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Abstract

Eddy current sensors are a new type of sensor based on the eddy current effect, capable of non-
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contactly measuring the distance between the surface of the tested metal conductor and the sensor
probe. They are widely used in industries such as power, metallurgy, petroleum, chemical, and aero-
space, as well as in some research institutions, serving as monitoring devices or automatic testing in-
struments for power machinery. Simultaneously, eddy current sensors can effectively measure pa-
rameters such as radial vibration, axial displacement, eccentricity, expansion difference, and rota-
tional speed of shafts in large rotating machinery such as turbines, compressors, gearboxes, and com-
pression pumps, playing a role in online measurement, online monitoring, condition analysis, and
fault diagnosis. During long-term use, eddy current sensors may exhibit significant errors or inaccu-
racies in their readings due to aging or environmental influences. Therefore, regular calibration is
necessary to identify and address any problems with the eddy current sensors. During calibration, an
induction disk is used instead of the metal conductor in the actual working condition, ensuring that
both are made of the same material to guarantee the accuracy of the eddy current sensor calibration.
The typical calibration cycle is one year. Currently, most companies use the comparative method to
calibrate eddy current sensors. When calibrating with sinusoidal excitation, multiple frequency
points need to be calibrated step by step, which is quite time-consuming. This paper presents a multi-
channel testing system for eddy current sensors, designed with a fixture capable of simultaneously
testing four eddy current sensors, simulated the eddy currents of the sensors, and developed support-
ing multi-channel testing software. This system improves the calibration efficiency of eddy current
sensors by four times while maintaining calibration accuracy.
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Figure 1. B-H curves of 42CrMo
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Table 1. Geometric parameters of the simulation model
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Figure 2. Simulation diagram of magnetic field line distribution of a single eddy current sensor
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Figure 3. Distribution of eddy current density in the induction disk from the central axis of the coil
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Figure 4. Magnetic induction intensity distribution on the induction disk
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Figure 5. Eddy current density distribution on the induction disk
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Figure 6. Block diagram of the calibration system
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