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ABSTRAK 

 

 

 

Laporan ini memperkenalkan kerangka nipis dan rata untuk kenderaan kawalan 

jauh. Kerangka ini akan diaplikasikan pada kenderaan Formula Varsity (FV). 

Rekabentuk kerangka keluli dilaksanakan menggunakan perisian CAD iaitu CATIA 

V5R20. Dua kes agihan beban ke atas galang, kerosakan dan daya telah dianalisa. 

Kesemua tiga paksi; paksi-x, paksi-y, dan paksi-z terlibat dalam analisis-analisis itu. 

Keputusan dari analisis-analisis tersebut termasuklah tekanan Von Mises, sesaran, 

dan tekanan utama tensor. Selain itu, analisis-analisis yang dilakukan adalah untuk 

mengkaji kesesuaian kerangka tersebut dengan konsep kereta lumba. Dari analisa-

analisa yang telah dijalankan, kajian menunjukkan tekanan Von Mises maksima 

ialah 6.79 x 106 N/m² dan pemesongan maksima ialah 0.00356mm untuk 

pemesongan pulasan longitude. Kerangka tersebut mengalami tekanan ketegangan 

pada paksi x, y, dan z dengan nilai 1.07 x 106 N/m², 5.82 x 106 N/m², and 7.48 x 105 

N/m² masing-masing. Kajian selanjutnya dengan membina prototaip sebenar dan 

menjalankan uji kaji terhadap rolling, yawing dan pitching untuk kestabilan 

kenderaan apabila menggunakan kenderaan itu telah dicadangkan.  
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ABSTRACT 

 

 

 

This report introduces thin flat chassis of multipurpose remote controlled powered 

platform. The chassis will be implemented in Formula Varsity (FV) vehicle. The 

steel chassis design was conducted by using CAD software namely CATIA V5R20. 

Two cases of beam load distribution; deformation and force were analysed. All of 

three axes; longitudinal (x-axis), lateral (y-axis), and vertical (z-axis) were involved 

in the analyses. Results from the analyses including Von Mises stress, translational 

displacement and stress principal tensor. Besides, analyses which have been done is 

to study the suitability of the chassis design with a racing car concept. From the 

analyses, the study reveals that the maximum Von misses stress value to be 6.79 x 

106 N/m² and a maximum deflection to be 0.00356mm for longitudinal torsion 

deformation. The chassis experienced tensile stress in x-axis, y-axis, as well as in z-

axis with a value of 1.07 x 106 N/m², 5.82 x 106 N/m², and 7.48 x 105 N/m² 

respectively. Further study by developing actual prototype and conduct testing on 

rolling, yawing, and pitching for vehicle’s stability when using that chassis is 

recommended.  
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CHAPTER 1 

INTRODUCTION 

1.1 Project Background 

This project focused on the multipurpose powered platform and design of new 

vehicle chassis that used the electric motor power supply alternative as it main 

energy. Chassis is one of the main components for the new vehicle. Chassis is a 

structural system that supports other components of a physical construction. Design 

is one of the main processes in producing the new vehicle. This will help to make a 

new vehicle that follows the criteria needed by the designer and the customer. 

Design, usually considered in the context of applied arts, engineering, architecture, 

and other creative endeavors, is used both as a noun and a verb. As a verb, to design 

refers to the process of originating and developing a plan for a product, structure, 

system, or component. As a noun, a design is used for either the final solution plan, 

for example proposal, drawing, model, description or the result of implementing that 

plan, for example object produced, result of the process. More recently, processes in 

general have also been treated as products of design, giving new meaning to the term 

process design. There are three main sections in the frame such as body-on-frame, 

chassis and sub frame. All of these sections are important to support the entire body 

of the new Vehicle. The design and the analysis of these three sections will be done 

based on the criteria of the new vehicle. 

 

These sections will carry certain components such as the motor, drive train, and 

suspension. These sections will be welded and or bolted to the vehicle. Beside that 

the chassis is the central frame of a vehicle which has to carry all the components 

and support all the loads. These loads include the weight of each component and the 

forces which manifest during acceleration, deceleration and cornering.  Therefore the 

chassis is considered as the most important element of the vehicle as it holds all the 
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parts and components together. Having a well-designed chassis is important to 

ensure the safety, performance and any the place. 

 

1.2 Problem Statement 

This study is conducted to seek a solution regarding car chassis which powered by 

electric motor system. The limitation for that particular chassis design is it uses more 

space to locate electric motor, battery, and other components related to electric 

system. Therefore, development of thin flat chassis will enable all components in the 

electric system utilize the chassis space. Other than that, electrical components such 

as electric motor, battery, and other components can be located in their specific yet 

the most suitable area.  

 

The current available chassis is heavy when all components are joined together is the 

other problem which drives to realization of this study. In fact, mass is the most 

important point to be considered in determining the vehicle’s performance. 

Therefore, this project is done to design and develop lighter chassis which provides 

equivalent strength with the heavier one when dealing with specified amount of 

loads.  

