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Fig. 4 Optical microstructure of spray-formed 7055 aluminum alloy at strain rate of 0.001 s ' and different temperatures: (a)

340 C;(b)370 C; (c)410 C;(d)450 C
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Fig. 5 Optical microstructure of spray-formed 7055 aluminum alloy at 450 °C and different strain rates: (a) ¢=1s'; (b) £=0.1
s (c) £=0.01s";(d) £=0.001s"
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Fig. 6 TEM images of spray formed 7055 aluminum alloy under different hot deformation conditions: (a) 7=340 °C, £=0.01s';
(b) T=340 °C, £=0.01s";(c) 7=450 ‘C, £=0.01s";(d) 7=450 C, £=0.01s"
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Hot deformation behavior and microstructure evolution of
spray formed 7055 aluminum alloy

XIONG Shang-wu', PAN Qing-lin®, ZHANG Hao®, FAN Xi*, WANG Xiang-dong?®, LIU Li-li*

(1. Central South Light Alloys, Central South University, Changsha 410083, China;
2. School of Materials Science and Engineering, Central South University, Changsha 410083, China;
3. Jiangsu Haoran Spray Forming Alloys Co., Ltd., Zhengjiang 212009, China)

Abstract: The hot compression tests of spray formed 7055 aluminum alloy after densification were performed on
Gleeble—3500 system in the temperature range from 340 ‘C to 450 ‘C and at strain rate range from 0.001 s to 1 s .
The sample after hot compression was observed using optical microscopy and transmission electron microscopy. The
results show that the peak stress levels decrease with the increase of deformation temperature or the decrease of strain
rate. The flow stress behavior of the alloy during hot compression can be represented by equation of hyperbolic sine form,
which can be also described by Zener-Hollomon parameter. The microstructure evolution of spray formed 7055
aluminum alloy can be quantificationally characterized by Zener-Hollomon parameter and the main softening mechanism
is dynamic recovery and dynamic recrystallization. With the decreasing of Z value, the softening mechanism of alloy
gradually transformed from dynamic recovery to dynamic recrystallization and the size of recrystallized grains become
larger and larger. Nano-scaled Al;Zr particles of high densities precipitating in the aluminum after deformation can
effectively inhibit the dynamic recrystallization of experiment alloy.
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