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Fig.1 the evaluation index system for metal

structure deformation of shipbuilding gantry crane

Table 1 Assessment criteria for metal structure deformation of shipbuilding gantry crane

BRAEEL 1 2% 2% 3% 44 5%
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Table 3 Weights of assessment indexes
g w, w, AU X ] %% R EY Ty w,
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Table 4 Results of safety grades based on variable fuzzy sets
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Table 5 Comparisons of the evaluation results of
different methods
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Safety Assessment of Crane Metal Structure Based on
Set Couplet Coefficient and Variable Fuzzy Sets

LI Aihua,YAO Rou, MA Ruhong, DONG Xiaohui
(College of Mechanical Engineering, Yancheng Institute of Technology, Yancheng Jiangsu 224051, China)

Abstract:In view of the insufficiency of determining relative membership degree and the inapplicability of the principle of maxi-
mum membership degree in safety evaluation of crane metal structure, an evaluation method based on combination weighting
method and variable fuzzy set theory is proposed. The method transforms the evaluation result of evaluation index into evaluation
vector, and determines the relative difference degree of two adjacent indexes according to the relative difference function of varia-
ble fuzzy set theory. The subjective and objective weights of crane metal structure are determined by analytic hierarchy process
and information entropy method, and the subjective and objective weights are fused by set couplet coefficient. The comprehensive
relative membership degree is determined by the combination weight and relative difference matrix, and the comprehensive evalu-
ation is carried out by transforming the combination parameters. At the same time, the safety grade of the evaluation object is cal-
culated. Finally, the rationality and feasibility of the model are verified by an example of evaluating the deformation defects of
metal structure of a shipbuilding gantry crane.
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