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Abstract

SiCw/Al composite material is especially attractive because of their superior specific strength,
specific stiffness, corrosion fatigue resistance, creep resistance, and wear resistance compared
with the corresponding wrought Al alloy. In this study, Fatigue crack growth behavior and fatigue
crack path morphology (FCPM) of SiC whisker reinforced Al 6061 aHoy with 25% SiC volume
fraction and Al 6061 alloy were performed. Result of the fatigue crack growth test showed that
fatigue crack growth rate of SiCw/Al 6061 composite was slower than that of Al 6061 matrix
therefore it was confirmed that SiC whisker have a excellent fatigue resistance. And Al 6061
matrix had anly FCPM perpendicular to loading direction. On the other hand SiCw/Al 6061
composite had three types in fatigue crack path morphology. First type is that both sides FCPM
of artifical notch are perpendicular to loading direction. Second type is that a FCPM in artifical
notch has slant angle to loading direction and the other side FCPM is perpendicular to loading
direction. Third type is that both sides FCPM of notch have slant angle to loading direction. It
was considered that this kinds of phenomena were due to non-uniform distribution of SiC whisker
and confirmed by SEM observation for fracture mechanism study.
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Table 1 Mechanical properties of SiCw/Al6061 composite and Al6061-T6 matrix

. . . Young’s modulu:f 0.2% P.S UTS Elongation
t N
Material Orientation (GPa) (MPa) (MPa) (%)
Longitudinal 97.8 400 603 2.2
SiCw/Al6061
Transverse 82.2 292 373 1.7
Longitudinal 63.4 280 316 96
Al6061-T6
Transverse 52.4 267 305 10.5

-
% p.s=proof strength, U.T.S=ultimate tensile strength
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B-type C-type

Fig. 4 Schematic diagram of angle between fatigue
crack path morphology and loading direction
in B and C type of SiCw/Al 6061 composites
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Fig. 6 Fractographs and replica photo of A thpe in the SiCw/Al 6061 composite
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Fig. 8 Fractographs and replica photo of C type in the SiCw, Al 6061 composite
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Table 2 Crack growth coefficient, C & crack growth exponent, m of Paris’ law in the Al6061 matrix and

SiCw/Al 6061 composites

Material Crack growth exponent, m Crcak growth coefficient, C
Al 6061-T6 45 3.12E-9 ‘
SiCw/Al 6061 (A type) 7.1 5.73E-12
SiCw/Al 6061 (B type) 9.4 5.78E-14
SiCw/Al 6061 (C type) 10.1 4.04E-15
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