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Modeling and optimization for a cold rolling production-inventory
problem with backlogging
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Abstract: For the cold rolling production system with backlogging, a multi-stage production-inventory model is devel-
oped to minimize overall inventory costs, tardiness penalties and setup costs with the fully consideration of unallowable
shutdown on some operations and the consistency between planning and scheduling. An effective Lagrangian relaxation
approach based on variable splitting is proposed to solve the problem. A numerical experiment composed of 120 instances
is designed based on the actual production data from the cold rolling mill. Computational results show that high quality
solutions can be found in a reasonable time.
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Fig. 1 The production flowsheet of the cold rolling mill
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Table 1 Computational results of the algorithms
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1 7x60  0.004798  31.523000
2 7x 140  0.005133 145.982000
3 7 x220  0.003459 365.476000
4 14 x 60  0.000499  3.372000
5 14 x 140  0.001170 850.592000
6 14 x 220  0.000747  48.656000
7 21 x 60 0.000090 10.341000
8 21 x 140  0.000319  71.680000
9 21 x 220  0.000309 181.466000
10 28 x 60  0.000026  23.598000
11 28 x 140 0.000114 181.732000
12 28 x220 0.000170 413.950000
FIME 0.001403  194.030700
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