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The linear three-degree-of-freedom vehicle model based on Simulink simulation

YAN Shuai, ZHANG Huanhuan, GAO Chao, LI Qingwang
( Shanghai University of Engineering Science, Shanghai 201620, China)
[ Abstract] The three—degree—of—freedom vehicle model considering body roll is established in Simulink in this paper, and the

mathematical expression is also improved to make it easier to understand and apply. It is compared with the linear two—degree—of—
freedom vehicle model under the conditions of step steer input. The results show that the three—degree—of—freedom vehicle model

established in this paper can basically reflect the handling characteristics of vehicles.
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Fig.1 The linear three—degree—of—freedom vehicle model
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Fig. 2 The three—degree—of—freedom vehicle model in Simulink
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Tab. 1 Main parameters of vehicle model
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Fig. 5 Simulation results at 96 km/h
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Fig. 6 Simulation results at 72 km/h

2-DOF _
25 3-DOF 0.10 37DoF
= 005 3-be
220 S o
= E-0.05
ol =
= =-0.10
1.0 = s
& 27
0.5 £ -0.20
= -0.25

O 2 4 6 8 10
1) /s it Al /s
() B2 A R 2R (b) JFTCo0 g s il 2k
(a) Yaw angular velocity curve (b) Centroid skew angle curve
7 ZiEA 48 km/h HTEER
Fig. 7 Simulation results at 48 km/h
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Fig. 8 The roll angle response of 3—-DOF at different vehicle speed
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