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Abstract
Direct synthesis of silicon carbide (SiC) nanopowders (50−200 nm) in Si-C system is conducted in an inert atmosphere (argon) by using a self-propagating high-temperature synthesis (SHS) approach. A preliminary short-term (e.g. minutes) high energy ball milling (HEBM) of the initial mixture, which involves pure Si and C powders, is used to enhance system reactivity. Two conditions of HEBM with different force fields (17G and 90G) are applied and results are compared. Parameters of the synthesis process, i.e., temperature, reaction mode and combustion front velocity are reported. The influence of HEBM’s conditions on the microstructure of mechanically treated mixtures and combustion products is also investigated and discussed. The mechanism for direct synthesis of SiC by combustion reaction is also proposed.
Obtained results show that the HEBM of the Si+C mixtures creates conditions for a direct combustion synthesis of sub-micron SiC powders. In contrast with various methods of chemical and mechano-chemical activation, which require either additions of other chemicals or being carried out in different atmospheres, this approach allows synthesis of pure silicon carbide without any extra phases in an inert gas atmosphere. As compared to the thermal activation of the reactive mixture by furnace preheating or passing an electric current though the reacting sample, synthesis in HEBM-activated mixtures can be carried out at lower temperatures, which leads to a formation of very fine sub-micron SiC product. 
	The influence of HEBM on the combustibility of the Si/C mixture possesses a critical character: the combustion synthesis becomes feasible when some threshold duration of milling is achieved. Increasing the power of HEBM (acceleration of milling balls) can decrease this critical duration by several times. Another interesting observation is that an excess of HEBM duration results in decreasing reactivity of the mixture because of gradually formation of SiC during ball milling.
