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Abstract— We all knows that suspension makes the vehicle 

ride comfortable and proper handling, so the purpose of the 

suspension system is to provide a high level of ride quality 

and to protect the vehicle by separating vehicle's wheel/axel 

assembly from the body. Suspension helps the vehicle at 

cornering. The function of the suspension system is to 

isolate the vehicle structure from shocks and vibration due 

to bumps and irregularity of the road. Engineers are always 

trying to relief their design in search of more comfort we 

have not get that comfort yet, but the latest suspension 
systems are better than the previous suspensions and we 

know that the manufacturers and the design engineers have 

taken many designs when it comes to suspension design for 

comfort. Luxury cars are engineered for an enjoyable ride 

whereas sports car need to corner at very high speed and 

whereas trucks to carry heavy load and many travels off the 

pedestrian way. 
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I. INTRODUCTION 

Design and development of the automotive suspension 

system has been of great interest for nearly 100 years. Early 

systems were derived directly from the horseless carriage 

practices. The vibration problems have arisen from the high 

speed of the vehicle. As high speed of vehicle affects the 

comfort and the safety ride while riding. The problem can 

solve either by reducing the irregularity of the road surface 

or by changing in design of the suspension systems which is 

able to maintain the good level of comfort and ensuring the 

safety of vehicle as well as the safety of driver on irregular 
road surface. The latter has been considered an important 

area of the study and has been extensively investigated. As 

the time is passing day by day the application of engineering 

science is increasing according to the requirement and 

comfort. 

Suspension system comprises the system of springs 

shock observer and set of links connected to the wheels in 

an automobile. The system all together serves as an easy 

movement between the vehicle and the wheels. Suspension 

system also provides the smoothness in movement to the 

vehicle and the occupants with reduced shock. 
The suspension system had to deal with all the side 

comfort, to lower the vibrations caused by the movement of 

vehicles (tier), proper handling, the appropriate height and 

position of the vehicle from the ground and at last the 

passengers relief and cheer. It also extricates the vehicle 

from small and massive impact and bumps on the road. The 

load is distributed and incurred in accordance with the need, 

and the vehicle remains safe along with the passengers. The 

suspension keeps the proper contact between the road and 

the wheels. 

II. LITERATURE REVIEW 

S. Dehbari [1] in his paper “Kinematic and Dynamic 

Analysis for a New Mac Pherson Strut Suspension System” 

analyzed a MacPherson suspension system. They studies the 

Kinematic and Dynamic aspects of the front suspension 

system and with help of displacement matrix were able to 
provide vertical displacement of sprung mass and unsprung 

mass and compared there observations with others results. 

There 2D model was capable of many calculating 

suspensions system parameters such as vertical acceleration 

applied to car body and car handling parameters like caster 

angle and track. 

Ankita R. Bhise [2] in her research paper 

“Camparison Between Passive And Semi-Active Suspension 

Sysytem Using Matlab/Simulink” studied simulated and 

compared factors like RMS Acceleration for step input and 

RMS acceleration of Half Sine input of both passive and 
semi-active suspension system and other factors and 

concluded that semi-active suspension system gives 

93%better result for step input and 63.7% better result for 

Half sine input. 

Samanta Saurabh Y. [3] in his paper “Desigen of 

Suspension System for Fromula Student Race Car” they 

give the detail design procedure of the double an arm push 

rod suspension system. The method of spring is explained 

they explained the cad design of suspension system and did 

the kinematic analysis and check maximum and minimum 

length of spring during wheel travel. In his paper they also 

did the static and dynamic analysis, vibration analysis, roll 
steer analysis. The entire analysis is done for the detailed 

structure of design. From kinematic analysis they got some 

parameters such as caster, camber, and toe angle and from 

the dynamic analysis they give the stiffness of the spring. 

For particular ground clearance vibration analysis is done. 

Azidduin Mohd. Riduan [4] in his paper “Review 

on Active Suspension System” they analyzed the active 

suspension in which they said that active suspension system 

which is based on the either pneumatic or hydraulic 

operation. Active suspension system responses good 

towards upward and downward changes caused by 
irregularity of road. In an active suspension system, the 

dampers and springs are moderated by an actuator force in 

their paper they studied about the passive suspension, semi 

active suspension, active suspension, hydraulic or pneumatic 

active suspension and electromagnetic active suspension and 

after examined they find that electromagnetic active 

suspension is going to be the future tendency of automotive 

suspension system design because of its energy 

regeneration, simple structure high band width, flexible and 

accurate force control comfortable ride quality and handling 

performance. 



Review on Push Rod, Macpherson Strut, Double Wishbone, Active Suspension System 

 (IJSRD/Vol. 8/Issue 2/2020/039) 

 

 All rights reserved by www.ijsrd.com 153 

Shoaib Khan, Yagvendra Joshi, Ashutosh Kumar 

and Vemuliri Ramesh Babu [5] in their research paper 

“Compartive Study between Double Wishbone and 
Macpherson Strut Suspension System” they gave a 

comparative study of two of the most used suspension 

system viz Double wishbone and MacPherson suspension 

system. The comparison is made on the basis of their load 

carrying capacity. They took both the suspension system and 

used the same material (ASTM A36) for both. Various loads 

(dynamic and static) are applied and the entries like 

stiffness, damping coefficient, sprung mass of vehicle etc. 

were kept same and analyzed using “ANSYS 15.0”. After 

the structural analysis they concluded that the Double 

wishbone suspension system performs better than the 

MacPherson as it induces less stress, strain and deformation. 
A. Purushotham, [6] in his research paper 

“Comparative Simulation Studies on Macpherson 

Suspension System” he gave a complete he gave a complete 

study of MacPherson suspension system. He told that as 

MacPherson suspension system is light in weight, simple to 

design and their manufacturing cost is comparatively low, 

they are used on high performance cars like Porsche 911, 

some models of Mercedes-Benz and many more. Its model 

considers several motions like sprung mass (includes 

vertical motion of chassis) and unsprung mass (includes 

wheel assembly). He gathered the entries and analyzed them 
using “ANSYS”. He simplified the model into a two-

dimensional approach. He compared the result from the 

“ANSYS” with the mathematical model analyzed on 

“SIMULINK” and concluded that the result from both the 

software are very near to each other. Through this the 

parameters of suspension system are studied on the 

performance of occupant’s comfort and ease. 

