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- Characteristics Analysis and Comparison of Coreless and Slotless BLDC Motor
used in Digital Lightening Processor Motor with Air—-Dynamic Bearing

RoF - o&8F - &8 8"
(Iee-Woo Yang - Young-Seok Kim - Sang-Uk Kim)

Abstract ~ This paper presents the analysis for power consumption, mechanical vibration and acoustic noise
characteristics of the Coreless and Slotless Brushless DC motor in Digital Lightening Processor(DLP) Motor with the
Air-Dynamic Bearing. The Coreless BLDC motor has not the stator yoke as well as the stator slot to remove the
unbalance force by the interaction between the stator yoke and Air-Dynamic Bearing clearance. The assembling tolerance
and the processing error make the air-gap difference between the magnet and the stator yoke ,which occurs the
unbalanced electro-magnetic force in the Slotless BLDC motor. It imposes the air-dynamic bearing on the disturbance
force and makes the Air-Dynamic Bearing vibrated and noised. Also, The attractive force between the magnet and the
silicon steel stator yoke increases the power consumption. In this paper, the power consumption, mechanical vibration and
acoustic noise of the Coreless BLDC motor and the Slotless BLDC motor with the silicon steel stator yoke are simulated,
analyzed, and tested using the manufactured proto-type motors with Air-Dynamic bearing. The simulated and tested
results present that the Coreless BLDC motor without the silicon steel stator yoke has the lower mechanical vibration
and noise ,and lower power consumption than the Slotless BLDC motor with the silicon steel stator yoke in Digital
Lightening Processor Motor with Air-Dynamic Bearing.

Key Words : Coreless BLDC motor, Slotless BLDC motor, Air-Dynamic Bearing, Silicon Steel Stator Yoke, Mechanical
Vibration, Acoustic Noise, Power Consumption, Attractive Force
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