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Formability window of aluminium alloy sheet
at variable blank-holder force

LIN Zhong-qin, YU Zhong-qi, SUN Cheng-zhi, CHEN Guan-long
(School of M echanical Engineering,
Shanghai Jiao T ong University, Shanghai 200030, China)

Abstract: Based on the variable blank-holder force( VBHF) models of critical fracture and critical wrinkling derived
respectively from plastic deformation theory and energy method, the formability windows of automotive aluminium
alloy sheets at VBHF were established, and the effect of drawing ratio, material parameters and die profile radius on
formability window were analyzed. The comparison results show that the above formability windows are in agree-
ment with the experiments in the range of effective blank-holder force, and the formability windows aluminium alloy
6111-T4 and 5052-0 are less than that steel st14. The influencing factor analysis shows that the formability window obvi-

ously expands with the decreasing of the drawing ratio and the increasing of the normal anisotropical coefficient ~value and

the die profile radius, but the effect of the hardening exponent rvalue on formability window is not obvious.
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Table 1 M aterial parameters

Material t/mm ©/MPa G/MPa n T § %

6111-T4 1.0 141 256 0.25 0.65 26.2
50520 1.6 146 234 0.21 0.63 21.9
st14 1.0 183 308 0.21 1.56 39.1
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