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Analysis of Strong Magnetic Field Characteristics and Off-Line Test

Method for Guidance and Control Device of Electromagnetic Launching
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Naval University of Engineering, Wuhan 430033, China)

Abstract: Aiming at the destructive influence of pulsed strong magnetic field on the guidance and
control device in electromagnetic launching and the lack of repeated testing methods, an off-line
testing method for the anti-magnetic field capability of the guidance and control device is proposed
based on the analysis of the magnetic field characteristics. Comprehensive performance
requirements of such as the magnetic induction intensity peaks, change rate and duration of the
guidance and control device are given through analysis according to the actual working conditions
of electromagnetic launches. Bases on system circuit analysis and magnetic field calculation
modeling, a multi-objective optimization design method is proposed, which takes into account the
peak value and change rate of the magnetic induction intensity, the size of power supply and the
magnetic field generator in working space. A finite element simulation is conducted to verify the
design scheme. An off-line test device is finally obtained, which has a hole diameter of 160 mm,

a magnetic induction intensity peak value of 10.2 T, and a change rate of magnetic induction
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intensity of 5 487.5 T/s, and it is flexibly adjustable within its maximum range. Experimental

results agree with simulation results. The proposed off-line test method provides flexible and

efficient test conditions for the protection research of guidance and control devices in

electromagnetic emission in pulsed magnetic field environment. A comparison with the original

method show that the proposed method gets rid of the launcher’s limitation, effectively reduces

cost and improves test efficiency.

Keywords: electromagnetic launch; pulsed strong magnetic field; off-line testing;

magnetic field calculation
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