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Multi-objective Optimization Based on NSGA-II Algorithm for Assembly

Tolerance of Aerospace Products
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Abstract: In order to solve the problem of assembly tolerance optimization for aerospace products, a multi-
objective optimization scheme with assembly cost is proposed. Based on the consideration of low success rate and high
cost in the assembly process of aerospace products, a multi-objective optimization mathematical model based on the
assembly tolerances of product cost and quality loss is established. Then, a fast and elitist multi-objective genetic
algorithm (NSGA-II) is adopted to optimize the assembly tolerance under the constraints of assembly function
requirements and machining capacity, and a set of Pareto optimal solutions is obtained. The effectiveness of the
optimization method is verified by taking a component of a space station as an example. By constructing a normalized
weight objective function, the desired optimal assembly tolerance is obtained. Then, the obtained tolerance is used to
machine and assemble the component. It is shown that the proposed optimization method improves the assembly
success rate and reduces the machining cost and quality loss of the product.
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Tab.1 Comparisons of machining cost-tolerance models and errors
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Fig.1 NSGA-II procedure
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Fig.2 Assembly of a component of the space station
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Tab.2 Tolerance distribution results
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