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[ABSTRACT]

technological breakthroughs in key fields of aerospace equipment. In the next decade, China's demand for aircraft will

To vigorously promote the integration of information and industrialization, we should achieve

continue to increase, which requires aircraft parts to be manufactured with high efficiency and fast response time. But
the research and application of the production line scheduling algorithm are still relatively few, which leads to the actual
production line can not play the maximum efficiency. Aiming at the above problems, this paper takes the actual flexible
production line as the research object, establishes the production scheduling model in line with the actual field production,
and then uses the optimized particle swarm optimization algorithm to solve the model and gets the optimal solution.
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Fig.1 Layout drawing of flexible production line
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Table 1 Workpiece task equipment information table
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Table 2 Job task information table
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Table 3 Correspondence between machine tools and tasks obtained
through particles

BUK 5% BLBK 45
PV | o | Pl | o || Pl | o | Pusd] | o

1 MT1 4 TK4 1 MT1 7 TK7
2 MT2 5 TK5 4 MT4 15 TK15
4 MT4 9 TK9 2 MT2 11 TKI11
2 MT2 10 TK10 3 MT3 13 TK13
3 MT3 1 TK1 4 MT4 16 TK16
2 MT2 2 TK2 2 MT2 17 TK17
1 MTI1 3 TK3 1 MT1 18 TKI18
4 MT4 6 TK6 3 MT3 20 TK20
2 MT2 8 TKS8 1 MT1 19 TK19

3 MT3 12 TK12 4 MT4 14 TK14

88 Wia G A - 202445 675 6 1]

Pri—Pr” Pr|>Pr”
f(Pr}—Pr,’-”)={ v (8)
0 P5<Pry
n N j HLBE AT ARSI 55 400
AP 51
z SPr ( 9 )

K, Mur jﬂmﬂiﬁio

M= (9) Al 43 il 5545 2 MT1~MT4 HLK AT
BRI, B

Sh=2;8%=2;8,=1; Si=4;

SR 9,
224  FATRERT

MRPETE A= (2 (5) F1(6)) MHURAHR AL
FERAR, AR BRI

AL ]2 AT 55 1] 5 Pog [N] FIHLK L Py [N]
ZH A, SRR [ S AT DL RS AT 55 BB R ) £ Vg [N]
FHLPR BB 1) 5 Ve [V] o

1E55 3 N AN, PRI AT 55 38 0 S 1) & V0 [V] 1)
TR [-N/2, N/2] Z[8) AT 55 B8 B 1) s ) 4 B
M BEALEBGRIL, TR AR

V.[N]J=N/2xrand (-1, 1) (10)
MRS BE )i Vi [V] [R1HE, B R [Ny /2,

Nyr/2] ZI0], Ny AHURECE: , HAT IR (ET 5 A

Vi [N]=Nyyr/2 Xrand (=1, 1) (11)
B T ALK ] 32 Py [N] B9 BUE G Bl 7 [1, Ny
Z 8], PRLHX SOBT I 4 PR [N] [i] 3 14 A 3805 72
AT VO & AR, P08 2o 300 (R )RR f, BORT 0L 1Y)

®4 ESEHFNENRES
Table 4 Control information between tasks and production
scheduling machines
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i | HUR | UK H5 | HUR | HUR

TK4 | MT1~4 | MT1 0 TK7

sV sV
MT3~4 | MT1 1

TKS MT3 MT2 1 TK15 | MT3~4 | MT4 0
TK9 MT4 MT4 0 TK11 | MT1~2 | MT2 0
TK10 | MT1~4 = MT2 0 TK13 MTI MT3 1
TK1 | MT1~2 | MT3 1 TK16 | MT3~4 | MT4 0
TK2 | MT1~2 | MT2 0 TK17 | MT3~4 | MT2 1
TK3 MTI1 MT1 0 TK18 | MT1~2 | MTI 0
TK6 | MT3~4 | MT4 0 TK20 | MT1~4 | MT3 0
TK8 | MT1~2 | MT2 0 TK19 MT4 MT1 1

TK12 | MT1~2 | MT3 1 TK14 | MT1~4 | MT4 0
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Table 6 First test results of optimized algorithms

P B4R /min T AE 55 1 i SRR Bt
1 0/152 12, 15, 8, 14,2, 4,6, 17, 3, 16, 5, 10, 19, 11, 9, 13,20, 7, 1, 18 | 4,2,4,1,4,1,3,4,4,2,2,2,3,4,3,1,4,2,1, 1
2 0/143 4,9,2,13,1,8,15, 18,6, 17, 14, 16, 19, 11, 3,20,7,5,12,10 | 2,4,4,2,1,2,1,4,2,1,2,4,2,2,2,2,2,4,1, 1
3 0/152 18,1,2,8,6,19, 14, 17, 12, 13, 5, 3, 4,20, 11, 7,9, 15,16, 10 | 4,2,1,1,3,2,2,2,1,2,1,4,4,2,3,2,4,1,4,2
4 0/154 13,6,17, 18, 11, 14, 10, 2, 15, 4,3, 8,16, 12,5, 7,9,20, 19, 1 | 1,3,4,1,2,4,2,3,3,2,4,3,3,4,4,2,1,4,1, 1
5 0/152 10, 19, 5, 14, 4, 17, 15, 12, 18, 7,9, 2,20, 1, 11, 3,6, 16, 8,13 | 4,3,1,1,2,3,4,4,1,2,4,2,2,4,1,3,3,2,4,1
6 0/148 17,8, 18,2, 14,5, 13,9, 4, 6, 16, 15,3, 19, 12, 11, 7,20, 1,10 | 4,2,3,1,2,2,3,3,2,1,3,3,2,4,3,4,2,4,1,2
7 0/151 2,5,13,8,9,3, 12, 10, 16, 17, 15, 14, 4,20, 11, 18, 19,7, 1,6 | 3,4,1,4,2,1,3,2,3,1,2,1,1,2,2,3,4,1,4,2
8 0/157 6,8,2,11,10, 12, 18, 16, 1,19, 5, 17, 14, 13,4, 3,20,9,7,15 | 4,1,1,4,2,4,3,1,4,4,4,1,1,2,2,1,2,2,1,3
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