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Influence law of plate magnetic collector on electromagnetic forming in
small area of sheet metal

Huang Chun, Zhang Zhengrong, Li Jin, Zhang Jun, Chen Chaojun
(School of Material and Energy, Guangdong University of Technology, Guangzhou 510006, China)

Abstract: The electromagnetic forming process of sheet metal in small area and the influence law of magnetic collector on the distribution
of electromagnetic force for sheet metal were studied by using the plate electromagnetic forming system with magnetic collector. The results
show that the sheet metal can complete the deformation of small area through the magnetic field aggregation of magnetic collector, the form-
ing effect is good, and the sheet metal can cling to the punch. The deformation of sheet metal is mainly divided into three stages. First,
the central area of sheet metal undergoes minor deformation due to electromagnetic force. Then, with the increasing of electromagnetic
force and a certain forming speed obtained by the sheet metal, the central area rapidly completes deformation. Finally, the force-bearing
area moves to the outer end of sheet metal, and under the joint action of inertia, the overall downward movement occurs to complete the
deformation. The magnetic collector can concentrate the force-bearing area of sheet metal in an area with a central radius of about 15 mm,
and the forming height of sheet metal is 4 mm.
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Fig. 1  Electromagnetic field model
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Table 1 Material parameters and dimension parameters of

finite element model
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Fig. 2 Schematic diagrams of structural field model and punch dimensions

(a) Structural field model ~ (b) Punch dimensions
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Fig. 3  Current variation diagram
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Fig. 4  Distribution diagram of magnetic force line in electromagnetic field
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Fig. 5 Electromagnetic force vector distribution map and induction current cloud map

(a) Distribution map of electromagnetic force vector in sheet metal

(b) Cloud map of induction current for sheet metal and

magnetic collector
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Fig. 6 Structural deformation diagrams of sheet metal in

electromagnetic forming at different time
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Fig. 7 Change diagrams of axial electromagnetic force for sheet metal with forming time

(a) 3D diagram
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Fig. 8 Change diagram of the first main stress with forming
time for selected modes

(a) Locations of selected nodes  (b) Change diagram of the

first main stress with forming time
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Fig. 9  Experimental equipment
(a) EMPF-50 electromagnetic forming machine  (b) Electromagnetic forming device
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Fig. 10  Structural deformation of sheet metal (a) and profile comparison diagram of sections (b)
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