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Development of 3-axis Road Simulator
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Abstract. The road simulators have become common tools within the automotive industry for evaluation of

vehicle and vehicle system durability performance. These simulators need appropriate input signal generation
algorithms to realize the actual driving conditions due to non-linear vehicle and test rig behaviour. Although

somewhat unconventional from a control standpoint, the iteration approach has proven to be a very effective

method for control of complex, multiple degree-of-freedom systems where the tracking parameter is known a

priori. In this paper, the road profile replication algorithm is verified by applying Belgian road to the developed
road simulator. The simulation and experimental results are included to evaluate the performance of this

simulator. This road simulator provides considerable savings in cost, development time, and testing risk during

developing automotive components.
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Fig. 1 Full-vehicle road simulators

Fig. 2 Developed road simulator (JKS model)
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Fig. 7 System layout of road simulator
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Fig. 9 Road input data (Belgian road)
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Table 1 Test procedure of durability test
Car Dura 1

Load Whole Load Whole

Name Repeats repeats STEP Name Repeats repeats STEP
Ltl 3 128 River 4 128
Chuck 4 128 Pave 1 128 STEP

Rhin 4 128 Fig8 3 128 | 2
Test

il 2 128 STEP Laclol 1 128

Figg | 2 28 | ' ke | 4 16 SEEP
Chuck 4 128 Postel 1 64 STEP
Cor | 6 | 128 Ko | 1 | e |4
Lwp 1 128

Fig. 15, 16, 172 Table 19 AXZ YT A& &
T g, ¥ =2 24 7F&d chuck, pave,
postel =29 d¥ x, y&F 2EHQ AT E A3
AN Z2AH% Nz Bud Tz Zoly Table 25 1
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Fig. 15 Experimental results to chuck road input Fig. 17 Experimental resufts to postel road input

Table 2 Summary of error results{ unit : kgf(%) )

Load Sample 1 Sample 2

Name Long. Lateral Long. Lateral

Chuck 205%) | 10(25%) | 5(1.25%) | 5(1.25%)

Pave 10(4%) | 20(5.7%) 5(2%) 10(2.8%)

Postel 5(0.3%) | 60(9.2%) | 50(3.1%) | 30(4.6%)
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