UNIVERSITI TEKNIKAL MALAYSIA MELAKA

UNIVERSITI TEKNIKAL MALAYSIA MELAKA

THE DEVELOPMENT OF SAFETY DEVICE FOR HUMAN INTERFACED
AC MOTOR-BASED FOOD PROCESSING MACHINE

This report is submitted in accordance with the requirement of the Universiti
Teknikal Malaysia Melaka (UTeM) for the Bachelor of Electrical And Electronic
Engineering Technology (Industrial Automation and Robotic) With Honours.

MOHAMAD FAIZ AKMAL BIN FAIZUL
B071510178
931121-07-5435

FACULTY OF ELECTRICAL AND ELECTRONIC ENGINEERING
TECHNOLOGY

2019



UNIVERSITI TEKNIKAL MALAYSIA MELAKA

BORANG PENGESAHAN STATUS LAPORAN PROJEK SARJANA MUDA

Tajuk: THE DEVELOPMENT OF SAFETY DEVICE FOR HUMAN INTERFACED

AC MOTOR-BASED FOOD PROCESSING MACHINE

Sesi Pengajian: 2019

Saya MOHAMAD FAIZ AKMAL BIN FAIZUL mengaku membenarkan Laporan

PSM ini disimpan di Perpustakaan Universiti Teknikal Malaysia Melaka (UTeM) dengan

syarat-syarat kegunaan seperti berikut:

l.

2.

Laporan PSM adalah hak milik Universiti Teknikal Malaysia Melaka dan penulis.
Perpustakaan Universiti Teknikal Malaysia Melaka dibenarkan membuat salinan
untuk tujuan pengajian sahaja dengan izin penulis.

Perpustakaan dibenarkan membuat salinan laporan PSM ini sebagai bahan pertukaran
antara institusi pengajian tinggi.

**Sila tandakan (X)

il




Mengandungi maklumat yang berdarjah keselamatan atau

D kepentingan Malaysia sebagaimana yang termaktub dalam AKTA
SULIT*
RAHSIA RASMI 1972.

D Mengandungi maklumat TERHAD yang telah ditentukan oleh

TERHAD*
organisasi/badan di mana penyelidikan dijalankan.

TIDAK
X
TERHAD
Yang benar, Disahkan oleh penyelia:

MOHAMAD FAIZ AKMAL BIN

FAIZUL DR MOHD BADRIL BIN. NOR SHAH
Alamat Tetap: Cop Rasmi Penyelia

No. 22 Taman Seri Sentosa,

Kilang Lama,

09000 Kulim,

Kedah.

Tarikh: 5 December 2018 Tarikh: 5 December 2018

*Jika Laporan PSM ini SULIT atau TERHAD, sila lampirkan surat daripada pihak

berkuasa/organisasi berkenaan dengan menyatakan sekali sebab dan tempoh laporan PSM ini

il




DECLARATION

I hereby, declared this report entitted THE DEVELOPMENT OF SAFETY DEVICE
FOR HUMAN INTERFACED AC MOTOR-BASED FOOD PROCESSING

MACHINE is the results of my own research except as cited in references.

Signature: ..

Author : MOHAMAD FAIZ AKMAL BIN
FAIZUL

Date: 5 DECEMBER 2018

v



APPROVAL

This report is submitted to the Faculty of Electrical and Electronic Engineering
Technology of Universiti Teknikal Malaysia Melaka (UTeM) as a partial fulfilment
of the requirements for the degree of Bachelor of Electrical and Electronic
Engineering Technology (Industrial Automation and Robotic) With Honours. The

member of the supervisory is as follow:

Signature:

Supervisor : DR MOHD BADRIL BIN. NOR SHAH



ABSTRAK

Terdapat banyak kejadian kecederaan serius pada manusia yang melibatkan mesin
pemprosesan makanan. Ini disebabkan mesin-mesin tersebut tidak dilengkapi dengan ciri-
ciri keselamatan yang boleh menghentikan mesin apabila risiko kecederaan dikesan. Bagi
mengatasi masalah ini, satu peranti keselamatan dihasilkan dalam projek ini yang boleh
mengesan bahagian tubuh manusia yang menyentuh bahagian berbahaya, dan seterusnya
menghentikan mesin tersebut. Peranti ini dihasilkan menggunakan litar suis sentuh, litar
motor mara-undur dan pengawalmikro. Bagi mengesahkan kecekapannya, peranti ini
dipasang pada mesin pemerah tebu di mana penghancur berguling disambungkan ke
terminal suis sentuh manakala litar motor mara-undur disambungkan ke motor mesin
tersebut. Apabila bahagian tubuh manusia (seperti jari atau tangan) menyentuh
penghancur berguling mesin tersebut, peranti akan dapat mengesan risiko kecederaan
dengan serta-merta, lalu menghentikan motor pada mesin tersebut dalam masa 0.1 s pada

kelajuan motor 1600RPM.
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ABSTRACT

