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A Study on Even Distribution of Workloads Using
Simulated Annealing Method on Integrated Layout Design
in Cellular Flexible Assembly Systems

Ji-Yong Jueung® - In-Kyu Ro*

i Abstract ®

With the success of flexible manufacturing systems(FMSs), flexible assembly systems(FASs) have been
developed to automatic factories further. As in a cellular FMS, a celluar FAS is considered as the most flexible
and feasible assembly systems configuration. This paper presents a method for the integrated layout design in
cellular FASS, Unlike the traditional paper, this paper deals with the formation of cells and the layout of cells for
jobs with operation times on different machines. The procedure in this paper consists of two distinct phases.
The first phase presents machine arrangement in a double rows flowline, cell formation not to allow intercelfular
movements, and integrated layout design in cellular FASS considering the characteristics of FAS, layout, and
production factors. This phase uses older optimal algorithm. The second phase proposes to balance the system
with an objective of reducing the degree of workload deviation in the cells. Simulated annealing method is used
to balance the system. This phase also shows the integrated layout design in cellular FASs with the cost less
than total cost of the first phase.
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(E 2> Range of unit machine cost($)

A B C D E F
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{E 4y Comparison of the workload deviation for the first data (8 products and 8 machines)

e AAA
‘] i{‘!
He

7}

w}aw
A7l A 4@&}%

Machine
cost— A B C D E F G H I ] K
& |
Bl 770 83.2 5.7 &7 0.7 &.7 63.1 63.1 63.2 63.2 63.1
AT 770 11.0 11.1 41.7 36.4 286 14.3 14.3 143 143 143

{E 5) Comparison of the workload deviation for the second data (11 products and 22 machines)

Machine
cost— A B C D E F G H I ] K
iRl
by 87.0 69.6 77.7 80.0 72.7 67.2 67.3 67.3 67.3 67.3 67.3
ol 480 50.4 389 416 378 41.0 34.0 414 41.7 39.8 39.2
(X 6y Comparison of the total costs for the first data (8 products and 8 machines)
machine
cost— A B C D E F G H I ] K
s |
PR 2300 2400 3050 3050 3050 3050 6100 6100 6100 6100 6100
w | C 375 1675 2050 | M5 | 5900 | 7375 729 | 805 9720 | 10935 | 12150
w | Y 77 416 857 1285 1714 2142 1894 2210 2596 2842 3157
50 2752 4491 6857 8760 | 10664 | 12967 | 15284 | 16815 | 18346 | 19877 | 21407
w | T 2300 2650 2400 2850 2900 2500 | 5000 5000 5000 5000 5000
o | C 375 1750 3620 4650 6400 | 8500 | 8700 | 10150 | 11600 | 13080 | 14500
% U 77 55 111 625 727 714 428 50 571 642 714
0 2752 4455 6131 8125 | 10027 | 11714 | 14128 | 15650 17171 18692 | 20214
&9 0 36 7% 635 637 853 1156 1165 1175 118 1193
(E 7) Comparison of the total costs for the second data (11 products and 22 machines)
machine
cost— A B C D E F G H I J K
il
AT 9125 9125 B5 | 1266 | 15375 | 15725 | 15725 | 20075 | 20075 | 20975 | 20975
w | C | 187 5935 | 11400 | 13605 | 15120 | 18100 | 21720 | 23485 | 26840 | 30195 | 33530
MR 87 348 777 1200 1434 1681 2018 2354 2600 3027 3363
B0 O 10309 | 15408 | 21752 | 27480 | 31949 | 35506 | 39463 | 46814 | 50506 | 54197 | 5788
wo| T | 908 | 893% 9420 | 12450 | 15175 | 14925 | 14925 | 20175 | 20175 | 20175 | 20175
o | C | 128 6020 | 11660 | 14115 | 15664 | 19125 | 22690 | 24325 | 27760 | 31200 | 34630
S| U 48 52 339 624 736 1025 1021 1450 1669 1789 1960
PO g | 15207 | 21469 | 27180 | 31505 | 35075 | 38636 | 45950 | 49604 | 53164 | 567%5
&9 2 201 283 291 33 431 827 864 901 1033 1103
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