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A Study on the Transparent Glass-Ceramics
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ABSTRACT

Ca0 and ZnO were added to AlOs-5i0% binary system respectively as flux, then Zrs and TiQ. were applied
as nucleating agent to these CaQ-Al(:-5i0. and Zn(0-AlQs-Si0; ternary system glass. The transparency could
not be kept in CaO-AlL0s-3i0; system glass, whereas the transparent glass-ceramics were prepared in Zn(-
AlLQ-S5i0; system glass containing ZrO; as the nucleating agent. Al this lime the optimum heating lemperatures
for the nucleanion and the crystal growth were 780 and 970°C. The sizes of the precipitated cryslals n the
transparent glass-ceramics were below 0.1 um, and their light transmissibilities were mare than 80%.
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Table 1. Compositions of Base Glass
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Fig. 1. Therral expansion curves of CAS system glass.
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fig. 2. Thermal expansion curves of ZAS syslem glass.
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Fig. 3. DTA curves of CAS system glass.
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Fig. 4. DTA curves of ZAS system glass,
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Fig. 5. XRD patterns of heal-treated glass at 1120T
for 6 h after nuleation at various temperatures
m CAS system conlamning 5 wt% ZrQ..
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Fig. 6. Oplical micrographs of heat-treated glass at
1120 lor 6 hr after nucleation at various iem-
peratures in CAS system containing 5 wt% (A)
and 10 wt% (B) of ZrO,.
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Fig. 7. XRD patterns of heat-treated glass at 850 for
6h zlter nucleation al various temperatures in
CAS system containing 10 wi% Ti0,.
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Iig. 8. SEM of crystallized glass at 970C for 6 h which
were nucleated (a) 780°C, (b) 800T in ZAS sys-
tem contaming 10 wt% ZrQs.
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Fig. 9. XRD patterns of heat-treated glass at 850C for
5h after nucleation at various temperature in
ZAS system containing 5 wt% ZrQO,.
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Fig. 10. XRD palierns of crystallized glass at various
temperatures after nucleation at 780%C for 4 hr
in ZAS syslem comtaining 10wi% ZrOs
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Fig. 11. XRD patterns of crystallized glass at various
temperatures after nucleation at 780 for 4 h
in ZAS system containing b wt% ZrO..
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Fig. 12. XKD patterns of glass-ceramics with heating
times in ZAS system containing 10 wt% ZrO,.
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