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ABSTRAK 

Tayor pneumatik automotif memainkan peranan penting dalam sistem suspensi 

kenderaan.Pemilihan tayar yang digunakan ado/ah penting dalam meningkatkan 

pengendalian kenderaan dan presta~i. Formula Varsity adalah satu pertandingan lumba 

gaya formula herasaskan pe/ajar don te/ah dia11jurkan sejak tahun 2006 of eh F akulti 

Kejuruteraan Mekanikal, Universiti Teknikal Malaysia Me/aka (UTeM). Pertandingan 

ini mencabar pe/ajar dari Malaysia /PTA I IPTS / Politeknik untuk merekahentuk, 

menganalisis, membina don berlumba model kerja sebuah kereta lumba dalam keadoan 

trek sebenar. Pertandingan ini telah dii/hamkan oleh pertandigan yang soma dinamakan 

sebagai Formula SAE® dianjurkan setiap tahun di negara-negara utama di seluruh 

dunia of eh Persatuan Jun1tera Automotif. Penga/aman dan pengetahuan yang berharga 

dari peristiwa yang lepaf telah memberi ruang dalam penambahbaikan untuk jentera 

lumba baru seperti meningkatkan kebolehan mengambil selekoh dan pengenda/ian yang 

baik bagi membolehkan nisbah kuasa enjin yang /ebih tinggi don mengurangkan 

'oversteer' don 'understeer' untuk membina jentera yang lebih cekap dan kompetitif. 

Menuju ke arah matlamat yang soma, projek ini telah dijalankan w1tuk mewujudkan 

kaedah eksperimen dipanggil ujian jalan raya untuk menenh1kan tayar terbaik untuk 

dipasang di dalam jentero perlumboan baru don pada masa yang soma mempunyoi ciri­

ciri pengendalian yang baik berbanding sebe/umnya. 



ABSTRACT 

Automotive pneumatic tyre plays an important role in the vehicle suspension system. 

The selection of the tyre used is vital in improving the vehicle handling and 

performance. Formula Varsity is a student based formula style racing competition that 

was organized since 2006 by Faculty of Mechanical Engineering, Universiti Teknikal 

Malaysia Melaka (UTeM). The competition challenges students from Malaysian 

IPT A/IPTS/Polytechnics to design, analyze, build and race the working model of a 

racing car in real track condition. The competition was inspired by similar event named 

as F ormuJa SAE® organized yearly in major countries around the world by the Society 

of Automotive Engineers. Experience and valuable knowledge gathered from the 

previous event has brought up various rooms of improvements for the new race car such 

as improving cornering ability and handling properties to enable higher power-to-weight 

ratio and less oversteer and understeer to be achieved thus resulting in a more efficient 

and competitive race car. Responding towards similar goal, this project was conducted 

to create an experimental method called road test to determine the best tyre to be fitted 

in the new race car and at the same time has good handling properties compared to its 

predecessor. 
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CHAPTER I 

 

INTRODUCTION 

 

In this chapter, an overview for performance analysis of Formula Varsity race car tire 

will be described. The main idea, problem statement, objectives and aim of the study 

will also be introduced. The organization of the report is stated below. 

 

1.1 Overview 

The first practical pneumatic tire was invented by John Boyd Dunlop, born in Scotland, 

while working as a veterinarian in May Street, Belfast, in 1887 for his son's bicycle, in 

an effort to prevent the headaches his son had while riding on rough roads. Pneumatic 

tires are made of a flexible elastomer material, such as rubber, with reinforcing materials 

such as fabric and wire. Tire companies were first started in the early 20th century, and 

grew in tandem with the auto industry. 

The tires are one of the most important parts of the vehicle chassis, as they significantly 

influence aspects such as vehicle's directional stability, braking performance, ride 

comfort, NVH and fuel consumption. The tires are also a part whose size affects the 

vehicle's essential specifications such as wheelbase and track width. The size of the tires 

should therefore be determined in the initial stage of vehicle development, taking into 

account whether the size allows the vehicle to achieve the targeted overall performance 

(Kusaka, et al, 2015). 

http://hr.wikipedia.org/wiki/John_Boyd_Dunlop
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There are several types of tires have been invented nowadays for multiple purposes such 

as heavy lifting, road use and also performance tires used in racing. These tires vary in 

the construction types of the each tire. They include bias, belted bias and radial 

construction. This affects the handling, characteristic, behavior and uses of the tire. 

