Trans. Korean Soc. Mech. Eng. A, Vol. 40, No. 12, pp. 997~1003, 2016 997

<gtEs=E> DOI http://dx.doi.org/10.3795/KSME-A.2016.40.12.997 ISSN 1226-4873(Print)
2288-5226(Online)

Mg Y2|ES 0|88 ESC ARS 7|8 2 ZHE oy’
of o A"

R S

_

A A 2158
Adaptive Algorithms for Yaw Moment Distribution with ESC and ARS

Seongjin Yim' '
* Dept. of Mechanical and Automotive Engineering, Seoul Nat’l Univ. of Sci. and Tech.

(Received February 18,2016 ; Revised August 31, 2016 ; Accepted September 26, 2016)

Key Words: Integrated Chassis Control('&-3F Al Al #|©), Yaw Moment Distribution(& =% E -4l), Electronic
Stability Control(AFA] #|o] ZFX]), Active Rear Steering('55 F& %), Adaptive Algorithms(%-&-

oarE]E)
Z8: 2 =22 A Ao A F Fa 2FGAE M= T3 A AlolddlA 8 RHE EujE
Aal A dugFS Hests S Aest B3 QA A= AYAe e Al 7 A w
o} A9 Alo 7|l A EEtold BE Ao o]2& o]gsle] A hgEA7|= Tag Alo] 8 =l
EZ A Ao AE Alo] @ RHEES wrEo] Wy 8 Al Ale] Fxe] Alw FH It
T Fu 2EAA 2gS AAQste d A8 dudss HEstth ZA=F AR w7l
CarSimol| 4] Al & o] A& Falste] Alte W edAdS AFgh

Abstract: This paper presents an application of adaptive algorithms for yaw moment distribution with electronic
stability control (ESC) and active rear steering (ARS) in integrated chassis control (ICC). Integrated chassis control
consists of upper- and lower-level controllers. In the upper-level controller, the control yaw moment is computed with
sliding mode control required to stabilize a vehicle. In the lower-level controller, adaptive algorithms are applied to
determine the required brake pressure of ESC and the necessary steering angle of ARS, in order to generate the control
yaw moment. Simulation is performed using the vehicle simulation package CarSim to validate the proposed method.
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Fig. 1 2-DOF bicycle model
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Fig. 2 Tire control forces used to generate M3
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Table 1 Parameters and values of a small-sized SUV
model in CarSim

M 1,146.0 kg L 1,302.1 kg-m”
C; | 39,401 N/rad C, 64,119 N/rad
I 0.88 m I 1.32m
4 1.46 m t 1.47 m
Vy 80 km/h P 0.398 m
Kgjom | 150 N-m/MPa Kprewr | 70 N-m/MPa
F,[N]A
AF,c—>
A >
0 ar, target o [rad]

Fig. 3 Characteristic of lateral tire force with respect to
tire slip angle
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