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Simulation and analysis of sensor eddy current field based on ansys maxwell
SHANG Yingli, ZHANG Yang, LI Qingyu, WANG Qi, XU Chong

(School of Mechanical and Automotive Engineering, Shanghai University of Engineering Science, Shanghai 201620, China )
[ Abstract] Abrasive particle monitoring technology has a great prospect in the field of condition monitoring and fault diagnosis. At

the same time, due to its high accuracy and good practicability, the conclusion is of high application value in the field. In this paper,
the design principle of the sensor is described. The magnetic field simulation was carried out by ANSYS and Maxwell, and the

simulation results were analyzed .
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Fig. 1 Eddy current testing principle
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Fig. 2 Equivalent circuit of eddy current sensor
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Fig. 3 ANSYS Maxwell simulation flow chart
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Fig. 4 Simulation model diagram



54 1 IR, 4. T ANSYS Maxwell B RS8R B 54007 131

2.2 MEXIS

DR A% 0] 7 8 - T 2 30 5 XS B ok DX 3 1 Y
A 35 T S TR B I A Joi e 5 22 I, L 2L T iy i
B RERA SRR EE A, B2 SR E T
b N GOERS]

)53 AR BF SRy 148 S 00 ) DX ) A ek (i) 2
THEHRG R, T BRI T AL B, X T[] A 8
o SR AN A () RO S8, A SORE B R AR 10 22 Pl

(a) BRI A% R 5
(a) Mesh division of brasive particle
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(b) Mesh division of induction coils
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Fig. 5 Meshing
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Fig. 6 Current source excitation diagram
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Fig. 7 Abrasive vortex density cloud map along the central axis of
the coil
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Fig. 8 Eddy current density cloud map of XOY profile
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Tab. 1 Eddy current density of different abrasive particle sizes

PR AR/ pom IR EL/ (KA + m™?)
50 339.52
100 390.48
150 445.63
300 3812.33
400 8753.61

500 15510.76
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Fig. 9 Eddy current density map at different abrasive radius
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Tab. 2 Eddy current density of each materia
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Fig. 10 Eddy current density map under different abrasive materials
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Fig. 11 Eddy current density map at different excitation frequencies
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Tab. 4 Eddy current density of different coil inner diameters

2B AR (pm) R (kA/m®)
1 200 2255.16
1 400 998.55
1 600 390.48
1 800 157.22
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Fig. 12 Eddy current density map under different coil inner

diameters
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