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Simulation Research on Modular-Based Mixed
Production Line for Women$§ Shirts

ZHAN Yongsheng', FANG Liying**
(1. School of Fashion Design and Engineering, Zhejiang Sci-Tech University, Hangzhou 310018, China;2. School of
International Education, Zhejiang Sci-Tech University, Hangzhou 310018, China)

Abstract: To address the diversified and personalized demands of the apparel market, this study proposes a hybrid
production model for small-batch, multi-variety garment manufacturing. Taking two women$ blouses from company Z as
an example, actual production data were collected using the stopwatch method. Modular thinking was applied to divide
and reorganize the processes, enabling mixed production of the two blouses. FlexSim software was then employed to
simulate the modular hybrid production line. The results show that after hybridization, the line efficiency increased
from the original 61.76% and 63.00% to 92.47% . Although the total operation time per unit differed significantly
between the two blouses, the hybrid production improved efficiency for both. The daily production of model A shirts
was 101 pieces before mixing and became 109 pieces after mixing. The daily production of model B shirts was 57 pieces
before mixing and became 109 pieces after mixing. The post-mixing daily production showed increases of 7.92% and
91.23% respectively. Further simulation-based optimization achieved a consistent daily output of 110 pieces for both
blouses in the hybrid line. The study concludes that modular hybrid production effectively reduces style-change losses
and enhances production efficiency.

Key words: pipeline balance, FlexSim simulation, mixed production mode, establishment efficiency, modularity
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Fig.2 Process flow diagram of two shirts
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Tab.4 Process scheduling table of mixed production line
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Tab.5 Process scheduling table of optimized hybrid production line
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6* 5,6,21,21%,22,22°,2611/2) ,33",40° 280 BB 7, S (R L, F T
7* 25,26,2611/2) ,31%,32%,33",34",38 281 L N o A S S
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Fig.5 Layout diagram of the optimized hybrid production line station
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Tab.6 The operation status of each station of the mixed

production line after the second optimisation

Ti 25 RITA] 5 E /% HAEmSR] 5 L /%
BekhE ks BEE  Zkiiiks

1* 0.04 0.04 99. 96 99.96
2* 0.74 0.79 99.26 99.21
3" 1.49 1.55 98.51 98. 45
4* 2.27 5.52 97.73 94.48
5* 5.82 5.50 94.18 94.50
6" 3.79 3.82 96.21 96.18
7" 4.56 4.59 95. 44 95.41
8* 6.02 8.74 93.98 91.20
9* 6.16 6.13 93.84 93.87
10* 6.96 14.98 93. 04 85.02
1t 12.19 11.49 87.81 88.51
12 13.24 12.54 86.76 87.46
13 15.51 14.84 84.49 85.16
4% 11.58 10. 87 88.42 89.13
15 10.83 10.73 89.17 89.27
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