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Research on Scheduling Method of Complex Shell Part Manufacturing Shop Floor
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[ABSTRACT] The shell part of the aero-engine fuel control system is with the production characteristics of specialized
small flow shop, lean manufacturing, operation sequence flexibility, etc. To ensure that the shell parts are completed just in
time, taking the earliness/tardiness cost as the optimization objective, a non-permutation flow shop scheduling model with
operation sequence flexibility was constructed. An improved genetic algorithm with embedded two-segment encoding and
three-stage decoding operators was proposed for scheduling model solution. The results of the practical production cases
have verified the effectiveness of the proposed scheduling model and algorithm, in addressing the just-in-time production of
complex shell parts. The proposed method also has the potential to be popularized to other shell parts manufacturing fields,
such as automobile engines, decelerators, pumps, etc.
Keywords: Complex shell part; Non-permutation flow shop; Operation sequence flexibility; Earliness/tardiness scheduling;
Genetic algorithm
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Fig.1 The shell part of aero-engine fuel control system
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Fig.2 Partial process flow chart of a fuel control system shell part
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Fig.3 Framework of improved genetic algorithm
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Table 2 Distribution of flexible operation group and coefficient of earliness/tardiness penalty
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T | TR BT e | SRR LR
(JC * min") (JC * min")
Ji {3,4},{7,8,9}, {11,12,13} 670 0.53 1.45
J, {3,4},{7,8,9}, {11,12,13} 740 0.54 1.26
J; {3,4},{7,8,9}, {11,12,13} 810 0.67 1.19
I 3 {3,4},{7,8,9}, {11,12,13} 880 0.59 0.93
Js {3,4},{7,8,9}, {11,12,13} 950 0.77 0.88
A {3,4},{7,8,9}, {11,12,13} 1020 1.21 0.81
Jh {3,4},{7,8,9}, {11,12,13} 1090 1.32 0.53
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Fig.10 Convergence curve of the improved genetic algorithm
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Table S Experiment results of process in sequence and operation sequence optimization in flexible operation group
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