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ABSTRAK

Kejadian tayar pancit semasa memandu adalah dikira sebagai satu kejadian kecemasan.
Ini kerana, tayar merupakan agen penggerak yang mengawal posisi serta pergerakan
sesebuah kenderaan. Kejadian tayar pancit ini juga boleh mengakibatkan kemalangan
kecil sehinggakan meragut nyawa pemandu. Di dalam kajian ini, berbagai eksperimen
dijalankan terhadap dua bahan yang dipilih iaitu aluminium dan stainless steel. Objektif
utama kajian ini adalah (i) menjalankan beberapa ujian mekanikal keatas bahan-bahan
terpilih, (ii) menjalankan wujian simulasi menggunakan CATIA VS5, (iii)) dan
menyarankan bahan yang terbaik untuk membuat pembuka tayar pada masa hadapan. Di
dalam ujian mekanikal, ianya termasuklah ujian kilasan, ujian hardness index number,
dan ujian hentaman. Kesemua ujian ini dijalankan adalah untuk mengkaji dan
mempelajari tingkah laku serta karakter sesebuah bahan itu apabila diuji secara
mekanikal dimana ianya mewakili situasi sebenar penggunaannya. Bagi ujian kilasan,
hardness index number, dan ujian hentaman, kesemua keputusan yang diperolehi
menunjukkan bahawa stainless steel adalah lebih baik berbanding aluminium didalam
perbandingan ini. Ujian simulasi kekuatan juga dijalankan menggunakan perisian
CATIA V5. Didalam simulasi ini, jumlah tenaga strain yang diperolehi untuk
aluminium adalah 4.129 J, dan bagi stainless steel pula, adalah 1.491 J. Ini
membuktikan bahawa aluminium adalah bahan yang baik dari segi penyebaran tekanan
dibandingkan dengan stainless steel. Dan sebagai keputusan akhir, stainless steel adalah
merupakan bahan yang disarankan bagi projek ini oleh kerana kelebihan yang dapat

dikaji didalam kajian ini.



ABSTRACT

Flat tire during driving can be consider as an emergency situation. This is because
tire acted as a moving and also movement-controller agent for vehicles. This flat tire
also can cause an accident and sometimes it even involves death. In this research,
experiments are conducted on aluminum and stainless steel. The main objectives of this
research are (i) to run a mechanical test onto several types of materials, (ii) to run a
simulation test using CATIA V5, (iii) and to recommend the best material selection for
future tire wrench. Under mechanical test, it consists of torsion test, hardness index
number test and impact test. These test are conducted onto both materials due to analyze
and studies its behavior and also characteristic when mechanically tested as its
represents in real use. As for torsion test, hardness index number, and impact test, all
results obtained revealed that stainless steel are better than aluminum in this
comparison. Strength analysis also are performed using CATIA V5. Inside this
simulation, amount of strain energy are obtained where aluminum has a value of 4.129
J, while stainless steel has 1.492 J. This thus indicated that aluminum are better at
distributional stresses compared to stainless steel. And as final decision, stainless steel
are the recommended material for this project due to advantages its offered from this

research.
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CHAPTER 1

INTRODUCTION

1.1 Introduction

Tire wrench or lug wrench has been used to loosen or tightened the nuts at the
hub of the vehicles since the day that an automobile was firstly produced. It is one of the
most important things when it comes to an emergency such as flat tire which requires
them to unscrewed the nut and change it with the spare tire. The nuts of the tire is
responsible to keep the wheels stays onto its position while rotating at low or even high
speed. It also one of the major parts at a vehicles as it ensures the safety and
comfortability to the driver. Lots of tools can be used to loosen or tighten the nuts, such
as lug wrench, air gun with socket sets, and also regular wrench. By using this tools, it
is a time-taken process as it requires the mechanic or the driver to unscrew the nuts one
by one manually. Sometimes, the material of the tools also affected the whole process of
changing the tire. As known, higher grade materials is costly. The initiative taken by
some of the driver is to buy lower grade tools as it would not expected to be used daily
or regularly without knowing that lower grade material has a higher chances to wear or
broken depends on frequency usage rate. By introducing the Simultaneous Tire Wrench,
it could help the mechanics to reduce time taken to loosen or tighten the nuts by
unscrewed all of it in the same time with the same amount of forces. This wrench also

comes with suitable material which can be increases its lifespan and strength.



1.2 Problem Statement

All of the car uses nut to lock the wheels onto its place. The problems occur in
this situation is the tools use to unscrewed or lock tight the nut is a time-taken process.
This is due to steps taken which unscrewed it by one piece of the nut at a time. Time is a
valuable and important thing for some mechanics. This is due to lots of customers came
to repair or change their tire. To add, some of the tools were manufactured with low
grade material such as aluminum to reduce manufacturing cost which can easily break
or wear during changing the tire process. Generally known, aluminum is lightweight,
soft and yet low in strength. This could lead to serious problem when it comes to an
emergency situation. For example the tire caught flat in the middle of the night on the
side of the road. While rotating the manual tire wrench, suddenly it breaks and no
options left beside to call for a towing which can be more costly. Besides that, manual
tire wrench requires the users to apply huge amount of forces to unscrew it. This could
be a burdensome to the users when it comes to changing the tire. With all the problems
stated above, a special tool is manufactured to overcome the problems and to facilitate
all the users. This tool provides a time-saver process and also requires less human effort

when it comes to changing the tire process.

1.3  Objectives

From this experiments, there are three main objectives issued due to complete this
project;

1. To run a mechanical test onto several types of materials

2. To run a simulation test using CATIA V5

3. To recommend the best material selection for future tire wrench



1.4  Scope

The scope of this project are cars that manufactured with Pitch Circle Diameter
(PCD) 100 mm. PCD means the distance between each nut that holds the wheels. For
example, Malaysian car manufacturer, Perodua Viva, Kancil or Axia. All of the cars
that are tested has four holes for nut and bolt. Other than that, this project also taken
place at nearby workshops that has the same tools used in changing the tire process such
as tire shops. Here, test are done to a certain type of cars and data or results also can be
collected. Besides that, this project are introduced to nearby learning institutions where
students could learn the mechanisms used in this project and demonstrations could be
presented. This attract the student’s interest in learning about mechanical and how it is
done. For example, students are demonstrated on how this project works with such a

simple gear mechanisms and yet still offers several benefits to industries nor consumers.



