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Abstract

Eddy current sensors are used for distance measurement based on the principle of Faraday's elec-
tromagnetic induction. According to Faraday’s principle of electromagnetic induction, when the
magnetic flux of a metal surface placed in a magnetic field change, an induced current is generated
on the metal surface to resist the change in magnetic flux. This induced current is called an eddy
current, and this phenomenon is called the eddy current effect. Eddy current sensors utilize this
effect to convert the measured non-electrical quantity into an electrical parameter. During long-
term use, eddy current sensors may experience significant errors or even erroneous readings due
to aging or the influence of the objective environment. Therefore, it is necessary to periodically per-
form dynamic or static calibration on the eddy current sensors according to their performance to
promptly identify and address any problems. Current static and dynamic calibration methods for
eddy current sensors suffer from poor calibration accuracy, short measurement range, and low au-
tomation. To improve the static and dynamic calibration accuracy of eddy current sensors, ANSYS
software was used to simulate and optimize the components during the design of the calibration
device. Simultaneously, automated equipment was introduced to enhance the automation level of
the calibration process.
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Figure 1. Overall structure of the integrated automatic calibration device for the dynamic and static characteristics of eddy
current sensors
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Figure 2. Schematic diagram of static analysis of the induction plate

B2 BEEFHNFESTTEE

) % T2k
S s
—
N
.
=
= I
5 I
:D >
i > >
2 45T 2 P
; s
S YHIZ T R 2R

Figure 3. Harmonic response analysis model of moving parts
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Figure 4. Schematic diagram of the mapping point results for the 500 Hz harmonic response analysis
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Figure 5. Vibration shape from the 500 Hz harmonic response analysis
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Figure 6. Schematic diagram of static calibration grating detection for eddy current sensor
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Figure 7. Schematic diagram of a two-phase reactive stepper motor
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Figure 8. Schematic diagram of microstepping drive for a two-phase stepper motor

[# 8. PTEL RSB R E

. AFHHR
lB
la
/ \
/ \ _
0o \\l \ HJ } L’/ 0
BAH LI

Figure 9. Schematic diagram of two-phase current microstepping
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