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Dual enhancement effect and formability of aluminum alloys at
cryogenic temperatures

LIU Wei', CHENG Wang-jun®>, HAO Yong-gang®, YUAN Shi-jian'

(1. National Key Laboratory for Precision Hot Processing of Metals,
Harbin Institute of Technology, Harbin 1500011, China;
2. School of Materials Science and Engineering, Harbin Institute of Technology, Harbin 150001, China)

Abstract: In order to avoid cracking in cold forming and mechanical property damage in hot forming of aluminum
alloy sheet, a novel forming principle was proposed to deform large-size curved aluminum alloy shells at
cryogenic temperatures based on the dual enhancement effect regarding on elongation and hardening was proposed
during cryogenic deformations of aluminum alloy. The effects of deformation temperature, alloy type, heat-
treatment state and grain size were analyzed on the mechanical properties of aluminum alloy. The deformation
behaviors of aluminum alloy were investigated in a cryogenic environment. The micro-deformation behavior was
clarified via slip behavior, micro strain, dislocations and fracture morphology at cryogenic temperatures. The limit
bulging height, limit drawing ratio, limit hole expanding rate and forming limit diagram are obtained, respectively.
It is shown that the formability of aluminum alloys is significantly improved under complex stress states at ultra-
low temperature, and complex components can be fabricated at cryogenic temperatures.
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