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Run CT Time Control JC OPH EFF IDL Idle
Time/(Min.)

1 52 0 Continue 247 1.154 0.365 0.635

2 51 52 Continue 251 1.176 0.379 0.621

3 54 103 Continue 247 1.111 0.352 0.648

4 54 157 Continue 261 1.111 0.372 0.628

5 51 211 Continue 241 1.176 0.363 0.637

6 54 262 Continue 249 1.111 0.355 0.645

7 50 316 Continue 244 1.200 0.375 0.625

8 50 366 Continue 243 1.200 0.374 0.626

9 53 416 Continue 245 1.132 0.356 0.644

10 52 469 Stop 258 1.154 0.382 0.618

Total 521 2486 11.526 3.672 6.328
Average 52 249 1.153 0.367 0.633 29Y

STD 2 6 0.035 0.011 0.011
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(s Sexal) il a9 bl Ja gl g ASY)
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Day CT JC OPH | %EFF | %IDL | Idle Time
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slag [ dgalall Sle Liall dolall 4 yiidl

Vs Jadga dlSlaa 1 Aagl i 5 ghadl

b 5lslae ot aBh ¢ il Sasaal) Slslaall <l ghad elalyg (1) Joa e o sil) il slaisly
Gllaa o algal) gl S (2 pay (£) JOEN Ol chath gl gy (V€ 1) dpgal paandl)
A gV i)y 85 Gl g (V) Jeaadl 5.(One lteration) 3aaly 3 s algall cild g 3lSlas g Jaadl
AT (Y0) dual (e 2alg a s &g 2l Flag gl g (V£ ) Siagal

(V)dsa
(Ver) dJ"JJAS‘!SJ‘Y‘ gkl A
“ Run lteration | CT | Time Control JC OPH EFF IDL Idle
Time/Min.

1 54 0 Continue | 273 1.111 | 0.389 | 0.611

2 55 54 Continue | 262 1.091 | 0.366 | 0.634

3 53 109 Continue | 262 1.132 | 0.380 | 0.620

4 53 162 Continue | 257 1.132 | 0.373 | 0.627

5 51 215 Continue | 268 1.176 | 0.404 | 0.596

6 51 266 Continue | 262 1.176 | 0.395 | 0.605

7 55 317 Continue | 264 1.091 | 0.369 | 0.631

8 49 372 Continue | 245 1.224 | 0.385 | 0.615

9 55 421 Continue | 268 1.091 | 0.375 | 0.625

10 53 476 Stop 269 1.132 | 0.390 | 0.610

Total 529 2630 | 11.357 | 3.827 | 6.173
Average 53 263 1.136 0.383 0.617 294

STD 2 8 0.045 | 0.012 | 0.012

o al Al alblaally gadle Jgan das) iy A0 g¥) 81 il e (385 La 5 gud

L (a5 At Ao ) ) 300 o2 dlas ez Ll (£)d92 A il & LaS Jue Lagy (YO) DA
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] Microsoft Excel - 11-740 BEX
B File Edt Wiew Insert Format  Tools Data  Window  Help Type aguestionforhelp - _ & X
RN = RENIE RN A W W e A |2 = - 41 &L || - @

; Tahoma -0 -|[Bls u o [ =[E[= MIN]ME] S £ D% 2 o0 ¥ % N |

EES - B =WAXEIZR32)
Al B | ¢ [ b [eE]F [ 6 [H[r]J] K [JL[M[NJO[] P JaJrR] 8 [T [ulv ] w [x]v[z[sm]sD

1

I | 740 Liogos sl [losen |

| 3 | Workstation # 1 Workstation & 2 Workstation & 3 Workstation # 4 Workstation # 5 Workstation & &

4| Task | R® | Time Task | R& | Time Task| R& | Time Task | R# Task| RE | Time Task| R& |Time

| 5 | A 0.88 29 H 099 | 34 C 0.98 15 J [0.15] 47 I |020 320 K 026 | 24

6 | D 043 | 10 P 037 | 12 Q |o4do | 21 F 0.14 | 15

7 B 0.79 15 E 0.00 S G 0.95 9

&

9| 54 51 36 47 35 48

10

11

12

13| | 740 Logo duslsd| | Sllases |

14 | _ Workstation # 8 Workstation & 9 Workstation # 10 Workstation & 11 Workstation # 12

