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The effect of random spectrum on the fatigue life of
hybrid metal matrix composites

Sung-hoon Kim', Sung-in Bae’, and Jung-il Song*+

ABSTRACT

This research makes comparisons of empirical fatigue-lives between ACS8A Al alloy and the metal matrix
composites(AI/AI203, AI/AI203/A1203p), and also includes comparisons of fatigue-lives between empirical
fatigue-lives and estimated fatigue-lives from regular-periodic load testing, AE method to predict fatigue-crack
initiation before visible in sight and SEM(scanning electron microscope) photographs of each material.
According to the test results of the notched specimen, the fatigue life of the hybrid metal matrix composites
and the metal matrix composites, which are more brittle than the base matrix was shorter than that of the base
matrix under both types of loads. In addition, the fatigue-life estimated from the damage summation method
and that from experiments at random loads were fairly identical.
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Table 1 Chemical composition and mechanical property of ACSA
aluminum alloy

T.S
Mat Chemical composition(w/o)
| siCa Mg Ni FeMn Zn Ti Pb al|
(MPa)
AC8A |127 1.1 09 157 08 01 012 0.15 004 rem| 275
Table 2 Specifications of reinforcements
R Densit Diameter Length TS E
Material | 2008 ( pm) (um) | (GP2) | (GPa)
AlLO;
Short. fiber 33 3.0 60 2.0 310
AlLO3
particic 3.95 50 - - 310
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Fig. 2 Dimensions of specimen[unit:mm].
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Fig. 3 Random load history of rear axle bracket.
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Fig. 4 Photos of preforms and MMCs.

Table 3 Results of tensile test(unit:MPa)

AC8A Al/ALO; Al/ALOYVALO3,
Unnotched S 262 287 337
Notched S 244 238 225
Fig. 5% Fig. 62 7]AAQA AC8AS} AIALO;, 2
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Fig. 5 Stress-Displacement curve of MMCs for the unnotched specimen.
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Fig. 6 Stress-Displacement curve of MMCs for the notched specimen.
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Fig. 13 AE cumulative count of ACSA alloy for the notched specimen.
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Fig. 16 SEM photos of crack initiation(left) and final fracture site
(right) for each MMCs.
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