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ABSTRACT 

 

Flexible Manufacturing System (FMS) is manufacturing technology. The problem in the 

world of manufacturer is to achieve "agility". An agile manufacturer is one who is the 

fastest to the market, operates with the lowest total cost and has the greatest ability to 

"delight" its customers. FMS is simply one way that manufacturers are able to achieve 

this agility. Beside that, the problem in this project is to develop the controller for FMS 

system. In this project, there are two objective needs to be achieved which are to 

automate assembly station and to develop and install the programming of Programmable 

Logic Controller (PLC) to control the FMS system for LCD assembly. Methodology have 

been used in this project is start with the planning, followed by literature review, 

continued with analyzing, design and modification, and implementation phase. The 

controller have been programmed to operate as required in order to automate the 

assembly station.  
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ABSTRAK 

 

Sistem Pembuatan Fleksibel (FMS) adalah teknologi pembuatan. Masalah di dunia 

pengeluar adalah untuk mencapai "ketangkasan". Pengeluar yang tangkas adalah 

merupakan pengeluar yang lebih laju dalam pasaran, beroperasi dengan kos terendah dan 

mempunyai keupayaan yang besar untuk "menggembirakan" pelanggan-pelanggannya. 

FMS adalah satu cara yang mudah untuk para pengeluar mencapai tahap ketangkasan ini. 

Disamping itu, masalah dalam projek ini adalah untuk membangunkan sistem kawalan 

untuk stesen FMS. Dalam projek ini, terdapat dua keperluan objektif untuk dicapai 

dimana untuk mengautomasikan stesen pemasangan dan juga untuk membangunkan dan 

melakukan pengaturcaraan Programmable Logic Controller (PLC) untuk mengawal 

sistem FMS bagi pemasangan LCD. Kaedah yang telah digunakan dalam projek ini 

adalah bermula dengan perancangan, disambung dengan ulasan karya, berterusan dengan 

penganalisaan, rekaan dan pengubahsuaian, dan tahap pelaksanaan. Alat kawalan yang 

diprogram bagi mengautomasikan stesen pemasangan tersebut telah beroperasi seperti 

yang dikehendaki. 
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CHAPTER 1 

INTRODUCTION 

 

Lately developers contesting to make the business or undertaking design automatically 

move. Either from the way that timber used is with implementation of Flexible 

Manufacturing System (FMS). 

 

FMS is a manufacturing system in which there is some amount of flexibility that allows 

the system to react in the case of changes, whether predicted or unpredicted. This 

flexibility is generally considered to fall into two categories, which both contain 

numerous subcategories. 

 

The first category, machine flexibility, covers the system's ability to be changed to 

produce new product types, and ability to change the order of operations executed on a 

part. The second category is called routing flexibility, which consists of the ability to use 

multiple machines to perform the same operation on a part, as well as the system's ability 

to absorb large-scale changes, such as in volume, capacity, or capability. The whole FMS 

is commonly controlled by a central computer. 

 

The main advantages of a FMS are its high flexibility in managing manufacturing 

resources like time and effort in order to manufacture a new product. The best application 

of a FMS is found in the production of small sets of products like those from a mass 

production. Another advantages is productivity increment, preparation time for new 

products is shorter due to flexibility, saved labor cost, improved production quality, it is 

not always necessary that on increasing flexibility it also increases productivity. To fulfill 

this advantage, all the system of FMS must be automate.  

 

http://en.wikipedia.org/wiki/Manufacturing_Execution_System
http://en.wikipedia.org/wiki/Flexibility_%28engineering%29
http://en.wikipedia.org/wiki/Machine
http://en.wikipedia.org/wiki/Mass_production
http://en.wikipedia.org/wiki/Mass_production
http://en.wikipedia.org/wiki/Mass_production
http://en.wikipedia.org/wiki/Productivity
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The word of automation means the machines or equipment we require to automated are 

used the control system such as computer or other controller to control the machines and 

processes to replacing the human operator in industrial. The automation sometimes used 

to assist the human with the physical of work, it’s been greatly reduces the human 

sensory requirement. However, no device were created can match human eye in accuracy 

and precision in many task. 

 

Currently, for manufacturing companies, the purpose of automation has changing from 

increasing productivity and reducing costs, to better range issues, such as increasing 

quality and flexibility in the manufacturing process. 

 

In every automated machine we need the controller to control each process according our 

requirement. Specialized hardened computers, referred to as PLC, are frequently used to 

synchronize the flow of inputs from (physical) sensors and events with the flow of 

outputs to actuators and events. This leads to precisely controlled actions that permit a 

tight control of almost any industrial process. 

 

Human-machine interfaces (HMI) or computer human interfaces (CHI), formerly known 

as man-machine interfaces, are usually employed to communicate with PLCs and other 

computers, such as entering and monitoring temperatures or pressures for further 

automated control or emergency response. Service personnel who monitor and control 

these interfaces are often referred to as stationary engineers. 

 

Another major changing in automation is the increased emphasis on flexibility and 

convertibility in the manufacturing process. Manufacturers are increasingly demanding 

the ability to easily switch from manufacturing Product A to manufacturing Product B 

without having to completely rebuild the production lines. 

