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Station Groups Division of Material Dispatching
System in Mixed-Model Assembly Line

LI Aiping, ZHANG Yanhong, GUO Haitao, Xu Liyun
( Modern Manufacturing Technology Research Institute,
University, Shanghai 201804, China)

Tongji

Abstract: In this study, an optimization method is proposed
based on JIT, to divide station group and arrange the
distribution vehicles. In order to eliminate case that assembly
line production process was shut down due to material
shortage, with the capacity of distribution vehicles and
distribution time-window as the constraint, a model is
developed, taking the full load ratio of distribution vehicles
and station material requirement urgency as the optimization
goal. Genetic algorithm is used to solve the model to optimize
the total number of daily deliveries, which consequently give
the plan of distribution of work station groups and vehicle
scheduling. At last, the feasibility and effectiveness of this

method was proved by the verification of example.
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Fig.1 Distribution vehicle distribution task diagram
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Fig.2 Genetic algorithm crossing step 1
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Fig.3 Genetic algorithm crossing step 2
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Fig.4 Genetic algorithm crossing step 3
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PR i WL R chemon MY MAX
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8 69 1 B 96 1 2
9 74.7 1 C 24 1 3
10 73.3 1 B 100 1 2
11 73.5 1 B 68 1 2
12 71.5 1 B 36 1 3
13 70 1 D 192 1 2
14 72.9 4 A 200 1 2
15 73.8 1 D 40 1 3
16 71.3 3 A 200 1 2
17 75 1 B 24 1 2
18 71 1 A 150 1 2
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24 72.8 1 B 24 1 2
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28 73 2 D 50 1 2
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Tab.6 Material dispatching plan optimization result
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4 11,14,22,23,24 93.75 [79,108] 1
5 15 100 [101,133] 2
6 3,10,18,20 56. 25 [119,141] 3
7 2,6,11,14,16 62. 50 [135,159] 1
8 1,19 100 [140,177] 2
9 6,20 37.50 [150,198] 3
10 2,10,18,26 93.75 [186,214] 1
11 9,28 100 [210,234] 2
12 2,13,14,16,24 100 [226,255] 3
13 3,5,7,19 93.75 [250,285] 1
14 4 100 [275,308] 2
15 8,9,17,18 81.25 [300,330] 3
16 11,12,22,23 87.50 [339,364] 1
17 15 100 [358,389] 2
18 21 100 [367,399] 3
19 2,19,24,27 75. 00 [401,438] 1
20 8,16,18,20,25 81.25 [416,442] 2
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Fig.8 Gantt chart of distribution time window
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Fig.9 Optimized comparison of full load ratio of distribution vehicles before and after
SHEN Weilei, MA Penghui. An MES-based research on
P %iﬁk . material supply in mixed model assembly line[ J]. Journal of
= ) Hefei University of Technology ( Natural Science), 2013
(10):1166.

[1] BOYSENN, EMDE S, HOECK M, et al. Part logistics in the [11] XIEAJE, E/NI5, k8,2, RREHE TIREERS A
automotive industry: decision problems, literature review and ISR R BT ). BN RE S R G, 2014, 20
research agenda [ J ]. European Journal of Operational (12):3020.

Research, 2015, 242(1):107. . . LIU Mingzhou, WANG Xiaogiao, ZHANG Mingxin, et al.

[2] DANTZIGG B, RAM_SER J H. The truck dispatching problem Dynamic just-in-time material distribution system for mixed
[J]. Management Science, 1959, 6(1):80. model assembly lines under uncertainty [ J]. Computer

[37] EMDE S, BOYSEN N. Optimally routing and scheduling tow .
trains for JIT v of mixed-model bly Tines [ 1] Integrated Manufacturing Systems, 2014, 20(12).:3020.

ains for —supply of mixed-model assembly lines . . . . N R
. [12] ™IV, ER, B, 5. ZTEDRI T 8] & 092 E Y et
European Journal of Operational Research, 2010, 217(2).287. T T 2015, 21

[4] BOYSEN N, BRISKORN D, EMDE S. Just-in-time vehicle L Y S ’
scheduling with capacity constraints [J]. lie Transactions, (10):2760.

2016, 48(2):134. YAN Zhengfeng, MEI Fadong, GE Maogen, et al. Path

[57 CAPUTO A C, PELAGAGGE P M. A methodology for selecting optimization method of workshop logistics based on fuzzy soft
assembly systems feeding policy[J]. Industrial Management time windows [J]. Computer Integrated Manufacturing
and Data Systems, 2011, 111(1).84. Systems, 2015, 21(10):2760.

[6] %MW, T3, BET. LT o rErynieii ], (130 i, ZHHE, TWR%. W # 0RE S8 YRR B
HHANAERHIE RE, 2009, 15(11):2153. BRI, T TR, 2012, 15(2):94.

JIANG Li, DING Bin, ZANG Xiaoning. Workstation-oriented WANG Nan, LI Shigi, WANG Junfeng. Vehicle routing with
production logistics distribution optimization[J]. Computer time windows in material delivery for automobile general
Integrated Manufacturing Systems, 2009, 15(11):2153. assembly line[ J]. Industrial Engineering Journal, 2012, 15

C7] Z=8A0. IREHIGFE R E R ERIRID]. R % (2):94.

Hrpl K2k, 2012. [14] NADJAFI B A, NADJAFI A A. Multi-depot time dependent
LT Jinhang. Research on material delivery scheduling vehicle routing problem with heterogeneous fleet and time
optimization in the mixed flow manufacturing system [D]. windows[ J]. International Journal of Operational Research,
Wuhan: Huazhong University of Science and 2016, 26(1)88.

Technology, 2012. [15] NALEPA J, BLOCHO M. Adaptive memetic algorithm for

L8] G.OLZ J’. GUJJ.ULA R, GUNTHER H 0, etal. Pa.rt feedmg at minimizing distance in the vehicle routing problem with time
h1ghi\jlfar1afnt mn-(ed—model Tsszerrllt;ly 211nezs[J1]1. Flexible Services windows[J]. Soft Computing, 2016, 20(6) s 2309,
and Manufacturing Journal, 2012, 24(2):119. [16] MAYF, HAN J, KANG K, el al. An improved ACO for the

[9] CHOI W, LEE Y. A dynamic part-feeding system for an . . . o .

. . . multi-depot vehicle routing problem with time windows[ C]//
automotive assembly line [ J]. Computers and Industrial . .
. . Proceedings of the Tenth International Conference on
Engineering, 2002, 43(1-2).123. ) ) ]
[10] thdids, TR, HT MES f0TR MO RELE MR AT i s Management Science and Engineering Management. [S. 1. 7]:

(1. BRIl 4R CHAABLAMD , 2013(10): 1166.

Springer Singapore, 2017 1181-1189.



