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Design and Simulation of a Hybrid
Intelligent Shock Absorption System

MA Chi, LI Guang-lin, SONG Jie, LI Xiao-yun

School of Engineering and Technology , Southwest University  Chongging 400715 . China

Abstract: A hybrid intelligent shock absorption system that uses spring and electromagnet as the basis and
air damping as the vibration loss medium is designed to improve the shock absorption efficiency under poor
road conditions and to increase smooth driving and riding comfort. A pressure sensor is used to realize a re-
al-time test of vibration change and automatically regulate the electromagnetic force to get a self-adapting
shock absorbing system. The electromagnetics performance of the system is simulated through ANSYS to
analyze its mechanical property and electromagnetic performance and to expound the system design
scheme. The simulation analysis indicates that with the same load and impact, the hybrid intelligent shock
absorption system shows better performance and excellences than the commonly used cylindrical hydraulic
shock absorbers, and it has automatic flexible shock absorption to meet the need of smooth driving under
poor road conditions. The energy consumption analysis indicates that this system can work effectively for
11 h under a continual vibration condition with a 7Ah battery, which can meet the needs of practical use.

Key words: pressure sensor; electromagnet; intelligent shock absorption; simulation
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