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Abstract

Unlike a typical internal combustion engine vehicle, the powertrain system of the pure electric vehicle, consisting of
battery, inverter and motor, has direct effects on the vehicle performance and dynamics. Then, the specific modeling of
such complex electro-mechanical components enables the insight into the longitudinal dynamic outputs of the vehicle and
analysis of entire powertrain systems. This paper presents the dynamic model of electric vehicle powertrain systems based
on theoretical approaches to predict and analyze the final output performance of electric vehicles. Additionally, the
correlations between electric input signals and the final output of the mechanical system are mathematically derived. The
proposed model for powertrain dynamics of electric vehicle systems are validated with a reference electric vehicle model
using generic simulation platform based on Matlab/Simulink software. Consequently, the dynamic analysis results are
compared with electric vehicle simulation model in some parameters such as vehicle speed/acceleration, and propulsion
forces.
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Fig. 1. Overall block diagram of electric vehicle powertrain.
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