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Relationship between liquid structure and property
I — Kinematic viscosity of magnesium melt and
its relationship with the microstructure”

Mi Guang-Bao" " Li Pei-Jie"  Ohapkin A V>’ Konstantinova N Yu”  Sabirzianov A A  Popel P S”
1) (National Center of Novel Materials for International Research, Tsinghua University, Beijing 100084, China)
2) (Research Center "Melt" , Ural State Pedagogical University, 26 Cosmonavtovst, Ekaterinburg 620017, Russia)
(Received 25 August 2010 ; revised manuscript received 16 September 2010)

Abstract

The method of crucible rotating oscillation damping was employed to measure the kinematic viscosity of magnesium
melt and the curve of viscosity v versus temperature T from 935 K to 1190 K was obtained. It is exponential increase
(decrease) law of viscosity with the temperature during heating and cooling process ; Besides, based on the physical model
for evolution behavior of atomic cluster in liquid structure, the main structural information of magnesium melt in this
temperature interval — the curve of size d of atomic cluster versus temperature T was obtained; By analyzing the
experimental and calculated data, it is found that both kinematic viscosity and size of atomic cluster of magnesium melt are
monodrome function of the temperature and the relation between them is linear function, i.e., v=v,+ K+ d(T). This
relation reveals the change characteristic of viscosity for magnesium melt microstructure, which presents a new way for

calculating kinematic viscosity of metal melt and understanding the micro-nature deeply.

Keywords: metal melt, correlation between structure and viscosity, evolution of atomic clusters, linear relationship
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