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Simulation and optimization of steering( handling) stability of

Formula SAE racing vehicle

Zha Yunfei, Hu Yahui, Wang Hao, Wang Daqian, Zhong Yong
(College of Mechanical and Automotive Engineering, Fujian University of Technology, Fuzhou 350118, China)

Abstract: A virtual prototype model of a Formula Society of Automative Engineers( SAE) racing ve-

hicle was established based on Adams/Car. Simulation of the virtual model steady static circling and

pylon course slalom test were conducted in accordance with the Chinese national standard GB/T

6323 —=2014 to test the steering (handling) stability of the vehicle. The results of the simulation

were evaluated in accordance with QC/T 480 —1999. The parameters of the virtual prototype model

were optimized using Adams/Insight module, which improved the steering (‘handling) stability of

the vehicle.

Keywords: students’ Formula SAE racing vehicle; steering (handling) stability; simulation; opti-

mization
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Fig.1 The front suspension model of a Formu-

la SAE racing vehicle
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Fig.2 The rear suspension model of a Formula

SAE racing vehicle
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Fig.3 The steering subsystem model of a Formu-

la SAE racing vehicle
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Fig.4 The virtual prototype model of a Formula SAE

racing vehicle
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Fig. 5 The carriage roll angle-lateral

acceleration curve
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Fig.8 The yaw speed ( velocity)
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Tab.1 The optimal value of the rear suspension

key points
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Fig.9 The rear wheel camber angle
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Fig.11 The rear wheel track variation
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Fig.12 The comparison of steering angle curve between

pre-optimization and post optimization
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The comparison of yaw velocity curve be-
tween pre-optimization and post optimiza-
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