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ABSTRAK 

 

 

 

Matlamat projek ini ialah untuk mereka bentuk dan membangunkan kerangka 

kereta Formula Student yang baru di mana kerangka yang akan di bangunkan 

mestilah mempunyai berat yang lebih ringan daripada kerangka yang sedia ada. Ini 

kerana, jisim adalah salah satu faktor utama yang akan memberi implikasi kepada 

kelajuan sesebuah kereta.  Banyak kajian telah dilakukan semasa projek ini di 

jalankan untuk mencapai objektif utama projek ini. Kesimpulan yang telah di dapati 

daripada kajian telah mendapati cara untuk mengurangkan jisim kerangka ini adalah 

dengan cara mengubah rekabentuk kerangka yang sedia ada. Selain itu, pengurangan 

penggunaan besi yang berdiameter lebar juga telah dikurangkan. Namun, 

penggunaan jenis bahan masih di kekalkan seperti kerangka yang lepas. Walau 

bagaimanapun, setiap perubahan yang di buat mestilah selari dengan peraturan dan 

spesifikasi yang di keluarkan oleh pertandingan Formula Student. Kekuatan 

kerangka juga mestilah sama atau lebih kuat daripada kerangka yang sedia ada. Nilai 

simpulan torsi  pula di kira untuk menentukan kadar kekuatan kerangka ini. Analisa 

regangan juga di lakukan untuk melihat kekukuhan kerangka ini. Kesimpulannya, 

banyak pengalaman dan pengetahuan yang baru dapt dipelajari hasil daripada kajian 

ini. 
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ABSTRACT 

 

 

 

The goal of this project is to design and develop a new chassis which are 

lightweight than the previous of Formula Student UTeM chassis. This is because 

weight is the main point that affected the performance of a car. Therefore, a lot of 

research has been done in order to achieve the main objective of this project. From 

the research, this can be conclude that the method to reduce weight is by changes the 

geometry of chassis design and reduce the hollow tubes dimension while  the 

material that are used still same as the previous chassis. However, changes must 

complying the rules and regulation of competition. The strength also must be equal 

or greater than the previous. The torsional stiffness value is determined in order to 

know the stiffness of this chassis. The chassis was later analyses for its structural 

performance using finite element analysis method to know the critical path and the 

parts that will give any possible failure effect. As a conclusion, a lot of new 

experience and knowledge have gather during the period of this project. 
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CHAPTER I 

 

 

 

INTRODUCTION 

 

 

 

Formula Varsity race car is a competition that is organized by Universiti 

Teknikal Malaysia Melaka in the quite few years. The competition challenges students 

to design, analyze, build and race the working model of a racing car in real track 

condition. The design guidelines were based on the specifications ruled by Formula 

Varsity 2008 event. 

This report deals with the design of the chassis including the method that has 

been applied in development a formula style race car chassis.  

 

 

 

1.10 Objective 

 

The main objective of this project are to design and development of the Formula 

Style Race Car which is lightweight than a previous car’s chassis. New chassis must be 

lighter than previous but maintain strength. 
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1.20 Problem Statement 

 

The design of a chassis for a formula style race car contains all the necessary 

components to support the car and the driver. It must comply with the Formula Varsity 

rules and regulation. In order to produce a competitive vehicle with optimum chassis 

performance, many areas need to be studied and tested.  

 

Weight is the main point that affected the performance of the car. Therefore, the 

main purpose of this project is to design and develop a lightweight chassis. The new 

chassis is must be lighter than the past year chassis but must maintain the strength of the 

chassis when load is applied on it. 

 

Some factors that can affect the weight of a vehicle are the types of material 

used, the diameter or dimension of tubes use to built space frame chassis, and the design 

geometry of chassis.      

 

This project was started by performing background research required to sustain 

an accurate database of design criteria. Design criteria is allowed the design process and 

methodology to be derived as well as and to allow for smooth construction of an 

efficient and effective space frame chassis. Once construction of the chassis was 

completed, analyses were conducted to investigate the effects of working loads on the 

chassis. Finite element analysis was used to simulate the conditions of various load 

combinations. 

 

 

 

1.30 Scope 

 

i. Produce the detail design of a new chassis using 3D CAD software based on 

UTeM Formula style competition and regulation  
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ii. Select suitable material for the chassis through material selection analysis. 

iii. Evaluate the torsional stiffness for the chassis based on the load analysis. 

iv. Perform Finite Element Analysis on chassis. 

v. Fabricate the new design of Formula Style Race Car chassis.  

vi. Make a comparison about the torsional stiffness value and weight reduction 

of the new design chassis with the previous car’s chassis. 
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CHAPTER II 
 

 

 

LITERATURE REVIEW 

 

 

 

2.10 Competition 

 

 

 

2.1.0 Competition rules 

 

Adhering to the rules that govern the chassis for the competition is a pivotal part 

of the research. If one small sub-section rule is not followed, the chassis will disqualified 

the whole car from the competition. 

 

Within the competition rules that are solely for the chassis when attempting to 

insure all the rules are met, it is easy to miss small details when the rules are set out in 

this form. Therefore, to simplify this process a summary of the rules was created and 

broken down into all individual areas of the chassis layout. These areas were, Main 

Hoop, Front Hoop, Bulkhead, Main Hoop Bracing, Front Hoop Bracing, Bulkhead 

Support, Other Bracing and Side Impact Members. 
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The summarized version of the rules can be found in Appendix A. Along with 

this summary of the rules come some diagrams that relate to the safety aspect of the car 

as shown in following figure.  

 
Figure 2.1: Illustration of the side impact member’s location. 

(Sources: Formula SAE Rules (2009)) 

 

 

 

 
Figure 2.2: Illustration of the clearance required above the drivers head. 

(Sources: Formula SAE Rules (2009)) 

 


