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Application of multivariate coding genetic algorithm in expanded layout for
ventilation duct parts

Zhang Jingjing' , Long Hua', Chen Xiaopeng®, Chen Nianhua'
(1. College of Mechanical Engineering, Hunan Industry Polytechnic, Changsha 410000, China;
2. College of Automotive Engineering, Changsha Vocational & Technical College, Changsha 410000, China)

Abstract: For the problems of low utilization rate of material, low efficiency of layout and difficult to characterize the shape of expanded part
in the expanded layout of irregular ventilation duct parts, the layout of expanded part was proposed by a multivariate coding genetic algorithm
based on the basic genetic algorithm. In this algorithm, many variables such as sort order of parts, mirror parameters, rotation angle and
storage parameters of part center position were coded by decimal system, the initial population was randomly generated, and the selection,
crossover and mutation operations were carried out. Finally, the layout effect diagram of expanded part was obtained. By comparing the lay-
out effect of basic genetic algorithm and multivariate coding genetic algorithm, it can be seen that the multivariate coding genetic algorithm can
accurately characterize the geometric shapes and positional features of layout parts, ensure the high efficiency of layout, and improve the material
utilization rate of layout. At the same time, the feasibility and effectiveness of the multivariate coding genetic algorithm is verified, which has
important guiding significance for optimizing the manufacturing process and improving the production efficiency of sheet metal parts.
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Fig. 1 Three dimensional ventilation ducts

(a) Two cylindrical tubes intersect with each other (b) A cylindrical tube intersects with a conical tube (c) Two conical tubes intersect with each other
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Fig. 2 Multivariate genetic coding
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Table 1 Geometric center positions of parts with different shapes
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Fig. 4 Ten expanded parts coded by multivariate coding method
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Fig. 5 Layout effect of basic genetic algorithm
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Fig. 6 Layout effect of multivariate coding genetic algorithm

®2 WHEEERNEXERE
Table 2 Related data of two genetic algorithms
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