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Abstract; Flexible job shop scheduling is difficult, time-consuming and cost-effective due to its variety
and number of pieces. In this paper, a multi-objective flexible job shop scheduling model for machining
was established with the optimization objectives of maximum completion time, energy consumption and
tool loss, considering rework , preparation time of sequence and batch scheduling constraints. A multi-
objective flexible job shop scheduling model considering energy consumption and tool loss was proposed,
and a machine selection strategy was proposed to improve the differential evolution algorithm. The
improved differential evolution algorithm was applied to machining flexible job shop scheduling.
Compared with the traditional differential evolution algorithm, the improved differential evolution
algorithm has the advantages of faster convergence speed and better robustness, and the optimized

machine load is more balanced, which can effectively solve the multi-objective machining flexible job
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shop scheduling problem, and provide a good guidance for multi variety and multi piece scheduling tasks

plan.

Key words: flexible job shop; differential evolution algorithm; multi-objective optimization; machining;

batch scheduling; rework
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Table 2 Information of setup time considering the

previous process min

THMZE 21 2 FE3 Fh2k4 Fhs

sk 1 0 12 16 12 9
2 14 0 11 13 12
2k 3 13 12 0 17 11
Fhk 4 12 13 14 0 10
s 10 12 11 16 0
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Fig.3 Variation curve of optimal individual fitness value for 500, 700 and 1 000 iterations
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Table 3 Scheduling results of traditional differential evolution algorithm

SCHG 1 S 2 SCH 3 SCHG 4 SH S ¥IE
R SE T /min 4154 4085 4237 4212 41321 4201
HEFE/ (KW +h) 10243 10355 11931 10912 10 836 10 855
TR A 33 34 37 35 34 35
BATIE /s 75. 62 76.33 71.25 73.36 78.53 75.01

R4 WHESHUERAELER

Table 4 Scheduling results of improved differential evolution algorithm

S 1 S0 2 FE 3 SCH 4 S5 ¥
AR 5E AT /min 3726 3 805 3800 3815 3511 3732
REFE/ (KW -h) 8 805 9341 9172 10212 8 640 9234
PARSY it gL 31 32 32 33 30 32
EATHEE /s 79. 83 86. 48 80. 16 78.52 80. 06 81.01
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Fig.4 Maximum completion time of the optimal individual in 500 iterations
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Fig.5 Optimal individual energy consumption in 500 iterations
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Fig.6 Cumulative processing time of optimal individual equipment
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