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Effect of Zirconia on Mechanical Properties of Chemically Strengthened Lithium
Aluminosilicate Glasses

HE Jin', WANG Mingzhong', CHEN Zhihong', LI Shuzhi', XU Yinsheng®, LU Ping*
(1. Xianning CSG Photovoltaic Glass Co., Ltd., Xianning 437100, Hubei, China; 2. State Key Laboratory of Silicate Materials for
Architecture, Wuhan University of Technology, Wuhan 430070, China)

Abstract: Lithium-aluminosilicate glasses with different zirconia (ZrO,) concentrations were prepared by a melting-quenching
method. Glass slices were treated using a two-step chemical strengthening method below glass transition temperature (7). The effect
of ZrO, addition on the glass stability, hardness and chemical strengthening performance was investigated. The results show that the
T, increases with the increase of ZrO, concentration in the range of 0-5% (in mole fraction). The absence of crystallization peaks
indicates these glasses are rather stable. An appropriate addition of ZrO, can promote the Li*-Na" ions exchange and increase the
layer depth. The surface compression stress (o.) increases with the increase of the ZrO, concentration and reaches a maximum value
of 1 055.6 MPa at 4% ZrO, concentration. The center tension firstly increases and then decreases slightly with the increase of the
ZrO, concentration, indicating that these glass samples have a good shock resistance. The addition of ZrO, has little effect on the
hardness of glasses after chemical strengthening. Although the addition of ZrO, decreases the crack resistance, these glasses still have
a good crack resistance performance after chemical strengthening.
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Fig. 2 Depth of compression (d.) and compression stress (o)
of ZA glass samples with different ZrO, concentration
after chemical strengthening
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Table 1 d. 6., and center tension (o) values of ZA glass
samples after chemical strengthening

Sample dJ/um d(50)/um o, (Na)MPa d/um o/MPa o&/MPa

ZA-0 182.5 108.7 369.1 6.3 883.0 358
ZA-1 189.6 92.3 402.7 6.1 893.5 39.1
ZA-2 178.5 92.3 370.1 6.0 928.5 37.5
ZA-3 163.4 98.0 292.9 59 991.8 343
ZA-4 160.1 102.4 279.5 6.0 10556 327
ZA-5 157.3 95.4 2553 6.3 1009.2 33.4

0. (Na) is the o, after the Li"-Na" ion-exchange; d. (50) is d_ at the half value
of o, (Na); ZA-x is 64.15Si0,-(13.33-x)AL,03-xZr0,-0.6B,0;-10Li,0O-
10Na,0-0.43K,0-1.49MgO.
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Table 2 Vickers hardness (Hy) of ZA glass samples after chemical strengthening with different loads H\/GPa
Sample No. 098 N 1.96 N 2.94N 498 N 9.80 N 19.60 N 29.40 N 49.00 N
ZA-0 7.56+0.04 7.16+0.09 6.95+0.05 6.79+0.02 6.46+0.04 6.04+0.02 5.95+0.02 5.90+0.02
ZA-1 7.54+0.02 7.26+0.03 6.97+0.01 6.67+0.02 6.544+0.00 6.30+0.02 6.22+0.01 6.13+0.01
ZA-2 7.55+0.04 7.25+0.05 6.96+0.04 6.85+0.03 6.59+0.01 6.34+0.02 6.30+0.02 6.18+0.03
ZA-3 7.38+0.02 7.27+0.02 7.11+0.02 6.84+0.05 6.66+0.01 6.48+0.02 6.30+0.01 6.25+0.01
ZA-4 7.55+0.03 7.18+0.03 7.08+0.01 6.81+0.03 6.60+0.02 6.49+0.02 6.34+0.01 6.23+0.01
ZA-5 7.50+0.04 7.14+0.01 7.07+0.03 6.78+0.02 6.64+0.03 6.5+0.03 6.32+0.03 6.28+0.01
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Fig. 3 Hy of samples before and after chemical strengthening
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