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Numerical Simulation Study on Oblique Hole-Flanging with 5182 Aluminum Alloy
Produced by Electromagnetic Forming (EMF)

OU Hang, AN Hao, SUN Shi-jin, CUI Jun-jia, LI Guang-yao

(State Key Laboratory of Advanced Design and Manufacturing for Vehicle Body, Hunan University, Changsha 410082, China)

ABSTRACT: This paper aims to study the mechanism of oblique hole flanging conducted by electromagnetic forming (EMF)
and the effect of prefabricated hole on flanging quality. Experimental works based on the EMF platform and 3D numerical
model were carried out to simulate the electromagnetic flanging processof three kinds of prefabricated holes. The rule of elec-
tromagnetic flanging of special shaped hole was analyzed by microhardness value, flanging contour, flanging height and end
thickness. The results show that flanging heights of all three types of prefabricated holes exhibitincreasing from the long axis to
the short axis, and the difference in flap height between the long and short axis decreases from 2 mm to 0.75 mm as the preset
height decreases from 15 mm to 10 mm and the fit of the flap parts to the mold gradually becomes better. There are obvious dif-
ferences in the deformation of electromagnetic flanging parts in the long and short axis. Based on the principle of neutral layer
invariance, the formula of prefabricated hole underestimates the electromagnetic flanging height when the side wall fits well
with the mold. Better die gap fitness and uniform flanging height could be achieved by more uniform magnetic force density
generated in deforming region.
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Fig. 2 Simulation model of oval hole flanging by EMF
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Fig.4 Experimental results of EM flanging
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Fig.5 Specimens prepared for micro-hardness tests
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Fig.6 Results of micro-hardness tests
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Fig.7 Comparison on numerical and experimental profiles at
long and short axis
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Fig.8 Comparison on numerical and experimental
flanging height and edge thickness
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Fig.9 Design principal of prefabricated hole geometry in
flanging process
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Fig.10 Flanging heights under various dimensions of
prefabricated holes
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Fig.11 Deformed profiles under various dimensions
of prefabricated hole



Fig.13 Distributions of the magnetic force density
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