 

Tread depth, inflation pressure, tire temperature, and road surface condition are among 

the most notable factors that have a noticeable effect on the tire force and moment 

characteristics. They can vary significantly during the operation of a tire and can 

effectively modify tire (and thus vehicle) performance (Sivaramakrishnan, 2015). 

 

1.2 Problem statement 

From the previous model of 2012 FV race car, it is known that the car is equipped with 

Bridgestone tire size 165/50/R13 which is a standard road use tire that is not suitable for 

racing and optimum handling characteristics. Due to its normal usage and construction, 

this study is made to determine the best type of tire to overcome the disadvantages from 

the previous chosen tire type. 

The type of tire chosen is important to good cornering grip and traction and also able to 

withstand extreme racing conditions on the track. Knowledge of these characteristics 

and their effects on racecar performance can give the engineer insight into performance 

optimization. (Nicholas, 2013). 

There are many factors that can contribute to the handling performance of an FV race 

car, they include tire thread pattern, tire material composition, tire type and also tire 

design. The width and size of tires can also be an important factor for its handling 

behavior. Tires are required to produce the forces necessary to control the vehicle. Given 

that the tire is the only means of contact between the road and the vehicle, they are at the 

heart of vehicle handling and performance. (Nicholas, 2013). 
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This analysis is being carried out to determine the best specification of the tire to be 

equipped to the next UTeM FV racecar by conducting road test to get accurate 

information in the tire selection. 

 

1.3 Objective 

Tire is the most important component that affects the vehicle dynamics. The tire 

cornering characteristic and gripping of the tire play a key role in determining the 

directional control and stability of the vehicle. Road tests are done to visualize the direct 

behavior and characteristic of the tire equipped to the vehicle to measure its performance 

on the track by implementing various tests. 

The objective of the project is to study and analyze the road performance of the tire by 

conducting road test. The goals are as stated below: 

I. To conduct road test of FV race car equipped with the tire to analyze. 

II. To determine the thermal efficiency of the tire at maximum traction. 

III. To determine the type of thread and material used on the tire. 

IV. To determine the best type of tire to be used on the FV race car. 

 

1.4 Scope 

In line with the objective stated above, the scopes are: 

1. Analyzing road test on UTeM FV race car equipped with Achilles ATR K-sport 

165/55/R14 72V tire. 

2. Determining the thermal efficiency, thread pattern, material and type of tire to be 

used. 
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CHAPTER 2 

 

LITERATURE REVIEW 

 

In this chapter, brief information of tires will be presented. Construction types, 

nomenclature of pneumatic tires will be explained. Review of previous tire performance 

analysis and road test will also be presented. The flow of the literature review is shown 

in Figure 2-1 

.  

Figure 2-1: Flow Chart of Literature Review 
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2.1 Tyre 

 

One of the main components of an automotive chassis system is the tyre. Most of the 

weight of a vehicle is supported by the components of the chassis system including 

wheels and tyres. Tyres act like springs by using air as cushions and absorb most of the 

shocks caused by road irregularities. The tire sidewalls flexes as they make contact with 

road irregularities. This action reduces the effect of road shocks on the vehicle, 

passengers and load. Tyres also function as a medium of contact with the road to provide 

traction and grip. With that, the vehicle would be able to accelerate, brake and make 

turns without skidding (NHTSA, 2012) 

It can be concluded that the very motion of a vehicle is controlled entirely through the 

forces exerted by the tyre on the road surface. To support and control the movement of a 

vehicle, the tires needs to interact well with the road surface and provide needed forces 

in order to overcome skidding. The kinematic behavior of the vehicle is produced by the 

interaction between the tyre and road surface which is determined by the path of the 

tyre, which in other terms called as “footprint”. For years engineers have been 

researching and taken serious attention to the study of tire footprint to develop the tire 

with adequate durability and performance. 

 

2.2 History of Automotive Tyre 

 

In earlier days, tyres were originally made of durable material that circles a fragile round 

wheel made of steel hoop on a wooden spoked wagon wheel. The pneumatic tires today 

are much more advanced and different compared to the tyres during those times. The 

tyres during olden days were just a material durable enough to withstand the elements 

and to protect and give a longer service life to the wheels. 
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