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ABSTRAK 

 

 

 

Programming Logic Controller (PLC) merupakan pengawal di dalam projek ini. Ia 

digunakan untuk mengawal keseluruhan operasi di dalam Mesin Pemotong Kulit 

Nanas dan ianya merupakan komponen utama projek ini dan akan dihubungkan 

dengan motor untuk menggerakkan mesin. Mesin ini dilengkapi dengan sensor 

sebagai langkah keselamatan. Untuk memenuhi tugasannya, terdapat beberapa 

sasaran yang perlu dipenuhi. Sasaran utamanya adalah untuk mencipta and 

membangunkan struktur mekanikal yang sesuai dengan tugasan mesin pemotong 

kulit nanas. Keyence merupakan software untuk PLC. Berdasarkan kepada 

kegunaannya, kajian yang terperinci perlu dijalankan untuk menentukan bahan, 

fabrikasi, actuator dan sensor yang terbaik. Setelah itu,  carta aliran poses bagi 

menyiapkan tugasan dan penentuan rekabentuk ditentukan.  
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ABSTRACT 

 

 

 

The idea of this project came a couple of years ago as to why there are no peeling 

machine specifically to peel the pineapple skin in a short time. Hence, this project 

which is aimed to design and develop a machine that will peel pineapple skin 

automatically. The Keyence Programming Logic Controller (PLC) is the controller in 

this machine. It is used to control the whole operation in the Pineapple Peeler 

Machine and is interfaced with a motor to run the machine. The machine is equipped 

with sensor for safety. The PLC is programmed with Ladder Builder software to 

carry out the ladder diagram programming. Thorough research had been conducted 

to determine the best material, mechanical fabrication, actuator and sensor for this 

project. Critical aspects of this machine are the hygienic factor and the electrical and 

mechanical components. Best machine design of rectangular shape is chosen due to 

ease of assembly. Based on testing result, the project is successful because the 

machine can peel the pineapple peel smoothly ‘eyes’.  
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CHAPTER 1 

INTRODUCTION 

 

 

 

This chapter cover the general information for the project title „Automatic Pineapple 

Peeler Machine using Programmable Logic Controller (PLC)‟ likes background and 

overview of the project, problem statement, project aim and objectives, scope, 

project planning, and the expected outcome for this project. 

 

 

1.1 Background and Overview 

 

The wealth of a nation is commonly measured by its gross domestic product (GDP), 

or the per capita GDP of the nation. The GDP reflects the “standard of living” for 

industrial countries. The GDP includes contributions from both private industry and 

government. Private industry is divided into the categories of agriculture, mining of 

oil and gas, manufacturing, construction, trade or commerce, financial 

intermediation, real estate, and services.  

 

All of these industry sectors contribute to the wealth of a nation. Malaysia 

Department of Statistic indicate that in 2009, manufacturing sector contributed 

RM172, 696 million at current prices to real GDP of the nation. It shows the highest 

percentage among others sector for consecutive ten years as shows in Table 1.1. The 

statistics seem to tell a story of a declining and ever-marginalized manufacturing 

sector. However, the statistics also send signal of urgency and of a need for 

infrastructure transformation. 
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Table 1.1 : Gross domestic product by kind of economic activity for 2000-2009 (Journal of Department of Statistics Malaysia, Volume 2, 2009) 
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Based on the facts, agriculture provides infrastructure transformation. It is so because 

agriculture produced 9.59% of the GDP. It‟s a potential sector to be transformed. 

Farming meant using animal power to plow the fields. Nowadays, riding on air-

conditioned machinery guided by a global positioning system, farmer can farm 

thousands of acres of land and produce a high yield. Improved crops, the precise 

delivery of fertilizer and insecticide, better weather forecasting, specialized farm 

equipment, and more made all that possible.  

 

 
Figure 1.1: Percentage distribution of establishment by sub-sector 2008 (Report on Census of 

Agricultural Establishment, Malaysia 2009). 

 

The product from agriculture mainly used in food industry. In Malaysia, the food 

industry is dominated by small and medium scale companies. The major sub-sector is 

fish and fish products, livestock and livestock products, and crops and crops products 

(Figure 1.1). In the crops sector, besides mango, star fruits and papaya, the 

cultivation of pineapple is gaining interest among farmer. Most of these pineapples 

cater for the domestic market. The major locations pineapple cultivation is in Pekan 

Nanas, Johor. 

