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Abstract

(Received Oct. 31, 2019)

Ordinary, method by the polarity of constant term in a characteristics equation is used to detect

of vehicle stability. This paper describes that the definition of static stability and dynamic stability

and generating mechanism of these stability. This analysis using state plane shows that the state

vector made by planer half model expressing the stable or unstable conditions. This analysis result

is able to define that the static stable or unstable, dynamic stable or unstable corresponding to

pole placement of vehicle characteristics equation. Also it shows that dynamic instability for OS

vehicle is not defined. This result will bring out that design the stability margin to distinguish

static stability and dynamic stability at important process to design the control law for the active

controlled SBW (Steer-by-Wire) vehicle.
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Tablel Parameter definition and value

Control input
State Variable
State Variable

Front wheel steering angle

Yaw rate

0
,
S | Side slip angle
m
I
l

Vehicle mass 1460k g
Yaw inertia moment 2050k gm”
Wheel base 2550mm

l; | Distance from CG to Front wheel | 1070mm
[, | Distance from CG to Rear wheel |1480mm

. . . US:34.5kN/rad
C; |Front tire cornering stiffness
OS:50kN/rad
. . . US:46kN/rad
C, | Rear tire cornering stiffness
0S:34.5kN/rad
V' | Vehicle velocity Arbitrary
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Fig.l Recovery Moment Mr

Table3 Polarity of A element and Constant term A, Ay — A A,

An A An An Andr=Adnda
s positive positive positive positive positive
OS V=Ve¢ | posilive posilive posilive posilive posilive
OS V>Ve | positive positive positive positive negative
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Fig.2 The Relationship of Stability and Recovery Moment.
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Fig.3 The state variable behavior in the phase plane.
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