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Fig.1 Structure diagram of one-dimensional magnetic

measurement system
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Fig.2 Flow chart for finding optimal solution of harmonic

parameters based on particle swarm optimization
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Fig.3 Comparison of harmonic content of magnetic flux

density without and with harmonic compensation
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Fig.5 Comparison of magnetic flux density waveforms

without and with harmonic compensation
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Research on waveform compensation in measurement of one-dimensional

magnetic properties of soft magnetic composites

WANG Zhao'*, CHEN Long’, WANG You-hua'*, WU Shi-pu'"*, ZHANG Xiao-lin""?
(1. State Key Laboratory of Reliability and Intelligence of Electrical Equipment, Hebei University

of Technology, Tianjin 300130, China; 2. Key Laboratory of Electromagnetic Field and Electrical Apparatus
Reliability of Hebei Province, Hebei University of Technology, Tianjin 300130, China; 3. College of
Electrical Engineering and New Energy, China Three Gorges University, Yichang 443002, China)

Abstract: When the magnetic properties of the soft magnetic composite (SMC) are measured, the measured mag-

netic flux density B is distorted into a non-sinusoidal wave due to its saturation nonlinearity and the presence of in-

terfering harmonics in the measurement. For this case, the method of harmonic compensation of the excitation volt-

age E is adopted in this paper, so that the waveform of the magnetic flux density B is a sine wave. In this case, the

method of harmonic compensation of the excitation voltage E is adopted in this paper, so that the waveform of the

magnetic flux density B is close to the sine wave to the greatest extent. The higher harmonic components required for

the harmonic compensation process are obtained by the particle swarm optimization algorithm ( PSO). The magnetic

flux density waveform obtained by this method in the SMC magnetic characteristic measurement can better meet the

measurement requirements, and the measurement accuracy is greatly improved, which is verified in the SMC one-

dimensional magnetic characteristic measurement experiment.

Key words: SMC; harmonic compensation; PSO; one-dimensional magnetic property measurement



