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Microstructural evolution during self- propagating
high- temperature synthesis of TiC-Ni cermet
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Abstract: The microstructural evolution during self propagating high-temperature synthesis (SHS) of TiC-Ni cermet was studied
by means of the combustion front quenching method. The process of microstructure conversion in the quenched sample was ob-
served using a scanning electron microscope (SEM) , a compositional change in each micro-region of the microstructure was studied
by energy dispersive X-ray (EDX), the temperature and the velocity of combustion reaction were measured. The results show that
the mechanism of combustion synthesis of TiC-Ni composition can be described as dissolution preciptation. TrNi melt is formed
through solid diffusion between titanium and nickel powders, then the atoms of Ti, C and Ni gradually dissolve into the Tt Ni melt,
and TiC particles will prepicitate from the Tr Nt C melt as the TNt C melt is saturated, at the same time, the Ni3Ti matrix forms,
which binds the TiC particles. In addition, the results show that the combustion synthesis is possibly incompleteness because of
coarser Ti and Ni powders used in the combustion synthesis, a small amount of eutectic, (NizTiy+ Nil'i) is found in the final
product. This incompleteness of the combustion reaction is attributed to using coarser Ti and Ni powders in the combustion synthe-
sis.
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Fig.1 Temperature —time profile during
combustion synthesis
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Fig.2 XRD pattern of combustion
synthesized product
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Fig.3 SEM photograph of initial reactants
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Bl 4 TrNi #B0Y B SEM &
Fig. 4 SEM photographs of TrNi solution forming
(a) —Locally melting of Ti and Ni particles in zone E;
(b) —Dendritic structure formed in molten zone E by
the side of particle Ni C on cooling of melt;
(¢) —Dendritic structure formed in molten zone E by

the side of particle Ti D on cooling of melt

Bl 5 BB T ZE W ATV W HH A 0 SEM. 15
Fig. 5 SEM photographs showing precipitating

of TiC particles in saturated solution
(a) —TrNr C solution coating Ti particle F' and Ni particle G;
(b) — Microstructure of Ti particle F' and solution H ;
(¢) — Microstructure of region H in Fig. 5(b) ;
(d) — Microstructure of Ni particle G and solution around Ni particle in Fig. 5( a)
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Fig. 6 SEM micrographs of melting of undissolved Ni particles

(a) —Ni particles melting and an eutectic structure formed on cooling;

(b) —Microstructure of eutectic Ni3Ti, and Nili in melted Ni droplet on cooling;
(¢) —Microstructure in region around melted Ni droplet
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Fig.7 SEM micrographs showing combustiomr synthesized product

(a) —Lower magnification SEM photograph of combustiorr synthesized product;

(b) —Microstructure of combustiorr synthesized product;
(¢) —Some incomplete reaction regions in combustiorr synthesized product
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