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Fig.2 DSC curve of ADCI12 aluminum alloy
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Fig. 3 Microstructure of squeeze casting alloy
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Fig. 4 Microstructures of ADC12 aluminum alloy after different solution time: (a) Squeeze casting microstructure; (b) 2 h; (c) 4 h;
(d)6 h; (e)8h; () 10h
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Fig. 5 XRD patterns of ADC12 aluminum alloy for squeeze casting(a) and solution treatment at 500 ‘C for 10 h(b)
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Fig. 6 SEM image and EDS spectra of samples after solution treatment for 6 h: (a) Microstructure, SEM; (b) Point 4, EDS; (c)

Point B, EDS; (d) Point C, EDS
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Fig. 7 Element mapping distributions of queeze casting ADC12 aluminum alloy: (a) Microstructure; (b) Al; (¢) Si; (d) Fe; (e) Mn; (f) Cu
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Fig. 8 Element mapping distributions of ADC12 aluminum alloy after 10 h solution treatment: (a) Microstructure; (b) Al; (¢) Si; (d) Fe;

(e) Mn; (f) Cu
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Fig. 9 TEM images of ADC12 aluminum alloy: (a) Precipitated phase; (b) High resolution analysis
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Fig. 10 Relationship between solution treatment time and mechanical properties: (a) Tensile strength; (b) Vickers hardness
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Fig. 11 Fracture morphologies of ADC12 aluminum alloys after different solution time: (a) Squeeze casting; (b) 2 h; (c) 4 h; (d) 6 h;

(e)8h; () 10h
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Fig. 12 Fusing mechanisms of eutectic Si and Fe phases: (a) Fe phase and eutectic Si after squeeze casting; (b) Fe phase and

eutectic Si after 10 h solution treatment; (c) Microstructure evolution process of solution treatment
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Effect of solution time on microstructure and
mechanical properties of ADC12 aluminum alloy by squeeze casting

JIANG Bo', J1 Ze-sheng', HU Mao-liang', ZHANG Yong-bing?, WANG Yun-long?, WANG Shao-zhu®

(1. School of Material Science and Engineering, Harbin University of Science and Technology, Harbin 150040, China;
2. Harbin Jixing Mechanical Engineering Company Limited, Harbin 150069, China;
3. Linyi Academy of Technology Cooperation and Application, Linyi 276000, China)

Abstract: The microstructure and mechanical properties of ADC12 aluminum alloy with different solution time were
studied. The results show that, with the increase of solution time, the coarse lamellar eutectic Si and the needle like
Al5FeSi phase in the squeeze casting microstructure are fine granular, and the ratio of length to width(L/B value)
decreases from 8.9 to 2. The tensile strength of the material increases from 227 MPa of the squeeze casting to 274 MPa
after 10 h solution treatment; Vickers hardness exhibits reducing after the first increase trend in the solution time to reach
maximum 110HV at 4 h, and then trends to stable. The fracture form of ADC12 casting aluminum alloy transforms from
quasi cleavage fracture to ductile fracture after solution treatment.

Key words: ADC12 aluminum alloy; indirect squeeze casting; solution time; microstructure; mechanical property
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