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Preparation of transparent glass-ceramics with high crystallinity

LI Jing, MEI Yu-zhao, LUO Zhi-wei, LU An-xian

(School of Materials Science and Engineering, Central South University, Changsha 410083, China)

Abstract: The transparent Nd,O; doped Na,0-CaO-SiO,(NCS) glass-ceramics with high crystallinity were prepared.
The nucleation and crystallization conditions of precursor glass were determined by DSC. The crystal phase, crystallite
size, morphology and transparency were examined by XRD, IR, SEM and UV-VIS. The results show that the
compositions of crystals are close to NagCaz;SicO;s when NCS glass is heat-treated under different conditions. When the
NCS glass is heat-treated at (630 C, 10 h)H800 C, 1 h), the spherical crystals with grain size of about 1-2 pum are
obtained, the crystallinity and the transmittance of 3 mm thick sample reach up to 79.86% and 68.8% at =710 nm,

respectively. By prolonging the thermal treatment time, the crystallization is almost complete with grain size about 250

um, and the transmittance of 3 mm thick sample still remains 65.5% at 2=710 nm.
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Table 1 Heat treatment system and phases composition of NCS glass
Sample Nucleation Nucleation Crystallization ~ Crystallization Phase
No. temperature/‘C time/h temperature/‘C time/h
0 - - - - Glass
1 630 0 - - Glass
2 630 5 - - Glass
3 630 10 - - Glass
4 630 6 800 1 Glass, sodium calcium silicate
5 630 8 800 1 Glass, sodium calcium silicate
6 630 10 800 1 Glass, sodium calcium silicate
7 630 12 800 1 Glass, sodium calcium silicate
8 630 10 750 6 Glass, sodium calcium silicate
9 630 10 780 2 Glass, sodium calcium silicate
10 630 10 820 0.5 Glass, sodium calcium silicate
11 630 10 800 7/6 Glass, sodium calcium silicate
12 630 10 800 2 Sodium calcium silicate
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Fig.1 DSC and expansion curves of glass
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Fig.2 XRD patterns of glass-ceramics samples 4—7(a) and
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Fig.3 XRD patterns of glass-ceramics samples 8~10
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Fig.7 SEM images of NCS glass-ceramics: (a) Sample 1; (b) Sample 2; (c) Sample 3; (d) Sample 6; (¢) Corrosion surface of sample
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