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Abstract The glass-ceramic of Li,0-Al,05-SiO, system was fabricated by using yttrium oxide and iron oxide that it can
reduce the melting temperature and affect the homogenization. Zirconium sulfate was used as a nucleation agent. Calcium
phosphate was used to improve the flow the glass so as reduce the viscosity of the glass. The glass-ceramics met a
thermal shock test of more than 750°C and the temperature at which the coefficient of thermal expansion rapidly increased
at over 800°C was shifted by about the above 30°C. Therefore, it is concluded that the glass-ceramic of Li,O-Al,0,-SiO,
system with yttrium oxide and iron oxide was founded to have good melting conditions and excellent thermal expansion
resistance at high temperature such as special field for kitchen utensils.
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Table 1

Oxide composition (wt%) of LAS glass-ceramics
Oxide composition (Wt%) EKC EKC-Y EKC-F EKC-N EKC-ADV EKC-S
Sio, 64.70 64.18 63.88 63.95 64.00 64.40
Al O, 20.90 20.15 20.15 20.15 20.00 20.60
Li,O 3.67 3.75 3.72 3.72 3.72 3.60
BaO 2.50 2.55 2.45 2.45 2.45 2.20
TiO, 2.80 2.80 2.80 2.80 2.80 2.65
ZrO, 1.68 1.67 1.60 1.60 1.60 1.60
ZnO 2.00 2.00 2.00 2.00 2.00 2.00
P,O; 1.77 1.54 1.63 1.54 1.00
Na,O 0.50 1.05 0.90
CaO 0.37
K,O 0.85 0.75
MgO 0.15 0.15 0.15
Fe,0; 0.10 0.53 0.05 0.27 0.37
Y,0; 0.33 0.13 0.05 0.22 0.22
SnO, 0.53 0.55 0.55 0.55 0.50 0.46
Total 100.00 100.00 100.00 100.00 100.00 100.00




156  Ji-Sun Lee, Tae-Young Lim, Jonghee Hwang, Youngjin Lee, Dae-Woo Jeon, Sun-Woog Kim, Yong-Ho Ra and Jin-Ho Kim

Table 2

Heat-treatment of LAS glass-ceramics with Y,O; and Fe,O,
Sample name Nucleation Crystallization Appearance
EKC 730°C-4 hr 850°C-4 hr B-Quartz solid solution
EKC-Y 730°C-4 hr 870°C-4 hr B-Quartz solid solution
EKC-F 710°C-4 hr 870°C-4 hr B-Quartz solid solution
EKC-N 730°C-4 hr 870°C-4 hr B-Quartz solid solution
EKC-ADV 710°C-4 hr 860°C-4 hr B-Quartz solid solution
EKC-S 700°C-4 hr 860°C-4 hr B-Quartz solid solution

| Raw materials |

| Weihing |

| Mixing |

I
Melting

at 1680°C for 3h
I

| Forming |
|

Annealing
at 600°C for 1h

Heat treatment
for 4h

Fig. 1. Experimental procedure for preparing glass samples.
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Fig. 2. Photographs of glass-ceramic samples: (a) EKC, (b)
SIM-Y, (c) SIM-F, (d) SIM-N, (e) SIM-ADV, (f) SIM-S.
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Fig. 4. Coefficient of thermal expansion of glass samples.
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Table 3
Coefficient of expansion of glass samples

Thermal exp. Coeff. (10°°/°C)

Sample name

50~600 (°C) 300~600 (°C)
EKC ~0.260 ~0.200
EKC-Y ~0.798 ~0.684
EKC-F 0.850 1.018
EKC-N 1377 1.570
EKC-ADV ~0.266 ~0.560
EKC-S ~0217 -0.190
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EKC 859 1.848 2.594 3.145 800~805
EKC-ADV 857 1.775 1.435 2250 840~845
EKC-S 854 1.383 1.668 4364 835~840
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