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ABSTRACT

The TiC-NifAl reaction-bonding composites were prepared by the infiltration of Ni/Al melt into the TiC
preforms. The microstructure, the reaction composition, crystalline phase and the mechanical properties of
the composites were investigated. During the reaction-bonding. Ni/Al mixture had a good wettability and per-
meability with TiC preform, and pore-free and fully dense sintered hodies were produced. In the case of
the NifAl atomic ratio of 0.3 and 05, TiC raw particle shape was changed to irrcgular particles because of
the decomposition in the liquid matrix, and its phenomena was more distinguished in the Al-rich liguid matrix.
With increasing more than 1 of the Ni/Al atomic ratio, the sample of TiC grain shape was changed {rom
spherical to palatelet particles. Also, with increasing the atomic ratio of NifAl, bending strengih and fracture
toughness were increased, and its maximum value was 1073 MPa and 11 MPa-m'? respectively.
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Fig. 2. EDS and WDS spectra of reaction-banded TiC-Ni specimen obtained by the infiliration of the melt with
100% Ni. The spectra of (a), (b) solid grain (arrowed A} and (c), (d) liquid phase region (arrowed B)
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Fig. 3. SEM micrographs of the reaction-bonded TiC-
Ni/Al composites obtained by the infiltratien of
the melt with Ni/Al atomic ratio of (a) 0.3 and
{b) 0.5.
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Fig. 4. X-ray diffraction pallern of the reaction-bonded
TiC-NifAl composiles obtained by the infiltra-
tien of the melt with Ni/Al atomic ratio of 0.3.
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Fig. 6. Backscattered electron images of the reaction-
honded TiC-Ni/Al composites obtained hy the
infiltration of the melt with Ni/Al atomic ratio
of (a} 1, {b) 2, and (c) 3.
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tion of Ni/Al atomic ratio of the TiC-Ni/Al co-
mposites.
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