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Estimation of Temperature Dependency of Molten Pure Metals Viscosities
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Abstract

The temperature dependency of the viscosity of molten pure metals has been thermodynamically
discussed as a function of the change of the liquid-state enthalpy. The following equation has been

derived:

§=Cror ”070/7 exp (_

k(H-H,)
RT

where 7 and H are the viscosity (mPa.s) and liquid-state enthalpy (J/mol) at a given temperature
T(K). n, and H are the viscosity (mPa.s) and liquid-state enthalpy (J/mol) at the melting point or
at any other temperature 7| (K), higher than the melting point. C'is a proportionality constant with
a value of 0.984 (mPa.s), which relates the estimated viscosity and the measured viscosity. K is the
constant coefficient with a value of 1/4 (-) for pure metals, which is derived from the closed-packing
structure and atom moves caused by melt flow. R is the gas constant (J/mol/K). It has been found
that the temperature dependency of various pure metals can be predicted using this equation.
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Close-packing structure and atom moves caused by melt
flow
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