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Numerical Simulation of Springback Analysis for Electromagnetic Assisted U-shaped
Bending of Aluminum Alloy Sheet
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ABSTRACT: The paper aims to reveal influencing mechanism of electromagnetic assisted U-shaped bending on springback of
aluminum alloy sheet. Based on two electromagnetic assisted U-shaped bending schemes, an finite element (FE) model was es-
tablished the electromagnetic assisted U-shaped bending with the numerical simulation software LS-DYNA. Compared with the
quasi-static one, electromagnetic assisted U-shaped bending could reduce the residual stress in fillet area of sheet. The effective
plastic strain in the fillet area of scheme I was higher than that of scheme II. The electromagnetic body force could reduce the
springback significantly; and the higher the discharge energy, the smaller the springback angle was. The elastic strain energy of
the aluminum alloy sheet was also reduced by the electromagnetic assisted U-shaped bending. With the same discharge voltage,
the springback control effect of scheme I is better than that of scheme II. The main mechanism of the reduced springback in the
electromagnetic assisted U-shaped bending is the decrease of residual stress and the reduction of elastic strain energy in fillet
area of sheet.
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