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A Fundamental Study on Magnetic Pulse Forming with Bar Forming Coil
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Abstract

applied on the workpiece

force(ZAA}7]2)

Key Words : Magnetic pulse forming(Z12}7]8 AA1%]), Forming coil(4]3

MPF(Magnetic pulse forming) process refers to the high velocity and high strain rate deformation of a low-ductility
materials driven by electromagnetic forces that are generated by the rapid discharge current through forming coil.

The goal of this study was to find the characteristics of dynamic behavior of workpiece and to find the main design
process on MPF using bar forming coil. For these purposes, thin A15053 sheet were used for the experiment. The measured
strain data were analyzed by developed electromagnetic FE-model. The main design parameter is location of coil,

electromagnetic force. In case of the bar forming coil, there exists the dead regions where the low electromagnetic force

), Magnetic power source( 1AL |ZA1%}R]), Electromagnetic
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Fig. 4 Discharge waveform (Y: 5v/div, X: 100us/div)

Table 1 Forming condition and peak current

Charge Charge Peak Peak
voltage(kV) Energy(k)) Voltage(V) Current(kA)
3 2.1 9.5 475
4 3.8 115 575
5 6 13.5 67.5
6 8.6 15.5 77.5
Calibrated conversion factor (1V) SkA

c) 6kV

(b) 5kV
Fig. 5 Results of MPF according to various charged voltage
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Table 2 Material properties for analysis
Electrical . Relative
. o Magnetic e
Material Resistivity Suscentibilit permeability
(ohm-cm) P Y (i
Al 2.7e-006 6e-007 {
Becu 1.7¢-006 8e-008 1
Alr - - 1
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Fig. 10 Magnetic force
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