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Abstract

In view of the disadvantages of the traditional motor in the current mine hoist, such as low working
efficiency and complex overall structure, which is difficult to adapt to the complex and changeable
working environment at home and abroad, an external rotor permanent magnet synchronous direct
drive drum hoist with rated power of 425 kW is taken as the target, the magnetic circuit analysis and
the influence of different parameters on the tooth groove torque analysis are carried out. The elec-
tromagnetic simulation model of the direct drive drum was established through CAD modeling com-
bined with Maxwell software. The no-load and rated load operating characteristics of the direct drive
drum were simulated, and the influencing factors of the cogging torque were analyzed emphatically.
The results show that the slot width of the stator open slot has a relatively small influence on the am-
plitude of the cogging torque, and the influence of the slot width and the overall structure of the open
slot on the cogging torque is consistent. Increasing the pole arc coefficient will cause the amplitude
of the motor cogging torque to first decrease, then increase, and then decrease again. Through the
analysis of the electromagnetic characteristics of the motor caused by different structural param-
eters, a foundation is laid for the subsequent optimization design of high-power direct drive roll-
ers.
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Table 1. Parameters table of permanent magnet synchronous direct drive drum
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Figure 1. Overall model diagram of permanent magnet synchronous direct drive drum
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Figure 2. Meshing of the 1/8 permanent magnet synchronous direct drive roller model
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Figure 3. No-load state characteristics of direct drive drum. (a) Magnetic field lines, (b) magnetic flux density
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Figure 4. No-load counter electromotive force
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Figure 5. Cogging torque of direct drive drum
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Figure 6. Load state characteristics of direct drive rollers. (a) Magnetic field lines, (b) magnetic flux density
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Figure 7. Outputting torque of direct drive drum
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Figure 8. Influence of different notch widths on cogging torque
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Figure 9. Influence of different pole arc coefficients on cogging torque
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