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Abstract: [Purposes] In order to improve the performance of seat damping and optimize the
structure of seat suspension system, a new type of continuous adjustable blade damper is proposed.
[Methods] The damper adjusted the axial position of stud through the motor to change the oil throt-
tling area, and then realized the continuous adjustment of the damping torque. On the basis of the theo-
ry of fluid mechanics, the pressure difference—flow relationship of the internal flow field of shock ab-
sorber was analyzed, and then the theoretical calculation model of the dynamic damping characteristics
of shock absorber was obtained. The three-dimensional finite element simulation model of the shock
absorber was established, and the finite element simulation results of the dynamic damping characteris-
tics of the shock absorber were obtained with dynamic grid technology, which are in good agreement
with the theoretical calculation results and meet the design requirements. For the models without leak-
age and with leakage, the distribution characteristics of pressure field and flow field inside the shock
absorber were analyzed separately. The influences of structural parameters on damping torque were in-

vestigated by sensitivity analysis. [Results] The research shows that the damper can obtain a large
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continuous adjustable damping multiple, and the performance of the damper decreases greatly with

the increases of oil temperature and internal leakage.

Keywords: blade damper; continuous adjustable damping; finite element simulation; dynamic

characteristic
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Fig. 1 Design of the vane-type CDC damper
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Fig. 2 Operating principle of the vane-type CDC damper
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Table 1 Parameters of the damper
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Table 3 Operating conditions for simulation tests
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Table 4 Correlation coefficients between the theoretical and
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Table 5 Pressure differences across the vane in the leakage—free
model under different operating conditions
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Table 6 Pressure differences across the vane in the model with
leakage under different operating conditions
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Fig.8 Pressure and velocity contours of the leakage—free flow field
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Fig.9 Pressure and velocity contours of the flow field with leakage
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Fig. 10  Sensitivity analysis of structural parameters
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Table 7 Maximum adjustable damping torque under different

operating conditions (N+m)

T 35/mm 30/mm 25/mm 20/mm
1 1.91 2.61 3.24 4.84
2 6.27 8.02 11.34 16. 89
3 20.69 28.47 38.69 62.48
4 78.68 103. 24 147.35 235.70
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Fig. 11 Dynamic damping characteristics of the damper under operating conditions 1-4
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