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Abstract

Reversed plane bending fatigue tests were conducted on SiC whisker reinforced aluminum
composite which were consolidated by squeeze casting process. Initiation and growth of small surface
fatigue cracks were investigated by means of a plastic replica technique. The fatigue crack initiated in
the vicinity of SiC whisker/matrix interface. It was found that a fatigue crack deflected along SiC
whisker and grew in a zig-zag manner microscopically, although the crack propagated along the
direction normal to the loading axis macroscopically. The coalescence of micro-cracks was observed in
the tests conducted at high stress levels, but were not evident in tests in which lower levels of stress
were applied. Due to the coalescence, a higher crack growth rate of small cracks rather than those of

long cracks was recognized in da/dn - A K realtionship.
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Table 1 The chemical composition of matrix
material(wt%)

Si| Fe {Cu| Mn |Mg| Zn Cr Ti | Al

0.4- 0.15 0.8- 0.15-
<0.7 <0.15 <025 <0.15| bal.
0.8 -0.4 1.2 035

Table 2 The mechanical properties of matrix
and composite materials

2% proof | Tensile .
. Elongation
Materials stress strength E(GPa)
8 (%)
¢ 02(MPa) | ¢ p(MPa)
Al6061-T6 346 365 16.0 66.9
SiCw/
441 539 2.2 118
Al6061-T6

(a) L direction

(b) C direction
Fig. 1 SEM photographs of specimen surface
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Fig. 5§ An example of SEM
specimen surface after crack initiation

photograph on

Fig. 6 An example of SEM
specimen surface after crack initiation
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Fig. 13 The details of fatigue crack growth
path(c a=160MPa)

Fig. 14 SEM photograph of fracture surface
(0 a=240MPa)
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Fig. 18 SEM fractograph of static fracture
surface(c a=240MPa)
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