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ABSTRACT

Nanocerystalline Glass-Ceramics have excellent properties such as high mechanical
strength, high elastic modulus, and good surface roughness, and have the trends to
replace NiP-plated aluminium, glass and chemically strengthened glass for the potential
use as substrates of the high density magnetic storage devices. The facts which affected
glass-ceramics such as the kinds and amounts of nucleating agents, the heat-treatment
were discussed and kinetics of crystallization was studied in this thesis. The kinds of
new materials have been successfully developed finally.

Nucleating agents play a key role in obtaining the nanocrystalline glass-ceramics.
The effect of different amounts of nucleating agents in the preparation process of
nanocrystalline glass-ceramics was studied by means of DTA, DSC, XRD. And the
optimal amount of agents was obtained. The process of crystallization was simulated by
Ansys, the Avrami exponent and the activation energy were calculated. The composite
nucleating agent was more effective than either of single one in the experiment. We
were found that ZrQ,+P,0s were powerful in the heat-treatment process of nucleation
and provided a template for the ultimate crystalline microstructure te some extent. The
grain would never grow too bigger.

How to control the process of heat-treatment was important to the grain size and
final properties of samples. The parameters including nucleating temperature,
nucleating time, crystalline temperature and crystalline time in the process of
heat-treatment were investigated in this thesis, and their effects on nanosize were
studied. The relationship between microstructure and mechanical properties was
discussed. Moreover, this material with optimum properties will be developed by the
control of ¢rystalline phase, grain size, and its content.

The nanophase glass-ceramics have been developed in the experiment from
Li;0-AlL(’-S10; systems. The heat-treatment samples through the above conditions
showed the excellent properties as follows: vikers hardness 736MPa, Bending hardness
280MPa, Young's modulus 105GPa, Surface roughness smaller than 2am, thermal
expansion coefficient 70-120*107°C™!. They are suitable for the substrates of magnetic
storage devices. The samples also were coated diamond film and BST film and we are

expecting to broaden its application range as d cheap substrate material.

Keywords: glass-ceramics, nanocrystalline, magnetic storage devices, nucleating agents
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