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Experimental Analysis of Bounce, Roll and Pitch Frequencies of Major
Systems of a Large Truck using a Multi-axial Road Simulator

11 Dong Moon*, Chae Youn Oh*

ABSTRACT

This paper presents a scheme for experimentally analyzing bounce, roll and pitch frequencies of major systems of a
large truck using a multi-axial road simulator. The excitation input (amplitude and frequency range) for a frequency
response test with the multi-axial road simulator is selected in order that bounce, roll and pitch modes are not coupled
each other, the excitation amplitude can be reproduced in a specified excitation frequency range, and tires do not lose
contact with posters. Three accelerometers, one gyroscope and four displacement meters are used in the frequency
response test using the multi-axial road simulator. The reliability of the presented bounce mode frequency response test
scheme is validated by comparing the result from a test using the multi-axial road simulator with the result from a road
driving test. The road driving test is performed with velocities of 20km/h and 30kmv/h, and in an unladen state. The
vertical accelerations at the cab and the front axle are measured in the road driving test. The roll and pitch mode
frequency response tests are also performed with the presented frequency response test scheme. Roll and pitch
frequencies of major systems of a large truck that are hard to acquire from a road driving test are analyzed as well as

bounce frequency.
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Fig. 1 Schematic diagram of an experimental apparatus
for a frequency response test using a multi-axial
road simulator
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Table 1 Equipment used for the frequency response test
with the multi-axial road simulator

instrument model make;
accelerometer 7265A,AS-5GB | Endevco,Kyowa
gyroscope VG 8IM Tokyo Aircraft
displacement meter P-15B-HT » Patriot
amplifier 497.01 MTS
data acquisition MTS 458 MTS
system
data analysis system RPCII MTS
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Fig. 2 Vertical acceleration at the cab (a)road driving test
with 20km/h (b)road driving test with 30km/h
(c)multi-axial road simulator test
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Table 2 Bounce, roll and pitch frequencies of major

systems
frequency
system (Hz) mode shape
1.30 pitch mode
cab 1.65 roll mode
2.10 bounce mode
297 pitch mode with respect
) to the rear axle
pitch mode with respect
frame 4.53 to the front axle
485 bounce mode
front axle 10.86 bounce mode
1.50
deck roll mode
4.90
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