 

 

 

 

 

http://en.wikipedia.org/wiki/Human-computer_interaction
http://en.wikipedia.org/wiki/User_%28computing%29
http://en.wikipedia.org/wiki/Temperature_control
http://www.bls.gov/oco/ocos228.htm
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1.1  Problem Statement 
 

A recent trend in manufacturing industries is to make all process in manufacturing system 

is automated. All manufactures race to make their product high quality, to increase the 

productivity, to enhance the quantity, and to make their process flexible. Majority 

problem that face by product manufacturer is in assembly process product using operator 

assembler as which often foment in the quality. Problem that often face when using 

operator to assemble product is the quality produce did not keep customer needs. This 

may be due operator not very often is in deep comfortable position doing assembly 

process which job make over cause operator fatigue and could cause backache or more 

popularly known as musculoskeletal disorders (MSDs). In overcome this problem, most 

manufacture begins to look other alternative such as adaptation automation into each 

deep process in their product manufacturing. Additionally by using automation in the 

process their product can reduce especially cost of the labor. For adaptation deep 

automation their product's manufacturing process variety element should be considered 

like equipment use for automation stated process. Among the equipment often used 

currently is PLC, PLC is one device used to control process model which does neatly. 

Unlike general-purpose computers, PLC is designed with contains many input and output 

to be used to control many process without extended temperature ranges, immunity to 

electrical noise, and resistance to vibration and impact. The problem is to control the 

FMS system which needs deep expertise in installation programming of the PLC. 

 

 

 

 

 

 

 

 

 

1.2 Objectives 
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a) To automate the assembly station of the FMS system for LCD assembly.  

b) To install and develop the programming for PLC to control the movement of FMS 

system.  

 

 

1.3 Scope of Project 

 

The aim of this project is to generate a controller device for FMS system. It consist of 

develop the programming for PLC that used to control the whole of FMS system which is 

assembly of back cover computer monitor. For this aim we should know of whole system 

stated FMS including of that FMS system, assembly of back cover monitor computer, 

PLC, pneumatic system, and the type of PLC we used. Below shown the element of the 

scope: 

 

1.3.1 Assembly of Back Cover 

 

a) Learn the sequence of the assembly process 

b) Identify the component used for this station 

c) Identify input and output used and their address to communicate with PLC 

 

1.3.2 PLC and Siemens PLC 

 

a) Analyze the features and identify the components on PLC program. 

b) Study ladder diagram that being used in Siemens PLC 

c) Learn the function of block diagram and learn how to program that being used as 

network program between PLC and the system. 

d) Investigate and describe the function of each component or device in PLC such 

as timer, counter and relay. 

 

1.3.3 Pneumatic System 
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a) Analyze the component of pneumatic in this system. 

b) Investigate the features each pneumatic component to be used as input and output 

with PLC.  

c) Learn how to communicate pneumatic component with PLC. 
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CHAPTER 2 

LITERATURE REVIEW 

 

This chapter will describes several literature reviews about the theory of FMS, its 

development, controller for FMS, theory of PLC, PLC component, PLC Siemens, and 

Liquid Crystal Display (LCD) monitor. 

 

 

2.1 FMS 

 

 FMS is an integrated production system composed by a set of independent machining 

centers (MCs). An automatic part handling system (PHS) interconnects the MCs to a 

group of part-storage locations such as loading/unloading positions and input/output 

buffers. An automatic tool handling system (THS) interconnects the MCs to a group of 

tool-storage locations as tool magazines, tool rooms, exchangers and spindles. Either the 

PHS and THS mechanisms consist of one or more automated guided vehicles (AGVs) or 

transporters. A central supervisor (the FMS control software) monitors and manages the 

whole system. Three different kinds of object flows may be identified: the material flows 

(physical objects as parts, tools, pallets and fixtures), the information flows (abstract 

objects that describe the system status), and the decision flows (A. Anglani, 2002) 

 

FMS have provided solutions to a myriad of problems afflicting small to medium job 

shop type manufacturing firms. There is a substantial and still growing body of literature 

on a variety of FMS related issues including the complex FMS set-up problem. The set-

up problem constitutes a set of sub-problems that include the part mix selection 

(Choobineh, 1988; Kumar & Shankar, 2000) 

 



 7 

FMS is a configuration of computer-managed numerical work stations where materials 

are automatically handled and machine loaded. The flexible manufacturing system is 

principally used in mid-volume (200 to 30,000 parts per year) mid-variety (5 to 155 part 

types) production. (Flexible Manufacturing, 2007]  

2.1.1 FMS Components 

Inside FMS system there were important components need to be known before we 

implement this system. Among component consist in FMS system is two or more 

computer-managed numerical work stations that perform a series of operations, an 

integrated material transport system and a computer that controls the flow of materials, 

tools, and information (e.g. machining data and machine malfunctions) throughout the 

system, and auxiliary work stations for loading and unloading, cleaning, inspection, etc. 

Figure 2.1 show the example of FMS and figure 2.2 show the real FMS machining 

process. (SNK Flexible Manufacturing System,2007) 

 

Figure 2.1: A Flexible Manufacturing System 
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