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SYNTHESIS OF TiBz-TiC COMPOSITE POWDER BY SHS REDUCTION PROCESS

WANG Y eliang, FU Zhengyi, WANG Hao, ZHANG Jinyong
(State Key Lab of Advanced Technology for Materials Synthesis and Processing.
Wuhan U niversity of Technology, Wuhan 430070, China)

Abstract:  The mechanism of chemical reaction and microstructure formation process of B20s-T 102-
Mg- C system were investigated in this paper. T he results showed that T iB.-T iC ceramic powder could
be obtained by SHS from B:0s-T i02-Mg-C system. T he results of analysis of different thermal analy-
sis (DT A) and X-ray diffraction ( XRD) showed the following thermal processes of B:Os-T i0O2-Mg-C
system: B:0:z was reduced to B and TiO= was reduced to Ti. Metal Mg was melted at 650 . At 680
the reaction between B and T nearly finished and the formation of TiC from the reaction of Ti and
C began. TiO: was reduced to element Ti step by step through the following way: TiOz2- TIO- Ti.
TiB:-TiC composite powder with particle size of 45 percent under 1 pm and 87 percent under 3 ym
was obtained after MgO, the unwanted phase, was removed by leaching in hydrochloric acid. Results
of SEM micrographs of TiB:-TiC ceramic multiphase powder showed that the particle size is much
smaller than that of single phase T iB: or TIC produced by the same methods. T he mole ratio of Ti and
CinTiCwas1l 0. 7483.
Key words:  diboride trioxide-titanium dioxide-magnesium-carbon; TIiB:-TiC composite powder;
SHS reduction process
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(a) Melted B20O3 (b) Melted Mg coverage of reactants
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Fig.3 Micrographs of the products roducts and EDAX analysis in SHS process of B2O3-TiO2-Mg- C system
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the leached XRD patterns of the powders TiB>-TiC powder
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Fig. 6 EPMA analysis for the leached powder

i, 2 XRD Ti 4  XRD SHS
: Ti-B-C ( 7)), Ti
TiB-TiC , TiCy , C Ti Ti B C TiB:
0.5 1 ,TiCy 2 TiC,, Y 0. 7483



, : TiB2-TiC

7 Ti-B-C

Fig. 7 The ternary phase diagram of Ti-B-C system
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