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Abstract: The thermal shock resistance of hot—pressed TiC composites reinforced by chopped carbon
fiber (20vol% ) were investigated by evaluating the mechanical and thermophysical properties. T he
results show that with an addition of chopped carbon fibers, the strength and fracture toughness are
increased remarkably, and the elastic modulus and thermal expansion coefficient are decreased,
therefore, the thermal stress fracture resistance parameter, R , thermal stress damage resistance
parameter, R ™, and thermal stress crack stability parameter, Rsr , are all increased. The residual
strength is decreased significantly when the thermal shock temperature difference, T, is higher
than 900 . The increase of thermal diffusivity of the composites is beneficial to the thermal shock
resistance. The strengthening mechanism of Ci/ TiC composites is loading transferring, and the
toughening mechanisms are crack bridging and fiber pull-out.
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Table 1 Properties of monolithic T iC materials and C¢/ T iC composites
1% E/GPa i/ MPa Kic/MPa: m"? /10K alem? s
TiC 98.2 467+ 31 471+ 57 4.06+ 0.53 7.73 0.011
C¢/ TiC 97.6 416+ 38 593+ 49 6.87+ 0.72 6.22 0.017
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Table 2 Thermal shock resistance parameters of

2

TiC C/ TiC

monolithic T iC materials and C{/ T iC composites

R/K R™/ m Rst/ m'2.

K

TiC

130 (1~) 74.3/ (1=)

789

C¢/ TiC

229 (1) 134.2/ (1)
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Fig.2 Residual strength after thermal shock
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Fig.3 Residual strength rate versus

thermal shock temperature difference
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Fig-5 Fractographs of Ci/ TiC composites before thermal
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(o) fiber bridging the crack. (1< 2<  3)
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