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ABSTRACT

For self-developed alkali-alkaline earth-silicate and commercial glass melts for plasma display panel substrate, the corrosion
behavior of fused casting refractory consisting of Al,0;-Zr0,-Si0, was examined at the temperature corresponding to 10% dPa-s of
melt viscosity by static finger methode. The corroded refractory specimens showed a typical concave shape due to interfacial
convection of melts at their flux line. However, the corrosion thickness by commercial glass melts was 6~10 times comparing to that
by the self-developed melts. From the view point of the glass composition and the role of alkaline earth in glass network, it was
discussed the effect of alkali/alkaline earth diffusion and temperature on the refractory corrosion.
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Fig. 1. Experimental set up for refractory corrosion.
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PD-200

Cs-77

T-2 T4 T-6

Temperature (°C)

at logn=2 (dPa-s) 1573 1545 1553 1546 1551
Final diameter (mm) 10 12 14.5 14.5 14.7
Corrosion depth (mm) 5 3 0.5 0.5 0.3

Fig. 2. Results of AZS refractory corrosion for PD-200, CS-77, and T-series at temperature corresponding to logn=2 (in dPa-s).
Initial diameter of refractory: 15 mm.
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Table 1. Compositions, Viscosity, and Density of Commercial PDP Substrate Glasses and T-Series

PD-200 CS-77 T2 T4 T-6
Si0, 57.4/66.30 65.3/71.03 62.1/68.36 63.9/69.13 64.0/69.55
ALO; 6.79/4.62 0.96/0.62 0.71/0.46 0.7/0.45 0.7/0.45
Na,0 4.2/4.70 4.61/4.86 43/4.59 43/451 43/453
K,0 6.59/4.86 5.54/3.84 6.4/4.49 6.4/4.42 6.4/4.44
N SR,0 10.79/9.56 10.15/8.7 10.7/9.08 10.7/8.93 10.7/8.97
i‘;t“;‘:/‘r’;‘otif,’/z‘)s MgO 1.98/3.41 0.29/047 4.08/6.70 4.03/6.50 4.04/6.54
Ca0 4.96/6.14 10.78/12.56 5.68/6.70 5.61/6.50 5.62/6.54
StO 6.88/4.61 7.07/4.46 5.11/3.26 8.44/5.29 5.89/3.71
BaO 8.03/3.63 0.13/0.06 7.56/3.26 2.57/1.09 495211
$RO 21.85/17.79 18.27/17.55 2243/19.92 20.65/19.38 20.5/18.9
710, 3.06/1.72 3.96/2.10 4.06/2.18 401/2.12 4027213
Temperature at logn=2 dPa+s (°C) 1573 1545 1553 1546 1551
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Table 2. Density (p) and Calculated v= 10%p, (1/")", (1/p)""* of
PDP Substrate Glasses and T-Series

PD-200 CS-77 T2 T4 T-6

p at 25°C (g/em’) 275 264 276 275 270
v=10%p (dPa-scm’/g) 36.36 37.87 3623 3636 37.07
(my™ 040 040 040 040 040
(/p)" 077 078 077 077 078
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Fig. 3. Back scattered image for corroded area by FE-SEM: Darker gray alumina crystal with embedded white gray zirconia and gray

glass phase.
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