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ABSTRACT TiC/Fe composites were synthesized by SHS method. The effects of Fe content,
carbon sources and the size of Ti and C on the SHS processes of Ti-C-Fe system and the structure
characteristics of synthesized products were studied. The mechanisms of reaction process and structure
forming process were discussed. It was shown that combustion temperature becomes lower and grain
size of synthesized products becomes smaller with the increasing of Fe content and that combustion
wave velocity reaches its highest as Fe content is 10%. Compared with carbon black, small graphite
powder as carbon source has larger activity in reaction process. It was concluded by combustion front
quenching method that the whole synthesis process includes melting of metal, diffusion of C into molten
metal, the forming of agglomerates, formation and growth of TiC grains.
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Fig.7 Microstructure of synthesized products with different Fe content
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Fig.8 Microstructure of synthesized products with graphite carbon sources (a) and carbon black

carbon sources (b)
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Fig.10 Microstructure of various zone of the quenching sample

(a) raw mixture; (b) preheating zone; (c) reaction zone; (d)product zone
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