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Abstract

To contribute to a better understanding of the fracture mechanisms and stress distributions of
aluminum cast alloy locally reinforced by SiC particle and Al,O3 whisker hybrid MMC a symmetrical four-point
bending test was precisely analyzed experimentally and numerically. The four-point bending test was
performed on straight beam specimens of rectangular cross section in the MTS machine, using special bending
fixtures. The fracture mechanism and the fracture path have been investigated on the fracture surfaces. Crack
initiation location and fracture surface morphologies have also been investigated. The stress distribution of SiC
particle/ Al,O; whisker and homogeneous material joint have been calculated. Both the experimental results and
the finite element simulation results show that the critical location for fracture is a region on MMC side near

the interface.
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Table 1

Volume fraction and mechanical properties

of contents of hybrid MMCs

ALO;

SiC

Al

Volume fraction(%)

9

21

70

Young's modulus(GPa)

380

450

70

Poisson's ratio

0.27

0.17

0.33

Table2 Mechanical properties of joined materials

MMCs

Al

Young's modulus,(GPa)

178

70

Poisson's ratio

0.3

0.33
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Fig. 3 Stress vs notch location curve.

Table3 Fracture path for notched specimen.

Notch location o nx | Fracture path
(MPa)
2mm MMC side 245 MMC side
1mm MMC side 251 MMC side
Interface 256 MIC side
1mm Al side 373 WIC side




Fracture

Fig. 4 Macroscopic view of fracture path.
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Fig.5 FEM Model.(all dimension are in mm.)
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