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3D Simulation Study on Magnetic Field Characteristics of
ZH High-Intensity Magnetic Separator Based on Ansys
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Abstract: A 3D finite element simulation model of a ZH high-intensity magnetic separator ( HIMS) was established
based on Ansys Maxwell. The magnetic field distribution characteristics and the variation law of magnetic field intensity
in the separation channel of the separator with three kinds of medium (serrated plate, elliptical rod and cylindrical rod )
were systematically analyzed. A simulation experiment on separating particles was conducted by using the discrete
element method. The results show that the serrated plate medium produces an obviously focused magnetic field effect at
the serrated part, with the maximum field intensity reaching 2.08 T. The periodic strong gradient fluctuation is beneficial
to the efficient capture of fine ilmenite particles. The elliptical rod medium can bring good uniformity in magnetic field
strength, which is suitable for stable separation of coarse minerals. The cylindrical rod medium leads to a wide magnetic
field distribution and can be applicable to separation of mixed materials with wide size fraction. The simulation results are
in good agreement with the experimental measurement, which verifies the reliability of the model. Further particle
simulation reveals that serrated plate medium can break particle agglomeration and suppress non-magnetic mineral
entrainment by periodic gradient reversal, and finally realize the efficient enrichment of ilmenite. It is concluded that the
serrated plate medium has significant advantages in separation of fine ilmenite and is the preferred medium for the ZH
HIMS.
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Fig.1 Structure of ZH HIMS
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Table 1 Main material parameters in simulation calculation

R R AHX B 5%/ % HSR/(S-m™)
il 0.999 991 58 000 000
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Fig.3 Top view of media box in Ansys
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Fig.4  Distribution of magnetic flux density of media box in Ansys
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Fig.5 Magnetic flux density curves on center line of different media separation channels
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under different excitation currents
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