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Abstract The synthesis and consolidation of titanium silicide by electro-discharge-sintering has been inves-
tigated. As-received Ti powder was in flaky shape and the mean particle size was 45.0 um, whereas the mean par-
ticle size of the pre-milled Si powder with angular shape was 8.0 um. Single pulse of 2.5 to 5.0 kJ/0.34 g-
elemental Ti and pre-milled Si powder mixture with the composition of Ti-37.5 at.% Si was applied using 300 uF
capacitor. The solid with Ti;Si, phase has been successfully fabricated by the discharge with the input energy more
than 2.5 kJ in less than 129 psec. Hv values were found to be higher than 1000 kgf/mm?. The formation of Ti Si,

occurred through a fast solid state diffusion reaction.
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Fig. 1. Schematic diagram for the electro-discharge-sintering.
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Fig. 3. SEM micrographs of (a) as-reccived Ti powder and (b) 10 hour milled Ti and Si powder mixture.
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Fig. 5. Typical discharge curve measured current and volt-

age on oscilloscope (discharge condition: 300 pF, 2.5 kJ).
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Fig. 6. Typical power curve versus discharge time (dis-
charge condition: 300 pF, 2.5 kJ).
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Table 1. Typical peak voltage, peak current and discharge
time for the discharge under various conditions

Capacitance (uF) 300
Input Eenergy (kJ) 25 3.0 5.0
Peak voltage (kV) 3.8 4.1 5.2
Peak current (kA) 33.6 36.8 48.8
Discharge time (psec) 129.4 129.7 129.4
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Fig. 7. SEM micrographs of (a) sintered Ti Si, powder compact at 1200°C for 2 hours and electro-discharge-sintered com-
pacts with (b) 2.5, (¢) 3.0, and (d) 5.0 kJ input energies using Ti and Si powder mixture.
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Fig. 8. XRD patterns for electro-discharge-sintered com-
pacts with 2.5, 3.0, 5.0 kJ input energies.
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Fig. 9. MicroVickers hardnesses of electro-discharge-sin-
tered compacts with 2.5, 3.0, 5.0 kJ input energies.
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