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Influence of tensile deformation on recrystallization and mechanical properties
of AA6016 aluminium alloy used for automotive body outer sheet

GAO Guanjun, LI Jiadong, LI Yong, WANG Zhaodong, HE Chen, DI Hongshuang
(State Key Laboratory of Rolling and Automation ( Northeastern University) , Shenyang 110819, China)

Abstract; In order to optimize stamping process, the effect of tensile deformation on recrystallization, precipitation
behavior, bake hardenability and fracture mechanisms of a cold-rolled AA6016 sheet with T4P state were
investigated. The alloy was solution heat treated in new heating treatment equipment, similar to air-cushion furnace
production line, and then pre-aged immediately. After that the sheet was placed at room temperature in order to
achieve T4P state. The local stamping process was simulated by uniaxial tensile. Recrystallization, fracture and
dislocations were observed by optical microscopy, scanning electron microscopy and transmission electron
microscopy respectively. Combined with differential scanning calorimetry ( DSC) and tensile tests, precipitation
behavior and mechanical property were characterized. The results indicated that local grains were elongated with the
increasing of the deformation. GP zones were suppressed, and strengthening phase precipitation was promoted by
deformation. Bake hardenability decreased with the increasing of the deformation. The fracture mechanisms were
plastic fracture before and after bake hardening with small deformation. While the alloy tended to cleavage fracture
before bake hardening, and the trend of cleavage fracture weakened after bake hardening with large deformation.
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Tab.1 Chemical compositions of experimental alloy %

Si Mg Fe Cu Mn Zn Ti Cr Al

1.100 0.550 0.136 0.090 0.050 0.010 0015 0.103 #x&
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Fig.1 Metallographic structure of AA6016 alloy with different tensile deformation
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Fig.2 DSC thermograms of AA6016 alloy with T4P state after
different tensile deformation
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Fig.3 Dislocation distribution of AA6016 alloy with T4P state

after different tensile deformation
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Fig.4 Stress-strain curves of AA6016 alloy with different tensile
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deformation before and after baking treatment
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Fig.5 Variation of strength and elongation of AA6016 alloy with
different tensile deformation before and after baking

treatment
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Fracture appearance of AA6016 alloy with different
tensile deformation before and after baking treatment
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