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Fig.1 Structural schematic diagram of the mono-tube double-

piston damping adjustable shock absorber
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Fig. 2 Structural schematic diagram of the built-in regulating valve

of the shock absorber
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Fig.3 Schematic diagram of the oil flow in working stroke of the

shock absorber
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Fig. 4 Simplified model of oil flow in compression stroke of the

shock absorber
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Fig. 5 Simplified model of the oil flow in rebound stroke of the

shock absorber
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Fig. 17 Velocity characteristic curves of the shock absorber under

medium speed and different gears
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Abstract: [Objective] The fixed damping characteristics of traditional shock absorbers cannot meet the driving
requirements of multiple road conditions. A novel mono-tube double-piston damping adjustable shock absorber was designed to
solve the defects of insufficient damping force reserve and redundant external control valve structure in existing mono-tube
shock absorbers, and to provide reference for the optimal design of off-road vehicle suspension shock absorbers. [Methods]
Firstly, the mathematical models of damping force in compression and rebound strokes of the shock absorber were derived to
provide a basis for quantitative analysis of damping characteristics. Secondly, a three-dimensional fluid model of the internal
flow field of the shock absorber was established, and the flow field simulation was completed by using the standard k-¢ model to
obtain the simulation results of damping characteristics under different working conditions. Then, a special test platform for
damping characteristics of the shock absorber was built, and the tests of indicator characteristics and velocity characteristics
under different loading speeds and adjustment gears were completed. Finally, the simulation and test data were compared to
verify the feasibility of the structural design. [Results] The results show that the simulation results are in good agreement with
the test results, and the maximum relative error is 13.22%. In the compression stroke, the maximum dynamic range of damping
force is 2.16 kN, and the peak output reaches 7.05 kN; in the rebound stroke, the maximum dynamic range of damping force is
2.57 kN, and the maximum output is 5.97 kN. The structure can realize wide-range step adjustment of damping force through the
double-piston cooperative working mechanism and the built-in 4-gear regulating valve, and effectively improve the multi-
working condition adaptability of the shock absorber.

Key words: Single-cylinder shock absorber; Adjustable damping shock absorber; Variable damping; Indicator

characteristics; Velocity characteristics; Dynamic range (%3%. Fmm)



