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Hydroformability and mechanical properties
of Al6061 tubes on different extrusion type

H.K Yi, J. H Jang, S. O Kwon, Y. S Lee, Y. H Moon

Abstract

In this study, hydroformability and mechanical properties of pre- and post- heat treated Al6061 tubes at different
extrusion type were investigated. For the investigation, as-extruded, full annealed and T6-treated Al 6061 tubes at different
extrusion type were prepared. To evaluate the hydroformability, uni-axial tensile test and free bulge test were performed at
room temperature and 200°C. Also mechanical properties of hydroformed part at various pre- and post-heat treatments
were estimated by tensile test. And the tensile test specimens were obtained from hexagonal prototype hydroformed tube
at 200°C. As for the heat treatment, hydroformability of full annealed tube is 25% higher than that of extruded tube. The
tensile strength and elongation were more than 330MPa and 12%, respectively, when hydroformed part was post-T6
treated after hydroforming of pre- full annealed tube. However, hydroformed part using T6 pre treated tube represents
high strength and low elongation, 8%. Therefore, the T6 treatment after hydroforming for as-extruded tube is cost-
effective. Hydroformability of Al6061 tube showed similar value for both extrusion types. But flow stress of seam tube
showed 20~50MPa lower value.
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Fig. 1 Schematic drawing of warm hydroforming
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(b) Hexagonal prototype hydroforming test

Fig. 2 Schematic drawing of hydroforming model
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Fig. 3 Bulged tubes at different pre-heat treatment

Fig. 4 Cross section of bulged seam direct tube
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