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The Rotor Barrier Design of the BLDC Motor Consider
that Irreversible Demagnetization of Permanent Magnets

AAR -z 389"
(Cheol-Min Kim * Gyu-Won Cho * Gyu-Tak Kim)

Abstract — Generally, the usage motor in the vehicle is exposed to highly ambient temperature and large vibration
according to repeatedly starting and stopping during very short time. So, in this paper, the rotor shape design was
performed to improve demagnetization endurance by considering starting current of Brushless DC Motor (BLDCM)
through Finite Element Method(FEM). As a result, the end of Permanent Magnet (PM) in the basic model was occurring
a partial irreversible demagnetization by starting current. To solve this problem, the installing flux barrier was limited to
flux line on the core. Accordingly, demagnetization endurance and operating characteristics were improved.

Key Words : BLDC motor, Demagnetization analysis, Barrier design, Improved operating characteristics
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Fig. 1 Core shape of analyzed model
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Table 1 Specification of analyzed model
Item Specification
Rated speed[rpm] 3,200
Rated torque[Nm] 0.55
Rated current[Al] 135
Poles/Slots 4/6
Air-gap length[mm)] 1.2
Winding type Concentrated winding
PM material N33SH
Core material 50PN1300
Stack length [mml] 411
Stator diameter [mm] 70
Phase Resistance [Q] 0.15 (257C)
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Fig. 2 Starting current of analyzed model
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Fig. 4 The minimum magnetic flux density of basic model
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Fig. 5 The magnetic flux density of basic model

‘AlWh/n]
5.0000¢ -003

3.9655e-803
3.2759e-003
2,5862e-003
1.8966e-003
1. 2069e-803
5.1724e-B0Y
-1.7241e-BEY
-8, 6207e-00Y
-1,5517e-003
-2, 2414e-083
-2.9310e-003
-3.6287e-003
-4, 3183e-003
-5.0008e-603

a3 6 7|2 zuo XBZME

Fig. 6 The magnetic flux line of basic model
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Fig. 7 design parameters of proposed model
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12 Operating characteristics analysis
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Table 2 The comparison of operating characteristics

Item Basic model | Proposed model
Rated speed[rpm] 3,200
Rated torque[Nm] 0.55 054
Torque ripple[%5] 29 16
Phase resistance[Ohm] 0.26
Iron loss[W] 11.01 11.05
Efficiency[%] 63.5 63.1
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