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Development of an Efficient Vehicle Dynamics Model Using Massless
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Abstract : This paper represents an efficient modeling method of a suspension system for the vehicle dynamic
simulation. The suspension links are modeled as composite joints. The motion of wheel is defined as relative one degree
of freedom motion with respect to car body. The unique relative kinematic constraint formulation between the car body

and wheel enables to derive equations of motion in terms of wheel vertical motion. Thus, vehicle model has ten degrees

of freedom. By using velocity transformation method, the equations of motion of the vehicle is systematically derived

without kinematic constraints. Various vehicle simulation such as J-turn, slowly increasing steer, sinusoidal sweep steer

and bump run has been performed to verify the validity of the suggested vehicle model.

Key words : Suspension system(3 7}%} X)), Massless link(F-2 % 3 =), Kinematic characteristics(”] -+
Multibody dynamics(t}2 A 5% &}), Vehicle dynamics analysis (X} 2% < 8} 3} 4])
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Table 3 Performance factors for J-turn
Performance factors value unit

Lateral acceleration stead state value 0.40 g
Lateral acceleration response time(peak) | 0.82 sec
Lateral acceleration response time(90%) | 0.46 sec
Lateral acceleration overshoot 2.58 %
Yaw rate steady-state value 8.11 deg/sec
Yaw rate response time(peak) 0.44 sec
Yaw rate response time(90%) 0.21 sec
Yaw rate overshoot 11.87 %
Side slip angle stead state value 1.12 deg
Roll angle steady state value 2.04 deg
Roll gain 5.10 deg/g
TB factor 0.49 | sec*deg
Steering sensitivity 1.06 | g/100deg
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