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Effect of SiC particulates on small fatigue crack growth behavior of
SiC,/2009AIl composite
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(National Engineering and Technology Research Center for Nonferrous Metal Composites,
General Research Institute for Nonferrous Metals, Beijing 100088, China)
Abstract: 15%(volume fraction) SiC,/2009Al composite was fabricated by powder metallurgy process. The
microstructures, mechanical properties, high-cycle fatigue properties and fatigue fracture surfaces of composite were
investigated, respectively. The results show that the mound-like shape enhancing the roughness of composite is formed by
SiC particulate and 2009Al thin layer above it, and hence inducing crack closure in composite during small fatigue crack
growth. And the mound-like shape also causes crack deflection in composite, thus reduces the crack propagation driving
force and adds extra crack path. The enhanced fatigue crack resistance of SiC,/2009Al composite is explained by these
two retardation effects mentioned above.
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Table 1 Composition of 2009Al1 alloy (mass fraction, %)
Cu Mg Si Fe Al
3.2-4.4 1.0-1.6 0.25 0.05 Bal.
1)
20.57 36.86 20.57
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SiCy/Al Fig.1 Schematic diagram of specimen of 15%SiC,/2009Al
composite for high-cycle fatigue test (Unit: mm)
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Fig.2 Optical micrographs of 15%SiC,/2009Al1 composite: (a)
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Table 2 Mechanical properties of 15%8iC,/2009Al composite
. . o Ultimate tensile Yield . Reduction in
Material Material source Direction Elongation/%
strength/MPa strength/MPa area/%
Longitudinal 550 367 7.8 10.2
15%SiC,/2009A1-T4 Present study
Transverse 523 342 6.7 9.2
15%SiC,/2009A1-T4 DWAI'7 537 367 9.3 9.2
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Fig.4 Macroscopic images of fracture surface of 15%8SiC,/
2009A1 composite: (a) N=6.2><10°; (b) N=2.3><10°
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Fig.5 Fracture surface showing SiC particulate cracking

during long crack propagation (2.3 mm from initiation site)
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Fig.6 surface of small crack
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Fig.7 SEM image (a), EDS pattern (b) and schematic diagram
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