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Simulation of magnetic field on
tracked permanent magnetic separator based on ANSYS
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Abstract: By the electromagnetic field analysis module in ANSYS software, the planel3 and plane53 magnetic structure
units were, respectively, used to build model and generate mesh on the planar N—S arranged alternatively magnetic
system of tracked permanent magnetic separator, the magnetic field distribution of the magnetic system was simulated.
Then, the simulation errors of planel3 and plane53 were calculated through theoretical formula. The results indicate that
the simulation error is small near the magnetic pole surface, and increases with the increase of distance to magnetic pole
surface. The magnetic intensity simulation result of plane53 is more accurate than that of plane13. Comparing simulation
results with the theory results, the relative error on magnetic pole surface is only 2.08% using plane53, and the average
relative error is 6.72% within 0.5 cm of magnetic pole surface. Obviously, this error band can meet the demand of the
tracked permanent magnetic separator design, so, plane53 can be used to design magnetic system of the tracked
permanent magnetic separator.
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Fig. 1 Structure of tracked permanent magnetic separator: 1,
8—Electric roller; 2, 7—Transport belt; 3, 6—Roller; 4—Fixed
mounts; 5 — Magnetic system; 9 — Tailing box; 10 —
Concentrate box; 11—Feed box
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Fig. 2 Magnetic system simulated and its local space
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Fig. 3 Mesh generation of magnetic system in space
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Fig. 4 Simulation results of magnetic system by element planel3: (a) Distribution of magnetic force lines; (b) Cloud map of

magnetic field strength; (c) Cloud map of magnetization intensity; (d) Vector graphic of magnetization intensity
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Fig. 5 Simulation results of magnetic system by element plane53: (a) Distribution of magnetic force lines; (b) Cloud map of

magnetic field strength; (c) Cloud map of magnetization intensity; (d) Vector graphic of magnetization intensity
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Fig. 6 Parameter of rectangular permanent magnet
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Table 1 Calculation results of magnetization intensity by

using different methods in AB line

Distance from
surface of

Magnetization intensity/T

Number magnetic ~ Element  Element cachlzlelZii};)n

pole/cm planel3  plane53 result
1 0 0.6375 0.6371 0.6241
2 0.2 0.5741 0.5715 0.5334
3 0.4 0.5100 0.5056 0.4558
4 0.6 0.4476 0.4431 0.3896
5 0.8 0.3897 0.3882 0.3328
6 1 0.3320 0.3332 0.2845
7 1.2 0.2867 0.2889 0.2431
8 1.4 0.2867 0.2487 0.2080
9 1.6 0.2065 0.2097 0.1776
10 1.8 0.1789 0.1822 0.1518
11 2 0.1513 0.1549 0.1297
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