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THE VISCOSITY OF LIQUID METALS AND AN
EMPIRICAL R ATIONSHIP BETWEEN THEIR
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THEIR MELTING IleN'YS"’
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Abstract e is shown that @ sinple cmpirical relationship exists between the activation enerpy off
viscosity for Tiguid metads and their melting points. This relationship coupled with Da Andrade’s
expression for the viscosity o the hquid metal at the melting, pomi (1, )¢
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permits us now Lo estimate the viscosity of any metal having a closepacked erystal structure, i.c., one
for which the Andrade relationship holds, atany temperature,

All available experimental dati o the viscosity of metals were used to establish the empirical
relationship shown in Fig. 2
To metals, from Liy the dighoests to L {element 103), the heaviest, represent over
30 per cent of all known clemicnts. It has been shown recently™ that their liquid
temperature range, i.c., the ranges from their respective melting points to their
critical points, are greater by far than those off v other class of substances.  As
monatomic clementiar=° o oo they are able 1o theoretical treatment
than more compie: it coccmty of the latter shows a very
great temperature dependence. Tu the case ol the metals the change is much less
dramatic.

Allavailable data on the viscosity ol metals are plotted in Fig. 1, the round points
showing the experimental range.  The experimental data for most metals were
obtained from the Liquid Metals Handbook, Edition T and 2.4 Additional data were
taken for galliom™ and tin. ™

ANDRADE'S simple formula®™ expresses the relationship between the viscosity, 1,
and 77, in "K., as lollows:
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D For additional details see report of AL V. Grosse, “The Liguid Range of Metals and Some of Their Physical
Propertics at High Temperatures,” The Rescarch Institute of Temple University, September §, 1960.
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log S Y = logm a,




