An Exprimental Study on Synthesis of Metal Carbonitrides by SHS
Oooooog

E-mail: 9419558 @mail.dyu.edu.tw

ABSTRACT
An experimental investigation of direct formation of titanium carbonitride Ti(CN), niobium carbonitride Nb(CN), and vanadium
carbonitride V(CN) by self-propagating high-temperature synthesis (SHS) was conducted using compacted samples made up of
transition metal and carbon powders ignited in gaseous nitrogen. Effects of sample green density, nitrogen pressure (0.274~1.653
MPa), and diluent content on the degree of conversion and flame-front velocity were studied. It was found that SHS processes of all
these three kinds of samples were characterized the propagation of the self-sustained flame front, which was followed by afterburning
reaction. The combustion process indicated melting in the Ti(CN) system. The pulsating phenomenon was observed in the synthesis
of Nb(CN). Combustion wave temperatures measured in this study under different systems were ranged from 1250 to 1750 oC for
the formation of Nb(CN), and were approximately between 1350 and 1570 oC in the V(CN) system. For the systems of Nb(CN) and
V(CN), after the passage of the combustion front the reaction continues lengthily in an afterburning stage, thus resulting in the
nitridation percentage between 53% and 80% that is nearly unaffected by the variation of nitrogen pressure. In the synthesis of
Ti(CN), a low degree of nitrogen uptake was obtained for the undiluted samples, primarily due to the excessive melting of titanium
during the reaction. Results indicated that the addition of diluent TiN was required in order to achieve the complete conversion.
This implies that the formation of carbonitrides was substantially affected by the dilution with product nitride in the powder
reactants. Results of X-ray diffraction (XRD) analysis indicated the - viii - existence of unreacted metal in the final products while
samples were undiluted. It also found the presence of Ti2N, Nb2N and V2N in the final products of Ti(CN), Nb(CN) and V(CN)
systems, respectively. The burned samples with diluent were composed mainly of stoichiometric carbonitrides. Microstructures of
synthesized products examined by a scanning electron microscope (SEM) showed the formation of liquid phase in the Ti(CN) system.
However, the Nb(CN) and V(CN) samples remained in solid phase during the SHS process.
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