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A Study on Ageing Characteristics and Alloy Elements of SiCp
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Abstract

The research on new DRA(discontinuous reinforced alloy) and CRA(continous reinforced alloy) composites has been carried
out to improve the properties of ceramic fiber and particle reinforced metal matrix composites(MMCs). Effects of alloying ele-
ments and aging conditions on the microstructures and aging behavior of Al-Si-Cu-Mg-(Ni)-SiCp composite have been exam-
ined. The specimens used in this study were manufactured by duplex process. The first squeeze casting is the process to make
precomposite and the second squeeze casting is the process to make final composite. The hardening behavior was accelerated
with decreasing the size of SiCp particle in the composites. It is considered that the dislocation density increased with increasing
SiCp size, due to the different thermal deformation between Al matrix and SiCp during quenching after the solution treatment.
Peak aging time to obtain the maximum hardness in 3 ym SiCp reinforced Al composite was reduced than that in large size(5,
10 um) of SiCp because of difference in dislocation density. Aging hardening responce(AH = H,;,,.-Hq 1) of composites was
greater than that of unreinforced Al alloy because of higher density of second phases in matrix.
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Fig. 2. Schematic illustration of squeeze casting for make final
composite in duplex process.
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Fig. 1. Schematic illustration of the squeeze infiltrating

Table 1. Chemical compositions of specimens used in this study.
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Specimen Ni Si Cu Fe Mg Al SiCp size (tm) SiCp (vol.%)
Mo - 7.77 2.72 0.55 0.28 bal - 0
3M - 7.77 2.72 0.55 0.28 bal 3 10
M - 7.77 2.72 0.55 0.28 bal 5 10
10M - 7.77 272 0.55 0.28 bal 10 10
INI 1.03 7.79 2.76 0.58 0.29 bal 5 10
3NI 3.07 7.72 2.70 0.52 0.28 bal 10
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Fig. 3. Cooling curves measured at center and edge with
various SiC particle size. (a) Mo specimen (b) 10M
specimen (c) SM specimen (d) 3M specimen
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Fig. 4. Cooling curves measured at center and edge with
various Ni content. (a) Mo specimen (b) SM specimen
(c) INi specimen (d) 3Ni specimen
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Fig. 5. Micrographs showing active surface formed on SiC
particles in precomposites. (a) As received particle (b)
Particle in precomposite
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Fig. 6. Scanning electron micrograph of Al-7.768i-2.75Cu-
0.28Mg/10wt.% SiCp composites with various SiC
particle size. (a) 3M specimen (b) 5M specimen (c)
10M specimen
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Fig. 7. The change of hardness of Al matrix composites with
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Fig. 10. DSC curves for as-quenched unreinforced Al alloy
and composites after solution treatment at 500°C for
10hr(heating rate: 10°C/min).
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Table 2. Values of reaction enthalpy (J/g) of the exothermic
peak between 193°C and 391°C for composites and

unreinforced Al alloy.
Specimen 3M 5M 10M Mo
Temp. range(°C) 193.05 217.62 22620 243.81
~309.11 ~335.16 ~365.03 ~391.92
Peak temp.(°C)  293.07 308.67  313.60 340.26
Enthalpy(J/g) 26.03 37.55 39.55 43.50
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