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Abstract

In order to research superplastic forming performance of 5083 aluminum alloy sheet, experiments on tensile properties of 5083
aluminum alloys under different temperature of 485°C, 505°C, 525°C were carried out with the static material test system, the
mechanical properties and microstructure of the high temperature were studied by microstructure analysis, thus the best process
route of superplastic forming was established. The superplastic forming process of 5038 aluminum alloy part was simulated using
Abaqus software, and the superplastic forming experiment was conducted. Tests showed that the bulging process under the
temperature of 485°C will conduct a better forming part and the Maximum thinning ratio can reach to 50%.
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Tab.1 Chemical composition of 5083 Al alloy(mass fraction, %)

JLER Mg Mn Cr Si Fe Cu Zn Ti Al

FUE T4 2.97 0.066 0.156 0.02 0.364 0.013 0.006  0.012 R
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Fig.1 Tensile specimen of 5083 Al alloy
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(a)Original microstructure (b)Heat treatment structure
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Fig.2 The microstructure of 5083 Aluminum al loy
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Fig.3 Results of superplastic tension tests for 5083 aluminum alloy
(a) T=485°C; (b) T=505°C; (c) T=525°C
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Fig.4 Curves of elongation of superplastic tension tests for 5083 aluminum alloy
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Fig.5 Curves of elongation vs. temperatures of 5083 aluminum alloy
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Fig.6 Superplastic air-bulge forming dies
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Fig.7 Superplastic bulging process
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Fig.8 Pressure—time curve
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Fig.9 Superplastic forming part
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Fig.10 Thickness distribution of bulging
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