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Combinatorial optimization model of material distribution
modes considering optimal cost
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Abstract ; This paper aims to study the problem of excessive cost caused by the single material distribution mode in
the production process in consideration of optimal cost. To minimize the total cost of material distribution, an
improved material distribution combinatorial optimization model based on batch distribution and kit distribution
modes was proposed. The model was then applied to a case study of the assembly line of automobile production
workshop to provide the optimal design of material distribution and verify the effectiveness of the model.
Experimental results show that compared with the batch distribution and kit distribution modes, the improved
combinatorial optimization model could reduce the cost by 83.6% and 70.8% respectively, and meanwhile exhibited
better robustness. The kit distribution mode was more likely to be chosen for delivering the materials loaded in
pallets than materials loaded in cartons. Under full constraint conditions, the kit distribution mode was more likely
to be adopted. The priority of influencing factors of distribution mode choice was; total stacking area at the edge of
production line, rated loading capacity of tractor , and rated loading capacity of forklift. The results of this paper
can provide suggestions for workshop management.
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Fig.1 Flow chart of batch distribution
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Fig.2 Combinatorial distribution flow chart of batch distribution and kit distribution
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Fig.3 Material storage of stacking area at the edge of production
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Fig.4 Percentage of each costitem of batch distribution and kit distribution
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Tab.4  Costs under different B, Jt
B./ke c, c, C, c, Car Cn i Cp Cys
650 4214.0 445.8 23237 74.2 92.0 50.4 1241.6 47 376.0 514.8
800 4 214.0 445.8 2 452.0 72.3 92.0 50.4 1143.1 42 042.0 514.8
950 4214.0 430.9 2 651.6 72.8 92.0 50.4 729.8 28 329.0 514.8
1 300 4 210.0 437.4 2 836.9 71.9 92.0 50.4 541.5 22 956.0 514.8
2 000 4210.0 437.4 2 836.9 71.9 92.0 50.4 541.5 22 956.0 514.8
x5 AEB, THETMAAE
Tab.5 Costs under different B, JG
B,/kg c, c, C, c, Car Cn i Ca Cys
100 4214.0 407.1 2 366.5 72.9 92.0 50.4 1358.6 45 630.0 514.8
185 4214.0 424.8 2395.0 71.7 92.0 50.4 1.309.1 44 349.0 514.8
265 4212.0 422.6 2 409.3 73.0 92.0 50.4 1302.9 44 249.0 514.8
350 4214.0 445.8 2452.0 72.3 92.0 50.4 1143.1 42 042.0 514.8
450 4214.0 445.8 2 452.0 72.3 92.0 50.4 1143.1 42 042.0 514.8
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Tab. 6 Costs under different S JC
S/m? o G, Cs Cy Car Cp Ce Cou Cs
400 4214.0 445.8 2 452.0 72.3 92.0 50.4 1143.1 42 042.0 514.8
600 5012.0 806.2 2 993.8 116.3 92.0 50.4 1022.1 36 187.0 514.8
800 5 814.0 1024.9 4 048.7 151.8 92.0 50.4 954.3 32 464.0 514.8
1 200 7 230.0 1521.7 6 187.1 232.1 92.0 50.4 846.1 26 860.0 514.8
1 500 7 230.0 1521.7 6 187.1 232.1 92.0 50.4 846.1 26 860.0 514.8
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Fig.6 Influence of rated loading capacity of transport vehicles and proportions of line stacking area on the choice of distribution modes
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Fig.7 Influence of rated loading capacity of transport vehicles on the two costs
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Fig.8 Influence of proportions of line stacking area on the two

costs
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