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Preparation of Y-Al-Mg-Si-O-N oxynitride glass-ceramics by
high-energy ball milling
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Abstract: Amorphouszing effect of high-energy ball milling on Y-Al-Mg-Si-O-N powder was studied. The effects of
velocity and time of high-energy ball milling on the structure and the micrograph of Y-Al-Mg-Si-O-N powder were
investigated. The results show that, with the increase of milling velocity and time, TiO, and MgO are completely
amorphousized, Y,0; and ZrO, are amorphousized, while SiO, is partly amorphousized, whereas Si;N4and Al,O3 have
no evidence of amorphization. Through the milling process, the size of the powders gets smaller and the strain in the
powder becomes larger. As a result, the powder changes from slice or fibre shape to particle shape. The refining and
amorphousizing of the powder accelerate the sintering process. The largest linear shrinkage rate for
3Y,0;-10A1,05-3Mg0-65Si0,-15S13N,4-2Ti0,-2ZrO, and 3Y,03-10A1,05-3Mg0-50810,-30Si3N4-2Ti0,-2ZrO, are
4.97% and 7.80%, respectively, and their bending strength are 78.1 MPa and 123.1 MPa, respectively.
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Fig.1 Milling processes of oxynitride glass raw material



516

2
Table 2 Milled process of powder
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Fig.2 XRD patterns of raw material 1 after ball milling by A X (0.154 06 nm) 7 d

different processes
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Fig.4 Low magnification SEM images of raw material 2 before and after ball milling
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Fig.5 High magnification SEM images of raw material 2 before and after ball milling by different processes
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Fig.6 Line shrinking rates of different samples after sintering 7
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Fig.7 Bending strengths of different samples after sintering
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