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ABSTRACT

The hydropneumatic suspension units, which have applied to the tracked vehicles, have the

spring and damping function in the unit. The nonlinear characteristics such as roadwheel rotation

effects, gas behavior changes, hydraulic damping characteristics, hysterisis, and frictional forces

have been ignored or simplified to analyze the mathematical models in many areas. This study
describes the dynamic characteristics and the nonlinear behaviors of hydropneumatic suspension

unit considering the nonlinear effects such as the nonlinear spring and nonlinear damping through

the simulation and the experiment. The utility of nonlinear analysis through the higher—order

spectral analysis is also presented.
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Table 1 Excitation amplitude and frequency

Excitation

amplitude(mm) Frequency(Hz)
10 0.2, 0.4, 0.6, 0.8, 1.0, 1.5, 2.0, 2.5, 3.0,
35, 4.0, 45, 5.0, 6.0, 7.0, 8.0, 9.0, 10.0,
20 0.2, 04, 0.6, 0.8, 1.0, 1.5, 2.0, 2.5, 3.0,
3.5, 40, 45
50 0.2, 04, 06, 08, 1.0, 1.5, 2.0
100 0.2, 04, 06, 08, 1.0, L5
«10° Spring Characteristic

7 T T T T T T T T

Spring Torque (N)

Ruadwheel Angle (deg)

Fig. 5 Spring torque characteristics

x10* Damping Charactenstic (theta= 0 deg)
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Fig. 6 Damping torque characteristics
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