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Structure of novel B-H sensing coil and sensing box
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Fig.2 Sensing coil in sample
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Fig.3 Structure of long solenoid
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Fig.4 Cloud map of magnetic flux density inside solenoid
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Fig.5 Magnetic flux density distribution along x-axis
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Tab.1 Flux density value of each model
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Fig.6 Comparison between calculated and experimental

values of magnetic flux density of sensing coil
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Fig.7 Chart of DC excitation measurement
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Fig.8 Chart of AC excitation measurement
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Fig.9 Relationship between flux and current of H and B coils
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Fig. 10  Effective value of EMF signals of sensing coil
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Tab.3  Non principal diagonal elements of H and B coils under different excitation frequency
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Fig. 12 Excitation sensor coordinate relation graph
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Calibration and compensation of excitating and sensing structure in 3-D
magnetic properties testing system

GENG Xin, LI Yong-jian, WANG Li-xiang
( Province-Ministry Joint Key Laboratory of Electromagnetic Field and Electrical Apparatus Reliability,
Hebei University of Technology, Tianjin 300130, China)

Abstract: In 3D magnetic property measurement of electrical material, the calibration of sensing coils is the key prob-
lem for accurately simulating the magnetic properties of magnetic materials. A combined B-H sensing coil with high pre-
cision is designed, and a tensor model of sensing coil coefficients is proposed in this paper. Based on that, the solenoid
simulation experiment is designed to realize the calibration of coil coefficients. Then, the size of the solenoid and the
whole experimental system are optimized according to the simulation results. Meanwhile, a DC excitation model is pres-
ented here. The accurate B-H sensing coil calibration coefficients are further filtered out in contrast to the AC excitation
model. A plan of deviation angle compensation is proposed for further reducing the experimental error. The results show
that it is demonstrated that the geomagnetic field has a certain impact on the DC excitation model.

Key words: 3-D magnetic properties; sensing coil; tensor coefficients model; DC excitation; deviation angle com-

pensation



