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A study on the formability in warm hydroforming
of Al 6061 seamless tube

H. K. Yi, Y. K. Lee, J. H. Lee, S. M, Sohn, Y. H. Moon

Abstract

In this strudy, the free-bulge test and FE analysis have been used to define the fracture criteria based on the cockroft and
Latham’s criterion in warm hydroforming of Al 6061 tube. Full annealing and T6 treatment for heat treatment of Al 6061
tube ware used in this study. As-extruded, full annealed and T6-treated Al 6061 seamless tubes were prepared. To evaluate
the hydroformability, uni-axial tensile test and bulge test were performed between room temperature and 200°C. And
measured flow stress was used to simulate the warm hydroforming. A commercial FEM code, DEFORM-2D™, was used
to calculate the damage value. A forming limit based ductile fracture criteria has been proposed by the results of
experimental and FE analysis. The calculated values for fracture criteria will be efficient to predict the forming limit in
hydroforming for real complex shaped part.
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Table 1 Heattreatment condition of Al 6061 tube
(AMS 2770E)
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cooling to 260°C,
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Full annealing

Solution treatment 529°C/ 50min
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Fig. 1 Schematic showing induction heating
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Fig. 2 Flow stress of Al 6061 tube with the various

heat-treatment
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(a) Damage values calculated by FE analysis

(b) Bursting fractures of bulge test

Fig. 3 Bulge test and FE analysis of each heat treated
tube
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(c) T6-treated tube

Fig. 4 Comparison of experimental and FE analysis to
the forming limit
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