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A Study on Aging and Wear Behaviors of Al-5Mg-X(Si, Cu, T1)/SiCp
Composites Fabricated by Pressureless Infiltration Method

Kee-Do Woo, Sug-Won Kim, Hong-Suk Na and Ho-Jung Moon

Abstract

The objective of this work was to investigate the effects of SiC particle size(50, 100 um) and additional elements such as Si,
Cu and Ti on aging behavior in Al-5Mg-X(S1,Cu,Ti)/SiCp composites fabricated by pressureless infiltration method using
hardness and wear test, scanning electron microscopy(SEM) and differential scanning calorimetry(DSC). The peak aging time
in Al-5Mg-X(81, Cu, Ti)/SiCp(50,100 pm) composites is shorter than Al-5Mg-0.3Si alloy.The peak aging time of 50 um SiC
particle reinforced Al-5Mg-X(S1,Cu,Ti) composites is shorter than those of 100 um SiC particle reinforced of Al-5Mg-X
(S1,Cu,Ti) composites. The Al-5Mg-0.35i-0.1Cu-0.1Ti/SiCp(50 pm) composites aged at 180°C has higher hardness and better
wear resistance than any other aged composite.The aging effect is promoted by the addition of Si and Cu in Al-5Mg/SiCp
composites, so the wear resistance of Al-5Mg/SiCp composites with Si and Cu elements is enhanced by the aging treatment.
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Table 1. Chemical composites of mother alloy and compo-

sites(wt%).
Composites Kinds of composites
No.
RO Al-5Mg alloy
A0 Al-5Mg/SiCp(100 um) composite
Al Al-5Mg-0.3Si/SiCp(100um) composite
A2 Al-5Mg-0.3Si-0.1Cu/SiCp(100um) composite
A3 Al-5Mg-0.35i-0.1Cu-0.1Ti/SiCp(100ttm) composite
BO Al-5Mg/SiCp(50um) composite
Bl Al-5Mg-0.351/8iCp(50um) composite
B2 Al-5Mg-0.3Si-0.1Cu/SiCp(50um) composite
B3 Al-5Mg-0.35i-0.1Cu-0.ITV/SiCp(50m) composite
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Table 2. The area fraction(%) of SiC particles in the specimens.
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Fig. 1. Optical microstructures of A-5Mg-X(Si,Cu,Ti)/SiC
pcomposites. (a) Specimen AQ (b) Specimen BO (c)
Specimen Al (d) Specimen B1 (e) Specimen A2 (f)
Specimen B2 (g) Specimen A3 (h) Specimen B3
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Table 3. Hardness changes of Al-5Mg alloy and Al-5Mg-X(Si, Cu, Ti)/SiCp(50, 100 um) composites as fabricated.

Specimens AQO Al A2

A3 BO B1 B2 B3

Hardness(HRB) 30-35 88-95 89-95

91-96 97-104 98-105 99-104 100-106
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Fig. 2. Hardness curves of Al-5Mg-0.3Si alloy andA-5Mg-X
(S1,Cu,Ti)/SiCpcomposites aged at 170°C for 0.5~24h.
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Fig. 3. Hardness curves of the matrix part of Al-SMg-X
(51,Cu, T1)/SiCpcomposites aged at 170°C for 0.5~24h,.
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Fig. 4. DSC thermograms of Al-3Mg-0.3Si and Al-5Mg-0.3

Si/SiCp composite(Al). (a),(c) As-quenched spe-
cimens (b),(d) Aging treated specimens
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Fig. 5. Comparison of wear amount between as-fabricated
and aged composites.
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Fig. 6. Comparison of wear amount between Al-SMg alloy
and aged composites(A3,B3).
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Fig. 9. Wear debris of aged composite of A3(a) and Al-5Mg
alloy(b) at sliding speed of 1.9m/s.
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