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Reliability Optimization Design for Dished Head of Dye Vat
of Cone Dyeing Machine

XU Rui-min, PAN Jun, CHEN Wen-hua , WANG Meng , XU Cheng-bin
(Zhejiang Key Laboratory of Reliability Technology Research for Mechanical and Electrical Products,
Zhejiang Sci-Tech University, 310018, China)

Abstract: Dished head of dye vat has extremely important influence on the safe reliability of the use of
cone dyeing machine. With dished head of dye vat of cone dyeing machine as the research object, this paper
conducts parametric modeling and finite element analysis on it with ANSYS Workbench; obtains key pa-
rameters influencing its equivalent stress and total deformation through sensitivity analysis and conducts
optimization design for the structure size of the head with experimental data method and multi-objective
driven optimization method; establishes a reliability calculation model considering stress and deformation
correlation and obtains the probability distribution of maximum equivalent stress and maximum total de-
formation and the reliability of head before and after optimization with Six Sigma design criteria and Latin
Hypercube Sampling method. The result shows that the reliability is greatly improved after optimization.

Key words: dye vat; dished head; ANSYS Workbench; sensitivity analysis; reliability optimization
design
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