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Study on preparation of Fe/Fe,SiO,-based cermets
by microwave in-situ reduction
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golia, China)

Abstract: Fe/Fe,SiO,-based cermets were prepared with magnetic separation iron concentrate as the
main raw material and kaolin as the additive by means of microwave in-situ reduction. The theoretical
basis, main technical route, and reaction mechanism of iron-based cermets developed by using mi-
crowave heating in situ reductions of magnetic separation iron concentrates are summarized. Combined
with XRD, SEM, and other analysis and testing methods, the effect of kaolin content on phase, physical
properties, and microstructure of iron-based cermets composites had been explored. The results show
that under conditions of Kaolin content at 15%, sintering at 835 °C for 1 hour can make iron-based cer-
mets composites achieve the best comprehensive properties, where dominant phase is a-Fe, its density is
5.56 g/lem’, and Vickers hardness is 7.35 GPa.
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Table 1 The chemical compositions of iron concentrate by magnetic separation %
TFe FeO SiO, AlLO, CaO MgO MnO, TiO,
65.50 27.90 2.47 0.047 0.76 0.88 1.01 0.029
Na,O S Nb,O; K,O0 BaO P F
0.25 1.08 0.073 0.1 0.036 0.069 0.28
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Fig.2 Schematic diagram of microwave sintering
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Fig.3 Phase analysis result of sample C1 incubated for 30
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