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Abstract According to the multi-component seismic monitoring system’s technology requirements, an inductive
magnetic sensor is presented and the design analysis and industrial implement are discussed. According to the
requirements of electromagnetic disturbance monitoring, the authors define the design parameters and propose a
well-considered plan on materials choosing and architecture designing. The covered frequency range is 0.1 Hz — 10
kHz, the temperature range is —40—130°C, the monitoring range of magnetic field strength is 1 — 1000 nT, and the
sensitivity requirement is larger than 20 mV/nT@(0.1 Hz—10 kHz). The final test shows that the performance is
achieved. This sensor is applied in multi-component seismic monitoring system which is being installed widely.
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Fig. 1 Principle of measurement of inductive magnetic sensor
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Fig. 2 Schematic diagram of eddy current loss
and the magnetic core architecture
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permeability and length to diameter ratio
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Fig. 4 Structure illustration of inductive magnetic sensor
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Fig. 5 Principle of magnetic negative feedback
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Fig. 6 Structure design of inductive magnetic sensor
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Fig. 7 Inductive magnetic sensor
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Fig. 8 Magnetic-field distribution of excitation coil (a) and the amplitude frequency characteristics of induction coil (b)
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Fig. 10  Sensitivity of electronic-magnetic probe (a) and the noise character of electronic-magnetic probe’s output (b)
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