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Effect of hot deformation temperature and quench rate on
microstructure and property of 7085 aluminum alloy
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Abstract: The influences of hot deformation temperature and quench rate on microstructure and property of 7085
aluminum alloy were investigated by tensile testing, optical microscopy (OM), scanning electron microscopy (SEM) and
transmission electron microscopy (TEM). The results show decreasing hot deformation temperature can greatly increase
the volume fraction of recrystallization, and the mechanical properties firstly increase and then decrease. With the
decrease of quenching rate, the size of precipitations coarsens and the width of precipitation free zone widens as well as
the mechanical properties decrease. In addition, the lower the deformation temperatures are, the higher the quench
sensitivity is, which is attributed to the large volume fraction of recrystallization resulting in a large amount of high angle
grain boundaries and incoherent Al;Zr serve as the nucleation sites of #(MgZn,). As a result, the aging-hardening
decreases.
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Fig. 1  Mechanical properties of alloy with different

deformation temperatures and quench rates: (a) Ultimate

strength; (b) Yield strength; (c) Elongation
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Fig. 2 Fractographs of alloy at different deformation temperatures and quench rates: (a) 370 ‘C, 150 ‘C/s; (b) 370 'C, 50 ‘C/s;
(c) 370 C, 1 "C/s; (d) 420 C, 150 C/s; (e) 420 C, 50 C/s; (f) 420 'C, 1 "C/s; (g) 450 °C, 150 “C/s; (h) 450 C, 50 ‘C/s; (i) 450 C,

1°C/s
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Fig. 3 Optical microstructures of alloys at
different deformation temperatures: (a) 370 C;
(b) 420 °C; (c) 450 C
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Fig. 4 TEM images of alloys at different deformation temperatures and quench rates: (a) 370 C, 150 C/s; (b) 420 C, 150 C/s;
(c) 370 °C, 50 C/s; (d) 420 'C, 50 ‘C/s; (e) 370 'C, 1 "C/s; (f) 420 'C, 1 'C/s
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