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A Study on Optimized Layout Design of FAS Line Through
Production Flow Analysis

Chun Sik Ga, Bong-Choon Jang and Yong-Gyun Eom

Key Words: Optimized Layout(3 3 ¥ X]), Flexible Automation Subassembly(FAS;+ < 53 2% %),
Flexible Manufacturing System(FMS;< A4 A] 2 H))

Abstract

Many mid-sized companies in Korean automotive industry have attempted to solve the lack of human
power, to control the quality of components, to improve the production rate, and to innovate the
manufacturing line. The goals of this study are to analyze the production rate of an automotive
component manufacturing line wusing simulation software, to construct a Flexible Automation
Subassembly (FAS) system and to suggest an optimized layout design using FAS line. In this research,
the simulation model for manufacturing line was developed and used the realistic data of a medium
sized company in Korean automotive industry. To complete this research, a simulation software
'ARENA' was used. This research analyzed the work distribution strategy and cycle time element for
production flow and proposed an optimized layout to resolve line balancing problem which would bring
the improved production rate.
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Table 1 Processing data for current line

Description Process Time Route time
Bending Press (C3) NORM(18.1,0.7) 1.2
Bending Press (C4) NORM(18.5,0.5) 1.2
Bending Press (C5) NORM(19.1,1.2) 1.2
Punching Press (C6) NORM(18.3,0.8) 2.0
Bending Press (A3) NORM(18.1,0.6) 1.2
Bending Press (A4) NORM(19.0,0.8) 1.2
Bending Press (A5) NORM(18.7,1.0) 1.2
Punching Press (A6) NORM(18.2,1.1) 2.0

Spot Welder NORM(5.0,0.7) 2.3

Arc Welder NORM(26.4,0.35) 2.2
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Table 2 Simulation results for current line

Average | Maximum

Description Utilization Quete No.| Queue No.
Bending Press (C3) | 0.98871 | 0.37883 1
Bending Press (C4) | 0.98404 | 2.0305 5
Bending Press (C5) | 0.97842 | 3.4195 7
Punching Press (C6) | 0.92135 | 0.00414 1
Bending Press (A3) | 0.95921 | 0.0255 1
Bending Press (A4) | 0.98944 | 5.0653 11
Bending Press (A5) | 0.8807 0.0036 1
Punching Press (A6)| 0.93591 | 0.0311 1

Spot Welder 0.52946 | 0.7355 1

Arc Welder 0.97288 24.021 51

Total 0.91 3.57 8.00
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Table 3 Processing data for improved FAS line

Description Process Time Route time
Bending Press (C3) NORM(18.1,0.7) 1.2
Bending Press (C4) NORM(18.3,0.8) 1.2
Bending Press (C5) NORM(18.5,0.5) 1.2
Punching Press (C6) NORM(19.1,1.2) 1.2
Bending Press (A3) NORM(18.1,0.6) 1.2
Bending Press (Ad) NORM(18.2,1.1) 1.2
Bending Press (AB) NORM(18.5,0.8) 1.2
Punching Press (A6) NORM(18.7,1.0) 1.2

Spot Welder NORM(5.0,0.7) 1.5

Arc Welder NORM(15.8, 0.15) 1.5

Table 4 Simulation results for improved FAS line

Description Utilization | **'er28¢ | Maximum
Queue No.| Queue No.
Bending Press (C3) | 0.98944 | 0.26816 1
Bending Press (C4) | 0.98404 1.8682 3
Bending Press (C5) 0.97605 0.45187 2
Punching Press (C6) | 0.97143 3.1842 6
Bending Press (A3) | 0.98791 | 0.47226 2
Bending Press (A4) | 0.98379 1.6233 3
Bending Press (A5) | 0.973647 0.0036 1
Punching Press (A6) | 0.997212 | 1.0326 3
Spot Welder 0.979529 | 0.07602 1
Arc Welder 0.82536 0 0
Total 0.97 0.90 2.20
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