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Table 1 Physical parameters of matrix

alloy and fibre

M aterial E/GPa u Ultimate 0,/ GPa  (/ (g*cm” 3)
ZL109 70 0.33 0.25 2.7
ALOsy 300 0.24 2.0 3.2
M elti Coefficient of Thermal
) © ttlng /K thermal expansion conductivity
peralin= a/ (107 %K™ 1) M (Wem™ '*K™ )
850 23.6 ~ 180
1600 7.7 ~ 100
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Fig. 1 Thermal fatigue crack propagation curves
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Fig. 2 Micrographs of thermal fatigue crack initiation and propagation under

thermal cycling condition between room temperature and 280 C
(a) —0 Cycle; (b) —100 Cycles; (c¢) —200 Cycles of sample ZL.109;
(d) —0 Cycle; (e) —100 Cycles; (f) —200 Cycles of sample 18% Al,03/ Z1.109
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Fig. 3 SEM micrographs of thermal fatigue crack morphology of Z1.109 (a) and 18% Al,034/ Z1.109 ( b)

after 600 cycles under thermal cycling condition between room temperature and 280 C
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Fig. 4 Mutual effects of thermal crack and alumina short fibre
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Abstract: Thermal fatigue crack propagation behavior of alumina short fibre( Vi= 18%) reinforced aluminum silicon alloy compos-
ite and aluminum silicon matrix alloy have been investigated under thermal cycling condition between room temperature and 280 C,
the initiation of thermal fatigue crack have been discussed. The results show that in the range of short crack, the fibres play an impor
tant role in thermal fatigue cracking, but the crack propagation rate of composites is much larger than that of the matrix alloy. Also,
strengthening fibre/ matrix interface and improving fibre quality are considered to improve resistance to thermal fatigue crack of com-
posites.
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