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Ti(CN)-based cermets (ceramic-metal composites) have become important tool materials for high-speed,
precision cutting applications These cermets provide improved surface finishing and excellent chip and
tolerancecontrol, and offer geometrical accuracy of work-pieces Stll, enhanced mechamcal properties are
being demanded to meet stringent requirements for precision machining by improving microstructure

Conventional micron-sized and Ti{CN)-based cermets possess a fine and stable microstructure Such a
microstructure, which forms during hquid-phase sintering, shows a typical core/rim structure The cores are
partially dissolved Ty(CN) particles while the rim structures are grown through dissolution- repecipitation
process Since the performance of tool matenials 1s closely related to the microstructure and subsequently
to mechanical properties of the system, 1t 1s important to find ways to mampulate the microstructures

In this study, nano-crystalline Ti(C,N), WC particles were employed to obtain better tool performance The
nano-sized carbide cermets of this study provided more homogeneous and refined microstructure than
conventional cermets. When the properties of those cermets-hardness and toughness were compared, some
advantages and disadvantages were noted based on the resultant microstructures Further, the issues related
to the formation of such microstructures were found to be interesting Thus, 1n this presentation some of those
1ssues, that 18, (1) the relative stability of the hard phases, (2) dissolution behavior of constituent carbides,
and (3) effect of strain and surface energy on the formation of nm phase in the case of conventional cermets,
will be discussed briefly as a function of properties.
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