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ABSTRACT

A vehicle suspension system consists a system of springs, shock absorbers
and linkages that connects a vehicle to its wheels. The above system serves as
comfort and security for the driver and passengers in the vehicle. The main objective
of this study is to one quarter car suspension systems subject to a Yellow Transverse
Bar road profile. In this study, the suspension of travel limit and magnitude of car’s
vertical acceleration are validated using the standard of Ford Scorpio car. The
vibration of the car is compared with the effect of vibration the car driving on the
sinusoidal road profile. The results of the study is obtained and analyzed by using

mathematical model in term of Ordinary Differential Equation via Maple 12.


http://en.wikipedia.org/wiki/Spring_%28device%29�
http://en.wikipedia.org/wiki/Shock_absorber�
http://en.wikipedia.org/wiki/Linkage_%28mechanical%29�
http://en.wikipedia.org/wiki/Vehicle�
http://en.wikipedia.org/wiki/Wheel�

Vi

ABSTRAK

Sistem gantungan kenderaan terdiri daripada sistem spring, penyerap hentak dan
sambungan mekanikal yang menghubungkan kenderan dengan rodanya. Sistem tersebut
memberi keselesaan dan keselamatan kepada pemandu dan penumpang akibat daripada
hentakan roda kereta dengan permukaan jalan. Objektif utama kajian ini adalah mengkaji
satu per empat sistem gantungan kereta yang melalui permukaan jalan berbentuk Garisan
Rentas Kuning. Had gantungan perjalanan dan magnitud cepatan mencangcang kereta
disahkan dengan menggunakan piawaian kereta Ford Scorpio. Getaran kenderaan bagi
sistem gantungan kereta di atas dibandingkan dengan kesan getaran kereta yang melalui
profil jalan berbentuk sinus. Keputusan kajian diperolehi dan dianalisis menggunakan model

matematik dalam sebutan Persamaan Pembezaan Biasa dengan pengaturcaraan Maple 12.


http://ms.wikipedia.org/w/index.php?title=Penyerap_hentak&action=edit&redlink=1�
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CHAPTER 1

INTRODUCTION

1.1 Introduction

A suspension system connects the wheel of the car to the body. In such a way
that the body is cautioned from jolts resulting from driving on uneven road surfaces. The
suspension affects a car’s comfort and performance. The suspension system must also
keep tyres firmly in contact with the ground and to provide a comfortable ride for the
passengers. The suspension also prevents the car form shaking itself and without the
suspension the ride will be so harsh and inconvenient.

The shock absorber is modeled as a simple spring-dashpot system with spring
stiffness and dashpot constant. Most car suspension system use springs in the form of a
coil or a series of leaves made of steel. The dashpot which is commonly known as
damper is usually a hydraulic device which is effectively a position moving inside a

housing containing fluid.



1.2  Background of the Problem

The suspension system has two basic functions to keep the car’s whed in firm

contact with the road and provides a comfortable ride for the passengers.

As the plunger in the shock absorber causes the fluid to move, a certain
resistance to this motion is exhibited; a sort of internal molecular friction. This drag is
caused by short-range molecular cohesive forces and it opposed the upward or
downward motion of the wheel. Without coil and leaf springs to absorb the vertica
energy would jump off uneven road. The suspension system suspends the car’s body a
short distance above the ground and maintains the body at relatively constant height to
prevent it from pitching and swaying. The car suspension system also keeps al four

tyres firmly in contact with the ground.

The car’ s suspension system is also needs to be designed to compromise between

the comforts as the road handling can be improved by further investigation and research.

1.3 Statement Problem

A one guarter car suspension system consists a shock absorber and spring. The
different of road profiles will give to different vibration on a car suspension system. The
suspension system must also keep tyres firmly in contact with the road and to provide a

comfortable ride for the passengers.



To study the effect of road profiles on the car suspension system, a specific
model of the car suspension system need to be formulated.

1.4  Objectives of the Research

The objectives of thisresearch are:

a) toformulate aquarter car suspension models.
b) to find the solution of the car suspension models.
C) to study the effect of sinusoidal and Yellow Transverse Bar on the car

suspension models.

15  Scopeof theresearch

There are many models to study the effect of road profile on car suspension

systems. In this study we use an ordinary differential equation model.



1.6  Significance of the Research

In recent years, the automobile industry has tried to fulfill customer demand. In
order to make it happen iswith, put a great efforts in producing highly develop vehicle's
suspension system in determining the quality of ride. This research will give benefits to
Mathematicians, Physicists, Engineers and others field indirectly to improve the

vehicle' s suspension system and also improve vehicle' s performance.

The advantage that we gain is we will able to investigate into the relationship
between alert bar at the road surface and the tyre that rides through the aert bar with a
view to identify some peculiar characteristics of this interaction. In particular, the model
evaluates the effective distance that should be installed between two road bars. This
would help in controlling the speed of vehicles, reduce noise pollution due to vehicle
movement and sudden break application, and maintain minimum impact on the vehicles.
Otherwise, the application of mathematics is specific to a car suspension system by

different road profile.
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