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Abstract 
TiC- and Ti(CN)-based cermets have been used as cutting tool materials because of their attractive mechanical properties. In this work, solid solution nanocrystalline powders, (Ti,Cr)C and (Ti,W)C, were prepared by mechanical alloying (MA) from a mixture of elemental Ti, Cr, C and Ti, W, C powders, respectively. Mechanical alloying were carried out in a planetary ball mill (Fritsch pulverisette 7), at room temperature. The powders were MA for 20 hours under argon atmosphere. The MA powders were analyzed by X-ray diffraction (XRD), scanning electron microscopy (SEM) and transmission electron microscopy (TEM). The experimental results indicate the formation of nanocrystalline (Ti,Cr)C and (Ti,W)C solid solutions with a mean crystallite size of 20 and 15 nm, respectively. The short diffusion path and the presence of defects induced during milling accelerated the solid state reaction.
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Figure 1: The mechanism of mechanical allloying during the preparation of nano-carbide.




