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Investigation of Reinforced Distribution in Fabrication Process of
Metal Matrix Composites by Combined Stirring Process

D. G. Lee*, C G Kang“

ABSTRACT

The particulates reinforced metal matrix composites(PMMC) have a number of interesting mechanical properties,
including high stiffness. strength and good resistance to wear at high temperature and low thermal expansion. The
equipment structure to obtain the homogeneous distribution in composites are proposed for the continuous pouring
of reinforcement at the desired temperature. The particulates reinforced metal matrix composites(A357/SiCp) were
fabricated by the process of the combined stirring method with the various fabrication process. The combined
stirring method to uniform distribution of particle is consisted of two stirring force both electro-magnetic stirring
generated from induction heating and mechanical stirring with graphite stirrer. PMMC billets were fabricated with
the volume fractions ranged from 0% to 20% and particle sizes ranged from 14gm to 25mm . It is important to cont
the size of primary a-Al solid particles because it could become the cause of the particle pushing or capture
phenomena from the fact that secondary dendrite arm spacing size depends on the cooling rate during the
solidification in hypoeutectic Al-Si alloy. Therefore. the effect of primary a -Al on the reinforcement distribution it
matrix alloys has been investigated. The microstucture of PMMC fabracated with various volume fractions(0%,
10%., and 20%) and particle size were observed.
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Fig. 1 Schematic diagram of fabrication equipment for particulates

reinforced metal matrix composites.
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Fig. 2 Detail drawing of fabrication equipment for particulates
reinforced metal matrix composites.
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Table 1 Chemical compositions of ALTHIX A357

omposition

St Fe Cu Mn Mg Ni Zn Ti Pb

W(%)
Min(%) 65 - - - 05 - - - -
Max(%) 75 0.15 0.03 003 06 003 005 0.2 003

Table 2 Chemical compositions of silicon carbide particle

Composition

SiC F-C F.S8i0, T-Fe PH
W(%)

GC 995 01 03 005 65~85

Table 3 Physical properties of silicon carbide particle

Density  Decompasitior Young's Thermal Soecific Heat
ensi ecol iti ecitic Hea
(e 3; P I:(Oz) " Modulus  Expansivity pml( © K)
r/en oint(C Ky -

o @pay oty ORE

32 2,220 400~ 500 35-~53 669
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Table 5 Combined stirring conditions of particulatesreinforced
metal matrix composites fabrication for the
observation on micro- structure transformation
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Fig. 13 The quantitative volume fraction at various positions of
d = A h particulates reinforced metal matrix composites with
25pm and initial volume fraction 10%(LS)
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Fig. 14 Schematic diagram of induction heating condition for
fabrication of particulates reinforced metal matrix
composites billets after controlling primary a-Al of
A357 alloy.
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