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ABSTRACT

The objective of this research was to produce crucibles from zirconia-alumina

composite (ZTA) with improved thermal shock resistance for gemstone heat-treatment.
ZTA samples were prepared by mixing 5-30 wt% of 0.6 lm tetragonal zirconia powders

with 2.8 lm alumina powder. The mixed powders were then pressed into pellet using

hydraulic system at 65 MPa, and sintered at 1,500 1,600 and 1,700 °C for 4 hrs.

Characterization of the ZTA samples were performed in a series as follows: chemical and
phase analysis by X-ray fluorescence (XRF) and X-ray diffraction (XRD) techniques;
microstructure investigation by a light microscope (LM) and scanning electron microscope
(SEM). Physical properties such as particle size distribution, firing shrinkage, density,
strength were determined either before or after sintering. Thermal shock resistance of the
sintered samples was determined using two standard test methods: ASTM Cb554-
93(1999) and ASTM C-117-98. It was found that the density and flexural strength of

ZTA samples increased with increasing sintering temperature. According to ASTM-C554-



93(1999), the ZTA samples with 20 wt% zirconia sintered at 1,700 °C (ZTA-2017)
exhibited the highest thermal shock resistance with a critical temperature change ( AT¢) of
400 °C. Consequently, slip—casted crucibles ZTA-2017 could withstand more than 40
cycles of air-quenching, while a typical alumina crucibles failed at only 6-7 cycles. Crack

branching and crack deflection mechanism due to existence of microcracks were believed to

be responsible for such improvement in thermal shock resistance of the ZTA crucibles.
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