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Effects of heat treatment on microstructure and mechanical
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Abstract: The effects of heat treatment on the microstructure and mechanical properties of 2024 wrought aluminum alloy
produced by rheo-diecasting (RDC) were investigated by optical microscopy (OM), scanning electron microscopy (SEM)
and X-ray diffractometry (XRD), and so on. The results show that when the RDC 2024 wrought aluminum is
solution-treated at 495 “C for 12 h, the eutectic (CuAl,) phase and S(CuAl,Mg) phase are gradually solution-treated into
the a(Al) matrix, and the primary particles and the secondary solidification particles grow. The excellent mechanical
properties of alloy are obtained as aging treated at 190°C for 8 h, and the peak value of harness is obtained when the
aging time is 16 h. The discontinuous precipitation mainly distributes at the grain boundaries, and the alloy has the
excellent solution strengthening property.
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Table 1 Chemical composition of 2024 wrought aluminum

alloy (mass fraction, %)

Cu Si Fe Mn
3.8-4.9 0.50 0.50 0.3-0.9
Mg Zn Cr Ti Al
1.2-1.8 0.25 0.10 0.15 Bal.
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Fig. 1 Photographs of 2024 alloy after theoforming
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Fig. 2 DSC curve of semi-solid 2024 alloy ingot
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Fig. 3 Optical microstructure of as-cast 2024 alloy: (a) PMC;

(b) RDC
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Fig. 4 XRD patterns of RDC-2024 and PMC-2024 wrought

aluminum alloys
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Fig. 5 SEM images of PMC-2024 wrought aluminum alloy under different heat treatments: (a) As-cast; (b) Solution treated at 495
°C for 1 h; (c) Solution treated at 495 “C for 16 h; (d) Aging treated at 190 ‘C for 4 h; (e) Aging treated at 190 °C for 8 h; (f) Aging

treated at 190 'C for 16 h
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Fig. 6 SEM images of RDC-2024 wrought aluminum alloy under different heat treatments: (a) As-cast; (b) Solution treated at 495
‘C for 1 h; (c) Solution treated at 495 ‘C for 12 h; (d) Aging treated at 190 °C for 2 h; (e) Aging treated at 190 °C for 8 h; (f) Aging

treatment at 190 'C for 16 h
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Fig. 7 XRD patterns of RDC-2024 wrought aluminum alloy
under different heat treatments: (a) As-cast; (b) Solution treated
at 495 °C for 12 h; (c) Aging treated at 190 °C for 16 h
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Fig. 8 SEM images and element line scanning maps of 2024 wrought aluminum alloy: (a), (a") Rheo-diecasting (RDC-0 h); (b), (b")
Solution treated at 495 °C for 12 h (RDC-T4-12 h); (¢), (c) Aging treated at 190 °C for 16 h (RDC-T6-16 h)
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wrought aluminum alloy: (a) Solution treated at 495 C for
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Fig. 10 Mechanical properties of RDC-2024 wrought
aluminum alloy at different heat treatment states: (a) As-cast; (b)
Solution treated at 495 °C for 1 h; (¢) Solution treated at 495 C
for 2 h; (d) Solution treated at 495 C for 12 h; (e) Aging

treated at 190 °C for 8 h; (f) Aging treated at 190 “C for 12 h
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Fig. 11 Fractographies of RDC-2024 wrought aluminum alloy: (a) Solution treated at 495 “C for 1.5 h; (b) Solution treated at
495 “C for 12 h; (c) Aging treated at 190 “C for 8 h; (d) Aging treated at 190 °C for 12 h
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