There are many incidents involving food processing machines that cause serious injury
to human. This is due to fact that the machine does not equipped with safety features that
can stop the machine when injury risk detected. To overcome this problem, a safety
device is developed in this project that can detect human part touching the dangerous area,
subsequently stop the machine. The device is developed by using touch switch circuit,
forward-reverse motor circuit and Arduino microcontroller. To verify its efficiency, the
device is installed to sugar cane juicer, where the rolling crusher is connected to touch
switch terminal and forward-reverse motor circuit is connected to the motor of the
machine. When human part (i.e. finger or hand) is touching the rolling crusher of the
machine, the device is able to detect immediately the injury risk and stop the AC motor

within 0.1s at motor speed 1600RPM.
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CHAPTER 1

INTRODUCTION

1.1  Project Background

Sugar cane juices machine and coconut grinder machine are the example of food
processing machine. The main component of these machines is AC induction which uses
AC electric sources to drive the motor. The motor AC will not stop as long as the user
does not press the switch (stop) on the machine despite the occurrence of accidents in
food processing machines. Usually, the machines are operating manually: user turn on or
turn off the switch to activate or deactivate the machine.

Since the food processing machine usually equipped with sharp metal blade and
metal rolling mechanism, there are many accident that caused injury to user has been
reported. This is due to the machine does not have safety feature that can stop the machine
once injury risk is detected. Thus a safety features, by all means should be equipped to
the machine to prevent such incident.

The safety feature of the food processing machines should be able to detect
human part touching the dangerous part of machine. Once detected, the safety system will
instantly stop the motor to prevent further injury.recommendation by the examiners to

conduct additional studies so that the stated objectives are met.



1.2 Problem Statement

There are many incidents has cause serious injury to human, as shown in Figure
1.1 to Figure 1.3. Sugar cane juice and coconut grinder machine are the common machine
used by many people for food processing also has cause many cases of such injury

incident.

Figure 1.1: Sugar cane machine that resulted in four teenage fingers destroyed

(Syazwana, 2015)

Figure 1.2: Fingers clamped into the sugar cane (Mazirah, 2017)



Figure 1.3: Hand destroyed by sugar cane machine (Arkib, 2012)

Figure 1.4: Hand of a woman caught in coconut grinding (Mynewshub, 2017)



The exposed, sharp and rolling parts of food processing machines always make
the user vulnerable to serious injury. This AC motor-based machine is rotating at low and
medium speed for food processing. This part is driven by AC motor at low or medium
speed. Thus the motor should be connected to the device that can stop the motor once

human part is detected.

1.3  Objective

The aims of the project are:
a) To design a circuit that capable:
- To detect human part touching the dangerous area of sugar cane
machine.
- To stop or brake the motor of the machine that drive the dangerous
part.

b) To develop hardware prototype of the device.

¢) To analyse the performance of the developed device.

1.4 Scope of Project

The scopes of this project including circuit design, hardware development and AC

motor type. The explanation of these scopes is as follows:

a) Circuit development
The circuit consists of two parts: Touch circuit and motor reverse circuit.

These circuits is connected to a microcontroller to form a complete device.



b) Hardware prototype development

The hardware prototype of this project is developed to realize the designed
circuit to show how it functions when two circuits are combined.

AC motor

The project is focus to the machine that is operated by single phase AC
induction motor. The machine that using three phase motor or reluctance

motor is not covered in this project.



CHAPTER 2

LITERATURE REVIEW

2.1 Introduction

A literature review is a content of an academic paper and relevant sources, which
incorporates the current information counting substantive discoveries, as well as
hypothetical and methodological commitments to a specific point. Before starting the
project, resources such as journals, newspapers, books and technical report need to be
sought to prepare literature review. In literature review has provides about NPN transistor,

motor and microcontroller.

2.2 Transistor

Transistor operates by switching a flow of electricity it same as a relay. The
transistors have three pins connections; its Collector (C), Base (B), and Emitter (E).
Figure 2.1 shows schematic symbols for transistor. The transistors have two types. Its
NPN and PNP types both of two transistors is have same the three connection, NPN
transistors are activated by positive voltage and PNP transistor are activated by negative

voltage both of them same through on the base relative to the emitter (Platt, 2009).



