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ABSTRACT

This paper presents a computer method of sequencing operations for assembly line
(COMSOAL). Two COMSOAL methods, i.e. 1) selecting maximum work station time
(Maximum-COMSOAL) and 2) selecting minimum work station time (Minimum-COMSOAL),
were used for solving the assembly line balancing problem. The objectives of this study were
to minimize idle time, the cycle time of production and the precedence of tasks. The data
set used in this study obtained from Armin Scholl (1993), totally 13 problems, each with
different cycle time. The results were then compared with the longest operation time method
(LOT), the most following tasks method (MFT), the ranked positional weight method (RPW),
the shortest operation time method (SOT) and the fewest following tasks method (FFT). The
results showed that the Maximum-COMSOAL method provided lower average of Idle Time
for the Minimum-COMSOAL compared to the other heuristics methods.

KEYWORDS: Assembly line balancing problem, Idle Time, Heuristics method
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UINNga (Maximum-COMSOAL) I#diadundnitififaniianvasaniilaundasiiga

(Minimum-COMSOAL) uaz3583adngan 9

@139 3 wan1sRaENaasan1slsznauiiarIadudilazasdywiwianats

. Laawdilan (idle Time)
N | FAULIAT
naywl - Min- Max-
9% n1INaa | LOT | MFT |RPW | SOT | FFT
COMSOAL | COMSOAL
14 21 7 7 35 35 21 21
15 30 15 15 45 45 30 30
21 0 21 21 21 21 21 0
Mitchell 21
26 25 | 25 | 25 25 25 25 25
35 0 35 35 35 35 35 0
39 12 12 12 12 12 12 12
14 15 15 15 29 15 15 15
16 19 19 19 19 19 19 19
18 19 19 19 37 19 19 19
Roszieg 25
21 22 1 1 22 22 22 22
25 25 | 26 | 25 25 25 25 25
32 3 3 3 35 35 35 5
27 27 81 54 81 81 54 27
30 36 | 36 36 96 66 36 36
33 72 | 39 39 | 105 72 39 72
Buxey 28 36 36 | 36 36 72 72 36 36
41 4 45 | 45 45 45 45 4
47 52 52 52 52 52 52 52
54 54 | 54 54 54 54 54 54
25 42 | 42 17 92 92 67 42
Sawyer 30 27 43 | 43 | 43 70 70 70 16™**
30 52 | 52 52 82 52 52 52
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@139 3 wan1sRaENaasIan1IlsznauiarIadrdilazaslywwianats

(@@)
. La1audilan (Idle Time)
MW | FOULIAN
nadynl - Min- Max-
9% N13IHaA | LOT | MFT | RPW | SOT | FFT
COMSOAL | COMSOAL

33 55 22 55 88 55 55 55

36 52 16 16 88 88 52 52

41 61 20 20 61 61 61 61

Sawyer 30

47 68 21 21 68 68 68 68

54 16 16 16 70 70 16 16

75 67 67 67 67 67 67 67
1414 2828 | 1414 | 1414 | 2828 | 2828 2828 2828
1572 3152 | 3152 | 3152 | 3152 | 3152 3152 3152
1768 1772 | 1772 | 1772 | 3540 | 1772 1772 1772

Lutz1 32

2020 2020 | 2020 | 2020 | 4040 | 2020 2020 2020
2357 2359 | 2359 | 2359 | 2359 | 2359 4716 2359
2828 2828 | 2828 | 2828 | 2828 | 2828 2828 2828

41 91 132 | 132 | 255 | 214 214 91

44 45 177 | 133 | 177 | 133 89 45

49 56 105 56 154 | 105 105 56
Gunther 35 54 57 57 57 111 111 57 3

61 66 66 66 66 66 66 66

69 69 69 69 138 69 69 69

81 84 84 84 165 | 165 84 84
2004 4010 | 2006 | 2006 | 2006 | 4010 2006 4010
2338 4678 | 4678 | 2340 | 4678 | 4678 4678 4678
Hahn 53 2806 2810 | 2810 | 2810 | 2810 | 2810 2765 2810
3507 3509 | 3509 | 3509 | 3509 | 3509 3509 3509
4676 4678 | 4678 | 4678 | 4678 | 4678 4678 4678
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@139 3 wan1vasagasan1slsznauianIadudilaivasdyniawianaiy

