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Characteristics Modeling of CDC Damper with Built-in Combination Valve
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[Abstract] The damper is a core component of the suspension system, exerting significant influence on
both vehicle handling and ride comfort. Traditional damper exhibits unstable response and distorted characteristics
under high-temperature and high-speed conditions. Moreover, the development process heavily relies on extensive
experimentation, leading to prolonged design cycles and increased cost. For this, firstly, the scheme of the continu-
ous damping control (CDC) damper with built-in combination valve is proposedd, and the response characteristics
of the valve system are quantified based on finite element method. Secondly, the nonlinear features of the damper ex-
ternal characteristics are analyzed, with which the hybrid model that combines piecewise models and compensation
models is established to effectively capture the nonlinear gas hysteresis characteristics. Finally, all damper model
parameters are identified based on measured data under different current-frequency coupling excitation effect. Sub-
sequently, the parameters frequency-varying characteristics and the model accuracy are verified. The results indi-
cate that the accuracy of the proposed hybrid model is improved by 55.91% on average compared with the piecewise
model, with the error less than 10% compared with the measured data. The proposed innovative damper structure
along with its characteristic modeling method can significantly enhance damper performance while simultaneously
reduce development cost.
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