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The Analysis and Research on the Calculation Method of the Core Losses in an Induction Motor
WENG Qi
(State Grid Zhejiang Electric Power Company Daishan Power Supply Company ,
Zhoushan 316200, Zhejiang , China)

Abstract: The induction motor can be started by the grid, the PWM converter, the resistance in series and so
on. By different starting mode, the electromagnetic field distribution (EFD) in the different part of an induction
motor is different. Thus, the calculation method for the core loss in the different part of an induction motor is also
different. Various types of Steinmetz equations can be applied to calculate the core loss, and the coefficients in
Steinmetz equations are obtained from the core loss data, which is provided by the manufacturer. While the core
loss data provided by the manufacturer is at some certain magnetization frequencies. A curve fitting method which
could calculate the core loss data at any magnetization frequency was proposed. To verify this method, an
experiment setup was built to analyze the core losses of induction motor with different load torque and different
switching frequency was proposed. The comparison results show that this method can predict the core losses in an
induction motor accurately.
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Tab.1  The loss data of silicon steel sheet 50WW470
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Fig.1 ~ The loss data of silicon steel sheet SOWW470
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Tab.2 The coefficient of core loss of silicon steel sheet 50WW470
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Tab.3 The core loss of silicon steel sheet 5S0WW470

at different magnetization frequencies

200 Hz 1 000 Hz
BEN 5w wm L, WM gk
E T Rl A
(W-kg!') (W-kg™t) (W-kg) (W-kg™)
0.4 2.79 2.78 0.36 25.08 27.50 8.80
0.5 3.74 4.03 7.12 44.84 41.80 7.27
0.6 5.25 5.48 4.25 63.49 60.30 5.29
0.7 6.98 7.12 1.92 85.20 83.70 1.79
0.8 8.95 9.02 0.81 110.00 113.00 2.65
0.9 10.47 11.20 6.54 156.90 149.00 5.30
1.0 13.32 13.70 2.78 196.70 193.00 1.92
1.1 16.57 16.60 0.17 241.40 246.00 1.87
1.2 20.24 20.00 1.21 291.20 307.00 5.15
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Fig.3 The core of induction motor
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Fig.4 The segment of iron core in induction motor
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Fig.5 The magnetic induction intensity distribution
versus the line segments at a certain time
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Tab.4  The core loss of segment 5

Wi R B0 S MRV O IS, 0T S BROIRE/
G (W-kg™) mW
1 12.66 63.48
2 12.72 63.77
3 13.11 65.71
4 12.66 63.47
6 12.66 63.47
7 12.72 63.76
8 12.70 63.68
9 13.08 65.57
10 13.10 65.67
11 12.72 63.77
12 12.72 63.78
13 12.73 63.81
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Fig.8 The schematic diagram of experimental platform
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Tab.5 The error rate of core loss of induction

motor at different speed

R/ ASCHEH I Ansoft/  IGSE/  HERFIAL/
(remin™) % % % %
2 880 2 49 84 73
2 890 1 49 83 73
2900 1 49 82 72
2910 0 45 80 69
2920 8 44 80 69
2930 14 43 78 67
2 940 18 42 77 66
2950 11 35 74 62
2 960 12 32 72 59
2970 11 26 68 55
2 980 1 15 63 48
2990 3 6 59 43
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Fig.10  The stator current of induction motor
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