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ABSTRAK

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

Universiti Teknikal Malaysia Melaka
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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)

Tahun  Pertanian, ~ Perlombongan  Pembuatan Pembinaan Perkhidmatan Tolak:FISIM ~ Campur: Duti ~ Keluaran Dalam
Temnakan, dan Kuari Sarvices yang tidak Import Negeri Kasar
Perhutanan dan Uil Perdagangan  Pengangkutan, | Kewangan, | Perkhidmatan- Perkhidmatan | diaginkan (KDNK] pada
Perikanan Borongdan  Penyimpanan | Insurans, Hartanah | perkhidmatan = Kerajaan Harga Pembeli
Runcit, Hotel dan  dan Komunikasi = dan Perkhidmatan Lain
Restoran Perniagaan
Year Agriculture, Livestock,  Mining and Manufacturing Construction Utities Wholesale and Refail Transport, Storage: Finance, Insurance, | Other Services  Govemment Less: Plus: Import | Gross Domestic
Farestry and Fishing | Guarrying Trade, Holels and and Real Estate and Services Undistributad Duties Product (GDP) at
Reslaurants — Communication | Business Semvices Fisi Purchiasers' Prices

Harga  Harga = Harga Harga Harga Harga | Harga Harga  Harga Harga  Harga  Harga Harga Harga  Harga Harga Harga Harga  Harga Harga | Harga Harga Harga Harga  Harga  Harga
Semasa  Malar Semasa Malar Semasa Malar |Semasa Malar Semasa Malar ~Semasa Malar Semasa Malar Semasa Malar Semasa Malar Semasa Malar Semasa Malar Semasa Malar Semasa Malar
Current  Constant | Current Constant  Current  Constant | Curent Constant . Cument Constant Cument Constant Cument Constant Curent Constant Current Constant Cumant Constant, Currant Constant Current Constant. Curent Constant
Frices  Prices  Frices  Prices | Prices  Prices  Prices  FPrces | Prices  Prices | Prices  Prices  Prices Prices | Prices  Prices  Prices  Frices | Prices Prices  Prices Prices | Prices  FPrices | Prices  Prices

W00 30647 0BT FET IMEIT 100998 100098 13971 13971 0620 10820 47034 47O 24808 24808 48267 48287 2134 2134 12576 22576 17308 17308 5826 5826 | 356401 35401
N01 28245 04 BYE B0 10344 05301 14240 447 12 11062 49201 8074 26488 26400 GDO6T DST0 225 2223 04 13583 17504 17505 5E5 5620 362579 358,245
W2 M4 AT M6 IBEI0 M2076 09640 4T3 14762 MST0 117E9 51326 0966 28197 27441 BSE6 G530 B0 23105 27450 M16 17324 17016 6605 65 383213 377550
003 3BOTT 33369 AI018 40959 125332 MOGET | 15200 15031 12607 12282 062 510BS apq72 28621 A7ON4  BROM 24801 23006 (20560 26603 17374 17854 60T 6453 418760 300414
004 43945 ME9 6861 42627 MA00T M7 15438 14903 13TH 13000 59401 64T 33310 30973 GDAM  GD7TE (26099 24006 1827 28243 1753 ATT06 G306 B30 | 474048 426508
005 43834 A TADED 42472 MBS ATO40 15660 14685 1432 13851 B6ENS G346 anove 1470 65320 GRAM 27542 26064 | MA26 30371 1734 177420 6372 01T 522445 449250
006 S04 0T SR360 42030 G736 ATIEA 1GET6 4630 15060 M5Z TATM BRARL agpgy dsips T2 1253 20078 27234 093 33412 18000 18385 BGR0 54T AT4441 475526
007 65032 324 | 92402 42831 178705 151789 17645 15332 1601 15108 8338 TIN0 ypgeg 3miy; G105 BDETD 300 28503 44231 5004 18853 19730 5060 5N BOT7H 504010

008 TEEET 0763 127210 42580 194003 ME37A4 (19531 15857 1691 15431 OTEDE BD262 45778 40687 47310 B5ICD 33038 30000 53087 38ATH 10040 20786 T4 6830 | 7IRATT 528311

WP GER1 0000 ET7R 40026 172006 130448 21165 1BH4B TTU 15480 OBO30 B1403 4gqis 41306 00564 GRM3 351R0 31403 55EGE 400N 21085 20070 T80 BAAD 67443 519218

© Universiti Teknikal Malaysia Melaka

2



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.

Tanaman
Crops
81.0%

Ternakan
Livestock

4’885 1 1 -30/0
Pertubuhan
Establishments
Perikanan
Fisheries
7.7%

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

© Universiti Teknikal Malaysia Melaka
3



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.

