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Characteristic Analysis of Brake Motor Considering Mechanical Loss
according to Rotor Axial Load

Tae-Juu Weon - Jae-Sik Jung * Hyun-Jin Park * Jung-Pyo Hong*

Department. of Automotive Engineering, Hanyang University, 222, Wangsimni-ro, Seongdong-gu, Seoul 133-791, Korea

Abstract : This paper presents characteristic analysis of surface permanent magnet synchronous motor(SPMSM)
considering mechanical loss according to rotor axial load by oil pressure in brake system. If rotor is forced in axial
direction, mechanical loss increases. Mechanical loss is one of major components which affect on efficiency. To
consider mechanical loss, no load loss is measured at axial load condition. Mechanical loss is calculated by subtracting
core loss from no load loss. Mechanical loss is increased as rotor axis is forced and rotates more quickly. Motor
characteristic comparison between model with axial load and model without axial load is done. In case of model with
axial load, motor performance decreases compared to model without axial load. In conclusion, Mechanical loss by axial
load reduces torque and efficiency in high speed region.

Key words : Axial load(% 3 3}%), Loss measurement(3=% =), Mechanical loss(”7] A% <=4]), Motor

characteristic(=.E] 5-4J), No load loss(F4- 3} <=4

Nomenclature
1. A2

W:loss, W
S : frequency, Hz A5 ate] F2 3 BESo] AAstE WA A Ak
B : magnetic flux density, T witoll g2he = BE o] 7 St shdvk A At
M : bearing friction moment 7o ojZg]Alo) Ao ute} 75 743 2 AL
o : angular speed, rad/sec ol th=27] ol AA T A TRkt 217 7
1 friction constant T AL wed o) shu}

245 Alo] A ol A 7dstE B

Subscripts

b : hysteresis loss

e : eddy current loss
Y * A e =, E-mail: genius8550@hanyang.ac.kr
o : abnormal loss

L, S: load, speed
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Fig. 1 No load loss test setting
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Fig. 2 No load loss test result (per unit)
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Fig. 3 No load core loss 2D-FEA result (per unit)
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Fig. 5 No load mechanical loss at 1000rpm (per unit)
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Fig. 6 Characteristic analysis result without axial load
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Fig. 7 Characteristic analysis result with axial load
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Fig. 9 Efficiency map with axial load
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