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Abstract
and vacuum hot-pressing. The results indicate that over stoichiometry of Mg is imperative in obtaining monolithic
Mg; Si. The fracture toughness of the high dense n-Mg, Si sample (D~ 98% ,d ~ 54nm) hot-pressed at 450°C is 1. 67
MPa * m'? which is much higher than that of conventional Mg, Si.

Bulk nanocrystalline Mg, Si(n-Mg, Si) is synthesized by mechanically activated solid-state reaction
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Table 1 Relative densities and the content of impurity
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Table 2 The content of impurity phases in the samples hot-
pressed (under 1. 5GPa) at different temperature T, (group 2)
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Fig. 2 Variation of mean grain size with annealing temperature

for the sampless hot-pressed at 400C
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Fig. 3 Mean grain size and relative density of bulk Mg,Si samples
as a function of hot-pressing temperature
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Fig. 4 The plots of fracture toughness and Vickers hardness
versus annealing temperature for the samples hot-pressed
at 400°C under 300MPa (group 1)
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Fig. 5 Variation of fracture toughness and Vickers hardness
with hot-pressing temperature
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Fig. 6 The relationship between Vickers hardness

and d~'? for nanocrystalline Mg, Si
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