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Optimal design of the yarder friction roll based on improved BESO method

YAN Xiaolei, HE Ju, XU Qiwang, HUANG Dengfeng
(Fujian Key Laboratory of Automotive Electronics and Electric Drive, Fujian University of Technology, Fuzhou 350118, China)

Abstract: The previous bi-directional evolutional structural optimization ( BESO) method based on von Mises
stress was improved by modifying the material interpolation model and introducing the stress mean square error
as the performance convergence index. The improved BESO algorithm was realized by combining finite element
software Abaqus with programming language MATLAB. On this basis, the yarder friction roll was optimized
and the optimal structural topologies were obtained under different material volume fractions and different num-
bers of rotation periods, for which the mass and the stress concentration level decreased simultaneously. Opti-
mization results provide a significant engineering guide for realizing lightweight design of the yarder friction

roll.
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Fig.1 The improved BESO method flowchart
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Fig.2 Omparison of flywheel optimization results
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rotation periods is 4 and the material volume fraction is 40%
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Fig.6 Topological optimization results of the friction

drum with a volume fraction of 20%
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