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Abstract: Under the background of increasing global environmental awareness and increasingly prominent energy crisis, the
electric vehicle industry has ushered in a golden age of rapid development. Compared with traditional fuel vehicles, electric
vehicles have many obvious advantages such as zero emission and low noise, and have gradually become the mainstream
development direction of the automobile market. Under such a development situation, consumers' requirements for electric
vehicles are no longer limited to basic driving functions, and the comfort and handling of vehicles have become an important

research direction of vehicle performance optimization. Good comfort can provide more pleasant travel experience for drivers
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and passengers, while excellent handling can ensure the stable driving of vehicles in various road conditions and improve
driving safety.

Suspension system plays a vital role in electric vehicles, and it is the key component of power transmission and vibration
control of electric vehicles. From the perspective of power transmission, the suspension system can smoothly transmit the
power generated by the engine to the wheels, so that the vehicle can run according to the driver's intention. In the aspect of
vibration control, it can effectively filter the vibration and impact caused by uneven road surface and reduce the impact on the
car body. Therefore, the performance of suspension system is directly related to the safety and driving experience of the whole
vehicle. If the performance of the suspension system is not good, it may lead to problems such as bumps and sloshing during
driving, which will not only reduce the ride comfort, but also affect the handling stability of the vehicle and even endanger the
driving safety.

In this paper, a certain type of electric vehicle is selected as the specific research object, aiming to deeply explore the
performance optimization of the suspension system of this model. Based on the multi-body dynamics theory, the dynamic
model of vehicle suspension system is constructed. Multi-body dynamics theory is a subject that studies the motion law of
many interconnected objects under the action of force. Through this theory, the interaction and motion relationship between
various components in suspension system can be accurately described. ADAMS (Automatic Dynamic Analysis of Mechanical
Systems) software is used for modeling and simulation. ADAMS software is a professional mechanical system dynamics
simulation software with powerful modeling and analysis functions. By establishing the virtual model of the suspension
system in this software, and carrying out the simulation analysis of various working conditions, the performance parameters of
the suspension system under different conditions can be obtained.

In order to further optimize the performance of suspension system, this paper combines DOE(Design of Experiments)
experimental design and multi-objective optimization method. DOE experimental design is a scientific experimental method.
By reasonably arranging the experimental factors and levels, comprehensive experimental information can be obtained with
fewer experimental times. The multi-objective optimization method is to find the optimal design scheme under the condition
of considering multiple performance indexes. Through the combination of these two methods, the sensitivity analysis and
optimal design of key parameters of suspension system are carried out. Sensitivity analysis can determine the influence degree
of each parameter on the performance of suspension system, so as to find out the key parameters with great influence and
optimize them emphatically.

The research results show that the vertical comfort and lateral stability of the vehicle can be significantly improved by
reasonably adjusting the suspension structural parameters, such as spring stiffness and damping coefficient. In terms of vertical
comfort, the optimized suspension system can better filter road bumps, reduce the vertical vibration of the car body, and make
drivers and passengers feel a more stable driving experience. In the aspect of lateral stability, the adjusted suspension system
can improve the anti-roll ability of the vehicle in cornering and other situations, and enhance the handling stability of the
vehicle. The research results of this paper provide an important theoretical basis and practical reference for the performance
optimization of electric vehicle suspension system, which is helpful to promote the development of electric vehicle suspension
technology and improve the overall performance of electric vehicle. .
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