Vehicle Dynamics EXPO 2011

Mechatronic MBS vehicle models for efficient vehicle handling simulations
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Mechatronic Full Vehicle Model

Model Junction via Co-Simulation M MAGNA STEYR

’ Mechanical Model
(Vehicle)

VALIDATED MECHATRONIC VEHICLE MODEL

Co-Simulation

Electronical Model
(Controller Unit)




Mechatronic Full Vehicle Model

Co-Simulation of ADAMS/Car & MATLAB/Simulink  \ MAGNASTEVR

‘Fixed-Point Blockset' is necessary of this model.
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Testrig Validation:

Electronic Power Steering

M MAGNA STEYR

testrig maneuvers:
=sine steer @ 1 & 4 Hz
sstep steer

ssteering wheel release
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- Measurement
"7 - Simulink Model
--4 - ADAMS/Car Model
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Full Vehicle Validation:
Anit-Lock Braking System

M MAGNA STEYR

braking maneuver on p-split road:
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Vehicle Handling Application

WOT-Acceleration on p-split e

The availability of mechatronic vehicle || tae ot
models enables to analyse and . —-salo
highlight the overall vehicle handling %
behaviour. 2

Manoeuvre: WOT-Acceleration
*WOT from standstill

=Steering controller: straight-line
=u-split condition (y,,, = 0.1)
=*Mechanical vehicle model identical

wheel speed

=\/ehicle Stability Controller behaviour
=Traction Control

*Request to Hang On Clutch

=Influence of five different controller software
states during vehicle development

brake pressure
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Vehicle Handling Application

NHTSA-Fishhook A MAGHA STETR

—-state 04
—state 05

models enables to analyse and
highlight the overall vehicle handling
behaviour.

The availability of mechatronic vehicle | /‘\ —etato 02

yaw velocity

Manoeuvre: NHTSA-Fishhook
=*Open-loop steering input

=Testing rollover- and swerve stability
=*Mechanical vehicle model identical

slip angle

=\/ehicle Stability Controller behaviour
=Influence of five different controller software
states during vehicle development

brake pressure (front-left)
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Vehicle Handling Application

NHTSA-Fishhook M MAGHASTEYR

100.0 —passive vehicle
—active vehicle, controller version 1
---active vehicle, controller version 2

50.0 ‘ -

1
* 1 {
H H
f -1
i / i \
) S :

brake pressure front left wheel in bar

0.0 - -
4.0 5.0 6.0 7.0 8.0
timeins
50.0
w
- et
= 0.0 /-_::{ \
° ,.~-/ """"" S . I o e
& \ ,7 ~ B
g -500 -
By . ) vl —— —“\
-100.0
4.0 5.0 6.0
timeins

NHTSA-Fishhook

17.5.2011 Woelfel Disclosure or duplication without consent is prohibited




