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« 2 Kistler IGeL RoaDyn Wheel Force Transducers model S625
front and rear

» 1 Corrsys DCA System with CORREVIT SFIIP 2 axis Sensor

» 1 Fiber optical inertial platform RMS FES 44

Passenger car
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» Longitudinal acceleration inertial stabilized gyro
« Lateral acceleration inertial stabilized gyro
* Yaw velocity inertial stabilized gyro

» Lateral velocity CORREVIT SHII P
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 Longitudinal Force Fx wheel force transducer
 Vertical Force Fz wheel force transducer
 Lateral Force Fy wheel force transducer
« Camber angle to the road surface DCA System
* Tire slip angle at left rear wheel CORREVIT SF Sensor
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Main Tasks &

 Measurement of motion variables including camber, slip angle and
wheel forces from measuring wheels

« Dynamic camber measurement relative to the road surface
— Characteristic curve for camber as function of lateral acceleration
— Comparison of measured data with results from simulation and

the camber characteristic specified by vehicle manufacturer

 Generation of machine control data for indoor tire test machines

« Comparison of road test data with simulation results for validation
purposes
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Dynamic testing was carried out on the handling course of
Contidrom Proving Ground
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Dry Handling course
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Dynamic Camber System

Two CDS HF500C laser ride height sensors.
Dynamic camber angle measurement

— Working range: 375mm = 250mm
— Camber angle: + 25

— Camber angle resolution:  0.04

— Accuracy: 0.5

— additional mass at the wheel: 3.4kg

*Note

— the laser height sensors measure true height, therefore if the
measurement spot contains a gap in the surface the true height will
be reflected
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CORREVIT® SFIIP 2 axis optical
speed / slip angle sensor

The SFIIP 2 axis non contact optical speed
and slip angle sensor measures velocity in
two axis as well as tire slip angle

* Velocity range: 0.3-250kmh

« Working range: 150mm +-50mm
« Slip angle range: +/-40

« Sensor head weight: 250g
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Zero crossing










Conclusion &

. high correlation between lateral force, lateral acceleration,
camber- and slip angle in the investigated acceleration range

. Linear regression curve documents linear behaviour between
changes of lateral acceleration and the dynamic camber angles

. As camber angles are measured relative to the road surface test
data is directly suitable to generate data for tire test bench control

. Contrary to camber measurements relative to the vehicle body
inclination changes of the road surface are correctly measured with
the DCA. No recalculations with other measures are necessary

. The measured zero-crossing of the regression curve is 4.06 m/s2
The vehicle manufacturer confirmes vehicle data with 4.08 m/s?



Notes

 Only measured data from road tests ensure a
characteristic description of the dynamic behaviour of
vehicle components, e.g. for wheel forces, camber and
slip angles at the wheels

e Some test procedures for tires on a test bench are
Improved by implementing camber data ‘from the road’

« The validation of simulation data can be improved with
dynamic camber data from road measurements



Dynamical tests with the following measuring equipment:
DCA System in connection with the Kistler Wheel Force
Transducer and the ABD Steering robot on the DEKRA testing

ground in Germany
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