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Abstract; A complementary criterion for vehicle electronic
stability control system (ESC) was proposed for qualitative
estimation of the rear axle sliding conditions which might
appear in vehicle planar motion. Taking into consideration the
comprehensive effect of tangential force and axle load transfer
on tire cornering characteristics, the stability criteria of 2DOF
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lateral dynamic differential systems and 3DOF systems with
longitudinal acceleration were studied. By introducing the
vehicle transient stability analysis approach, the quantized
disparity between the stability
differential systems and that of the actual vehicle was obtained
in time domain. Based on the lag effect, an anticipatory

variation of dynamic

stahility control solution was developed, which took the
system equilibriums properties of the nonlinear reference
model as the criterion. Under certain conditions which
considering longitudinal dynamics, the stability boundary held
by the maximum of yaw rate was close to actual stability
variation of the vehicle. Thus, the response time of ESC
system is limited. With the anticipatory criterion, ESC could
predict vehicle status earlier.

Key words: stability of vehicle planar motion; stability

criteria; time domain disparity; anticipatory control;

transient stability analysis
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Tab.4 Variation of transient stability of vehicle in load transfer reaction
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BE —3.03 25. 66 180.12 298. 48 0.008 3 4,124 4 70. 00
BBy —3.03 25.66 186. 23 291. 80 0.007 3 3.7211 70. 00
WEATE] 0.7 s —4.28 30. 34 137.21 118.93 —0.004 0 —0.481 6 67. 48
WEERTE] 1.0s  —5.05 31.48 109. 78 69. 88 —0.019 1 —5.604 0 66. 40
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