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ABSTRACT

Yitria-Stabilized Cubic Zirconia Crystals with Various Y305 amounts (6-15 mol%) were grown by
the Skull melting technigue.

The modeling of the nucleation at the Skull bottom and ihe best growth condition were studied.
The abrupt changes in generator heating Power and lowering rate of crucible caused the dendritic
growth in the grown cyrstal. The optimum condition of cubic Zirconia single crystals was obtained
when the lowering rate was gradually increased.

The effect of Y,0O amounts on the perfiction and the color of the grown crystal were deter-
mined. The darkish color generated in the crystals added Y, O, amounts over 12mol% was eliminated

by the annealing in air at 1200°C for 24 hrs.
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Fig. 1. Principles of mduction heating.
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Fig. 2. Schematic diagram of skull melting eguipment.

Starting Material

4-N grada Ir0,, Y203

Slow Cooling

| Cutting, Lapping, Pelishing }——

characterization

Fig. 3. Schematic diagram of experimental procedure
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Fig. 5. Modeting of nucleation by the geometric

selection.
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Table 1. The Results of CZ Crystal Growth by the
Change of Y:0; Content
Sample|YO@anA)| Trans- | 2nd| 2nd phase
® content | parency |phase appearance
PZ-1 6 mfo |vory cloudy|l o [In the entire body
PZ-2 7 m/fo cloudy ¢ |In the upper part
_ Milky region in the
CZ-3| 8 m/o Good Ay Upper 1D
CZ-4| 9 mfo |vervGood | X x
CZ-5| 10 m/o |very Good| x ® J
CZ-6 [ 11 mfo |very Good| x X
CZ-7| 12 myo |L1. Darkish| = X
(O exist, A exist in upper crust, x: nonexsl)
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Fig. 7. Growth direction determination by the Lauc technique.
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Table 2. Color Difference in Sample{ CZ-7) bet.
ween before and ater Anmealing .

Annealing Y (%) X ¥
Belore 771 0 310 n 3zl
After 78 1 0. 306 0 37

While stand-

ard sample 84 7 0. 288 0. 292
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