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Abstract: The magnetic switch has been widely applied in pulse power system. It enables the pulse front to be compressed and has the
advantages of high repetition frequency, long lifetime and high average power. At present, the design adopts the volt-second integral to
determine the size of the magnetic core structure and the number of turns of the winding, which is not designed with high accuracy. Based
on the measured pulse magnetic properties of the Fe-based nanocrystalline core, a magnetic switch field-circuit coupling model which
considers the saturation process of the core is established in the multi-physics simulation software Comsol. The preciseness and
effectiveness of the simulation model are verified by 100 kV high voltage pulse compression experiment. Then the simulation model is
utilized to analyze the influence of the saturation time and stray parameters of the magnetic core on its output waveform, and the optimum
design of them is completed. The field-coupling simulation optimization design method used in this paper provides a reference for the
optimal design of core-containing pulsed power components such as magnetic switches.
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Fig. 3 Magnetic switch circuit diagram with stray parameters
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Table 1 The J-A parameters of the magnetic core
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Fig. 4 Magnetic pulse compression circuit model
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Fig. 8 Magnetic pulse compression test circuit
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Table 4 Magnetic flux density parameter table
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Fig. 14 Voltage waveforms of different stray resistances
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Fig. 16 Voltage waveforms of different stray inductances
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Fig. 18 Voltage waveforms of different stray capacitances
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Fig. 19 Current waveforms of different stray capacitances
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