHANG Shrhong', J.A. Wert’
(1. Institute of Metal Research, Chinese Academy of Sciences, Shenyang 110016, China;
2. Riso National Laboratory, Roskilde DK-4000, Denmark)

Abstract: Viscous flow behavior of Mgeo Cuso Yio bulk metallic glass in supercooled liquid region was investigated.
The supercooled liquids exhibit that Newtonian viscosity in equilibrium state transforms to a non- New tonian viscosi-
ty in norrequilibrium state with temperature and strain rate increasing. According to VFT ( VogelFulcher T am-
mann) equation with the Arrhenius function, the relation between flow stress and viscosity and temperature was es-
tablished. Viscous flow of M geo Cuso Yio bulk metallic glass depends on temperature and strain rate. It can be de-
scribed with the freevolume model and used to interpret the implement of Mg-based bulk metallic glass viscous
forming process. When the temperature is higher than glass transition temperature, the number of atoms which can
jump during deformation of bulk metallic glass increases. Atomic jumps are biased in the direction of the external
force. This forms the plastic flow showed in macroscopic. With strain rate increasing, free volume obtained from
thermal fluctuations can t meet the need of more and more atomic jumps. It results in steady state New tonian viscos-

ity transfer to nomr Newtonian viscosity.
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Fig. 1 Flow stress as function of strain rate

and temperature for M geo Cuso Y 10 alloy

(Open circles represent fracture strength)
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[llustration of individual atomic jump during viscous flow of metallic glass

(a) —Basic step for macroscopic diffusion and flow; (b) —Creation of free volume
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