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Research on Calculation of Iron Losses of In-wheel Motor for Special Vehicle

LIU Hao, WU Xauelei, LI Hongbiao, BAI Jinyang, ZHANG Ran
(Beijing Institute of Space Launch Technology, Beijing, 100076)

Abstract: Iron loss occupies a large proportion of the losses of in-wheel motor for special vehicle, which directly affects the
efficiency and temperature rise of the drive system. In order to accurately calculate the iron loss, time-stepping finite element analysis
is adopted to analyze the flux density waveforms at different regions of the stator core by taking the in-wheel motor with rated power
of 70 kW for example. Harmonic analysis of radial and tangential flux density waveforms at different regions of the stator core is
carried out. The impact of rotating magnetic field and harmonic component on the stator iron loss is further studied. Three different
iron loss calculation methods are adopted to calculate the stator iron loss after the flux density waveforms and harmonic analysis are
carried out. The stator iron loss values separated from the efficiency and loss test of the in-wheel motor are compared with the
calculation values of different calculation methods. The results show that the calculation method in consideration of the effect of

rotating magnetic field and harmonic component has the highest accuracy and its calculation result is the closest to the test result,

which verifies the validity of the calculation method.
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Tab.l Pareameters of permanent magnet synchronous motor
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Fig.1 Region division of stator core
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Fig.7 Flux density harmonic analysis at different regions of stator core
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Tab.2 Core loss densities in different regions of in-wheel motor

stator core

K| EURBRRERIE | BUCHREE R | BEREEE | )

5 (Wkg™) (Wkg™) (Wkg™) %
1 6.53 23.12 29.65 0.49
2 20.88 32.57 53.45 5.18
3 26.96 11.08 38.05 0.65
4 27.15 2.77 29.92 12.45
5 28.55 2.53 31.09 14.91
6 29.75 3.06 32.81 14.22
7 19.79 6.80 26.58 3.09
8 18.42 9.66 28.07 8.83
9 19.78 4.52 24.29 2.88
10 17.73 24.55 42.28 15.28
11 16.06 3.94 20.00 10.60
12 17.24 14.14 31.38 11.46
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Tab.3 Calculated values of stator core loss at different

frequencies
iz - EIREN
Jrik— Tk k=
66.67 178.77 198.69 220.19
133.33 374.68 451.95 506.35
200.00 580.06 649.55 824.88
280.00 862.40 977.33 1195.90
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Tab.4 Motor efficiency test data under rated torque

M Hz HAThZ/KW LR E Y EA
66.67 25.00 23.60 94.40
133.33 48.90 47.10 96.32
200.00 73.00 70.70 96.85
280.00 99.00 96.00 96.97
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