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Abstract: As one of the most widely used oxide in many fields, Y3Al;0,5(YAG: Yttrium Aluminum Garnet) has at-
tracted extensive attention. However, due to its high melting point and complex mechanism for phase selection, accu-
rate knowledge of thermo-physical properties for YAG melt, is much desired. Using an advanced aerodynamic levita-
tion laser-melting technique, here the viscosity, surface tension and density were carefully evaluated on both ther-
modynamically stable, and metastable supercooled YAG melts in the temperature scope from 1750 K to 2650 K.
The results indicate that density of YAG melts has a higher sensitivity than that of Al,O; melts upon temperature
change; and YAG melts have one time higher average line thermal expansion coefficient compared to the Al,O;
melts. Al,O; melts’ surface tension is almost constant on temperature in the wide temperature scope, while YAG
melts have a distinct decrease in surface tension following temperature increase. As to the viscosity-temperature
relation, in the supercooled scope, YAG melts have a more obvious rise in viscosity upon cooling.
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Fig. 1

Schematic diagram of aerodynamic levitator for evaluating thermophysical properties of melts

(a) Top and bottom laser sources; (b) Dual color pyrometer and high speed pyrometer; (c) Water-cooled levitation stage;
(d) Infrared transparent window separating the levitation gas from the bottom laser; (¢) Inlet for levitation gas;
(f) Aerodynamic conical converging-diverging levitator nozzle; (g) High speed camera (maximum frame rate 6250 fps; the frame rate for
our measurement being set to be 2000 fps); (h) Bandpass filter with 10 nm (FWHM) centered around 532 nm; (i) Back lighting laser source
with a wavelength of 532 nm; (j) Beam expanding optics; (k) Acoustic excitation device; (1) Gas mass flow controller
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Fig. 2 Apparent temperature versus time curve for YAG melt
As shown in the insert

T, is characterized from DSC measurement of the sample obtained by
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Fig. 3 Typical frame obtained from high speed camera at a
certain temperature

The dark hemispherical area is the shadow cast of the melt drop visible
above levitation nozzle
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Fig. 5 Temperature dependence of surface tension for YAG melt

Insert shows the result of frequency sweeping at 2550 K
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