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Fig. 1 Types of coils used in sheet metal electromagnetic forming and their simplifications

(a) —Flat spiral coil; (b) —Multiply coil; (¢) —Simplified coil
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free magnetic bulging process of
sheet aluminium
Solid line —Calculated data;

Dotted line —M easured data
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CALCULATION AND DISTRIBUTION OF FORMING
LOAD FOR SHEET METAL MAGNETIC FORMING

Huang Shangyu, Chang Zhihua, Wang Lifeng, Wu Lihua, Zhang Meng and Jiang Kuihua
School of Materials Science and Engineering,
Wuhan A utomotive Polytechnic University, Wuhan 430070, P. R. China
Wang Zhongren
School of M aterials science and Engineering,
Harbin Institute of Technology, Harbin 150006, P. R. China

ABSTRACT To form flat workpiece by the flat spiral coil or conical coil is a typical method of magnetic forming. T he
analysis of the forming processes consists of the analysis of the electric circuit and the dynamic deformation of the work-
piece. The purpose of the electric circuit analysis is to calculate the impulsive magnetic pressure and to apply it to the de-
formation analysis. By analysing the dynamic response of the coitworkpiece system while the working coil being stimulat-
ed by intentive impulsive current, the formulas calculating magnetic intensity induced by coil, whirling current on work-
piece and its magnetic intensity have been established. And the method for determination of forming load has been given.
Then, some characteristic curves of forming load have been obtained to describe its distribution. The computation results
are consistent with the conclusion obtained from some relative experiments. Finally, by applying the calculating results of
forming load to the deformation analysis, the free magnetic bulging process of sheet aluminium have been predicted suc
cessfully.

Key words flat workpiece magnetic forming forming load
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