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ABSTRACT

The effects of thermal cycling on the fracture toughness of SiC/A356 cast aluminum alloy
matrix composites have been studied. The results were discussed in terms of a microstructure
controlled void growth, coalescence and debonding of SiC particle/matrix interface mechanism for
fracture. The fracture toughness of thermally cycled material is twice larger than that of as received
material. The measurements of 3D shape of fracture surface show that the crack blunting occured
in front of the SiC particle clusters in the material with thermal cycle. The micro-mechanism of
fracture is void coalescence and debonding of the SiC particle/matrix interface in this case. The
behavior is basically consistent with void/inclusion models. A new formulation is proposed and its

validity is demonstrated.
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Table 1 Chemical compositions(wt. %)

Si Fe Cu Mg Al
9.5-10.5 0.8-1.2 0.2MAX 0.5-0.7 Dbal.
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Fig. 1 Matching SEM image at tip of fatigue pre-
crack(with thermal cycle)
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Fig. 2 Cross sectional shape of the stretched zones(with
thermal cycle)
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Table 2 Estimated parameters
Predict equation Unknown parameters

Rice-Johnson Do = 7.74um

S. V. Nair Dy =16.8um

Present d=16.7um
SiC

Precipitates
Particle cracking

(a) without thermal cycle

Precipitates

Interface debonding

{(b) with thermal cycle
Fig. 3 Fracture mechanism of SiCp/Al composite with
and without thermal cycle
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