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Research on magnetic modulator performance of DC current comparator
based on simulation

ZHOU Liren, PAN Yang, ZHU Li
(Shanghai Institute of Measurement and Testing Technology, Shanghai 201203, China)

Abstract: In order to optimize the parameter and structure of magnetic modulator used in DC current
comparator and improve the performance, its transmission characteristics were researched through simulation.
Analyzed two structures of magnetic modulator; proved that the output voltage is still even harmonic function
when excitation winding doubles as detection winding. The magnitude and phase of the even harmonic reflect
the magnitude and direction of the applied DC current. Therefore, a novel B-H curve mathematical model
based on the sum of arc-hyperbolic sine function and polynomial was put forward; verify the model reliability
with the parameters of fit goodness. Establish simulation model of two cores magnetic modulator based on
Matlab, research the influence of excitation voltage source (sine wave, triangle wave, square wave) and
saturation depth of core on the output voltage. The result shows that square wave is the optimum of excitation
source. Moreover, the applied excitation voltage should not cause the core to work in the over saturated state,
which will lead to the distortion of voltage waveform of detection winding.
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