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Modeling and Simulation of AWD Vehicle
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Abstract : AWD system means it delivers drive force to all wheels so that it can help vehicle escape low mu surface or climb
hill more conveniently. With the growing concern for vehicle safety issues, application of AWD is not only focusing on vehicle
performance but also vehicle safety. To design AWD vehicle control logic, AWD system modeling which has similar
simulations results of real AWD vehicle is crucial. This paper describe how to model transfer case which is a mechanical
device to transfer some portion of torque of main drive shaft to sub drive shaft. Especially, wet clutch type model which can
control the amount of torque distribution by allowing clutch slipping is introduced. To verify the feasibility of transfer case
model, Carsim/Simulink based AWD system simulation results of vehicle which is based on RWD will be presented.
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Nomenclature

: transmission output shaft inertia, kgm2
- wet clutch inertia, kgm2
M, - wet clutch static friction coefficient
4 - wet clutch dynamic friction coefficient
: wet clutch stribeck angular velocity
: wet clutch inner radius

- wet clutch outer radius

- wet clutch effective radius

: front drive shaft damping constant

: front drive shaft spring constant

: rear drive shaft damping constant

: rear drive shaft spring constant
: transfer case gear ratio

: front drive shaft damping constant

: transmission output torque

: wet clutch torque

: wet clutch drag torque

: front shaft torque

: rear shaft torque
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Subscripts
AWD : all wheel drive
GMS : generalized maxwell slip
ATF : automatic transmission fluid
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