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Abstract The age-hardening behavior of unreinforced 6061A1 alloy and SiCp/6061A1 alloy composites reinforced
with different size of SiC particle (average diameter ; 0.7/m and 7.0:m)was investigated by hardness measurement, calo-
rimetric technique and transmission electron microscopy. At 170°C isothermal aging treatment, the peak aging time of
0.7mSiCp/6061Al alloy composite and 7.0:mSiCp/6061Al alloy composite is shorter than that of unreinforced 6061 Al
alloy, and the aging of 7.0/mSiCp/6061Al alloy composite is accelerated more than that of 0.7/mSiCp/6061 Al alloy com-
posite. This acceleration is due to the increase of dislocation density by the compositeness with SiCp and the SiC parti-
cle size. In the peak aged condition, the major strengthening phase of these materials is intermediate 8 phase(Mg.Si),
and the activation energy for the formation of 8 phase is considerably decreased by the compositeness with SiCp and
the increasing of SiC particle size.
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Table 1. Chemical compositions of 6061 Al alloy and - SiC particle(wt%).

alloy 0.86 0.28 0.24 0.21 0.15 0.13 bal.
SiC SiO; C Al Fe - -
SiCp
99.0 0.1 0.3 0.01 0.02 - -
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Fig. 1. Optical micrographs of (a) 0.7/m SiCp/6061Al (b) 7.0im SiCp/6061Al alloy composites
solutionized at 530°C.
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Fig. 2. Hardness versus aging time at 170°C isothermal aging.
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Fig. 3. DSC curves of the 6061Al alloy after aging for specified
times at 170°C.
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Fig. 4. DSC curves of the 0.7/mSiCp/6061A1 alloy composite
after aging for specified times at 170C.
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Fig. 5. DSC curves of the 7.0:mSiCp/6061Al alloy composite
after aging for specified times at 170°C.
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Fig. 6. TEM micrographs of the solutionized SiCp/6061 Al alloy composites: (a) 0.7mSiCp and (b) 7.0
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Fig. 7. TEM micrographs of the peak aged SiCp/6061 Al alloy composites: (a) 0.7:mSiCp and (b) 7.0um
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Table 2. Activation energies for the formation of GPlzone, GPII zone and £ phase.

Heating Peak temperature(C) Activation energy(k]J/mol)
Materials rate GPI GPI g GP GPO 8
(*c/min) zone zone phase 1 zone zone phase
2 45.6 2187 262.8
5 57.9 236.2 2779
. . 2.6
6061A1 10 80.2 2435 2894 300 1249 14
20 113.0 2595 3015
2 48.8 2139 250.5
0.7mSiCp/ 5 74.0 2209 267.0
6061 Al 10 87.1 2393 282.1 34 914 106.1
20 110.0 2636 300.0
2 50.8 2129 243.1
7.0mSiCp/ 5 77.6 2192 259.1
6061A1 10 88.1 234.0 280.0 386 8.0 89.5
20 | 1128 265.8 208.2
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Fig. 8. The plots of In[(T,-T.)/Q] versus 1/T, for 8 phase for-
mation.
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