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THIE VISCOSITY OF LIQUID METALS AND AN
EMPIRICAL R ATIONSHIP BETWEEN THEIR
ACTIVATION oNERGY OF VISCOSITY AND
THEIR ‘ MELTING POINTS™
LA V. GRrosse {

Research Institute of Temple University, Philadetphia, Penn.

Absteact 1 is shown that w simple cnpirical relationship exists between the activation enerpy of

viscosity for Tiguid metals and their melting points. This relationship coupled with Dac Andrade’s
expression for (he viscosity of the hguid metal at the melting pomi (7, )¢
v VAL T )
Ny (0 poises) 57010 Vo= ,,,,,l'"~"— -
L
(o Atowi 1 lig. b volume at mep; "K)
permils s now Lo estimate the viscosity ol any metal having a closepached crystal structure, i.c., one
for which the Andrade relationship holds, atany temperature.
Al available experimental datia o the viscosity of metals were used (o establish the empivical
relationship shown in Fig. 2.

T metals, from Li, the dighoestc o Lw {element 103), the licaviest, represent over
30 per cent of all known clenicnts. Tt 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 of v other class of substances.  As
monatomic elementars o oo they e ~able to theorcetical treatment
than more compies tie e oty of the latter shows avery
great temperature dependcnce. i the case oi the metals the change is much less

dramatic.

All available data on the viscosity of 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 1 and 2.9 Additional data were
taken for gallium™ and tin.®»

ANDRADE'S simple formula® expresses the relationship between the viscosity, 7,
and 7 in "K., as follows:
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W For additional details see report of A V. Grossi, “The Liguid Range of Metals and Some of Their Physical
Properties at High Temperatures,” The Rescarch Institute of Temple University, September 5, 1960.
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