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Application of improved NSGA2 algorithm in aero piston engine assembly

LI Chunlin, PANG Xiaoping, ZHANG Guo
(School of Mechanical Engineering, Chongqing University, Chongqing 400044, P. R. China)

Abstract: In the selective assembly of complex mechanical products, there is the replication phenomenon of
individual components and parts. This paper proposes an improved multi-objective optimization NSGA2
(non-dominated sorting genetic algorithm-2) based on an elite reserved strategy of the offspring combining
population evenness and crowding degree. With assembly qualified rate and assembly precision as the
quality evaluation index, a multi-objective optimization model for selective assembly is established. The
deficiencies of the local search capability of the NSGA2 algorithm is overcome by introducing the nearest
neighbor search operator. Taking the assembly of a certain type of aircraft piston engines as an example
with the optimization result represented by the Pareto boundary set, the results show that the diversity and
astringency of the non-dominated solution sets (non-dominated solution sets) are obtained after the
algorithm is improved.
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Fig. 1 Flow chart of NSGA2 algorithm
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Table 1 The influence of the value of a on the number of different individuals
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in the non-dominated solution set
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Fig. 2 Principle of NSGA2 generation
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Fig. 4 Improved NSGA2 algorithm for elite preservation
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Table 2 Dimension data of cylinder block and piston

75 GCAR A4/ mm 1% JESME /mm 75 GCAR A4/ mm % JESME /mm
1 74.986 74.849 6 74.991 74.857
2 74.989 74.854
3 74.989 74.854 149 75.013 74.896
4 74.990 74.856 150 75.014 74.898
5 74.990 74.856 151 75.016 74.898
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Table 3 Chromosome structure
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Fig. 5 Comparison of non-dominated solution set distribution before and after improvement
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Fig. 6 Comparison of the number distribution of different individuals in two groups of non-dominated solution sets
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Table 4 Performance comparison of non-dominated solution sets
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Fig. 7 Distribution of non-dominated solutions after merging two sets of non-dominated solutions
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Fig. 8 Neighborhood search in the whole neighborhood circle Fig. 9 Neighborhood search on a ring
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Fig. 10 Distribution of non-dominated solution set before and after introducing neighborhood search
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Table S Performance comparison of two groups of non-dominated solution sets after introducing neighborhood search
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Fig. 11 Distribution of non-dominated solution set before and after comprehensive improvement
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Table 6 Performance comparison of two groups of non-dominated solution sets after comprehensive improvement
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Table 7 Comparison of average mass loss of two groups of solutions under the same qualified number

before and after comprehensive improvement

EERIE BEiT RSN EIES EEiIER SR IES S 8 5 R 4B AR
99 0.055 0.043 22.2
108 0.059 0.049 17.5
110 0.060 0.051 14.3
114 0.066 0.054 17.4
115 0.067 0.056 15.6
116 0.068 0.059 12.9
119 0.074 0.064 13.3
120 0.076 0.068 10.9
121 0.081 0.069 14.2
123 0.085 0.073 13.7
124 0.091 0.073 19.3
125 0.092 0.080 13.2
126 0.096 0.081 15.9
127 0.103 0.088 14.8
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