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ABSTRACT

Electromagnetic Pulse Forming is the one of the high velocity forming method. When
the electric energy which is charged in the capacitor bank is suddenly discharged into
the electromagnetic coil, the high magnetic field occurs at the airgap between the
electromagnetic coil and workpiece. Thus we can obtain the high electromagnetic pres-
sure, which is proportional to the square of magnetic flux density. This is the basic
principle of the electromagnetic pulse forming.

In this paper, the equivalent L-R-C circuit is derived by computing the magnetic
field and its loss of the total system. Thus, the values of the magnetic flux density
and pressure can be obtained from the equation of this circuit.

As a result, the computed and measured values of the maximum magnetic flux density
and pressure are compared and the characteristics of the tapered field shaper are
further discussed as follows;

1) The strength of magnetic flux density and pressure can be controlled by the charged
energy and the size of the airgap between the inner field shaper and the workpiece.

2) During the design of the tapered field shaper, the penetration of the magnetic
flux through the sharp edge should be considered.
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Fig. 1 Cross Section of the Coil,Outer Field
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Bar
(a) Aluminum Bar (b) Inner Field Shaper
(c) Outer Field Shaper (d) Coil
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Fig. 2Distribution of Magnetic Flux Density
between Inner Field Shaper and Alum-
inum Bar
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Table.3 Specification of the R-C Integrating Circuit

ltem Symbol Unit Specification
Resistance Rs KQ 100
Capacitance Cs pF 0.1
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Measured Voltage (mV)

Magnetic Flux Density (Tesla)
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Magnetic Flux Density (Tesla)
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