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Preform Deformation and Fiber Heat-Treatment Effect
in Squeeze Cast Al/Al;O; Metal Matrix Composites

Dong-Chul Ji*, Sung-Sill Jung*, Kyung-Mok Cho*, Ik-Min Park*, and Jin Kim**

Abstracts

This study presents the effect of applied pressure on: the preform deformation during squeeze

casting of Al,Os; short fiber reinforced aluminum alloy (AC8A) metal matrix composites. A prelimi-

nary model based on the general beam theory is suggested for the prediction of the preform deforma-

tion. Two different commercially available Al;O; short fiber (Saffil, Kaowool) were used to study the

influence of the fibers on the microstructure and mechanical properties of the squeeze cast Al/ALO;

composites. The composites were fabricated with the applied pressure of 75 MPa which was found to

be the optimum condition for the squeeze casting of the composites in this study. For the amorphous

Kaowool fiber, hard crystalline Mullite phase was formed with heat treatment. Both of amorphous and

the crystallized Kaowool fibers were used to fabricate Al/Al;Os composites. Microhardness of crystal-

lized Kaowool fiber revealed higher than that of the amorphous Kaowool fiber in the squeeze cast com-

posites. It was also found that the wear resistance of Kaowool fiber reinforced composites increased

with the amount of Mullite.
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Photo 1. SEM micrographs showing the fiber dis-

tribution in preforms to fabricate squeeze

cast composites with Vi=10% of
(a) Saffil and (b) Kaowool (amorphous).
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cast Al/Al,O;(saffil): composites with
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(a) Preform (b) 50MPa (c) 75MPa
(d) 100MPa
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Table 1. Preform deformation
(unit : mm)
Specimen No. | Applied Pressure H D L AH AD AL
1 50MPa 12.8 6.0 57 7.0 0 0
2 75MPa 7.5 6.0 57 12.30 0 0
3 100MPa 4.15 6.2 57 15.65 +0.2 0
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Fig. 4. The plot of preform deformation
calculated by a model based on
the general beam theory.
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(b) Kaowool(crystallized)
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