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Effects of heat treatment schedule on crystallization behaviors of
Mg-Y-Al-Si-O-N glasses
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Abstract: A glass with the composition of MgggsYs.97Al19.1551152,052.65N7.19 (in mole fraction, %) was chosen as parent
glass. The influence of nucleation temperature, nucleation time and crystallization temperature on the crystallization
behavior of this glass was studied. Furthermore, the effect of one-stage heat treatment on the crystallization behavior of
this glass was also investigated in comparison with two-stage heat treatment. The temperature ranges for nucleation and
crystallization were both determined by DSC curve of the glass. Based on the DSC curve, the optimum heat treatment
schedule was determined by classical method. The crystalline phases in the glass-ceramics were identified by X-ray
diffraction. The microstructures of the glass-ceramics were observed by scanning electron microscopy. The results
indicate that for this glass, heat treatment has great effects on volume fraction of the crystalline phases and the
microstructures of the glass-ceramics, whereas the effect on the type of the crystalline phases precipitated is small. All
glass-ceramics contain ' YMgSipOsN(48-1632), MgSi0O3(19-0768) and Mg;Aly(Si04)3(15-0742) phases. Rod-shape
YMgSi,OsN as the dominant phase appears in all glass-ceramics.
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Fig.1 DSC curve of parent glass obtained at heating rate of
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Fig.2 XRD patterns of glass samples nucleated at 850, 870,
890, 920 and 950 ‘C for 8 h and subsequently heated at
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Fig.4 XRD patterns of glass samples nucleated at 920 C for
4, 6,8, 10 and 12 h and subsequently heated at 1 130 °C for I h
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Fig.6 XRD patterns of glass samples nucleated at 920 C for
10 h and subsequently heated to 1 070, 1 100, 1 130, 1 160,
1200 and 1240 C for1h
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Fig.7 SEM section micrographs of glass samples nucleated at 920 ‘C for 10 h and subsequently heated at different temperatures for
1 h: (a) 1070 °C; (b) 1 100 °C; (c) 1 130 °C; (d) 1 160 C; (e) 1 200 C; (f)1 240 °C
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Fig.9 XRD pattern of glass sample treated at 1 150 C for
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Fig.10 SEM section micrograph of glass sample treated at
1150 C for 10 h
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