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The Image Analytical Solution of the Magnetic Field for
Ferromagnetic Sphere System in a Uniform External Magnetic Field

YAO Zhen-ning, LIU Da-ming, ZHOU Guo-hua,ZHU Xing-le
( College of Electrical Engineering , Naval University of Engineering , Wuhan , Hubei 430033, China )

Abstract: It is very difficult to calculate the magnetic field which a ferromagnetic sphere system produces in a uniform ex-
ternal magnetic field, as a result of the difficulty in handling the mutual magnetization between the ferromagnetic spheres. The ex-
pressions of image magnetic dipole and magnetic charge were derived from image method of the system that consists of the point
magnetic charge and magnetic medium sphere on condition that the image linear magnetic charges were simplified. Additional mag-
netic field was calculated, which ferromagnetic spheres produce because of the mutual magnetization. The image analytical solution
was obtained according to the basic expression for magnetic field of the ferromagnetic sphere system, and the choice of the maxi-
mum order is analyzed. The verified results of the simulation experiment show that the image analytical solution has a very small er-
ror, and applies to all ferromagnetic sphere systems.
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