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Mutual Inductance Modeling and Misalignment Characteristics Analysis of Orbital IPT System Coil
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Hubei, China ;2. School of Electrical and Electronic Information Engineering,
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Abstract: Looking into the loosely coupled inductive power transfer system in industrial track application, the
mutual inductance mathematical model between the primary orbital and secondary side pick-up coils were
established, and the accurate mutual inductance expression was given. On this basis, the effects of axial offset and
radial offset on the mutual inductance were studied. Finally, the model was simulated by Maxwell and the
experimental platform was built to verify the results. The results show that the mathematical model and
misalignment analysis are correct and can be used in rail applications.
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Fig.3 IPT system secondary side circuit equivalent diagram
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Fig.5 Vertical equivalent diagram of coil and track
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Tab.l Maxwell simulation result

K h/mm M/uH

0.1 5 29.428 2
0.1 10 28.2299
0.1 15 26.661 8
0.3 5 30.619 0
0.3 10 28.969 5
0.3 15 27.0417
0.5 5 37.112 8
0.5 10 30.8810
0.5 15 27.6619
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Fig.11 Element simulation result of M-K-h
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Fig.12 Primary input and output waveform of IPT system
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Tab.2 Output voltage(V)

h

K 5 10 15
0.0 7.74 6.59 5.69
0.1 11.89 10.57 8.86
0.2 15.46 13.47 11.75
0.3 18.94 16.49 14.15
0.4 20.37 18.26 15.98
0.5 21.09 18.95 16.81
0.6 20.28 18.20 16.08
0.7 18.79 16.15 14.20
0.8 15.41 13.50 11.95
0.9 12.01 10.74 8.90
1.0 7.75 6.56 5.39
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