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Crystallization Behavior of Super-cooled Oxide Melts Characterized
by Electrical Capacitance Measurement under Shear Stress

s Rz

Kunihiko NAKASHIMA

Synopsis: It is well known that the electrical capacitance of liquids is generally much higher than that of solids owing to the

differences in their respective polarization mechanisms. These differences were exploited as a sensitive indicator of

the crystallization of molten oxide melts in an experimental furnace equipped with an electrical capacitance

measuring system. The system comprised a Pt-based alloy crucible and a rotating rod that allowed evaluation of the

effect of agitation generated by the rod, connected to a capacitance meter.

In this report, crystallization behavior of super-cooled oxide melts, as examples of calcium silicates and oxyfluorides,

characterized by electrical capacitance measurement under agitation generated by rotational motion are explained.
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Fig.1 Schematic of the electrical capacitance measuring
system under shear stress field.
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Fig.2 Temperature dependence of capacitance for 50Ca0-
50Si02 melts without revolution.
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Fig.3 SEM images of the polished section and XRD patterns
for 50Ca0-50Si02 samples quenched at given
temperatures shown.
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Fig.4 Temperature dependence of capacitance for 50Ca0-50Si02
melts with various revolution speeds.
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Fig.5 Temperature dependence of viscosity and capacitance for
50Ca0-50Si02 melts with revolution speed of 60 rpm.
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Fig.6 Temperature dependence of capacitance for 51.8Ca0O-
43.2Si02-5CaF2 melts without revolution.
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Fig.7 XRD patterns of 51.8Ca0-43.2Si02-5CaF2 samples

quenched at given temperatures shown.
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Fig.8 Temperature dependence of capacitance for 52.5CaO-
37.5Si02-10CaF2 melts without revolution.
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Fig.9 XRD patterns of 52.5Ca0-37.5Si02-10CaF2 samples
quenched at given temperatures shown.
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Fig.10 Temperature dependence of capacitance for

51.8Ca0-43.2Si02-5CaF2 melts with various
revolution speeds.
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52.5Ca0-37.5Si02-10CaF2 melts with various
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Fig.12 SEM images of primary crystals of 51.8Ca0-43.2Si02-
5CaF2 and 52.5Ca0-37.5Si02-10CaF2 samples
quenched at given temperatures shown.
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