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Abstract The synthesis of NisSiy, Ni>Si and NiSi has been investigated by mechanical alloying (MA) of Ni-
27.9at%S81, Ni-33.3at%5i and Ni-50.0at%Si powder mixtures. As-received and premilled elemental powders were
subjected to MA. The as-received Ni powder was spherical and the mean particle size 48.8 um, whereas the
premilled Ni powder was flaky and the mean particle diameter and thickness were found to be 125 and 5 um,
respectively. The mean surface area of the premilled Ni powder particle was 3.5 times as large as that of the as-
received Ni powder particle. The as-received Si powder was angular and the mean particle size 19.1 pm, whereas
the mean particle size of the premilled Si powder was 10.0 um. Self-propagating high-temperature synthesis
(SHS) reaction, followed by a slow reaction (a solid state diffusion), was observed to produce each Ni silicide dur-
ing MA of the as-received elemental powders. In other word, the reactants and product coexisted for a long period
of MA time. Only SHS reaction was, however, observed to produce each Ni silicide during MA of the premilled
clemental powders, indicating that each Ni silicide formed rather abruptly at a short period of MA time. The
mechanisms and reaction rates for the formation of the Ni silicides appeared to be influenced by the elemental
powder particle size and shape as well as the heat of formation of the products (NisSi; — -43.1 kJ/mol.at., Ni,Si
— -47.6 kJ/mol.at., and NiSi — -42.4 kJ/mol.at.).
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Fig. 1. SEM morphology of the as-received (a) and 60 min premilled (b) elemental powders of Si and Ni.
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Fig. 2. Cumulative particle size distribution of the
as-received and 60 min premilled Si powders.?
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Fig. 3. XRD patterns of the steel ball-milled (a) Ni-27.9at % Si, (b) Ni-33.3at % Si and (c) Ni-50.0at % Si powders in a PSZ vial
at various MA times. Note as-received elemental powders without premilling were used during MA.”
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Fig. 4. In situ thermal analysis and XRD patterns on the peak of SHS reaction during MA of Ni-27.9at%Si powders. Note
(a) & (b) correspond to using as-received elemental powders without premilling and (c) & (d) to using premilled elemental
powders during MA.
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Fig. 5. In situ thermal analysis and XRD patterns on the peak of SHS reaction during MA of Ni-33.3at%Si powders. Note
(a) & (b) correspond to using as-received elemental powders without premilling and (¢) & (d) to using premilled elemental

powders during MA.
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Fig. 6. In situ thermal analysis and XRD patterns on the peak of SHS reaction during MA of Ni-50.0at % Si powders. Note
(a) & (b) correspond to using as-received elemental powders without premilling and (c¢) & (d) to using premilled elemental

powders during MA.
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