15| Task | R&® [ Time Task | R& |Time Task | R&E |Time Task | RE | Time Task| R#& | Time Task| R& |Time

16 | R 0.47 260 L 0.061 | 25 S 0.88 | 26 O |0.02 5] ¥ | 0.36 33 w 0.73 21

7| M 0067 5 T 0.91 17 U ]10.33] 33

16 | N |0503| 8

19|

| 20| 26 38 43 39 33 21

| 21|

22|

22|

|24

|25

|25 | v
M4 b M FA0 Jman ksl o iz f aflill £ osllosdl 4 clBuell hhse 3 Al
iDraw~ | |Adtoshapess N\ % (1O M Al Bl - Z-A-==2 @ @ ! 2w W@ -=dbd S5 6 =

L ool g S vz ol il EEWNENTEYT

Ready Sum=17541.33281
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P —
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(A)dse>
Vi Jiase gand bad Blslaal )Y (unlia
| CT JC OPH | EFF | IDL | Idle Time |
TOTAL | 526 2653 | 11.430| 3.884 | 6.115 6952
Average | 53 265 1.143 | 0.388 | 0.612 278
STD 2.22 6.74 0.049 | 0.012 | 0.012 3
R oeh LSy . e cBlagal) o ASladl g V) cighdd) Guki a8 Lgwdi 48 kil
(2)dgd
(3)ds
sl (2B gall ¢l Al sd (385 o Lgasan DL gal) BlSlaa £13) (unlia
Models CT JC OPH EFF IDL Idle
Time/Min.
TOTAL 526 2653 11430 | 3884 | 6.115 6952
740 Average 53 265 1.143 0388 | 0.612 278
STD 2.22 6.74 0.049 0012 | 0.012 3
TOTAL 553 4106 3.908 4953 | 1.047 2008
756 Average 92 684 0.651 0825 | 0.175 80
STD 1.564 8.149 0.011 0014 | 0.014 16
TOTAL 560 3861 8.686 7761 | 1.239 1716
7894 Average 62 429 0.965 0.862 | 0.138 69
STD 1.963 7.706 0.030 0.026 | 0.026 6
TOTAL 597 2939 4.923 5742 | 1.258 2301
7687 Average 85 420 0.703 0.820 | 0.180 92
STD 1.686 7.041 0.014 0017 | 0.017 18
TOTAL 518 4818 9.401 7624 | 1376 1759
799 Average 58 535 1.045 0.847 | 0.153 70
STD 2442 | 11100 | 0.044 0.033 | 0.033 13
TOTAL 543 3758 11.070 | 7.700 | 2.300 2812
774 Average 54 376 1.107 0.770 | 0.230 112
STD 2.115 8.554 0.044 0.026 | 0.026 6
TOTAL 540 2953 13475 | 7532 | 3.468 3869
767 Average 49 268 1.225 0.685 | 0.315 155
STD 1.793 7.185 0.044 0022 | 0.022 4
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Balancing the Multi Assembly line Using Ranked Positional Weight
and COMSOAL Algorithms: Case Study at the Sewing line Factory
(7) /the General Company for Leather Industries (GCLI/ Baghdad)

Abstract

The problem of multi assembly line balancing appears as one of the most
prominent and complex type of problem. The research problem of this
dissertation is concerned with choosing the suitable method that includes the
nature of the processes of the multi assembly type of the sewing line at factory
no. (7). The State Company for Leather Manufacturing. The sewing line
currently suffers from idle times at work stations which resulted in low
production levels that do not meet the production plans. The authors have
devised a flexible simulation model which uses the uniform distribution to
generate task time for each shoe type produced by the factory. The simulation of
the multi assembly line was based on assigning task times to work stations
according to two heuristics (Ranked positional Weight and COMSOAL).
Performance measures were computed and were used to test the three research
hypothesis. The research has reached a number of conclusions that have proved
the validity of the simulation model to address the research problem, and to
achieve the balance of the sewing line. It is quite clear that the applied
algorithms have effective impact on achieving better results to improve the line's
efficiency and to maximize its output in comparison with the actial performance
of the line. The authors recommend the application of the simulation model
developed here to study the problems of the multi assembly line.

Key Terms: Assembly line, Mulit Assembly line, COMSOAL, Runked
Positional Weight.



