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Dynamic Layout Method of Reconfigurable Manufacturing Cells in
Production Workshop of Marine Engineering Equipment

SHI Gongwei , BAO Jinsong , ZHOU Yaqin , ZHANG Qiwan ,GUO Dongsheng
(College of Mechanical Engineering, Donghua University, Shanghai 201620, China)

Abstract: In order to meet the characteristics of multi-varieties and small batch of marine engineering
equipment, the marine engineering equipment production workshop with numbers of reconfigurable
manfacturing cells need to be adjusted in time in layout. To solve this problem, the improved non-
dominated sorting genetic algorithmIICINSGA-1I) algorithm was used in the optimal process of dynamic
layout in the production workshop, and the results show a good distribution of the obtained Pareto
frontiers. A corresponding mathematical model was establishsed, and its solution was solved by Matlab
software. Combined with the example and simulation software ,the simulation model was established for
the layout results and the simulation results were analyzed, providing the decision basis for the selection
and improvement of equipment layout.
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Fig. 1 Schematic diagram of equipment layout model at different stages
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2 Table 1 Production forecast of each stage part
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Table 2 Properties of each device in the workshop layout
/
(mm > mm) / mm /
1 850 X1 080 200 2 500 3 000
1 000X 220 150 3 500 5 000
320150 150 1 000 1 800
410X 206 200 500 1 400
556 X200 300 780 1 580
450 X359 250 600 1 200
1 650200 550 1 300 1 500
1 300X500 300 900 1 000
620300 280 500 400
3
Table 3 Number of equipment at different stages of production
F-1 F-2 F-3 F-4 F-5 F-6 F-7 F-8 F-9
1 2 0 1 1 2 1 0 1 1
2 0 1 2 1 2 1 0 1
4 1
Table 4 Material handling frequency in Stage 1
F-1 F-1 F-3 F-4 F-5 F-5 F-6 F-8 F-9
F-1 0 11 8 9 14 6 8 9 0
F-1 9 0 16 11 9 10 15 6 9
F-3 10 9 0 4 12 6 12 3 8
F-4 12 12 10 0 0 7 11 5 12
F-5 8 6 14 0 0 7 10 0 7
F-5 12 14 6 2 7 0 7 7 14
F-6 8 7 13 S 8 6 0 1 0
F-8 14 0 7 4 12 10 12 0 12
F-9 9 9 8 S 0 11 6 0 0
2 F-1 F-1 , 5
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Table 5 Material handling frequency in Stage 2
F-2 F-3 F-3 F-4 F-5 F-5 F-6 F-7 F-7 F-9
F-2 0 8 10 11 14 9 5 5 17 12
F-3 8 0 8 7 7 6 7 6 5 8
F-3 10 8 0 13 12 13 10 14 5 11
F-4 11 7 13 0 5 11 5 7 11 14
F-5 15 7 12 5 0 8 5 14 13 7
F-5 9 6 13 11 8 0 12 11 22 14
F-6 5 7 10 5 5 12 0 8 11 7
F-7 5 6 14 7 14 11 8 0 7 11
F-7 17 5 5 11 13 7 11 7 0 13
F-9 12 8 11 14 7 14 7 11 13 0
1
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Fig. 4 Workshop layout 3D view and production line simulation
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