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Abstract: Glass ceramic has a high mechanical strength and low sintering temperature. So, it can be
used as a thick film substrate or a high strength insulator. A series of glass ceramic samples based on
MgO-ALO:-5i02-Zr0: (MASZ) were prepared by melting at 1,600C, roll-quenching and heat treatment at
various temperatures from 9007T to 1400T. Dependent on the heat treatment temperature used, glass
ceramics with different crystal phases were obtained. Their nucleation behavior, microstructure and
mechanical properties were investigated with differential thermal analysis (DTA), X-ray diffraction (XRD),
scanning electron microscopy (SEM), and Vicker's hardness testing machine. With increasing the heat
treatment temperature of MASZ samples, their hardness and toughness initially increase and then reach
the maximum points at 1.300C, and begin to decrease at above this temperature, which is likely to be
due to the softening of glass ceramics. As the content of Zr0Q: in MAS glass ceramics increases from 7.0
wiL% to 13 wt%, Vicker's hardness and fracture toughness increase from 853 Kg/mm® to 878 Kg/mm®
and 1.6 MPa-m'” to 24 MPa'm'” respectively, which seems to be related with the nucleation of elongated

phases like fiber.
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Fig. 1. Fabrication process of MASZ glass ceramics.

Table 1. Composition of glass ceramics (wt.%).
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Fig. 2. DTA curve of the MASZ2 glass ceramics.
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Fig. 3. XRD diffraction patterns of MASZ2 samples
sintered al various temperatures.
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Fig. 4. Optical photographs of MASZ2
treatment at various temperatures.
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Fig. 8. Variations of fracture of MASZ2

samples as a function of heat treating temperature.
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