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ABSTRACT

This study is proposed to find an appropriate bodv for high expansion glass ceramics of Nas0-ALOz-5i0 sys-

tem.

The compositions of basic glasses are selected to he melied casily and to be crystallized intc nepheline with

various contents of alumina. The crystallization tempe-atures of basic glasses are determined by DTA.

The crystals mn the basic glasses developed by heat trearment are investigated by X-rav diffraction analysis, and

thermal properties such as expansion coefficients, fusion points are measured.

We find, therefore, that crystallization temperatures,

tent of alumina.

crystal phases and thermal properties are affected by con-
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Table 1. Basic Glass Compositions

(Wt)
. Sample
AlB|lc| Dl E F

Comp ™

Si0y 32, 50| 85. 50| 38 50| 41. 50| 44. 50| 47. 50
Al 32. 00 29. 00| 26 00| 23. 00| 20. 08| 17. 00
NagD 18.00| 18.00| 18.00| 12.00' 18.00| 18. 00
Ca0 6.00) 6.00] 6000 6.00 600 600
MgQ 4.00] 400 400 4.00 4.00 4.00
TiO, 7.50| 7.50| 7.50/ 7.50 7.50, 7.50
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Table 2a. Appearance Resulting by Heat Treatment
at 800°C (4hrs)

Sample
No. Appearance

A-1 | Gray-violet Coarser fracture

B-1 | Light vellow gray Smooth fracture

C-1 | Gray None

D-1 | Light gray  Smooth fracture

Incomplete
Smooth fracture volume
crystallization

E-1 | Gray

Surface
Smooth fracture crystalliz-
ation only

F-1 | Opalescence
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Table 2b. Appearance Resulting by Heat Treatment
at 1,100°C (4hrs)
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Fig. 2a. X-ray duffraction patierns of glass-ceramics
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Fig. 2b. X-ray diffraction patterns of glass-ceramics
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Table 8. Thermal Expansion Coefficient of Basic
Glasses and Glass—Ceramics
(%1077, 0~300°C)

Sample
-_ AlBlc D|E]|F
treatment ™
1 120.8 1143 114.3) 109.8 102.8 93.6
2 113. 5 115.0| 115. 0| 106.3
3 g5.1) 8.0 8.1 917 927 95.2

1: 800°C (dhrs,)

2 : 800°C {4hrs ) and 1,100°C (4hrs.)

3 : basic glass
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Table 4. Fusion Points of Glass-Ceramics Treated
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