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Pre-stressed Enhancement of Anorthite Coating on Porcelain Tiles
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Abstract: Calcite, quartz and Al,0; were used as raw materials to prepared anorthite coating, and improving the flexural strength of
porcelain tiles via residual surface compressive stress provided by regulating the composition of the coating. The effect of binders,
Al,O3 content, modulus of elasticity of coating and the ratio of cross section between coating and substrate were studied on the
preparation of coating and improving of flexural strength. The results are as follows: when the Al,O; content a is 17.5%, 1% PVA is
used as binder and the sintering process is kept at 1200 “C for 0.5 h, an anorthite coating with a thickness of about 80 um can be
obtained. The hardness of the samples is 630 kg/mm? and the flexural strength increased by 72.6%, from (62+3) to (107+4) MPa.
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Fig. 2 XRD patterns of coatings in different temperatures
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Table 1 Relationship between elastic modulus, coefficient of thermal expansion and pre-stress of Al,O; content

w(ALO3)/% SyS. EJ/GPa E,/GPa EJ/GPa ax10°/C agx10°%/°C ax107%C oJ/MPa
12,5 30.62 22.01 2434 81.68 7.668 7.476 5.897 25.81
15.0 30.62 22.01 26.15 131.07 7.668 7.411 6.089 32.17
17.5 30.62 22.01 28.88 211.80 7.668 7.261 6.118 49.70
20.0 30.62 22.01 27.92 182.38 7.668 7.349 6.171 42,97
225 30.62 22.01 24.88 96.11 7.668 7.492 6.253 23.80

w—Mass fraction.
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Table 2 Relationship between the ratio of cross section and
residual stress

Sy/Se 9.53 12.89 30.62 4451 70.12

o./MPa 32.67  37.60 49.70 53.98 32.67

Sy/S. is ration of cross section between coating and substrate;Eis 22.01; E, is
211.80; ais 7.668; a. is 6.118.
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