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Initiation and Growth Behavior of Small Surface Fatigue Crack on SiC Particle
Reinforced Aluminum Composite

Sang-Hyoup Lee™, Young-Geun Choi’, Sang-Tae Kim™~, Moon-Hwan Lee”

ABSTRACT

Reversed plane bending fatigue tests were conducted on SiC particle aluminum composite. The initiation and
growth behaviors of small surface fatigue cracks were continuously monitored by the replica technique and
investigated in detail. The fatigue life of MMC is shorter than that of matrix because there exists interface
debonding of SiC particles and matrix on the whole face of the notch part in the casting metal matrix
composite(MMC). The coalescence of micro-cracks was observed in the tests conducted at high stress levels. Due
to the coalescence, a higher crack growth rate of small cracks rather than those of long cracks was recognized in
da/dn-Kmax relationship.
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Table 1 The chemical composition of materix
material(Wt%0)

Si Fe Cu Mn Mg Zn Cr Ti Al

0.4-0.8 | <0.7|0.15-0.4 | <0.15| 0.8-1.2 | <0.25| 0.15-0.35 <0.15 | bal.

Table 2 The mechanical properties of matrix and composite

materials
. Tensile
0,
amat:;;:?x 2 Ajopro(i;;;;ess strength | Elongationd %)| E(GPa)
0.2 T (M P a)
A6061-T6 346 365 16.0 66.9
SiCy/
AGOSL-TS 407 460 3.6 103
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Fig. 4 Example of observation of crack initiation.
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Fig. 5 SEM photograph of specimen surface after crack initiation.
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Fig. 7 SEM micrograph of composite.
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(a) 2.20x10° cycles

(b) 3.58x10° cycles
Fig. 8 Successive observation of crack growth behavior.(c.=140MPa)

(a) 2.36x10° cycles

(b) 1.21x10° cycles
Fig. 9 Successive observation of crack growth behavior.(c:=180MPa)
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