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An Alternative Design and Performance Experiments of an
Energy-regenerative Electromagnetic Actuator

HUANG Da-shan , ZHANG Jin-qiu , LIU Yi-le, LIU Jun-yan

( Department of Equipment Testing and Training, Academy of Armored Force Engineering,
Beijing 100072, China )

Abstract : The problem of large amount of energy consuming in active suspension system is studied. An energy-
regenerative electromagnetic suspension system is designed. This system can recover the dissipated vibration energy so as to
reduce the energy consuming and improve the efficiency of energy utilization. A design scheme of the energy-regenerative
electromagnetic actuator is provided with a full consideration of the features of structures and functions of the energy-
regenerative electromagnetic suspension system. The design requirements of the actuator are classified into 3 categories:
basic requirement, function implementation requirement, and optimization design requirement. A principle prototype of the
energy - regenerative electromagnetic actuator is designed and prepared. The performance of the actuator is analyzed
experimentally. The experiment on following characteristic is conducted to test the frictional resistance of the actuator, the
experiment on static mechanical characteristic is performed to acquire the magnitude of the force of the actuator and the
experiment on load - free voltage characteristic is done to verify the effect of energy recovery of the actuator. The results
show that the designed energy-regenerative electromagnetic actuator can satisfy the performance requirement. It can be used

to construct the energy-regenerative electromagnetic suspension system.
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