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Table 1 Characteristics of starting powders Ti, Si, Al and C
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Fig. 1 X-ray diffraction patterns of the resul-
tant products sintered at 1250°C from differ-
ent starting compositions

{(a) n(Ti):n(Si):n{C)=3:1:2;

(b) n(Ti):n(8i):n(C)=3:1.2:2;

(¢) n(Ti):n(Si):n(Al):n(C)=3:1.15:0.05:2;

(d) n(Ti):n{Si):n(Al):n(C)=3:1.1:0.1:2;

(e) n(Ti):n(Si):n(Al)m{C)=3:1.2:0.2:2;

(f) n(Ti):n(Si):n(Al):n(C)=3:0.9:0.3:2
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Fig. 2 SEM photographs of the fracture faces of Ti3SiC, material synthesized from different starting
compositions
n(Ti):n(Si):n(Al):n(c)=3:(1.2-z):2:2, (b) z=0; (c) £=0.05; (d) z=0.1; (e) z=0.2; (f) z=0.3
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B3 ZoiuBESBENCRIIL Fig. 4 X-ray diffraction patterns of the re-
Fig. 3 Z-displacement versus temperatures sultant products sintered at different temper-
for samples with different compositions atures
n(Ti):n(Si):n(Al):n{c)=3:(1.2-z):z:2, (b) z=0; (c) (a) 1100°C; (b) 1150°C; (c) 1200°C; (d) 1250°C

2=0.05; (d) z=0.1; (e) z=0.2; (f) z=0.3
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Synthesis of Ti3SiC, by Spark Plasma Sintering (SPS)
with the Addition of Aluminium

ZHU Jiao-Qun, MEI Bing-Chu, CHEN Yan-Lin

(State Key Lab of Advanced Technology for Materials Synthesis and Processing, Wuhan University of
Technology, Wuhan 430070, China)

Abstract: Ti3SiC, material with high purity and density was fabricated by the spark plasma
sintering with the addition of aluminium. The proper addition of Al accelerates the synthesis
reaction and the crystal growth of Ti3SiC,, and increases the purity of synthesized samples. At
the heating rate of 80°C/min and under the pressure of 30MPa, the ideal synthesis temperature
ranges from 1150°C to 1250°C. Ti3SiC; obtained is in plane-shape with the size of 5~ 25um.

Key words aluminium; Ti3SiC,; fabrication; spark plasma sintering



