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3-D Finite Element Analysis of a Miniature Coreless Motor
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ABSTRACT
Recently, it is desired to miniaturize and improve capabilities of miniature motors, accompanied by
development of portable devices. However, it is strongly difficult to develop of miniature coreless motors
by changing parts shape or size with constraint.
In this paper, Miniature coreless motor with the pentagon connection is analyzed using the 3-D finite
element method. The effects of the material of the parts on the characteristics of the torque and the

current are clarified.
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Fig.2 Analyzed model.

Fig.3 3-D finite
element mesh.
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Fig.4 Material conditions.

Table UZfRMT &2~ T,

Table 1 Analysis conditions.

Number of pole pairs 1
Magnetization of parmanent magnet (T) 0.6
Rotation speed (min™) 30,000
Voltage (V) 3.0
Coil resistance (Q/coil) 66.7
Number of coil turns (turn/coil) 7
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Fig.,5 Distributions of flux density vectors (y=0mm) .
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Fig.6 Distributions of flux density vectors (z=4mm) .
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Fig.7 Waveforms of Current.
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Fig.8 Waveforms of Torque.

Table 2 Discretization data and CPU time.

Number of elements 2,468,880
Number of nodes 422,455
Number of edges 2,913,054

Number of unknown variables 2,847,896
Number of time steps 241
Total CPU time (hours) 265

Computer used: Core2 Duo 2.66GHz ( 64bit )PC
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