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Abstract Nanostructured ReSi, ., was synthesized to have high density via rapid and cost effective process
named as high-frequency induction heated combustion synthesis (HFIHCS) method. For the process, mechan-
ically activated Re-Si powder was used, which had been prepared by mechanical ball milling of Re and Si pow-
ders with mixing ratio of 1:1.75. Both combustion synthesis and densification were accomplished simultaneously
by applying electric current and mechanical pressure of 80 MPa during the process. The average grain size, hard-
ness, and fracture toughness of the compound were 210 nm, 1085 kg/mm® and 4 MPa-m'?, respectively. The
experimental results show that HFIHCS is a promising process for synthesis of nanostructured ReSi, ,; which has
a potential for both high temperature and thermo-electric applications.
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Fig. 1. Schematic diagram of the apparatus for high-fre-
quency induction heated combustion.
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Fig. 2. Scanning electron microscope images of raw mate-
rials: (a) Rhenium and (b) Silicon powder.
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Fig. 3. Variations of temperature and shrinkage displace-
ment with heating time during high frequency induction
heated combustion synthesis and densification of ReSi,
(under 80MPa).
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Fig. 4. XRD patterns of the Re+1.75Si system: (a) after
milling, (b) before combustion synthesis and (c) after com-
bustion synthesis.
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Fig. 5. SEM image and X-ray mapping of ReSi, , (a) SEM image, (b) oxygen mapping {(c) silicon mapping and (d) rheninm
mapping.
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