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Abstract : This study establishes basic data for operations management by organizing processes and measuring time in
the mini line for female jackets to improve productivity, ensure competitiveness, and maintain operator competency and

the line process flow balance between ap

parel manufacturing companies. The results of this study are as follows. Sewing

operations are divided into preparation functions, arrangement, partial tasks, and assembly that consist of 84 processes.
The results from time measurement indicate that 3238.41seconds (sec) were required to produce a single jacket and that
the average time required for operators was 231.32 sec. A control limit was established to increase the reliability of the

measured value for net time. After outsi

de values were removed, the operation time was measured to be 3176.35 sec.

This accounted for 98.08% of the total operation time, with net time decreasing by 62.06. Skill and effort level coefficients
were applied to measure the operator performance, the total real time was calculated to be 3415. The requirement for
preparation and arrangement operations were 1233.35 sec, and 2182.22 sec for partial tasks and assembly operations. Pro-
cess separation and organization were performed after the bottleneck operation was selected to identify the maximum
line balance . Consequently, process efficiency of preparation and arrangement operations increased from 79.19% to
93.00%, and the partial tasks and assembly operations increased from 62.36% to 90.93%.

Key words : process(¥7), line balancing(2}¢1'8 ©14)), time measurement(*] 7+3%), NWT (=24 A7), RWT(A
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Table 1. Design & work sheet
Design Assortment(unit: piece) Raw-subsidiary material
Color . .
Size Black Material Quantity
01 133 main mat. 138.6 cm
color mat. 21.6 cm
02 55 .
lining 109.8 cm
interlining 109.8 cm
Total 188
zipper 2ea

Data source :

production sheet(OLIVE DES OLIVE). (2013). style no. OW3A-J180-s
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Table 2. Comparison of working hours in each process

Process classification ~ Process Working hours (sec) share (%)

Preparation-Arrangement 36 1165.96 36.00
Assembling-Partial work 48 2072.45 64.00
Total 84 3238.42 100.00

Table 3. Comparison of working hours for each working tool

Working tool Process Working hours (sec) share (%)
(@) 36 1165.96 36.00
O 42 1680.23 51.88
) 6 39222 12.12
Total 48 3,238.42 100.00
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Fig. 2. Sewing process load(preparation & arrangement) pitch diagram.
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Fig. 3. Sewing process load(piece & assembly) pitch diagram.
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Table 4. Time measurement & formation of sewing process(preparation & arrangement)

(unit:: sec)

Wok P. 1o, Net Real Formation Total Pitch diagram
ers W.T WT  1st  2nd 145 170 195 220 245
1 1414 1768 17.68 17.68 :
5 4.55 68 568 568 .. -
31 6.32 790 790 790 -: >
A 32 7.87 984 984 9.4 0
33 1231 1538 1538 1538 -
46 7832 8067 80.67 80.67 ) FE
51 7205 6340 6340 63.40 N
2 1690  21.12 2112 21.12 CR
6 36.64 3774 3774 3TA o
15 1920 2228 2228 2228 "
B 35 3870 4257 4257 4257
36 3892 4282 4282 4282 -
37 1474 1622 1622 1622 -
38 1028 1285 12.85 1285
3 7.48 935 935 935
4 5234 5182  51.82 51.82 23725
o 16(2) 13264 13131 13131 6566 244.62
39 2567 2823 2823 2823 ;
52 19.13 2391 2391 2391  212.10
61 - - - 3313
8 2738 3176 3176 31.76
9 2363 2741 2741 2741 24098
5 17 4.94 618 618 618  259.58
25 3454 3799 3799 37.99 191.13
26 1758 1934 1934 1934 )
4112) 13292 13690 6845  68.45
10 5.68 710 710 7.10
16(12) - ; - 65.66
8 7.20 901 901 901 1628
E 27 1230 1538 1538 1538 o030
4 4738 5496 5496 5496 . o
57 63.82 6892 6892 6892 :
61 2650 3313 33.13 ]
12 1129 1412 1412 14.12
20 9.55 1194 1194 1194 13158 | .
4112) - ; 6845 6845 aasy | -
F 71 4208 4629 4629 4629 21297 | A
81 2006 3138 3138 3138 - N\
8 3960 4079  40.79 40.79 )
Total 1143.64 123335 1233.35 1233.35

NWT

2nd F.
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Table 5. Time measurement & formation of sewing process(piece & assembly)

(unit :

Wok Net Real Formation Pitch diagram
P. no. Total
ers W.T wW.T Ist 2nd 240 280 320 360 400
7 63.60 52.78 5278 52.78 .
28 11.50 14.37 1437 1437 23935 *
G 29 45.66 43.83 43.83 4383  237.26
30 20.60 23.89 2389  23.89 -
43 66.47 65.81 65.81  65.81 .
66 31.53 36.57 36.57  36.57
11 27.78 32.23 3223 3223
34 32.55 37.75 3775  37.75
40 61.90 63.76 63.76  63.76 ;g?'gg
H 44 11.43 13.26 1326 13.26 :
45 11.43 13.26 1326 13.26 i
67 27.55 31.96 3196  31.96 l
72 67.43 69.45 69.45  69.45
13 91.24 93.98 93.98  93.98
14 - . 4506  45.06 ;}g?g
1 47 41.37 36.41 3641 3641 o
73 57.14 56.57 56.57  56.57 :
74 28.90 31.22 3122 3122 i
14 40.96 45.06 - - \ )
19 13.35 16.69 1669  16.69 : \
48 47.16 48.58 48.58  48.58 ;ig'gg : .
J 53 46.57 51.23 5123 5123 D00 ° ’
75 33.96 39.39 3939 3939 : :
76 48.53 48.04 48.04  48.04 l : .
83(1/2) - - 95.04  95.04 ;
21 36.17 43.77 4377  43.77 ]
22 26.78 29.46 2946 2946 24594 .
K 49 43.17 46.62 46.62  46.62  269.68 PR
50 29.29 33.98 33.98  33.98 - R
55 28.69 31.56 31.56  31.56 - i1
77 81.82 84.28 8428  84.28 HR
23 37.08 38.19 38.19  38.19 / ,
24 47.22 48.63 48.63  48.63 :
2 - - - 23.05 205.87 | .
L 56 51.28 52.82 5282 52.82 223.86 Q t
62 - - - 19.32 - 3
78 40.60 47.09 4709  47.09 26623 | °
79 18.18 22.73 2273 22.73 :
80 11.52 14.40 1440  14.40
58 25.08 29.10 2010  29.10
59 105.37 104.31 10431 10431 o
60 43.40 50.35 5035 5035 o))
M 68 56.34 61.98 6198  61.98 :
82 36.56 39.48 39.48 3948 )
4 19.87 23.05 23.05 - - A
62 15.46 19.32 19.32 - .
63 51.70 59.97 59.97  59.97 \
64 23.49 27.25 2725 2725  385.54 LN
N 65 35.23 38.05 38.05  38.05  437.39 : >". >.
69 21.72 27.15 2715  27.15  342.35 ’\
70 4528 52.53 5253 52.53  299.98 A
83(1/2) 172.81 190.09 95.05  95.05 .
Total 2032.71 218222 218222 218222 \\wrT  RWT st F. 2nd F.

985
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299.98% % ol
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