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A Study on the Vehicle Dynamic Characteristics
Considering Powertrain and Brake Systems
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Abstract

In this paper, the equations of motion about vehicle, powertrain and brake system were derived. The
vehicle has eight degrees of freedom with nonlinear tire model and the powertrain has two degrees of
freedom containing engine, torque converter and four speed automatic transmission. The brake system
has two states about front and rear brake line pressures. The transient tire model with first order time
lag is also subjoined for low speed or stop-and-go simulation. The modeling was derived considering
two points - the fidelity and the simplicity. The simulation using this model is similar with real vehicle
dynamic behavior and the model is made as simple as possible for fast simulation. It is validated that
the derived vehicle model can be applicable to the real time simulation.
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Fig. 1 Engine map.
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Fig. 2 Shift map of automatic transmission.
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Fig. 4 J-turn steer maneuver.
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Fig. 6 Wide open throttle acceleration.
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Fig. 7 Stop-and-go simulation.
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Driver Throttle & Brake Input
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