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Vehicle Handling Stability Evaluation Based on CarSim and
Simulink Co-simulation

BI Kun, FAN Ying*, HOU Zhipu, CHEN Jiajun
(School of Traffic and Logistics, Taiyuan University of Science and Technology, Taiyuan, Shanxi 030024, China)

Abstract; In order to better evaluate the vehicle handling stability performance, this paper simplified
the vehicle into a three-degree-of-freedom model containing lateral, transverse and lateral sway. A joint
simulation model was built on Carsim and Simulink, and the simulation test was conducted based on
double shift and serpentine test conditions. According to the evaluation guidelines in QC/T480-1999,
the model simulation results and the real vehicle test results were comprehensively evaluated and scored,
and a comparative analysis between them was conducted. The results show that the evaluation scores of
the simulation results of the three-degree-of-freedom model are very close to those of the real vehicle test

results, which can better represent the handling stability of the real vehicle and provide some references
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for the subsequent evaluation of the vehicle handling stability.
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Fig. 1 Simplified two-wheeled vehicle model
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Tab.1 Table of car body parameters
Wi H e

58/ mm 1 705. 00
%%/ mm 1 490. 00
Hl1#E/ mm 2 600. 00
BT/ kg 1210. 00
JBTC 5 B/ mm 629. 65
Jo > BT FE 25/ mm 1314. 87

SO BN G 1) X FR I S/ mm 8.73

BRELE M IR/ (kg - m ™) 541. 40

BFLE y MR SR/ (kg - m™?) 1 865. 10

L MR SR/ (kg - m™?) 2 091. 30
TS 6 0Y #4242/ mm 299. 00
JEE IR #EE R/ mm 308. 00
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Fig. 3 Carsim and Simulink joint simulation model
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Fig. 5 Comparison of yaw velocity
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Tab. 2 Comparison table of RMS values

PR R I A BB (IR R) = AL (3R 2R
JE R F/(°) 0.246 6 0.270 5(9.69%) 0.255 7(3.69%)

BRI/ (°) 57" 5. 41 5.803 2(7.27%) 5.605 1(3.61%)
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Fig. 9 Yaw velocity curve for real vehicle test

Fig. 7 Serpentine test site
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Tab. 3 Experimental results

v/ (km-h™) PRI B A 6/ (°) TEIBHEMEUE v/ (°/s) TFEIEBNGH ¢/ (°) FEIEAESE o, /(m-s™)

30 91.6 14.3 1.19 0.22
40 84.8 16.7 1.58 0.34
50 76.5 18.6 2.67 0. 47

60 71.5 19.8 3.24 0.52
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Fig. 13 Steering wheel angle response
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Tab. 4 Simulation results

T3 V/ (kmeh™") SFEEERAERE v/ (o/s)  FIEGMGIA ¢/ (°)

S 1 S £ 0/ (0) P INERE @ /(m-s)

30 15.1 1.62
40 17.2 2.14
50 20.4 2.87
60 22.2 3.81

91.6 0.32
84.8 0.44
76.5 0.55

71.5 0.67




112 P | A D B N

A % B %R 2022 4E

x5 WMt EXEE

Tab.5 Comparison table of evaluation score values

W/ (km-h™") S LAY
30 30 30
40 40 40
50 50 50
60 88.8 86. 8
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