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Abstract

Al6061 alloy reinforced with 15 volume % of Saffil fibers was fabricated by squeeze infiltra-
tion method. Uniform distribution of reinforcements and good bondings begween reinforcements
and matrix alloy were found in the microstructure of composites. Comparing with Al6061 matrix
alloy, tensile strength and elastic modulus of Al,0s/Al composites were increased up to 26% and
319, respectively. Cyclic deformation and fatigue behavior of Al,0s/Al metal matrix composites
were studied. The specimens were cycled using tension-tension(R=0.1) loading and under load
controlled fatigue test. Cyclic stress-displacement curve through fatigue test was obtained.
Fatigue strength of Al,Os/Al composites was about 200 MPa, i. e. 0.55 of applied stress level(q).
During fatigue test, Al,Os/Al composites displayed cyclic hardening at all applied stress levels.
The most of resultant displacement due to permanent plastic deformation occured in less than the
first 595 of fatigue life. Displacement-to-failure of the fatigue test was smaller than that of the
tensile test because of accumulative damage by cumulative plastic deformation.
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Table 1 Chemical compositions of 6061 Al alloy(wt. %)
Material Si Cu Mg Cr Al

6061 Al alloy 0.40~0.8 0.15~0.40

0.8~1.2 0.04~0.35 Balance
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Fig. 1 Configuration of test specimen

Table 2 Specification of alumina short fiber

Material Density Diameter Length Aspect ratio Ou E
AlOx(Saffil) 33 3 150 50 2.0 310
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Table 3 Tensile properties of materials studied (T6 teat treated)
Material Elastic modulus 0.2% vyield strength Tensile strength Elongation
(GPa) (MPa) (MPa) (%)
Cast Al6061 70 251 301 9~12
Al,O;/Al 92 310 378 2~ 3
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