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Assembly Sequence Planning for Aircraft Based on Memetic Algorithm

WU Guoxiang, HU Xiaoyu
(School of Mechanical Engineering, L.anzhou Jiaotong University, Lanzhou, 730070, China)

Abstract: To deal with assembly sequence planning in airplane manufacturing, a novel assembly sequence
planning method based on memetic algorithm is proposed. Assembly planning model is constructed by using
the constraint matrix and the non-orthogonal interference matrix, and fitness function is established by the
sum of difference of assembly direction and tools between aircraft components. Assembly planning 1s globally
searched in the non-interference solution space, and inorder traversing binary tree sort algorithm is adopted to
transform from optimal assembly planning solution to feasible solution. Optimal solution is local searched in
the feasible solution space by crossover and mutation operations. Assembly planning process of the aircraft
cabin door is illustrated to prove the feasibility of the proposed model, and compared with the genetic
algorithm, the proposed algorithm is more effective.
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Tab.1 Assembly feature information set
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1 g 1k T, +X,

2 7 M HE 22 T, +X,/+Y,
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5 M T, —X.
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7 U] T, —X,
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9 [y T, —dy

10 PP SOriE 33 T/ T, —dy’
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13 TR NFE K T,/ Ty —dy’
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Fig.7 Calculation process of fitness value of optimal assembly sequence
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Tab.3 Optimization scheme of assembly planning
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