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Abstract: In status quo, electric vehicles are gradually replacing fuel-powered cars as the preferred mode of
transportation in cities due to their unique advantages such as being environmentally friendly, easy to maintain, and low
in noise. Comfort during the ride has also become a concern for people. This article investigates this issue by
establishing a model. One criterion for evaluating comfort is the root mean square value of the acceleration generated by
vibrations. This study focuses on a five-degree-of-freedom coupled model of electric vehicles and analyzes the vibrations
during their movement on the road. A kinematic model of the five-degree-of-freedom coupled vibration of half of an
electric vehicle is established, and the mathematical model of the motion model is obtained using the coefficient method.
A simulation model of the kinematic model is constructed in MATLAB/Simulink, and road roughness input is generated
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using Simulink’s filtered white noise. To ensure the accuracy of the simulation, a combined simulation model based on
Adams and Simulink is also established in this study. Finally, the optimization design tool in Adams software is utilized
to optimize some parameters of the model to achieve a comfortable ride.
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