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ABSTRACT

During the globalization era on the 21% century, transportation has become one
of the most important needs in human’s life. Almost every family has got at least one car
to travel from one place to another. With the increased technology and the living
standard, number of cars on the road each day has also been increased. This means that
the needs and facilities for the repairing of the wvehicles are also important. Car
maintenance is of the major factor in keeping the life span of the car. Therefore, car
manufacturers will equip the wheel nuts removing tools and a car jack for tire
replacement in emergency case. The wheel nuts remover is design to help the users
during the removal or loosen of the wheel nuts before tire replacement activity. The
existing wheel nuts remover has been designed to remove all the four nuts together at a
time. But, it is too heavy and the weight has reached up to 9.5 kg which is not
convenience for the users to remove to wheel nuts. Therefore, a research has been done
on the improvements of the existing wheel nuts remover in terms of the design, material
used and also the weight of the wheel nuts remover. During the studies, 100 PCD wheel
nuts size has been identified to be the most popular types of wheel nuts used by
Malaysian’s car. In this research, the wheel nuts remover has been designed by using the
commercial CAD software with the 100 PCD wheel nuts size as reference. Life cycle
analysis has also been done in this research to quantitatively assess the environmental

impact of a product throughout its entire lifecycle.
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ABSTRAK

Dalam era globalisasi pada abad ke-21, pengangkutan telah menjadi salah satu
keperluan yang penting dalam kehidupan manusia. Hampir setiap keluarga mempunyai
sekurang-kurangnya satu kereta untuk bergerak dari satu tempat ke satu tempat yang
lain. Dengan peningkatan teknologi dan taraf hidup, bilangan kereta di jalan raya juga
telah meningkat setiap hari. Ini bermakna, keperluan dan kemudahan untuk membaiki
kenderaan juga penting. Penyelenggaraan kereta adalah satu faktor utama dalam
mengekalkan jangka hayat kereta. Oleh itu, pengeluar kereta akan melengkapkan alat
pembuka nat roda dan jack kereta untuk penggantian tayar dalam kes kecemasan.
Pembuka nat roda telah direkabentuk untuk membantu pengguna semasa membuka atau
melonggarkan nat roda sebelum aktiviti penggantian tayar. Pembuka nat roda yang sedia
ada telah direka untuk membuka keempat-empat nut roda pada satu masa yang sama.
Walaubagaimanapun, pembuka nut tayar yang sedia ada adalah terlalu berat sehingga
mencecah 9.5 kg dan sukar bagi pengguna untuk membuka nut roda. Oleh itu, satu
kajian telah dilakukan dalam penambahbaikan pembuka nat roda yang sedia ada dari
segi reka bentuk, bahan yang digunakan dan juga berat pembuka nat roda tersebut.
Semasa kajian, saiz 100 PCD nat roda telah dikenal pasti sebagai jenis nat roda yang
paling banyak digunakan pada kereta-kereta di Malaysia. Dalam kajian ini, pembuka nat
roda telah direkabentuk dengan menggunakan perisian CAD komersial dengan
berpandukan saiz 100 PCD nat roda sebagai rujukan. Analisis kitaran hidup juga telah
dilakukan dalam kajian ini untuk menilai secara kuantitatif tentang kesan produk

terhadap alam sekitar sepanjang keseluruhan kitaran hayat produk tersebut.
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CHAPTER 1

INTRODUCTION

1.1 Introduction

Acquiring a car is now considered as one needs, compared to the past where
it was considered a luxury. Vehicles are vital in today's fast-paced community.
Without these vehicles for transportation, business will never grow, whereas the
client demands will scarcely meet. Nowadays, more vehicles are manufactured to
satisfy the increasing demand people and businesses from all around world
(Corpeducar, 2010).

Every automobile owner occasionally go extra miles which give their
automobile maintenance so desperately need. Since cars play a significant role in
our life, it is extremely necessary for us to constantly and frequently maintain our
cars and keeps them in a proper form that they may implement to our standards
(Vishnu, 2012).

Whenever there is any problem happens on the car tyre, the wheel nuts
might need to remove before changing the tyre. Virtually every car now has an L-
shaped wrench and a car jack supplied by the car manufacturer. But it causes
inconvenience to the users because it requires a lot of energy to remove each of the
wheel nuts. According to Abd Rahim (2007), great care should be taken not to strip
out the lug wrench socket. If the end of the lug wrench bent sleeve is not attached

to the proper lug nuts, excessive force can damage the nut or socket.
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For this Final Year Project, the wheel nuts remover is designed with 100
pitch circle diameter (PCD). The device operates with the use of a gear system that
will minimize the force needed to remove all the four nuts at a time. In Malaysia,
the 100 PCD wheel nuts size is widely used. Therefore, the 100 PCD wheel nuts

size is used as a reference for this project.

1.2 Problem Statement

The existing wheel nuts remover is too heavy and it is not convenience to
be a portable wheel nuts remover. It is hard to be used because of the heavy weight.
It cannot perform well to remove the car wheel nuts and some of the wheel nuts
remover cannot remove all the four nuts at a time. Therefore, it is a problem to
remove the wheel nuts when the equipment is not convenience to perform work.
With all of the problems stated, it is vital to design a wheel nuts remover that only
requires a small energy but can remove all the wheel nuts easily and the weight
should also be appropriate so that it does not contribute to the difficulty in

removing the wheel nuts.

1.3 Objectives

The main objective of this Final Year Project is to improve the existing
wheel nuts remover in terms of the weight of the product. Besides, this project is
carried out to improve the existing wheel nuts remover in terms of the design and

also the material used for this product.

1.4 Scope

The scope of this Final Year Project is to design a 100 PCD wheel nuts

remover by using the commercial CAD software. Besides, the scope is to analyse
the CAD model by using the CAE software.
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CHAPTER 2

LITERATURE REVIEW

2.1 Introduction

In this project, the 100 PCD wheel nuts size is used as a reference. A new
research and study should be done towards the previous researches regarding this
topic, so that improvements can be made toward the wheel nuts remover. Research
have been done on the tools needed in removing the wheel nuts, types of wheel
nuts, wheels specification, types of gears, basic gears calculation and also the

specification of material that is going to be used.

2.2  Wheel Nuts Remover

A wheel nuts remover is used to open and tighten the nuts on a car wheel.
Wheel nuts serve to hold the tire on the axle so that the wheel rims are in a tight
situation. The rod of a wheel nuts remover must be strong enough so that the
consumers can easily tighten and loosen the nuts on the wheel due to the torque
produced. Usually, most of the manufacturers will equip the vehicles with the
wheel nuts remover as one of the important equipments. There are various types of
wheel nuts remover in the market. Examples wheel nut remover available in the
market at present are the impact wrench, cross wrench or L and also the socket

wrench. Each wrench is used according to the size of the nuts on the wheel.
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2.2.1 Socket Wrench

Socket wrench is a wrench where the heads of the socket can be changed
according to the sizing needed that will be used to open different bolts or fasteners.
The most common form is known as the ratchet teeth that consist of a built-in
unidirectional mechanism. Therefore, it can be turned around with the help of the
rear movement and it is also can be used in a limited space. Figure 2.1 and Figure

2.2 shows the examples of socket wrench.

Figure 2.1: Socket Wrench (Pioneers, 2012)
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