 

The manufacture of pineapple in 2008 had reached 173,832 metric ton, which 

156,111 ton metric come from fresh pineapple and the balance come from canned 

pineapple (Table 1.2). Malaysia‟s export earnings from fresh and canned pineapples 

in 2008 had reached RM488 million. RM455 million in export earnings was from 
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fresh pineapples and RM33 million through the canned product. Canned pineapple 

contributes a great amount of that profit. 

 

However, there still a lot of insufficient factor that effects the canned production line. 

One of the major problems in canned production line is how to peel the pineapples. 

The idea to design an automatic pineapple peeler machine using Programming Logic 

Controller (PLC) came up based on that circumstance. Automation is an answer to 

produce better product at lower cost and high quality because manufacturing is an 

activity that is traditionally labor intensive.  

 

To compete in the global market and still maintain the standard of living of this 

country, the importance of developing and deploying new manufacturing technology 

must not ignored. 

 

 

1.2 Problem Statement 

 

In canned pineapple manufacturing in Malaysia, pineapple skin is removed using 

“Kwong Nam” machine (Malaysia Pineapple Industry Board, MPIB). However, the 

machine is not accurate because after the machining process, the pineapple still needs 

to be manually peeled by workers to remove the balance of the peel and the eyes. 

This increases process time and cost. It is also not effective. Critical hygiene factor 

also plays a big role in this type of production because it involves food processing. 

The machine that being used in the factory usually is big and are difficult to clean up 

and the cleanliness of the machine are often doubted.  

 

Another issue is related to the small and medium scale pineapple canned industries. 

Most of the manufactures are not affordable to buy a large and expensive machine to 

peel the pineapples. A simple and smaller machine to peel the pineapple is needed 

for this purpose. 
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Table 1.2 : Pineapple statistic (Malaysia Pineapple Industry Board, 2008) 
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1.3 Project Aims & Objectives 

 

This project aims to produce an efficient and accurate automatic pineapple peeler 

machine using Keyence PLC as its controller. 

To fulfil the project aim, three objectives have been lined up and must be achieved: 

a) To design and develop the mechanical structure suitable for the machine task 

of pineapple peeling and the mounting of sensors and motor. 

b) To develop the electrical circuits and program the Keyence PLC to achieve 

the project task. 

c) To interface between the hardware and programming software in order to for 

the machine to successfully carry out its task. 

 

 

1.4 Scope 

 

A PLC system will be used in this automatic pineapple peeler machine to make the 

machine operate automatically by using motor and a push button. Both the PLC 

system and the machine will communicate using a push button. This machine will 

include with push button which is the start button. The machine also include with a 

door as a passage to put a pineapple into the machine. When user activates the push 

button, the PLC will get the input and transfer it to the motor to move the cutter to 

cut the pineapple peel. It also included with sensor which is limit switch to act as 

safety mechanism to the system. The limit switch is attached at the door. When the 

door of the machine is close, the switch will triggered and the motor will function. 

Once the door of the machine is open, the motor will stop although the button is 

push. It designed to avoid injury and accident.  

 

The PLC system is used to control the motor in the machine. The motor is attached 

with the cutter. When the button is push, the motor will trigger and moving down the 

cutter to cut the skin. After certain time, the motor will bring up the cutter again. A 

sensor which is limit switch is used to determine the limit level of the cutter to make 

sure that the cutter not crashes with the body of the machine. Another sensor is used 
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to determine whether the safety door is in open or close position for safety 

precautions. 

 

 

1.5 Project Planning 

 

The planning for this project starts with title selection for “Projek Sarjana Muda” 

(PSM) and a proposal preparation. In the report, details information and graphics for 

the machine will be discussed. The report covers the introduction, literature review, 

methodology, conceptual design, project development, results, discussion, and 

conclusion. The planning for the entire semester are list and shows in the Gantt chart 

in Table 1.3 and Table 1.4. Table 1.3 shows about the planning horizon for PSM I 

and Table 1.4 shows the planning for PSM II. 

 

 

1.6 Expected Outcome 

 

The expected outcome for this project is a fully functional an automatic pineapple 

peeler machine using PLC. The machine is designed for use in the small and medium 

scale industries. The expected cost for the machine will not exceed RM1000. The 

machine that will be produced must peel the pineapple skin automatically without 

leaving behind any single piece of the skin. 

 

 

1.7 History of PLC 

 

In the mid-1960s, Richard Morley, a partner in consulting firm specializing in 

control systems in England was involved in replacing relays with minicomputers in 

machine tool controls. In January 1968, Morley devised the notion and wrote the 

specifications for the first programmable controller. It would overcome some of the 

limitations of conventional computers used for process control at the time.  
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