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Virtual Test of Vehicle Handling Stability

FENG Jinzhi', HU Xuekun',  ZHENG Songlin'-*,  LIU Xintian®
(1. School of Mechanical Engineering , University of Shanghai for Science and Technology , Shanghai 200098 , China ;
2. Yancheng Vehicle Comprehensive Performance Testingstation , Yancheng 224000 , China )

Abstract: A vehicle dynamics model was established based on the multi-body dynamics theory and
applied to the virtual handling stability test. The files of pylon course slalom rood and lemniscates
curve road were built by using event builder, and respectively used as the driver files of pylon
course slalom virtual test and steering efforts virtual test. According to the national standard of
vehicle handling stability,several virtual test cases including the steering wheel angle-step input,
steering wheel angle-pulse input, turning-back performance, steady-state turning-back, pylon course
slalom and steering efforts were carried out, then the performance indicators of handling stability
were scored and evaluated. The method proposed provides a reference to the virtual test of vehicle

handling stability.

Key words: multi-body dynamics theory; virtual prototype; event builder; handling
stability
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Fig.1 Vehicle dynamic model
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Tab.1 Vehicle parameters
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BN/ kg 1585
2K /mm 4828
& 1H /mm 1587
A /mm 2735
JE0 B /mm 410
A B /mm 1486
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Fig.2 Curves of longitudinal velocity and yaw velocity

20T,
15 "u.__ ________________________________
£10
841
5 -
0 175 35.0 52,5 70.0
t/s

B3 BERSHISHERMBLK

Fig.3 Transient turning radius R of vehicle
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Fig.8 Varying curve of steering wheel angle

under angle impulse input
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Fig.11 Varying curve of steering wheel angle by

pylon course slalom test
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Fig.13 Varying curve of yaw velocity by
returnability test
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Fig.15 Relation curve of steering wheel torque-
angle characteristic
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Fig.16 Varying curve of steering wheel angle by

steering efforts test
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Tab.2 Comparison between the handling stability

test results and vehicle subjective assessment
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