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A Research on Batch Scheduling with Non-identical Job Sizes

Considering Parallel Processes

TANG Hongtao, YANG Zhipeng, LIU Jiayi
(School of Mechanical and Electrical Engineering, Wuhan University of Technology, Wuhan 430070, China)

Abstract: Considering that the batch process is multi-constrained with non-identical job sizes in foundry enterprises, a
parallel process batch scheduling model is constructed, with the maximum makespan and sandbox vacancy rate as the
optimization objective on the premise that the job can be parallel, an improved harmony search algorithm designed to solve
the scheduling model, and a single process code method and two machine allocation rules proposed to solve the problems of
batch division, sandbox selection, process allocation and machine selection. In the algorithm, a new harmony generation
method is proposed. At the same time, the simulated annealing algorithm is added to make it jump out of the local optimal
solution and tend to the global optimal solution. Finally, a simulation experiment is carried out based on the actual

production data of the enterprise to prove the effectiveness of the proposed model.
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Figure 1 The flowchart of products in previous-stage casting workshop
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Figure 2 The diagram of case decoding
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Table 4 Workpiece batch information
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Figure 6 The flowchart of IHS-SA algorithm
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Table 5 The information of workpiece to be processed

MBia; BEEW/ke RFS/m | Ma; HEEW/kg RFS/m’
1 600 0.2 2 807 0.3
1 653 0.23 2 3204 13
1 688 0.3 2 1431 0.6
1 788 0.32 2 5531 1.5
1 666 0.25 2 1432 0.6
1 1237 23 2 1334 0.5
1 619 022 2 5734 1.6
1 673 0.23 2 1267 0.4
1 709 0.3 3 12755 2.31
1 812 0.31 3 9001 1.92
1 646 0.24 3 8331 1.85
1 14 097 2.5 3 9588 22
2 827 0.3 3 8996 1.95
2 3284 1.4 3 8083 1.74
2 1231 0.57 3 12 555 2.1
2 5501 1.43 3 9111 2
2 1382 0.89 3 8241 1.8
2 1398 0.6 3 9388 2.1
2 5934 1.7 3 8736 1.9
2 1007 0.38 3 8 683 1.8
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Table 6 The processing time of batch processor (molding/coring) h

M, M, M,

PRRRG) Tow wmm mm me mm me
1 2.5 4 8 5 14 14
2 3 3 6 6 10 8
3 3.5 2.5 4 8 11 14
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Table 7 The simulation results of example under ECTF rules
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Table 8 The comparison of algorithm evaluation indexes
under ECTF rules
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