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ABSTRAK

Matlamat projek ini adalah untuk menentukan sensitiviti ‘hardpoint’ sistem penggantungan
depan kereta perlumbaan Formula SAE ke arah Ciri-ciri Dinamik Kenderaan. Analisis
dalam projek telah disimulasikan secara virtual mengunakan perisian CAE MSC ADAMS.
Masalah yang dihadapi projek ini adalah sumber seperti masa, wang tenaga untuk
mensimulasikan dan menganalisis sifat dinamik kenderaan secara fizikal. Analisis yang
dijalankan adalah Kinematics & Compliance dan “FULL VEHICLE”. Tujuan projek ini
dijalankan adalah untuk mengurangkan masa dan tenaga yang akan dibelanjakan untuk
mengenal pasti prestasi dinamik kenderaan kereta perlumbaan dengan simulasi fizikal.
Objektif projek ini adalah untuk melaksanakan analisis dinamik kenderaan untuk
penggantungan depan dan kenderaan Kendaraan Formula SAE Formula Penuh dan untuk
melaksanakan Design of Experiment (DOE) hardpoint penggantungan depan untuk analisis
kepekaan hardpoint. Simulasi dan analisis akan dijalankan menggunakan MSC ADAMS /
CAR dan selanjutnya diproses dan dilihat dalam ADAMS / POSTPROCESSOR. DOE akan
dijalankan pada ADAMS / INSIGHT. Hasil simulasi untuk Kinematik dan Pematuhan dan
Kendaraan penuh disusun menjadi jadual dan diplotkan kepada graf untuk melihat dengan
jelas prestasi dan juga untuk menganalisis secara sistematik. Projek ini merupakan usaha
awal untuk penyertaan UTeM dalam perlumbaan Formula SAE. Hasil projek ini akan
menjadi rujukan untuk penalaan dan penetapan kereta perlumbaan Formula SAE UTeM

berdasarkan susun atur landasan (track layout).
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ABSTRACT

The aim of this project is to determine the sensitivity of front suspension hardpoints of
Formula SAE race car towards the Vehicle Dynamics Characteristics. The analysis in this
project was simulated virtually via the means of a CAE software MSC ADAMS. The
problem that this project overcomes is the resources such as time, energy money to
physically simulate and analyze the vehicle dynamics characteristics. The analysis carried
were Kinematics & Compliance and Full Vehicle. The reason for this project being
conducted is to reduce the time and energy that will be spent to identify the vehicle dynamics
performance of the race car with physical simulations. The objectives of this project are to
perform the vehicle dynamics analysis for front suspension and Full Vehicle of Formula
SAE race car and to perform Design of Experiment (DOE) of front suspension hardpoint for
hardpoint sensitivity analysis. The simulations and analysis were carried using the MSC
ADAMS/CAR and the further processed and viewed in ADAMS/POSTPROCESSOR. The
DOE was conducted on ADAMS/INSIGHT. The results of the simulation for Kinematics
and Compliance and Full vehicle are tabulated into tables and plotted into graph to clearly
see the performance and also to analyze systematically. This project is a preliminary effort
for the participation of UTeM in the Formula SAE race. The outcome of this project will be
a reference for tuning and setting up the Formula SAE race car of UTeM for according to

the race track layout.
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CHAPTER 1

INTRODUCTION

1.1  Project Background

Formula SAE by SAE international is competition of student design. Its main
purpose is to allow students from various institute to fabricate an open wheel race car on the
asphalt. Institutes from various countries take part in this competition. As a stepping stone
in enabling Universiti Teknikal Malaysia Melaka (UTeM) to participate in Formula SAE in

the near future, this project is being carried out.

As there are many aspects and elements in constructing a race car for Formula SAE,
the project needs to be broken down into smaller topics. The title that this project and report
will discuss on will be the front suspension. There are many rules and regulations in the
Formula SAE, however in terms of suspension there aren’t many rules or regulations to

adhere to.

The main aim of this project is to develop a front suspension system for a Formula
SAE car that has excellent vehicle dynamics performance according to the formula SAE
terms. The vehicle dynamics properties of the race car will provide great cornering ability,
steering ability, handling performance hence shorter lap time which will eventually win

races.

In the automotive sector, power is nothing without control. This means having a high

output engine with a bad suspension will only be a waste as all that power will not be utilized.



In order to put all the power made by the engine, the suspension system and handling of the

race car should be at top notch.

In order to develop the front suspension system of a race car with all the
characteristics stated above, several steps were taken which are;

1. Research on suspension system available within the automotive industry especially
for open wheel race car.

2. Study on the function and characteristics of each front suspension geometry and
components of an open wheel race car.

3. Study on the suspension parameters that are crucial for race cars.

4. Research on vehicle dynamics analysis.

5. Designing and analysis of the front suspension geometry.

As the important parameters and elements that play key role in the race car are
identified, the scope now will be smaller and become more focused. When these elements

are taken care of, it eventually makes the race car better in terms of handling as desired.



Figure 1.1 open wheel race car

Figure 1.2 components of suspension system



