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Design of a Damping Adjustable Shock Absorber
for the Active Suspension System and

Natural Frequency Test

LIU Hai-mei'**, NI Zhang'*?®, BEI Shao-yi"*?, FENG Jun-ping"**

1. School of Automotive and Traffic Engineering , Jiangsu University of Technology , Changzhou, Jiangsu 213001, China ;
2. State Key Laboratory of Automobile Dynamic Simulation, Changchun 130025, China ;

3. Artificial Intelligence Key Laboratory of Sichuan Province, Zigong, Sichuan 643000, China

Abstract: In order to increase the damping adjustable working modes and expand the adjustment range of
the active suspension system of electrically powered vehicles, a multi-mode switching adjustable shock ab-
sorber was designed based on a hydraulic damper shock absorber. Its working principle and damping char-
acteristics were analyzed. A strut-suspension assembly and an electromagnetic valve assembly of the shock
absorber were designed based on its different working modes: “soft compression & soft rebound”, “hard
compression & soft rebound”, “soft compression & hard rebound” and “hard compression & hard re-
bound”. A bench test system was designed based on the INSTRONS8800 single channel digital control hy-
draulic servo vibration table. A natural frequency test and a frequency spectrum analysis of vibration accel-
eration response of the body under different damping modes were carried out. The results showed that the
natural frequency of the rear suspension spring was higher than that of the front suspension, with a ratio
of about 1.2 ¢ 1, and that the natural frequency of the rear suspension was lower than that of the front
suspension, the ratio being about 1 # 1. 1~1 : 1. It is expected that the results of this study is of important
theoretical value and has a good engineering application prospect for active suspension system and its con-
trol strategy.

Key words: electrically powered vehicle; active suspension system; damping adjustable shock absorber;

multi-mode switching; damping characteristic; natural frequency test
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