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Nonlinear Modeling and Analysis of Magnetic Force in
Precision Magnetic Levitation System

QI Bin, DAI Li-ming, ZHOU Hai-bo,
HUANG Yi, DUAN Ji-an

(College of Mechanical and Electronic Engineering, Central South University , Changsha 410083, China)

Abgtract :  In order to get accurate modeling of the electromagnetic force in the magnetic suspension system, the rationae
of magnetic circuit is used to analyze the impact of the fringing effect of air gap , the magneto res stive efect of iron core
and magnetic circuit magnetic flux leakage on electromagnetic force model. The expressionsof electromagnetic force model
are derived under different conditions, and the corresponding error curves are plotted. Then 3 conclusions can be drawn,
asfollowing: firstly , the accuracy of the eectromagnetic force model isinfluenced greatly if only the air-gap fringing eff ect
isconddered; secondly, because of small influence of the magnetic flux leakage on the accuracy of the electromagnetic
force modd , there islittle difference between the curve for the electromagnetic force model under the condition of consd-
ering the 3 kinds of factors mentioned above and that without considering the magnetic flux leakage, but it can not be con-
cluded that there existsfew magnetic flux leakage; thirdly , with the increase of the air-gap , the errors a s increase be-
tween the results of the magnetic momentum calculated by the simplified expression of the electromagnetic force model ac-
cording to theideal magnetic circuit theory and those calculated by expresson when the air-gap fringing efect , the magne-
to resistive effect of iron core and magnetic flux leakage are taken into account together , which will have a great impact on
the control of the sugpension system.
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