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Garment assembly line balancing using COMSOAL algorithm
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Abstract

This study aims to investigate the assembly line balancing problems (ALBP) in the garment industry using Flexible Line Balancing (FLB)
software. For this purpose, firstly the work pants sewing line and the sequence of activities in the production process were identified for the
work pants sewing process, and then the balanced sewing line was designed and suggested using FLB software. First, the results show five
workstations with relatively the same workload, so the idle time for each station is at least 10 seconds. In this way, the line balancing efficiency
is equal to 84.8%. Furthermore, the examination of the number and variety of machines required in each workstation leads to at least 13 sewing
machines for the pants sewing process. In this regard, the ability of activities separation at the FLB was investigated in order to reduce the
number of machines and the results showed that it is possible to plan the workstations in such a way that three less machines are required. In
this case, the line balancing efficiency shows a 2% increase compared to the previous case. The results of this paper could be used in

determining the number of workstations and assigning activities in the production planning for garment manufacturing.

Keywords: Assembly line balancing, Garment production line, FLB software, Apparel industry, COMSOAL algorithm
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1 Ranked positional weight method (RPW)
2 The Largest Candidate Rule (LCR)
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11 Side seam: attaching front and back patterns

12 Side seam: double stitches

18 Waistband sewing (1)

14 Waistband sewing (2)

15 Waistband sewing (3)

16 Fluorescent pieces attaching

7 Inner seam finishing and attaching
18 Hemming

19 Waistband sewing (belt loops)

L Crotch: fabric edge finishing

2 Front pocket sewing

3 Sewing the zipper: front patterns attaching
4 Welt pocket: fabric edge finishing

® Darts sewing (back)

& Welt pockets sewing

" Back pocket sewing (1)

8 Back pocket sewing (2)

® Back patterns attaching

10 Crotch: double stitches
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No Workstation # Elem Task Description ST | Elem Task #| Prec | Sep| Ind Tools
1 crotch: fabric edge finishing 6 1 F | 3thread overdock machine
2 front pocket sewing 37 2 1 F | lockstitch sewing machine
3 sewing the zipper: front patterns attaching 118 3 2 F | lockstitch sewing machine
4 welt pocket: fabric edge finishing 6 4 F | 3thread overlock machine
5 darts sewing 21 5 F | lockstitch sewing machine
6 welt pockets sewing 25 [ 4 F | pocket welting machine
7 back pocket sewing (1) 74 7 56 F | lock stitch sewing machin
8 back pocket sewing (2) 56 8 7 F | lockstitch sewing machine
9 back patterns attaching 10 9 8 F | Sthread overlock machine
10 crotch: double stitches 31 10 9 F double needle machine
11 side seam: attaching front and back pattems| 55 1 3,10 F Sthread overlock machine
12 side seam: double stitches 54 12 11 F | double needle machine
13 waistband sewing (1) 67 13 12,19 F | lockstitch machine
14 waistband sewing (2) 60 14 13 F | lockstitch machine
15 waistband sewing (3) 58 15 14 F | lockstitch machine
16 fluorescent pieces attaching 52 16 15 F | lockstitch machine
17 inner seam finishing and attaching 40 17 16 F | Sthread overock machine
18 hemming 100 18 17 F | lockstitch sewing machine
19 waistband sewing (belt loops) 20 19 F | belt loop making machine
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No | Workstation # Elem Task Description ST | Elem Task #| Prec | Sep| Ind Tools
1 welt pocket: fabric edge finishing 6 4 F ] 3thread overock machine
2 crotch: fabric edge finishing 6 1 F ] 3thread overock machine
3 { waistband sewing (belt loops) 20 19 F | belt loop making machine
4 front pocket sewing 37 2 1 F | lockstitch sewing machine
5 darts sewing 21 5 F | lockstitch sewing machine
6 sewing the zipper: front patterns attaching | 118 3 2 F | lockstitch sewing machine
7 welt pockets sewing 25 6 4 F | pocket welting machine
8 back pocket sewing (1) 74 7 56 F | lock stitch sewing machine
9 2 back pocket sewing (2) 56 8 7 F | lockstitch sewing machine
10 back patterns attaching 10 9 8 F | 5thread overock machine
1 crotch: double stitches kil 10 9 F | double needle machine
12 side seam: attaching front and back pattern| 55 1 3,10 F ] 5thread overock machine
13 3 side seam: double stitches 54 12 1 F | double needle machine
14 waistband sewing (1) 67 13 12,19 F  |lockstitch machine
15 waistband sewing (2) 60 14 13 F |lockstitch machine
16 4 waistband sewing (3) 58 15 14 F | lockstitch machine
17 fluorescent pieces attaching 52 16 15 F  |lockstitch machine
18 inner seam finishing and attaching 40 17 16 F | 5thread overdock machine
19 5 hemming 100 18 17 F | lockstitch sewing machine
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<< Line Balancing Result >> Line Balancing Efficiency: 84.8%

17 220.000

198 {N/T- 210.000
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No | Workstation # Elem Task Description ST | Elem Task # | Prec Sep Ind Tools
1 welt pocket: fabric edge finishing 6 4 6,19 F 3thread overlock machine
2 crotch: fabric edge finishing 6 1 6,19 F 3thread overlock machine
3 1 front pocket sewing 37 2 1 F lockstitch sewing machine
4 darts sewing 21 5 F lockstitch sewing machine
5 sewing the zipper: front patterns attaching | 118 3 2 F lockstitch sewing machine
6 welt pockets sewing 25 6 4 14101219 F pocket welting machine
7 2 back pocket sewing (1) 74 7 5.6 F lock stitch sewing machine
8 back pocket sewing (2) 56 8 7 F lockstitch sewing machine
9 side seam: double stitches 54 12 " 6,19 F double needle machine
10 crotch: double stitches 31 10 9 6,19 F double needle machine
1 3 back patterns attaching 10 9 F Sthread overock machine
12 side seam: attaching front and back pattern| 55 1 3,10 F 5thread overock machine
13 waistband sewing (belt loops) 20 19 146,10,12 | F belt loop making machine
14 4 waistband sewing (1) 67 13 12,19 F lockstitch machine
15 waistband sewing (2) 60 14 13 F lockstitch machine
16 waistband sewing (3) 58 15 14 F lockstitch machine
17 fluorescent pieces attaching 52 16 15 F lockstitch machine
18 5 inner seam finishing and attaching 40 17 16 F 5thread overock machine
19 hemming 100 18 17 F lockstitch sewing machine
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ST(sec)

2471

231711 220,000

<< Line Balancing Result >>

Line Balancing Efficiency: 86.8%

214+

198 N/T: 205.000
181

1 2 3 4 5

Workstation #
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