(¢12)
. vaewdilan (Idle Time)
NI | FAULIAT
BALTH - Min- Max-
9 NINaa | LOT | MFT |RPW | SOT | FFT
COMSOAL | COMSOAL
54 342 | 234 | 234 | 396 | 396 344 344
56 300 | 300 | 300 | 412 | 412 358 302
58 192 | 250 | 192 | 482 | 308 310 252
60 192 | 252 | 192 | 552 | 372 254 194
62 250 | 250 | 250 | 622 | 374 314 252
65 272 | 337 | 207 | 597 | 402 339 274
68 288 | 220 | 220 | 560 | 356 130*** 290
71 298 | 156 | 156 | 582 | 369 229 300
Warnecke 58
74 302 | 154 | 154 | 524 | 302 304 304
78 231 | 153 | 153 | 465 | 231 248 170
82 174 | 174 | 92 | 420 | 338 258 176
86 172 | 86 86 | 430 | 344 260 174
92 200 | 200 | 200 | 476 | 292 202 202
97 198 | 101 | 101 | 392 | 198 200 200
104 116 | 116 | 116 | 324 | 116 118 118
111 117 | 117 | 117 | 339 | 228 119 119
pagudalagais 640 | 578 | 533 | 752 | 676 | 657 639

ad

NAELAR: fa nmgjmﬁl,ﬂmﬁ@ﬂq@l,ﬁal,ﬁ'iﬂuLﬁm_l

@

aad
UIDDU

NANTIN 3 urAIHANTIaENgasENTUIznauNamImguiidazasdymauwa
Aao & \ o A ' ~ a 4

N8 NRIWIRNUATLA 21-58 91% $1wu 8 Tadaynn TiudszdaymidsauiainmInEan
wand19n% Jsensaduundynisananldninae 62 Tywr Han1I30auQaaIunII
Usznauwudn AhRananvesann il uiiuiniga (Maximum-COMSOAL) MaNInIaaN9A
sunTdiznauiinanaudidan (Idle Time) Nkasnga 2 Toyny nisdaiduiasaz 3 Lile

WisuwhnuasaIsdndan 9 wazifiianavessaibuniasfiga (Minimum-COMSOAL)
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a = 6 Ao A A a v A
ﬂqll']iﬂ?ﬂﬂﬂll@lﬂfﬁ"lEIﬂ"ITl]iZﬂE]‘LI&IL?ﬂﬁﬂ%ﬂLﬂﬂWﬂuaﬂﬂq@ 1 ﬁfy'ﬁ'] maﬂmﬂmaﬂa: 2 L4
a \ v ada a_a_ ed A a & & : a .
FNEULNINUITTIIRANRD W € LNG'JLF]T]$%L'J§H€J%ULﬂa']I@EIL%ﬂEIQ']ﬂ 62 ﬁf}.lu%'] ZNWUIN

Ahdenanvasanilufininiiga (Maximum-COMSOAL) lduaiondninifidaniam

vosamibinunlasfiga (Minimum-COMSOAL) uaz35a73adngan 9

4. aylwan1sIe
ace & o o a ¢ A o

nwlsidunmsiiauemaiamllsuninaauiainasinedaaugasunislsznay
(Computer Method of Sequencing Operation for Assembly Line: COMSOAL) 2 35 fia 1) 1518an
NAPAIFINIIUNNINIFA (Maximum-COMSOAL) uaz 2) ARRanianvesaniitunies
1ga (Minimum-COMSOAL) lasfiiaguszaidinaniaagudidan (Idle Time) Nasfige
meldidaularassaunanInEaLazaIaLU 9% I@ﬂﬁj@ﬂmﬂmmaa Armin Scholl (1993)
UIN 13 qﬂﬂzym 2N www.assembly-line-balancing.de NATIHIUIU LIRIVBINTIIVINIB

a { ' o A o & AdAo & '
WAZIAULIAININEANUANA1NK DInLsTuTyniawiadanANIuIuIIuaIue 7-11 9%
wazdymismanaadimanauaiud 21-58 91 andasugasanidsznaudislysuny
Web Browser Java Script La1U38ULABUNANUITNITARUARENINIIHEAGIBIIAINNT
o A a . . aa Y A v ° P
aufinuiiga (Longest operation time: LOT), 35M1390&NQaa8NINAAG 8T IUITUA
(3 P . ad o a v 6

MUNRININAFA (Most following tasks: MFT), S5 sdaauqaaianIndadonginmeinng
Mwuaduniilanlddngiga (Ranked positional weight: RPW), 15 n3daauqamun1inGa
FIEAINIMINNUNTUNGA (Shortest operation time: SOT) LAzITNIVAFNQATUNINGG
(Y ° a o o a . A o
MUIIWIBNUNAURIINBINTA (Fewest following tasks: FFT) TINANITIAGNAREENT
Usznay wud AndenaveIsmiuianniga (Maximum-COMSOAL) 81317090FNQN
srunsdszneviinangudidalasafoiasniiififenianzesanniinuitesiiga

(Minimum-COMSOAL) waz35873adindau o

naanssadszna
VOVOUWIZA M A121ITIAINTINNNTIANIQATIANTIN Amzinaluladaasnnisy
WM INBAETTADUITNEG uazninITensndauazlanzns s1Imiaaniuniinda

ATRAAINTINAIENT YNNI UAIRITAY ﬁL'é'aamuﬁLLaxqﬂnimﬁlun'ﬁﬁﬁmuﬁﬁbﬂ{aﬁ
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