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Performance of zirconium silicate ceramic dopped calcium oxide

CHEN Chang-lian /M ANG Hong-quan ,JI Jia-you , HU Ming-wei , XIA Hao- fu ,LIN Hui , HUANG Zhi-liang
(School of Material Science and Engineering, Wuhan Institute of Technology, Wuhan 430074 ,China)

Abstract; To mix the raw materials completely, a series of zirconium silicate ceramic dopped calcium
oxide were prepared by wet milling, using zirconium silicate and calcium nitrate as the raw material.
The phases of the sintered samples were characterized by X-ray diffraction, and the density was
calculated by Archimedes method. We also measured the microstructures and the rupture strength. The
influence of calcium content and sintering temperature on zirconium silicate ceramic was also discussed.
The results show that, as the additive amount of the calcium oxide increasing, the volume density has a
little change in the samples which were sintered respectively at 1 450 'C and 1 500 'C,but decreasing in
which were sintered at 1 550 ‘C ;the maximum of the volume density can reach 4. 19 g/cm?®; all samples
consist of zirconium silicate, monoclinic zirconia and a little stabilized zirconia. The principal crystal
phase is zirconium silicate; zirconium silicate ceramic has more pores, which is the main reason of its
small density; the main fracture mode of zirconium silicate ceramic is the intergranular fracture; as the
sintering temperature increasing,the rupture strength decreases significantly; when the additive amount
of the calcium oxide increasing, the rupture strength first decreases to a degree and then rises, and the
maximum of the rupture strength can reach 186. 0 MPa.

Key words: zirconium silicate; calcium oxide; stabilized zirconia; monoclinic zirconia; flexural strength
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