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Simulation and Experiments for Seven Spindled Hybrid Coupled Hydro
Pneumatic Suspension Vehicles
TIAN Wenpeng' GUO Lei”® GUO Yanjun®
1.The National Engineering Laboratory for Highway Maintenance Equipment,
Chang’an University, Xi’an,710061
2.Sany Oil Intelligent Equipment Co., Ltd., Beijing, 102202

Abstract: A seventeen degrees of freedom dynamics model of vehicles was established based on the

YI Xiaogang'

principles of seven spindled hybrid coupled hydro pneumatic suspension and vehicle model. A vehicle joint
simulation model including Simulink model and AMEsim model was established based on Simulink platform.
The time domain analog signals generated by white noise were used as simulation excitation to carry out joint
simulation analysis. Combined simulation and actual road tests were carried out under the speed of 40km/h and
60km/h. The data show that the experimental results are in good agreement with the simulation results. The
relative errors between the simulated data and the experimental data of the root mean square acceleration peak
mean square root and power spectral density peak is less than 8%. It shows that the established simulation
model has higher accuracy, which may be used as a basis for the study of vehicle characteristics.
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Fig.1 Hydraulic schematic diagram of seven spindled hybrid coupled hydro-pneumatic suspension
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Fig.2 Model of seven axle hybrid coupled hydro pneumatic suspension vehicle
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Tab.1 Main parameters of seven spindled vehicle

ELEA HuE
K5 (kg) 84 000
A 47 i (kg) 670
T A B () 6 540/4 990/3 440/410/2 010/
3595/5 145
A 5% BE (mm) 2560
Wi 2h At i (kg m?) 65 730
WAL St (kg m?) 298 410
B G A5 W B (N/m) 1.24x10°
MG B E (N/(m-s)) 1 000
BRI BT AR T4 (mm) 160/125
BHJE FL A% (mm) 4.5
B 1] [0 42 (mm ) 12
E e IR S (MPa) /45 BU(L) 5/3
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Tab.2 Comparison of experiment and simulation data

KT SRR R FE | R2E(%)
T ¥ AR AR 1.176 1.257 6.44
40km/h
RS e 0.520 0.563 7.64
TR AR | 1.532 1.624 5.67
60km/h —
Ty 3Rkl 0.715 0.767 6.78
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