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Comparison on the Airgap Flux Density of High—Speed Slotless Machines
with Radial Magnetization and Halbach Array PM Rotor

R W BT mE T
(S. M. Jang - S. S. Jeong - D. W. Ryu)

Abstract - High speed brushless permanent magnet(PM) machines need a key technology to minimize the iron core
losses in stator and the eddy current losses in the retained sleeve and magnets caused by slotting harmonics. Thus,
slotless or iron-coreless brushless PM machines have been applied for a very high rotational speed and/or the
ripple-free torque. Unfortunately, slotless or coreless PM machines have lower open-circuit field than slotted and/or
iron-cored types, which cause to reduce power density. Fortunately, Halbach array can generate the strong magnetic
field systems without additional magnetic materials. In this paper, the 4-pole Halbach array is applied to the high speed
machine and is compared with the radial magnetized PM array in field system. The iron-/air-cored stator of PM
machine is constructed with/without winding slots. Open circuit magnetic fields of each type are presented from the
analytical method and finite element method. Consequently, it is confirmed that the Halbach array field system with
slotless stator is more suitable to the high speed motor because it has high flux density, sinusoidal flux distribution
than others. ;

Key Words : high speed, slotless, brushless, Halbach aray, radial magnetization
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Table 2 Design example of high speed slotless PM machine for electro-mechanical battery
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