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Abstract; SiC particles were mixed with TCI1 titanium alloy powder by ball milling technology, and then SiC
reinforced titanium matrix composites ( SiCp/TC11) were prepared by spark plasma sintering technique. The micro-
structure and mechanical properties of the composites were studied. The results show that SiCp/TC11 composites
can be sintered densified without pores. SiC particles react with titanium matrix to form TiC particles. With
increasing of SiC particles content, the grain size of SiCp/TC11 composites decreases gradually, and the Vickers
hardness is also increased . After adding 0. 5% ( mass fraction) SiC particles, the yield strength and tensile strength
at room temperature of the SiCp/TC11 composites are increased by 31.3% and 14. 1% , respectively, and the tensile
strength at 500 °C is increased by 6. 9% . The improvement of strength is attributed to grain refinement, solid solution
strengthening and load transfor.
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Fig. 1  Micromorphologies of TC11 titanium alloy powder (a)
and SiC particles (b)
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Fig. 2 Preparation process flow diagram of SiCp/TC11

composite
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Fig. 3 SEM morphologies of SiCp/TCI1 mixed powder with
different SiC particle contents after ball milling:
(a) 0.1% ; (b) 0.3% ; (c) 0.5%
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Fig. 4 Microstructures of sintered TC11 titanium alloy and
SiCp/TC11 composites: (a) TCI1 titanium alloy;
(b) TC11-0.1SiCp; (c) TC11-0.3SiCp; (d) TCl11-
0. 5SiCp
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Fig. 5 Vickers hardness of sintered TC11 titanium alloy and
SiCp/TC11 composites
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Fig. 6 Engineering stress-strain curves at room temperature of

sintered TC11 titanium alloy and SiCp/TC11 composites
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Table I Room temperature tensile properties of sintered TCI11

titanium alloy and SiCp/TC11 composites

Specimen R,,/MPa R, /MPa A/ %
TC11 820 970 10.2
TC11-0. 1SiCp 929 1031 7.4
TC11-0. 3SiCp 944 1040 6.7
TC11-0. 5SiCp 1077 1107 1.2
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Table 2 High temperature tensile properties of TCI1 titanium
alloy and TC11/SiCp composites after rolling

Specimen R, ,/MPa A/ %
TCI11 904 9.8
TC11-0. 1SiCp 947 8.1
TC11-0. 3SiCp 953 7.1
TC11-0. 5SiCp 967 6.8
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Fig. 7 Fracture morphologies of sintered TC11 titanium alloy and SiCp/TC11 composites; (a) TC11 titanium alloy;
(b) TC11-0.1SiCp; (c) enlarged view of box zone in Fig 8b; (d) TC11-0.3SiCp; (e) TC11-0.5SiCp
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Fig. 8 EBSD images of sintered SiCp/TC11 composites: (a) TC11-0. 1SiCp; (b) TC11-0.3SiCp; (¢) TC11-0. 5SiCp
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