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Influence of Si content on (1—x)Ti;SiC,+xSiC composites prepared
by spark plasma sintering
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Abstract: The elemental powders were used to prepare (1—x)Ti;SiC,+xSiC composite (x=0.1—0.8) by using spark plasma
sintering. X-ray diffractometer was employed to analyze the phase constituents. The results show that, after sintering at
1 300 C for 15 min, pure 0.9Ti;SiC,-0.1SiC and 0.2Ti;SiC,-0.8SiC composites with tiny amount of graphite as
impurities were obtained. The microhardness of 0.9Ti3SiC,-0.1SiC and 0.2Ti3SiC,-0.8SiC composites is 8.8 and 10.5
GPa, respectively, which is significantly higher than that of Ti;SiC, (4 GPa). As the SiC contents increase, the impurity
(graphite) and pore concentration of the sintered composite increase. During the sintering of 0.5Ti;SiC,-0.5SiC, some Si
melts out from the sample. When the SiC content reaches 0.2Ti;SiC,-0.8SiC, the sintering is failed because significant
amount of Si melts out from the sample.
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Table 1 Supplier, purity and particle size of starting materials
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Material Supplier Purity/%  Grain size/pm
Ti Beijing Mountain Technical Development Center for Non-ferrous Metals >99.9 48
Si Beijing Mountain Technical Development Center for Non-ferrous Metals >99.9 48
C Qingdao Huatai Lubricant Sealing Science and Technology Co. Ltd. >99.9 15
Al Beijing Mountain Technical Development Center for Non-ferrous Metals >99.9 48
2 AR UR RSy R A
Table 2 Composition, density and microhardness of samples
Sample No. Sample w(Ti)/% w(S1)/% w(C)/% pl(g-em?) Microhardness/GPa
1 0.9Ti;Si1; ,C,-0.1SiC 66.75 20.16 13.09 4.04 8.8
2 0.8Ti;3S1;,C,-0.2SiC 61.79 23.87 14.34 3.94 10.5
3 0.7Ti;3S1;,C,-0.3SiC 56.40 27.90 15.70 3.93 10.7
4 0.6Ti;3Si;,C,-0.4SiC 50.53 32.28 17.19 3.77 12.0
5 0.5Ti;3S1;,C,-0.5SiC 44.09 37.10 18.81 3.60 14.9
6 0.2Ti;Si; ,C,-0.8SiC 20.56 54.68 24.76 - -
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Fig.1 XRD patterns of SPS samples: (a) Sample 1; (b) Sample 2; (c) Sample 3; (d) Sample 4; (¢) Sample 5; (f) Sample 6
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Fig.2 Micrographs of samples: (a) Sample 1; (b) Sample 3;
(c) Sample 5
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