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Design of a Modular Manufacturing System Controlled by PLC System
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Abstract

In order to reduce production costs, automation in the management of industrial
production processes is critical. This provides a commercial advantage that drives the
economy of the country. However, the majority of medium and small industrial plants,
which are the key sources of revenue, still lack complete automation to manage the
production process. As a result, this research introduces the Flexible Manufacturing
System (FMS) technology for use in solving problems in order to increase product
production to meet the needs of customers in terms of time, quality, and quantity by
design and development automated machine modules with Programmable Logic
Controllers (PLC) and work plan management program into a flexible workflow that works
with the workpiece handling arm to form a flexible, automated production system. There
are three different manufacturing processes: souvenir production, glass cap production,
and keychain production. As a result of this experiment, it was found that the design and
development of the flexible production system that was automated. The automatic
capping module has a performance value (Utilization) of 12.246 percent, the auto-seal
module has a performance value (Utilization) of 11.897 percent, and the automatic
punch module has a performance value (Utilization) of 17.542 percent. This results in an
overall output value of 35.42 percent (Average Utilization). After the improvement of the
work by using the flexible production system, the performance value was greatly
improved. Every module's (Utilization) was 17.528 percent, 17.028 percent, and 25.120
percent, respectively. The average work productivity (Average Utilization) is 39.91 percent.
Therefore, productivity improved by 5.282 percent, 5.131 percent, and 7.575 percent,

respectively, and the Average Utilization of the traditional production systemadincreased
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by 5.282 percent, 5.131 percent, and 7.575 percent. The degree of flexibility has risen by
4.49 percent.

Keywords: Flexible Manufacturing System, Programmable Logic Controller, Automation
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