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Fig.1 Metal foreign object and detection coil coupling circuit
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Fig.2 Magnetic domain distribution direction
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Fig.4  Coils coaxial condition
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Method for detecting metal foreign object by array differential coil in
wireless power transfer system

ZHANG Xian, FU Zhi-yuan, XUE Ming, REN Nian-zhen, WANG Feng-xian
(Tianjin Key Laboratory of Advanced Technology of Electrical Engineering and Energy,

Tiangong University, Tianjin 300387, China)

Abstract: Aiming at the problem of metal foreign object detection in wireless power transfer system, a metal foreign

object detection system by array differential coil is designed based on magnetic coupling resonance. Through the es-

tablishment of coil model, this paper analyzes the influence of metal foreign object on detecting coil impedance,

and according to the law of the influence a symmetrical tightly array differential coil detection structure placing on

the surface of transmitter coil is designed, and the metal foreign objects in detecting coil will change output voltage

so as to detect the metal foreign objects. The results show that the absorption power of the detection structure is sig-

nificantly lower than that of the single-coil detection structure, and has the advantages of having less influence on

the system and low absorption power. It can be used to detect nickel-plated alloy with a diameter of 25 mm and

thickness of 1. 85 mm, and the detection accuracy is 93%.

Key words: wireless power transfer; foreign object detection; differential coil; array structure



