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Influence of Cross-sectional Rounded Corners on
Mechanical Properties of Fewer-leaf Variable Cross-section Leaf Springs

SONG Jibo', LI Yanhu’, LU Yongjie’, ZHANG Lin’ ao'

(1. School of Mechanical Engineering, Shijiazhuang Tiedao University, Shijiazhuang 050043, China;
2. Department of Mechanical and Electrical Engineering, Shijiazhuang College of
Applied Technology, Shijiazhuang 050081, China;
3. State Key Laboratory of Mechanical Behavior and System Safety of Traffic Engineering Structures,
Shijiazhuang Tiedao University, Shijiazhuang 050043, China)
Abstract ; The application of CAE technology in the modeling and simulation of leaf springs holds significant

value in optimizing structural strength, overall stiffness, and enhancing design efficiency. To more precisely de-
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scribe the mechanical properties of fewer-leaf variable cross-section leaf springs, the curvature of the upper sur-
face was first calculated using Matlab, and a polynomial for the contour of the lower surface was fitted. Three-di-
mensional solid models of the leaf spring, both with and without rounded corners, were then established using
SolidWorks. Subsequently, static simulation analysis of the leaf spring was conducted in ANSYS. Finally, the
results were validated through bench tests. The results show that the leaf spring model considering cross-sectional
rounded corners was closer to actual conditions, with the maximum displacement and stress simulation data show-
ing relative errors of only 1. 19% and 0. 154% compared to experimental data. The entire process integrated the
advantages of bench tests and CAE technology, demonstrating the importance of cross-sectional rounded corners
in simulation modeling and providing a reference for the structural design of leaf springs.

Key words :variable cross-section leaf spring; finite element analysis; static load test; curve fitting
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High-precision Parameter Identification Method Based on
Complex Mechanical Model of MR Damper

LIU Xiaohang, WU Qiong, NIU Zaibo, GUO Jin

(School of Civil Engineering, Shijiazhuang Tiedao University, Shijiazhuang 050043, China)

Abstract ;: Due to the mechanical properties of magnetorheological dampers (MRD) , some parameters in the
model are inevitably related to the current. These parameters are numerous, interrelated and complex, making
precise identification challenging. To address this issue, this paper proposed a step-by-step progressive parame-
ter identification method, which enhances the accuracy of identifying current-related parameters through gradual
identification and optimization. On the basis of using genetic algorithm to identify MRD model parameters, this
study further utilized the One-At-A-Time (OAAT) sensitivity analysis method for sensitivity analysis. By evalua-
ting the sensitivity and physical significance of each parameter, the model parameters are optimized sequentially.
A polynomial regression method was then employed to fit the relationship between the parameters and the cur-
rent, with the coefficient of determination (R”) used to evaluate the fitting effect of the regression model. The
results show that the R values of the parameters obtained by using the step-by-step progressive identification
method all exceed 98% , significantly improving the accuracy of parameter identification. Numerical simulations
of the final identified parameters were performed and compared with the results of random excitation experiments
to verify the accuracy of the identification results. The findings indicate that the phenomenological model simula-
tion results obtained through the step-by-step progressive identification method are highly consistent with the ex-
perimental data (fitnessall =0.001 5) ,provides valuable reference for similar research.

Key words: MR damper; phenomenological model; genetic algorithm; parameter sensitivity; OAAT meth-

od; parameter identification



