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Analysis of Dynamic Characteristics of a Vehicle
Undergoing Turning and Braking
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ABSTRACT

This paper presents a mathematical vehicle model to analyze the dynamic characteristics of a

vehicle undergoing braking in a turn.- Two kinds of field tests, braking in a steady state turn and

braking in a J-turn are performed. Computer simulation results are compared with test results

and the braking effect on a vehicle cornering behavior 1s examined. Also, sensitivity analysis 1s ap-

plied to determine the effect of design parameter changes on the response of vehicle dynamic

system.
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Table 1 Vehicle parameter

Sym | B Discription
| K; Spring coeff. of front suspension
l K, Spring coeff. of rear suspension
K, I Tire vertical stiffness
R; Roll Stif fness of front antiroll-bar
) [istance from C. G to front suspension in x-dir.
T, Front tread
| Z Ihst. from C. G to center of front wheels in z-dir.
M, | Sprung mass
M, Front unsprung mass
M., | Rear unsprung mass
Cy | Damping coeff. of front suspension in tension
Cx Damping coeff. of front suspension in COMPTESSLON
C., Damping coeff. of rear suspension in tension
| C.. Dammng coeff. of rear suspensian_ i7 co'fnpresm'm

I

Value |

25,0000 N/ m )
23,810( N/ m )

151,000( N/ m )
2,566( Nm /rad)
1.08( m )
1.39( m )

0.24( m ) |
1083.3( kg )
67.9( kg )
59.1( kg )
2,493( Nm /sec)
1,011{ Nm /sec)

a,065( Nm /sec)
772(Nm sec)
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