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Semi-active Vibration Control using Electromagnetic Absorption
Structures with Variable Stiffness

YOU Jiaxin , WANG xi , YANG Bintang

( State Key Laboratory of Mechanical System and Vibration, Shanghai Jiaotong University,
Shanghai 200240, China)

Abstract : A kind of electromagnetic structures with variable stiffness is proposed. It can be used to changing the
resonant frequency of the controlled system through its specific installation and making it possible to realize semi-active
control. Supporting and functional components of the electromagnetic structures with variable stiffness are designed. Closed
magnetic path is stimulated when current is applied. The stiffness of the system can be changed by adjusting the value of the
current. A mathematical model of the structures is established to calculate the magnet field and the output torque based on
the Maxwell tensor method. Simulation is done to figure out the output torque using Ansoft code. A prototype is
manufactured and the output torque is measured. The testing results show a high uniformity with the simulation and
calculation results, which means that the mathematical model can be used in further studies. Simulation of the semi-active

control system is done and it is proved effective.
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