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Table 1 Chemical composition of 2124 alloy (mass

fraction, %)

Cu Mg Mn Ti Zn Cr Fe Si Al
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Fig. 1 Four-point-bend creep age forming tester: (a) Front

view; (b) Side view
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Fig. 3 Relationship between springback and pre-stretching

degree with same curvature radius and heat treatment
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Fig. 4 Mechanical properties of AA2124 CAF specimens
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with different pre-stretching degrees: (a) Tensile strength; (b)

Elongation; (c) Hardness
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Fig. 5 Metallographic images of creep age formed AA2124 sheet specimens with different pre-stretching degrees: (a) Without
pre-stretching; (b) 2%; (c¢) 3%; (d) 5%
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Fig. 6 TEM images of creep age formed AA2124 sheet specimens with different pre-stretching degrees: (a) Without pre-stretching;
(b) 2%:; (c) 3%; (d) 5%
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Table 2 Measured results of dislocation density of creep age

formed AA2124 sheet specimens with different pre-stretching

degrees
Predeformation amount Aging time/h  p/(10™-m?)
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Effect of pre-stretching on synchronization of shape and
property in creep age forming of 2124 aluminum alloy

XU Fu-shun"?, ZHANG Jin**, DENG Yun-lai"*, ZHANG Xin-ming"*

(1. School of Materials Science and Engineering, Central South University, Changsha 410083, China;
2. Yunnan Metallurgical Group Co., Ltd, Kunming 650502, China;
3. Light Alloy Research Institute, Central South University, Changsha 410083, China;
4. State Key Laboratory of High Performance and Complex Manufacturing,
Central South University, Changsha 410083, China)

Abstract: Based on a four-point-bend forming tools, the effect of pre-stretching on the synchronization of springback and
mechanical property in creep age forming of 2124 aluminum alloy was investigated by optical microscopy (OM),
transmission electron microscopy (TEM), and tests of springback and mechanical property. The results show that
choosing a proper pre-deformation can achieve coupling control of the forming target and the material property in creep
age forming process. As the pre-stretching degree increasing, the springback decreases firstly, reaches the minimum value
at the pre-stretching degree of 3%, and then rises again slowly. And the strength property curves of the 2124 aluminum
alloy present a bimodal variation characteristic, the corresponding pre-stretching at the two peak points are 2% and 5%,
respectively, and the minimum point exists at pre-streching of 3%. With comprehensive consideration of the mechanical
property and the springback, the recommendatory pre-stretching range of the creep age forming of 2124 aluminum alloy
sheets is 1.5%—2.5%.

Key words: creep age forming; aluminum alloy; pre-stretching; springback
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