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Multi-object optimization and decision on power spinning for
connecting rod bushing

Zhang Bing, Xu Jiafeng
(College of Information Engineering, Xuchang Vocational Technical College, Xuchang 461000, China)

Abstract: In order to reduce the cylindricity error and wall thickness deviation of connecting rod bushing in power spinning, an optimal
solution decision-making strategy based on weighted relative distance was proposed. Then, the power spinning process of connecting rod
bushing was introduced, and a multi-objective optimization model was established to reduce the cylindricity error and wall thickness devia-
tion. Furthermore, the functional relationship between process parameters and target parameters was fit by RBF neural network and finite
element simulation software, and the fitting accuracy of RBF neural network was verified to be higher. In addition, the multi-objective op-
timization model was solved by the non-dominant sorting genetic algorithm to obtain Pareto frontier solution set, and the concepts of ideal
solution and non-ideal solution were established to propose the optimal solution decision-making method based on weighted relative dis-
tance. Through production verification, after optimization the mean value of cylindricity error was reduced by 23. 16% compared with the
mean value of cylindricity error produced by the manufacturer, the mean value of wall thickness deviation was reduced by 23.94%, and
the standard deviation of the two quality parameters was also reduced. The experimental results show that the cylindricity error and wall
thickness deviation of the optimized connecting rod bushing are reduced, and the production stability is improved.

Key words: connecting rod bushing; power spinning; cylindricity error; wall thickness deviation; Pareto frontier solution; weighted rela-

tive distance; non-dominant sorting genetic algorithm
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Fig. 1  Schematic diagram of power spinning technology
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Table 1 Performance parameters of QSn7-0. 2 tin bronze material
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Fig. 2 Distribution of measurement points
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Fig. 3 Distribution of experiment points
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Table 2 Simulation experiment data

P iR g BhrESEL,  BIRERERZES BEJREZE/
(mm ") mm mm mm
1 0.1 4.0 0. 1313 0. 0860
2 0.6 6.0 0. 1865 0. 1069
3 0.5 4.5 0. 0908 0. 0653
4 0.6 4.0 0. 1366 0. 1011
5 0.4 5.5 0. 1222 0. 0875
98 L0 2.5 0. 1866 0. 1065
99 0.9 3.5 0. 1546 0. 1191
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Fig. 5 Fitting effect test

(a) Fitting effect of cylindricity error
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Table 3 Statistics results of finished product quality for

connecting rod bushing (mm)
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