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Table 1 Chemical composition of the alloy — wg/%

Si Cu Mg Ni Fe Al
13.02 3.54 1.32 3.03 <0.12 i
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Table 2 Alloy compositions of the design alloy and tensile
strength of theoretical recast T6 heat treatment

BAST Prfiss EE/IMPa
Al-13Si-3Cu-1.3Mg-3Ni 347
Al-13Si-3.5Cu-1.3Mg-3Ni 368
Al-13Si-4Cu-1.3Mg-3Ni 352
Al-13Si-4.5Cu-1.3Mg-3Ni 351
Al-13Si-3.5Cu-0.7Mg-3Ni 335
Al-13Si-3.5Cu-0.9Mg-3Ni 337
Al-13Si-3.5Cu-1.1Mg-3Ni 342
Al-13Si-3.5Cu-1.3Mg-3Ni 368
Al-13Si-3.5Cu-1.5Mg-3Ni 351
Al-13Si-3.5Cu-1.3Mg-1Ni 358
Al-13Si-3.5Cu-1.3Mg-2Ni 359
Al-13Si-3.5Cu-1.3Mg-3Ni 368
Al-13Si-3.5Cu-1.3Mg-4Ni 362
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Table 3 Tensile strengths of the Al-13Si-3.5Cu-1.3Mg-3Ni

alloys
BAST R Brhiss E/MPa
Al-13Si-3.5Cu-1.3Mg-3Ni A 254
Al-13Si-3.5Cu-1.3Mg-3Ni TEHAb B 305
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Fig. 1 Equilibrium phase diagram of the Al-13Si-3.5Cu-1.3Mg-3Ni
alloy
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Fig. 2 XRD pattern of the Al-13Si-3.5Cu-1.3Mg-3Ni alloy
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Fig. 3 DSC curve of the Al-13Si-3.5Cu-1.3Mg-3Ni alloy
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Fig. 4 Microstructures and eutectic silicon shape factor variation curve of the alloys heat-treated at T6 with different solid solution times
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Fig. 5 Relationship between mechanical properties of the alloys after (3) Al-13Si-3.5Cu-1.3Mg-3Ni& I ERL
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Fig. 6 Microstructures of the alloys before and after heat treatment
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Effect of Solution Time on Microstructure and Properties of Al-13Si-
3.5Cu-1.3Mg-3Ni Alloy

NIU Yuan-bo', WANG Lian-deng", WU lJin-xi*, CHEN Ming?, ZHAO Hong-quan®
(1. School of Mechanical Engineering and Automation, Fuzhou University, Fuzhou 350000, Fujian, China; 2. Fujian Jinrui Hi-Tech Co.,
Ltd., Sanming 353311, Fujian, China; 3. Fujian Huawei Ju Seiko Technology Co., Ltd., Fuzhou 350100, Fujian, China)

Abstract:

JMatPro software was used to optimize the composition of Al-13Si alloy, and the composition of Al-13Si-
3.5Cu-1.3Mg-3Ni alloy was obtained. The equilibrium phase diagram of the Al-13Si-3.5Cu-1.3Mg-3Ni alloy
was obtained by using Pandat phase diagram calculation software. The effects of different heat treatment
processes on the microstructure and properties of hypereutectic Al-Si alloy were studied by OM, SEM, EDS
and XRD. The results showed that the optimal heat treatment process of the Al-13Si-3.5Cu-1.3Mg-3Ni alloy
was solution at 500 °C +4 h and aging at 185 °C +8 h. At this time, the tensile strength of the alloy was 330
MPa and the elongation was 5.34%.

Key words:
hypereutectic aluminum-silicon alloy; T6 heat treatment; microstructure; mechanical properties; phase
diagram calculation
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