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Conclusion

Background

Recently, spoke type permanent magnet (PM) motor capable of maximizing the surface area of a PM at a limited rotor size has been actively studied. Since the
magnetic flux amount generated from PMs of the same volume increases as the surface area of the PM increases, the Spoke type PM motor is more advantageous
in terms of output density than any other PM type motors. The spoke PM motor shows a large change in the total magnetic flux amount that determines the

** In SPM motors, the number of poles are increased under the same amount of PMs, but the total flux and torque constant do not
increase. Rather, the torque constant decreases as the number of poles increases as the leakage magnetic flux increases.

torque constant depending on the number of poles. Especially, in the spoke PM motor, there is a pole number in which the maximum magnetic flux amount is * However, in the spoke motors, unlike SPM, it is possible to increase the total flux and torque constant by changing only the
generated when only the number of poles of the motor is changed under the condition that the PM usage amount is the same. This is a phenomenon that did not number of poles in a state where other variables are fixed. As a result, there is a pole number that can maximize the torque
occur in conventional surface mount permanent magnet (SPM) motors. constant of the spoke in a state where the PM usage amount is constant.

ObjECtiVES ¢ In this paper, we have defined an factor that can show how efficiently a spoke PM motor generates magnetic flux using equivalent
magnetic circuit. This factor is the total flux of the spoke divided by the total flux of the same SPM such as rotor diameter, length

*»* Total magnetic flux representation of spoke PM motor as a function of geometric parameters such as number of poles, rotor radius, and length of air-ga ,
5 P P 5 P P 5 5ap of air gap, stack length, number of poles, PM usage, and number of turns.

¢ Expression of factor that can show how the total magnetic flux of SPOKE motor increases compared with SPM motor of equivalent condition
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A A —L, >If the spoke is made of the same stack length and number of turns as SPM, excessive efficiency increase occurs. So the spoke stack length and number of turns should be designed to be less than SPM so that the

efficiency is only about 2% p higher than SPM. If the stack length and number of turns of spoke are made to the same level as SPM, the total flux of spoke is 151% of SPM.
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