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Hot deformation behavior and processing map of
spray formed 7055 aluminum alloy

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

(1. School of Materials Science and Engineering, Central South University, Changsha 410083, China;
2. School of Light Alloys Research Institution, Central South University, Changsha 410083, China;
3. Hao-ran Co. Ltd., Jiangsu, Zhenjiang 212004, China)

Abstract: The hot deformation behavior of spray formed 7055 aluminum alloy was studied by a series of isothermal
compression tests at different temperatures ranging from 340 ‘C to 480 °C and strain rates varying from 0.001 s ' to 1 s\,
The results show that the flow stress decreases with increasing temperature and deceasing strain rate, and the instable
behaviors occurs at 480 ‘C. The main softening mechanisms are dynamic recovery and dynamic recrystallization. The
dynamic recovery occurs at low temperature and it turns to dynamic recrystallization as temperature increases. The grain
size increases with increasing temperature. Based on dynamic materials model, polar reciprocity model and
microstructure evolution, the appropriate processing conditions for this alloy are in the strain rate range of 0.01-0.1 s™
and deformation temperature range of 400420 °C, with power efficiency over 33% and intrinsic workability parameter
of 65%—70%, respectively.

Key words: spray formed 7055 aluminum alloy; processing map; dynamic materials model; polar reciprocity model
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