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Effect of solution treatment on microstructure and
mechanical properties of quasi eutectic Al-Si alloy
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Abstract: The effects of solution temperature and time on the evolution of microstructures and mechanical properties of
squeezing casting ZAlSi12CuMgNi aluminium alloy were analyzed by metallography microscopy, differential scanning
calorimetry(DSC) and microhardness tests. The results show that the intermetallic phases dissolve and the Si phases are
fine, spheroidized and disperse gradually. The fine Si phases congregate, coarsen and grow when the solution time is too
long. The coarsening velocity of Si phases will rise, and the time of intermetallic phases dissolved and Si phases
spheroidized will be shorter with the increase of solution temperature, in addition, the degrees of dispersal and
spheroidization of Si phases become greater. The mechanical properties of a(Al) solid solution show different formats
with the solution prolonging at different solution temperatures. The best solution treatment is solution-treated at 525530 ‘C
for 2.5-3 h.
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Table 1 Composition of ZAISi12CuMgNi aluminium alloy
(mass fraction, %)
Si Cu Mg Ni Fe Al
11.0-13.0 0.5-1.5 0.8-1.3 0.8-1.5 <07 Bal

2 ZAISi12CuMgNi F &4 A3 T8
Table 2 Solution treatment of ZAISi12CuMgNi aluminium

alloy

Solution temperature/C Solution time/h

3
520 4
5
2
525 3
4
1.5
530 2.5
3.5

20—50 “C water quenching.
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B 1 HEGHER ZAISi12CuMgNi & 44140
Fig. 1 Microstructures of squeezing casting ZA1Si12CuMgNi

aluminium alloy
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Fig. 2 Sketch of solidification of Al-Si alloy
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Fig. 3 DSC curves of squeezing casting ZAlSil2CuMgNi

aluminium alloy
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Fig. 4 Microstructures of alloy after solution-treated at 520 ‘C and holding temperature for different times: (a) 3 h; (b) 4 h; (c) 5h
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Fig. 5 Microstructures of alloy after solution-treated at 525 ‘C and holding temperature for different times: (a) 2 h; (b) 3 h; (c) 4 h
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Fig. 6 Microstructures of alloy after solution-treated at 530 ‘C and holding temperature for different times: (a) 1.5 h; (b) 2.5 h; (¢) 3.5 h
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Fig. 7 Effect of solid solution temperature and time on

microhardness of a(Al) solid solution
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