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Fig. 1 Single permanent magnet magnetic density model:

(a) Equivalent molecular circulation; (b) Geometric model
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Table 1 Related parameters of a single sector permanent

magnet
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m m m m (° (10°Am") (10'NA?

0 0.1 0.163 0.183 10 1.032 4n

0.4

(a) —=a— Molecular current method
Finite element method

Magnetic flux density norm/T

0 0.19 020 021 022 023 024 025
Radial cylindrical coordinates
0.4
(b) —=— Molecular current method

Finite element method

Magnetic flux density norm/T

—]

0 1

0.19 0.I20 0.121 0.122 0.I23 0.124 0.25
N-S directional

B2 FYUKHLA N-S [

Fig. 2 Single-block permanent magnet N-S to magnetic

density: (a) Sector; (b) Rectangle
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Magnetic roller pole row mode: (a) N-S array;
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Fig. 4 Comparison of magnetic density: (a) Circumferential magnetic density comparison; (b) Radial magnetic density(r); (c)

Radial magnetic density(6); (d) Circumferential magnetic density(r); (¢) Circumferential magnetic density(6)
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Fig. 5 Cross section of magnetic flux: (a) Halbach array; (b)
N-S alternate array
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Fig. 6 Simplified models of scrapped materials for scrapped vehicles: (a) Rectangle; (b) Ellipsoid; (c) Rectangular model;

(d) Curved model
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Table 2 Values of eddy current calculation parameters
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Fig. 7 Behavior of broken material in a magnetic field:
(a) Material movement track; (b) Motion analysis
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Abstract: With the rapid growth of end-of-life vehicles (ELVs), the efficient and low-cost crushing and separation

technology will become one of the mainstream development directions for its future. The eddy current separation

technology has obvious advantages in the sorting of non-ferrous metal particles, but it still needs further research on the

efficient separation of scrapped copper-aluminum parts for ELVs. By calculating the magnetic field of a single permanent

magnet and the simulation tool, the magnetic field strength and spatial distribution of the fan-shaped and rectangular

permanent magnets arranged on the magnetic roller in two ways are obtained. The results show that the Halbach array is

arranged alternately with N-S. The cloth is more suitable for the separation of large-sized and shaped thin-walled

copper-aluminum parts. The maximum sorting size of the copper-aluminum parts under the ideal motion state is

calculated by the eddy current force calculation model. The research results provide a theoretical basis for the effective

separation of scrapped copper-aluminum parts for ELVs.
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