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Fabrication and Properties of Reaction Squeeze Cast
(Al,O;+S1)/Mg Hybrid Metal Matrix Composites

Dong-Hyun Oh, Sang-Hyuk Jeon, tk-Min Park, Kyung-Mox Cho and ll-Dong Choi*

Abstract

[n the present study, (10%AL0;+5%Si)/AZ91 Mg hybrid composite was fabricated using the squeeze casting method. During
squeeze casting, molten Mg was infiltrated into the preform of 10%A}0,+5%Si1 and reaction product of Mg,Si intermetallic
compound was formed by the reaction between molten Mg and Si powder. Microstructure has been observed and mechanical
properties were evaluated for the reaction squeeze cast (RSC) hybrid composite. It was found that Si powder totally reacted with
molten Mg to form Mg,Si. Reinforcement (Al O,) and the reaction product (Mg,Si) are fairly uniformly distributed in Mg matrix
for the squeeze cast hybrid composite. Mechanical properties were improved with hybridization of reinforcements, namely
higher hardness and enhanced wear resistance comparing squeeze cast (15%AJ0,)/AZ91 Mg composite.
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Hh-gettERel] 218k (ALO,+Si)/Mg 3lo| el = G553 8] Alx 9l EA%7)
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7Bx9) g0 Eolbr[18,19] Mgdhae] 7F3RiEM &
=l g & 4 Qlv). ukg SRR A&
" (10%AL0,+ 5%Si)/AZ9] 3lo]|He = EfA8:
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Fig. 2. Optical microstructure of (a) 15%Al,0,/AZ91 composites, (b) (10%A1,0;+5%Si)/AZ91 hybrid composites.
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Fig. 3. X-ray diffraction pattern of (a)15%Al1,0;/AZ91 com-
posites, (b)(10%A1,0,+5%Si)/AZ91 hybrid composites.
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Fig. 4. SEM microstructure and EDS analysis of (10%Al1,0,+5%Si)/AZ91 hybrid composites.
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Fig. 5. In-situ fabrication method for intermetallic compound
formation during squeeze casting.
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Fig. 6. Change of temperature in preform during squeeze
casting process.
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Fig. 7. Schematic diagram (a) and optical microstructure of Mg composites with Mg-9A1-6.5Si-1Zn matrix alloy (b).
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Fig. 8. Hardness of squeeze cast AZ91 and AZ91 matrix com -
posites.
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Fig. 9. Wear loss of AZ91 and AZ91 matrix composites with
variations of applied load.
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Fig. 10. SEM micrographs of worn surfaces and debris of AZ91 matrix composites. worn surface : (a) Al ,0,/AZ91, (b) (Al,0;+Si)
/AZ91, wom debnis : (c) Al,O,/AZ91, (d) (Al,0,+81)/AZ91
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Fig. 12. SEM fractograph of the tensile test specimen of (Al,O,
+ S1)/AZ91 matrix composites.
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