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Pulse current driven forming (PCDF) is a forming method that directly loads a pulse current into two parallel
placed workpieces, and the mutually exclusive electromagnetic force between them causes the workpieces to
be deformed. Compared with electromagnetic forming (EMF), this method can improve the current density
in a low-conductivity workpiece. However, the magnetic field is low due to the lack of a forming coil, which
causes the formability of the workpiece poor. In order to solve this problem, a pulsed magnet based on the
PCDF process of thin titanium sheets is designed in this paper, which can provide a background magnetic
field with good uniformity and high intensity. The influence of design parameters (coil size, wire size, number
of turns, etc.) of several common coils (solenoidal coils, Helmholtz coils and runway coils) on the magnetic
field uniformity and intensity in the forming area is analyzed by finite element method using the commercial
software COMSOL. After that, the background magnetic field coil is fabricated based upon the manufacturing
technique of pulsed magnets, and the PCDF experiments of thin titanium sheets are conducted. The results
show that the background magnetic field magnet can increase the magnetic field intensity of the forming area
by 5 times, and the magnetic field uniformity of the forming area can reach more than 95%, which greatly
improves the formability of the workpiece.
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