 

1.3 Objectives 

The main goal of this project is to develop the chassis system for multipurpose 

remote controlled powered platform. In order to achieve this aim, this study is 

conducted based on these specific objectives: 

i. To design the thin flat ladder chassis concept. 

ii. To reduce the weight of chassis using topology optimization method.  

iii. To analyse the chassis structure performance in term of stress, displacement 

and vibration.  
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1.4 Scope and Limitations 

The project scope of the chassis system for the thin flat chassis of multipurpose 

remote controlled powered platform are limited to the several process and equipment 

that have been provided. Hence, a few scope have been drawn and they are; 

a) To study about the design of the chassis of current vehicle.  

b) Conceptual design.  

c) Develop designs for the thin flat ladder chassis of multipurpose remote controlled 

    powered platform. 

d) Analyze the performance using CAE of the new designs that follow the 

    requirements of the new vehicle.  

e) Propose the new design of the thin flat ladder chassis based on the analyses that 

    have been done. 
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1.5 Structure of the Report 

 
Figure 1.1: Arrangements of the report. 
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CHAPTER 2 

LITERATURE REVIEW 

2.1 Introduction  

This chapter will be focused on the research information and the outcome of the 

study. This information then will be used as the guideline to find the most suitable 

material and design based on the factor and the supported theory to finalize the 

design of the development of thin flat chassis of multipurpose remote controlled 

powered platform. 

 

2.2 Chassis System 

This section discusses on several issues related to the chassis system such as its 

definition, functions, requirements of its design, and also types of the chassis. These 

basic information will provide an overview for the project.  

2.2.1 Definition of Chassis 

Chassis is a French term which provides two distinct definitions according to vehicle 

category  (H. Crouse & Rajput, 2008): 

i. Heavy vehicle - the overall shape of the vehicle except the body. 

ii. Light vehicle of mono construction – the entire body except additional fittings 

in the body. 

 

The chassis is a skeletal frame which all mechanical parts such as engine, 

suspension, tires, axle, assemblies, brakes, steering and others are fixed in a vehicle. 

As the definition itself, the chassis is the most important element to provide strength 
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and stability to the vehicle under various conditions. The rigidity, stiffness, and 

bending of the vehicle is thus highly depending on the chassis (Linton, 2002).  

2.2.2 Chassis Structures 

Chassis structures are categorized into 3 prime categories (Demir, 2012):  

i. Frame – separated from the body 

ii. Underbody – unitized body 

iii. Sub-frame – auxiliary structure  

2.2.3 Functions of Chassis 

Generally, functions that are expected to be fulfilled by an automobile chassis are as 

follows (Linton, 2002):  

i. provide mounting points for the mechanical parts  

ii. carry the maximum load safely 

iii. provide rigidity for accurate handling 

iv. protect the occupants against external impact 

v. hold all components together while driving 

vi. endure shock loading 

vii. accommodate twisting on even road surface 

 

2.3 Chassis Design 

Types of chassis and requirements of the chassis design are explained in this section. 
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2.3.1 Types of Chassis 

Different types of the chassis are including: 

i. Ladder 

ii. Twin tube 

iii. Four tube 

iv. Monocoque  

v. Backbone 

vi. Spaceframe 

2.3.1.1 Ladder  

As the name implies, it is a ladder-like shape with two longitudinal rails as depicted 

by Figure 2.1 below. Several lateral and cross braces are connected to those rails. In 

this chassis design, large diameter tubes are used. Weight of the vehicle uses ladder 

chassis is sustained by the axles. The ladder chassis is one of the oldest forms of the 

automobile chassis which used in car construction until 1950’s. It was also applied 

for racing until the mid of 1930’s (Linton, 2002). Ability to resist the bending is 

taking into account for its design. However, torsional stiffness is not considered for 

this type of chassis (Linton, 2002). In the 1930s, additional cruciform bracing was 

helpful in increasing the torsional stiffness to the chassis. It is still be used in some 

Sports Utility Vehicles (SUV) available in today’s market.  

 

 
Figure 2.1: Ladder chassis. 
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2.3.1.2 Twin Tube 

In the mid 1930’s, the ladder frame chassis was modified to enhance its operation’s 

efficiency by improving torsional stiffness. It is known as ‘twin tube’ chassis which 

shown by Figure 2.2. Design of side rails of the ladder chassis is made deeper and 

boxed. Through the improved design, torsional stiffness is approximated to be 

thousand times greater than an open section as before. Disadvantage of twin tube 

chassis is low efficiency due to the weight of the large tubes. Some examples of twin 

tube chassis are: 

i. Mercedes – first use rectangular section, then change to oval section which 

has high torsional stiffness as well as high bending stiffness due to increased 

section depth. 

ii. Auto Union – use tubular section. 

 

 

 
Figure 2.2: Twin tube chassis. 

2.3.1.3 Four Tube 

Designers sought for improvement of the bending stiffness provides by twin tube 

chassis, therefore, it was transformed into four tube chassis (Figure 2.3). A 

modification on existing tube was made by adding two more longitudinal tubes that 

ran from the front of the car, around the cockpit opening and on to the rear of the car. 

Bending characteristics are improved by a very deep side rails which are formed 

connecting top and bottom side rails with vertical or diagonal members.  
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Figure 2.3: Four tube chassis 

2.3.1.4 Monocoque  

Monocoque chassis is best to be described as a single piece structure which defines 

the final shape of an automobile. Example of monoque chassis is illustrated in Figure 

2.4. Steel plated monocoque chassis are used for 99% of vehicles produced today due 

to the low cost and suitability for robotized production offered (Chandra, 

Sreenivasulu, & Hussain, 2012).  

 

 
Figure 2.4: Monocoque chassis. 

 

It is manufactured through sequence of processes as follows: 

i. Pressing of metal sheets using big stamping machines. 

ii. Welding of pressed sheets using spot welding process or riveting the pressed 

sheet together to form the chassis.  

 

 

http://petrolsmell.com/wp-content/uploads/2010/02/monocoque.jpg



