KSAE 2009 Annual Conference Copyright © 2009 KSAE
KSAE09-A0248

Ag+sA 22E A S5 Al=2o]Mol| et e+t

1) = *2)
rAFNES S P (=5
KAIST 7|A 2t} . ?

Vehicle Driveline Modeling and Dynamic Simulation Method
Jinsung Kim*" - Seibum B. Choi

2 Department of Mechanical Engineering, 373-1 Guseong-dong, Yuseong-gu, Daejeon 305-701, Korea

Abstract : Transmission is the one of the major parts for determining overall energy efficiency in the automotive system. In the
last few years, the modern automatic transmission technology such as an automated manual transmission(AMT) and a dual
clutch transmission(DCT) attract the interest of almost all manufacturers due to fuel efficiency and driver’s convenience. Since
they are servo-actuated, appropriate control strategies should be needed to guarantee the performance. To achieve this, the
development for the driveline model and clutch engagement model are required to design a model-based control system before
the experimental verification. In addition, transient response during clutch engagement operation depends primarily on the
modeling methodology in the computer simulation environment. In this paper, the clutch operation models to describe the

stick-slip transition mode is introduced and compared with each other.
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Nomenclature Subscripts

J : moment of inertia, kg m’ c: clutch

T : Torques, Nm

k : stiffness, Nm/rad

b : damping coefficient, Nms/rad
f: driveline state vector

n: normal direction unit vector

F : force, N

o : throttle angle, deg

: angular velocity, rad/s

: angular velocity vector , rad/s
* stick range

* time constant

* convex parameter for transition
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e: engine

f: final drive

n: normal direction
o: output shaft

r: relative speed

t: trnasmission

v: vehicle

w: wheel
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Fig. 1 Diagram of driveline model
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Engine, Clutch Angular Speed
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Fig. 1 Karnopp approach

Engine, Clutch Angular Speed
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Fig. 2 Karnopp approach (Zoom)
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Fig. 3 Concept of the Karnopp approach
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4. Improved Model Switching

4.1 Karnopp approach® &A4
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Fig. 4 Stick-slip phenomenon
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Fig. 5 Concept of the Improved switching model
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Engine, Clutch Angular Speed
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Fig. 6 Improved switching model
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Fig. 7 Improved switching model (zoom)
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Fig. 8 Improved switching model (relative speed)
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