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Table 1 Composition of AFCurSi unreinforced

alloys( mass fraction, %)

M aterial Cu Si Al
AF4Cu 3.98 <0.2 Bal.
AF4Cur 2Si 4.02 2.08 Bal.
AF4Cur 581 3.96 4.98 Bal.
AF4Cur 781 4.10 7.05 Bal.
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Fig. 1 Optical micrographs of as cast AFCurSi alloys with different Si contents
(a) —w(Si)< 0.2%; (b) —w (Si)= 2%; (¢) —w (S = 5%; (d) —w (Si)= 7%
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Fig. 2 Optical micrographs of as cast Mullite/ AF CuSi

composites with different Si contents
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Fig. 3 Effects of Si addition on age-hardening behaviour of

monolithic alloys(a) and composites(b) (aged at 190 C)
(2) —AF4. 0CirSi; (b) —Mullite/ AF4. 0Cir Si
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Fig. 4 Comparison of age hardening behaviours of AF4. 0Cu-Si alloys and
Mullite/ AF4. 0Cu-Si composites with different Si contents (aged at 190 C)
(a) —w (Si)< 0.2%; (b) —w (Si)= 2%; (¢) —w (Si)= 5%; (d) —w (Si)= 7%
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Fig. 5 DSC thermograms of AFCurSi alloys and Mullite/ AFCu-Si composites (heating rate 10 ‘C/ min)

(a) —AF4.0Cu, base/ MMC; (b) —AF4.0CuSi, base; (¢) —AF4.0Cu-2.0Si, base/ MMC; (d) —AF4.0Cu-Si, MMC
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Effects of silicon content on ageing behaviours of

Mullite/ AF Cua Si composite and its base alloy

LI Wei', LONG Jiarping', JING Shan', SHEN Bao-luo’, GAO Shengji’, TU Ming jing’
(1. School of Manufacturing Science and Engineering, Sichuan U niversity,
Chengdu 610065, China;

2. Department of Metallic M aterials Engineering, Sichuan U niversity,

Chengdu 610065, China)

[ Abstract] Short Mullite fibre reinforced AF4. 0CirSi composites and their monolithic alloys with different Si content (0%, 2%,
5% , 7% ) were fabricated by squeeze casting. The effects of Si content and short Mullite fibre on the age hardening behaviours of
composites and the effects of Si, Mullite fibre and both of them on the precipitation procedure have been investigated by means of
hardness( HB) measurement device, differential scanning calorimeter ( DSC) and optical micrograph. It is shown that GP zone forma-
tion is heavily suppressed by either Si or Mullite fibre. With the increasing of Si content, the age-hardening response of AFCurSi
ternary alloys is accelerated. T he acceleration of ageing is observed both in Mullite fibre reinforced AFCu composite and in mullite fibre
reinforced AFCu-Si composite and the aged hardness of the testing composites is largely increased. Relatively speaking, the acceleration
effect of mullite fibre in silicon free (no addition of silicon) A} Cu based composite is greater than that in silicon containing AF CuSi
based composites.
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