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Abstract: TiC/Ti composites with different TiC addition and different carbon sources ( carbon powder, carbon
nanotubes or carbon fibers) were prepared by in-situ casting route. The effect of different TiC addition and carbon
sources on as-cast and forged TiC/Ti composites were investigated. The fracture toughness and room temperature
compressive properties were also tested. The results show that TiC/Ti composites are mainly composed of «-Ti and
TiC. With the increasing volume fraction of TiC, the width of the lamellar « is gradually decreased; the morphology
of TiC is banding or flaky. After forging, the TiC is nearly equiaxed, and the lamellar « is further refined. The
fracture toughness of as cast TiC/Ti composites prepared with carbon powder as in-situ reactive carbon source is higher
than that with carbon fiber or carbon nanotube as carbon source. There is no significant difference in the compressive
strength and yield strength of as cast TiC/Ti composites prepared with different carbon sources. After forging, the
fracture toughness decreases overall, while the room temperature compressive strength and yield strength increase
overall.
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Fg 1 Schematic diagram of specimen size with loading direction

used for fracture toughness tests
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Fig. 2 Microstructures of TiC/Ti composites with different TiC
addition: (a)0Ovol% , as cast; (b)3vol% , as cast;
(¢)5vol% , as cast; (d)8vol% , as cast; (e)Ovol% ,
as forged; (£)3vol% , as forged; (g)5vol% , as forged;
(h)8vol% , as forged
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Fig. 3 XRD patterns of TiC/Ti composites with different

carbon sources
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Fig. 4 Microstructures of 5vol% TiC/Ti composites with different carbon sources: (a)TMC1; (b)TMC2;
(¢)TMC3; (d)TMC4; (e)TMC5; (f)TMC6
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Table 2 Room-temperature compressive properties and K, of

TiC/Ti composites with different carbon sources

Composite R./MPa R, /MPa Compressibility/% K,./MPa-m"”

TMC1 1476 1640 17.7 87
T™MC2 1492 1679 15.0 40
TMC3 1501 1672 15.2 65
TMC4 1739 1842 12.9 40
TMCS 1959 2017 9.0 28
TMC6 1848 1947 11.8 22
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Fig. 6 Crack propagation morphology of TiC/Ti composite
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Fig. 7 Schematic illustration of crack propagation path of TiC/Ti
composites with different carbon sources: (a)TMCI;
(b)TMC2; (c)TMC3; (d)TMC4; (e)TMC5;
(f) TMC6
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