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Fig. 1 Stress deflection curves of TiC,/ W

composite at various temeperatures
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Fig. 2 Flexural strength of TiC,/ W

composite versus test temperatures
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Fig. 3 Crack path in TiC,/ W composite tested at room temperature

(a) —Cracking just before failure; (b) —Crack deflection; (¢) —T he crack in the broken sample
The dark phase is TiC and the light is W matrix
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Fig. 4 Crack path in TiC,/ W composite tested at 1000 C

(a) —Crack initiating on the tension surface; (b) —Microcracks in the vicinity of a main crack tip;

(¢) —Cracks growth and coalescence; (d) —T he crack in the broken sample; (e€) —Cracks coalescence;

(f) —Crack propagating near the interface, showing various fracture modes, such as cleavage of TiC particle or

TiC cluster (T), ductile tearing of matrix (D) and cracking near the TiC,/ W interface (F)
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Fig. 5 Micrographs of fracture surfaces of TiC,/ W composite

at various temperautre
(a) —Room temperature; (b) —800 C; (¢) —1000 C; (d) —1200 C

T —Transgranular fracture; | —Intergranular fracture; D —Fine dimples of W matrix
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FRACTURE BEHAVIOR OF TiG/ W COMPOSITES

Zhou Yu, Song Guiming, Wang Yujin and Lei T ingquan
School of Materials Science and Engineering,
Harbin Institute of Technology, Harbin 150001, P. R. China

ABSTRACT A scanning electron microscope( SEM) was employed to investigate the microprocess of fracture at both
room temperature and high temperature in tungsten matrix composites containing 30% (in volume) TiC particles. The
condition of crack initiating, propagating and the effecting factors have been discussed. The fracture of the composites at
room temperature, which was determined by the crack initiating, was brittle, and the corresponding stress deflection
curve was linear. SEM observation on the crack path and fracture surface revealed the brittle fracture of both TiC and W
matrix. There was a growth and coalescence of the initial substable cracks in the fracture at high temperature, and the
stress-deflection curves displayed nonlinear characteristics. The rupture of TiC was brittle and the failure of W matrix was

a ductile bearing. The strengthening mechanisms at both room temperature and high temperautre were proposed.

Key words tungsten matrix composites TiC particle fracture behavior strengthening mechanism
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