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Zirconium Silicate Dispersion Strengthened Porcelain

HE Dingkun', LI Yueming', SUN Yi', LI Kai', WAN Detian®, BAO Yiwang®
(1. School of Materials Science and Engineering, Jingdezhen Ceramic University; China National Light Industry Key Laboratory of
Functional Ceramic Materials, Jingdezhen 333403, Jiangxi, China; 2. China Building Materials Academy, Beijing 100024, China)

Abstract: A porcelain was prepared with Kaolin clay, potassium feldspar and quartz as raw materials and zirconium silicate as a
reinforcing material. The effects of zirconium silicate content, firing temperature and holding time on the properties of porcelain were
investigated, and the strengthening mechanism of zirconium silicate particle dispersion on the porcelain was analyzed. The results
show that the optimum porcelain reinforcement can be obtained at zirconium silicate content of 6%, firing temperature of 1300 °C
and holding time of 30 min. The bending strength increases from (58+6) MPa to (106£11) MPa, and the growth rate is 83%. The radial
compressive stress and tangential tensile stress are generated in the matrix during the cooling process due to the difference of thermal
expansion coefficient between zirconium silicate particles and matrix, resulting in the increased porcelain strength.
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Table 1 Chemical composition of raw materials wi%
Chemical composition SiO, Al O3 Fe O3 TiO, CaO K,O Na,O Zr0, Y,0; I.L.
Kaolin 48.14 36.91 0.42 0.04 0.01 0.88 0.07 13.20
Feldspar 70.25 16.39 0.11 0.03 0.53 9.27 3.13 0.20
Quartz 97.95 0.53 0.19 0.33 0.44 0.29
Zirconium silicate 31.98 6.52 0.49 0.68 56.57 0.42 1.54
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Bending strength. Weibull plots and bulk density of sintered porcelain at different firing temperatures for 30 min
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Fig. 3 Holding time is 120 min for sintered porcelain, bending strength, water absorption and bulk density of sintered porcelain
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Fig. 4 SEM images of sintered porcelain at 1 300 ‘C with different holding time
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Fig. 6 SEM images of sintered porcelain with zirconium silicate addition of 6% at 1300 C for different holding time
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