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Abstract

Taking the semi-active suspension system as the research object, aiming at the influence of vibra-
tion and impact caused by the change of road surface on the semi-active suspension, in order to
improve the ride comfort of the car, this paper uses Simulink simulation, and the fuzzy PID control
and PID control system with different number of membership functions are designed, and the
performance of the fuzzy PID control system and the passive suspension system are compared. It
is concluded that the fuzzy PID controller has better control effect than the PID controller and the
passive suspension, and the 7 degree function is more stable than the 3 degree function, which can
improve the performance of the vehicle suspension and improve the vehicle ride comfort.
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Figure 1. Vehicle suspension model
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Table 1. Part of the structural parameters of the suspension
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Figure 2. Pavement spectrum simulation model
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Figure 3. Pavement spectrum simulation results
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Figure 4. Schematic diagram of the fuzzy PID controller
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Figure 5. Blurred PID-controlled semi-active suspension model
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Table 2. Ak, fuzzy control rule table
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NS PM PM PS PS Z0 PS PS
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Table 3. Aki fuzzy control rule table
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Figure 6. Tire dynamic load simulation results
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Figure 7. Simulation results of suspension dynamic stroke
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Figure 8. Simulation results of vertical acceleration of a
car body
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