
SUSPENSION SYSTEM IN AUTOMOTIVES 

1
Rajiv Khullar, 

2
Saurav Malik,  

1
Assistant Prof. Department of Mechanical Engineering, Chandigarh University, 

Gharuan , Mohali (Punjab) 

2
B.E Student,. Department of Mechanical Engineering, Chandigarh University, 

Gharuan , Mohali (Punjab) 

E-mail: davmalik310@gmail.com 

Abstract 

Suspension system plays an important role in an automotive whether it may be in any type of 

vehicle heavy duty or light duty. The objective of the suspension system is to make sure that 

the shocks that are absorbed by the wheels should not be transmitted to the body of the 

vehicle or to the passengers. There are many type of suspension system on which makes the 

ride quality improved and the same are discussed below. There has been a great improvement 

in the suspension systems with more stability and handling of the vehicle. 

1. Introduction 

To examine the vehicle body from the road unevenness, which may be in terms of shocks, 

bounce, pitch and roll whichever may give rise to uncomfortable ride and also causes 

additional stresses in the frame and body of the automotive. The parts which is used in 

isolating the body of the automotive from the shocks commonly known as suspension system 

2. Objective of Suspension System  

i. To ensure that there is great handling and ride of the vehicle. 

ii. To make sure that the vehicle responds favorably to the various forces which are 

produced by the wheel. 

iii. To give seclusion from high recurrence like avoiding of 'street clamor' to the vehicle 

body. 

3. Basic Concept of Suspension System 

3.1. Unsprung Weight: The unsprung weight of a vehicle is the fraction of the total 

weight that is not supported by the suspension springs usually consists of tyres, hubs, hub 

carriers, brakes. 

3.2. Sprung Weight: It is the portion of the total car weight which is supported by the 

suspension springs. This weight is much larger than the unsprung weights as it consist of 

weight from majority of the car components which would include chassis, engine, driver, 

fuel, gearbox etc. 

3.3. Centre of Gravity: The definition for CG of a car does not have a difference than the 

usual body or any object. Essentially, it is 3D balance point where if the car was 

suspended by, it would be able to balance with no rotational moment. It is clear that CG 
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of a car will be located at where the mass is highly concentrated. It is also expected that 

all the accelerating forces experienced by a vehicle will act through the centre of gravity. 

3.4. Roll Axis: The line which connects the roll centre of the front axle to the rear axle is 

known as the roll axis 

3.5. Dynamic Load Transfer: Whenever the vehicle accelerates there is transfer of load 

taking place in the vehicle body from one wheel to another which is due to moment of the 

vehicle around the roll centre or centre of gravity. This transferring of load is known as 

dynamic load transfer.  

3.5.1 Longitudinal Load Transfer 

Whenever there is mass movement from front of the vehicle to the back or vice-versa 

while acceleration or braking respectively which does not change the overall weight 

of the body.  

3.5.2 Lateral Load Transfer 

It is similar to the above case but here it is rotated by 90 degree in such a way that the 

load travels from right to left or left to right while turning a vehicle towards right and 

to left respectively. 

3.6. Dive and Squat : 

Both these terms are similar in a way because they have nearly the same reason for 

the occurrence. The dive of the vehicle takes place when there is transfer of mass 

from rear to front while braking. Whereas the squat takes place when there is mass 

transfer from front to the rear of the vehicle while acceleration. In dive the front 

springs are compressed while in squat the rear springs are compressed.                                                                                                                     

3.7. Bump and Droop: These conditions in a vehicle are not as similar as the above one. 

The bump occurs whenever the wheel hits crest on the track while the droop occurs 

when the wheel hits the trough of the track. The terms bump and droop also give 

resemblance to the suspension travel terms like rebound and jounce. 

Where the rebound refers to the upward movement of the wheel while jounce refers 

to the downward movement of the wheel. 

3.8. Track Width and Tyre Scrub: The track width is a measure of the distance between 

the centre of the tyre contact patches at the front and rear of the vehicle.  The track width 

will change as the suspension travel and this change is known as tyre scrub. 

4. Types of Suspension 

4.1. Dependent Suspension System 

The suspension system in which there is a link between the two wheels of the similar 

axle. The force that is experienced by one wheel will also affect the other wheel of 

the same axle due to the common linkage is known as dependent suspension system. 

i) Hotchkiss Drive 

ii) Four-Link Suspension 

4.2. Independent Suspension 

In this type of suspension it is set up in such a way that allows all the wheels of the 

vehicle to move vertically independent up and down while driving on uneven surface. 

This type of suspension usually offer better ride quality and handling due to less 

unsprung weight. The main advantage of independent suspension are that they require 

less space, they provide easier steer ability, low weight etc.  

i) McPherson Suspension System() 

ii) Double Wishbone Suspension System 
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iii) Trailing Link Suspension 

iv) Semi Trailing Arm Suspension 

v) Swing Axle Suspension System 

vi) Push and Pull Rod Suspension 

vii) Multi-link Suspension 

5. Springs and Dampers  

The are the terms which goes parallel in a way; in spring it is meant for absorbing the shocks 

while in dampers is to reduce the force or the energy which is stored in the spring as when 

combined together it absorbs the shocks. If there are no dampers the automotive would not 

stop oscillating up and down at some natural efficiency due to the disturbance of the tracks. 

The spring usually stores the kinetic energy in the vast amount which if released, would force 

the spring to obtain its original length. The above mentioned kinetic force could even be 

enough strong to put the wheels in the full droop. Where the dampers comes as a helper for 

the springs to maintain the vehicle or the automotive body at a certain or constant height. In 

dampers we use gas and oil which helps in reducing the large amount of force to reduced 

value by the help of a valve which is adjustable to adapt how strong the suspension is 

performing. A shock absorber is a device which is basically used to absorb the shocks and 

reduce the input force of the shock intensity. This is usually done by converting the large 

amount of kinetic energy into small amount of energy. So the basic component of the 

suspension system is the springs and the dampers. 

Types of Spring 

i) Leaf Spring 

ii) Torsion Bars  

iii) Coil Springs  

iv) Pneumatic Springs 

Types of Dampers 

i) Twin Tube 

ii) Mono Tube 

5.1.Magnetic Suspension 
It is a technique by which a protest is suspended with no help other than attractive field. 

Attractive power is utilized to neutralize the impact of gravitational and some other increasing 

velocities. The two essential issues associated with attractive suspension are lifting powers: 

giving an upward power adequate to balance gravity, and strength: guaranteeing that the 

framework does not precipitously slips or flip into an arrangement where the lift whenever 

killed. Attractive suspension frameworks for the most part comprises of four dampers with 

magnetorheological (MR) liquid. 

Conclusion 
This paper helps us to describes the various types of suspension system that can be used to 

isolate a vehicle or an automotive body from shocks or unevenness of the road or track which 

would result in inconvenience to the driver as well as the passengers and how these various 

type of suspension system can be used for improving the overall ride quality and handling of 

the vehicle. In this paper we got to know about the various objectives that effect the 

suspension in the vehicle and also got to know about the basic concept of the suspension 
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system which on consideration can increase the stability and overall quality of the suspension 

system. In this we also got to know that which type of suspension system is possible for what 

kind of the vehicle. We got to know the various suspension types that are used in a vehicle 

which sometimes effect the body of the automotive and sometimes not. The suspension 

system is the main in the automotive body which is responsible for driving safety and comfort 

as the suspension takes the body of the vehicle and causes all the forces between the road and 

the body. The suspension system basically acts as a safety member which helps in providing a 

appropriate height to the making sure that there is no effect of road irregularities to the cabin 

of the body . 
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