Universiti Teknikal Malaysia Melaka
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Table 1.2 : Pineapple statistic (Malaysia Pineapple Industry Board, 2008)

PENGELUARAN

EKSPORT NANAS KALENG

TARON BUAH NANAS NANAS KALENG PETI PIAWAI TIMETRIK NILAI (RM) HARGA F.0.B. (RM)
TAN METRIK | PETI PIAWAI | TAN METRIK 1PETI PIAWAI | 1TAN METRIK

1970 308,400 3,521,000 71,891 3,223,600 65,819 51,782,800 16.06 786.7
1971 301,400 3,356,700 68,536 2,881,000 58,824 46,232,500 16.05 786.0
1972 288,100 2,990,600 61,061 3,039,900 62,068 49,262,500 16.21 793.7
1973 262,700 2,830,700 57,797 2,671,100 54,538 46,203,700 17.30 847.2
1974 257,600 2,884,000 58,885 2,532,500 51,708 61,357,400 24.23 1,186.6
1975 211,800 2,055,800 41,975 2,041,800 41,689 53,801,300 26.35 1,290.5
1976 201,000 2,255,200 46,046 2,367,300 48,335 64,884,000 27.41 1,342.4
1977 200,200 2,384,800 48,692 2,321,100 47,392 68,085,400 29.33 1,436.7
1978 195,700 2,330,400 47,582 2,090,100 42,675 65,888,300 31.52 1,544.0
1979 200,800 2,202,700 44,974 1,710,400 34,923 53,561,500 31.32 1,533.7
1980 185,300 2,243,000 44,873 1,800,600 36,022 51,454,200 28.58 1,428.4
1981 153,600 1,878,500 37,581 2,043,700 40,886 51,840,500 25.37 1,267.9
1982 153,000 1,968,600 39,383 2,081,600 41,644 56,061,500 26.93 1,346.2
1983 148,200 1,999,800 40,007 1,930,300 38,655 58,054,500 30.08 1,501.9
1984 144,300 2,172,000 43,452 2,136,900 42,750 69,368,200 32.46 1,622.6
1985 151,600 2,172,200 43,456 1,674,100 33,491 55,683,000 33.20 1,669.6
1986 144,400 1,942,100 38,853 2,097,500 41,963 56,448,500 26.91 1,345.2
1987 150,200 2,032,300 40,657 2,028,900 40,589 58,819,700 28.99 1,449.1
1988 163,600 2,110,200 42,216 1,908,300 38,177 57,992,100 30.39 1,519.0
1989 179,600 2,469,400 49,402 2,129,700 42,606 63,015,400 29.59 1.479.0
1990 168,275 2,308,446 46,182 2,463,570 49,285 79,474,932 32.26 1,612.5
1991 189,679 2,704,648 54,108 2,465,134 49,317 95,385,852 38.69 1,934.1
1992 189,344 2,575,007 51,515 2,155,571 43,124 81,202,518 37.67 1.883.0
1993 161,130 2,282,945 45,672 2,236,327 44,739 69,523,285 31.09 1,554.0
1994 156,189 2,327,446 46,562 2,137,434 42,761 65,169,027 30.49 1,524.0
1995 140,369 2,142,942 42,871 1,963,424 39,280 61,048,701 31.09 1,554.2
1996 121,915 1,934,543 38,702 1,707,167 34,153 62,908,251 36.85 1,842.0
1997 119,825 1,732,516 34,660 1,563,292 31,275 60,197,687 38.51 1,924.8
1998 92,035 1,381,055 27,629 1,147,949 22,965 60,733,943 52.91 2,644.6
1999 82,571 1,256,863 25,144 1,017,674 20,359 56,568,609 55.59 2,778.5
2000 71,043 1,080,506 21,616 815,031 16,305 38,418,071 47.14 2,356.2
2001 65,048 1,032,828 20,662 819,200 16,389 34,512,710 42.13 2,105.9
2002 70,052 1,149,101 22,989 961,121 19,228 39,752,953 41.36 2,067.5
2003 72,997 1,141,891 22,844 1,122,021 22,447 51,905,416 46.26 2,3124
2004 81,618 1,083,013 21,666 991,585 19,837 48,723,020 49.14 2,456.1
2005 86,740 1,112,552 22,257 883,529 17,676 43,891,995 49.68 2,483.2
2006 85,902 1,224,630 24,500 877,079 17,547 43,291,535 49.36 2,467.2
2007 69,607 894,739 17,900 1,082,617 21,658 48,119,146 44.45 22217
2008 156,111 886,801 17,721 576,403 11,631 33,612,807 58.31 2,914.9
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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.

14  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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