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Power-flow Independent Modeling of Vehicle Powertrain

Kiyoung Choi(KIA Motors), Seungjong Yi{Mechanical Eng. Dept., Hanyang Univ.)

ABSTRACT

A ot of efforts have been made to analyze the performance of the vehicle equipped with automatic transmission
through simulation, It might be necessary to understand the different types of transmissions, i.e., different power flows, for
different models [f there is a module that can be apphed to different types of automatic transmission, 1t could be helpful to
transmssion-related engineers. This study hes started up fiom this idea.

The common bond graph has been obtaiued from several types of the automatic transmission. 1he overall generalized
equations and kinematic constrainl equations have been derived using virtual power spurces on common bond graph.
They are used to derive slate equations and consirainis. These equations have been applied as an applicarion to the vehicle
equipped with two simple planetary gear set type or Pavigneaux gear type automatic transinission The slate equation,
kinemaiic constraints, and dynamic constraints have been derived in every gear and shift operalion using overall

generalized equations and kinematic constraint equations

Synulations for consiramt speed runnimg, standing-start rmnmng. rolhing-start mmng, and LA~ mode have been conducted o

analyze the performance of the vehicle powertrain using GVPS(Generalized Vehicle Powertrain Sinulation) program wit pull down

nmienus.
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Fig 1 Generalized bond graph with virtual power sources
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Fig. 3 The bond graph of two simple planetary pear set type
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