Sateesh Kumar Revoor, Mittapalli Nikhil, Jatothu 

Sucharitha, D. Anil [7] gave a thesis named “Desigen and 

Modelling of Pull Rod and Push Rod Suspension System”. 

Through this thesis the main aim is “To Design and Develop 

a Suspension System Practical to a Student’s Formula Style 
Vehicle”. Software like SOLIDWORKS and LOTUS 

SHARK are used for modeling and designing of various 

components respectively. All the loads are considered in 

analyzing and designing the car and for the calculations 

involved. It also provides a deep knowledge on various 

components like push rod, pull rod, rocker arm etc. Through 

this we get to know how push pull rod suspension system 

works and where to implement these. This thesis also 

explains suspension properties like camber, caster and 

kingpin and their importance and effects. At the conclusion 

an assembly was created and the designs are verified with 
the help of calculations. 

III. TYPES OF SUSPENSION SYSTEM 

 Dependent suspension system. 

 Independent suspension system. 

 Semi-independent suspension system. 

A. Push Rod Suspension System 

Push-rod Suspension Systems is type of dependent 

suspension system and a special type of suspension system 

works on the basis of double-wishbone system. In 

automobiles (especially cars) the height & the position of 

the vehicle from the ground mainly depends on the 

suspension system. This type of suspension system is mostly 
common in “Formula Style Vehicle (especially F1)” due to 

its ride comfort, road handling, its simplicity and it 

performance. In this type the weight distribution is 

efficiently achieved as it allows the centre of gravity to be 

lowered. This all is all possible due to use of springs and 

damper which counteract the impact due to bumps. For high 

nosed cars (F1 cars) these are used and not for production 

cars. 

 
Fig. 1:  Push Rod Suspension System Which We Used In 

Our FSAE Race Car 

Push-rod as the name suggests pushes the “Rocker 

Arm”. The rocker arm is a kinematic link which translates 
the motion according to the requirement of the suspension. 

The components push rod and bell crank are used to transfer 

the movement from the tyres to the actual suspension which 

reduces the impact and upholds the vehicle. The push rod 

suspension arm is usually positioned at a particular angle 

with the tyres as per the requirements. 

 

 
Fig. 2:   The Above Figures Shows the Designing of ‘Bell 

Crank’ 

B. Macpherson Strut Suspension System 

MacPherson strut suspension system is a type of 

independent system. MacPherson strut suspension system 

has basically two parts one is a control arm and another is 

radius rod which together forms a triangle against the 

chassis of the car. This type of suspension is used frequently 

in small and mid-size cars. It’s adjustment for caster camber 

angle and roll center is comparatively lower than other 

suspension. Its manufacturing cost is low and design is very 
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simple. Because of the simple design of MacPherson strut 

the axis connected directly to the wheel and the way it is 

connected to the body it does not damper vibration very 
well. 

 
Fig. 3: MacPherson Strut Suspension System 

C. Double Wishbone Suspension System 

Double wishbone suspension system is a type of 

independent suspension system. It is very popular 

suspension system which basically used in rear wheel drive. 

This suspension system consists of 2 A-arm and a spring. 

Generally, the upper an arm is shorter than the lower an arm. 

the four bar link mechanism is formed by the unequal arm 
length which helps vehicle when it rolls it generate the 

positive camber on lightly loaded inner wheel and negative 

camber on heavily loaded outer wheel which increase the 

cornering capacity of the vehicle. 

 
Fig. 4: Double Wishbone Suspension System Which We 

Used In Our FSAE Race Car 

D. Active Suspension System 

Active suspension system is the type of semi-independent 

suspension system. It is the suspension which control the 

vertical moment of the wheel. It has ability to adjust itself 

continuously according to condition of road. In the below 
diagram a quarter vehicle full adaptive suspension is shown. 

It is a 2 Degree of freedom model, where the first degree of 

freedom is associated with the mass m1 which is the mass of 

the wheel with the tier and the 2nd degree of freedom 

associated with the mass m2 which is the mass of car body 

with passenger. The very first task of the suspension is to 

minimize the vibration and the shock of mass m2. 

 
Fig. 5: Quarter-Vehicle Full Active Suspension 

Following symbols are used as 

1) v - Voltage controlling the servo-valve, directly 

affecting the force fs, 

2) w - This input might be treated as excitation due to road 

unevenness, 
3) z- Displacement of sprung mass (to be isolated from 

vibration). 

IV. INFLUENCE OF VEHICLE PARAMETER OF QUARTER CAR 

SIMULATION 

 
Fig. 6:  Graph between Normalized Tire Load Variations vs. 

Body Acceleration 

Ride quality and Drive Stability are two contradicting 

criteria. Fig shows the variation of drive safety and comfort 

with changing vehicle parameters like body mass, stiffness 

and damping. This Diagram illustrates the vehicle 

properties, driving Comfort and safety to improve ride 
stability. As in fig.  f, fixed setting of passive suspension 

system is always a compromise between comfort and safety 

for any input set of road conditions on one hand and payload 

suspension parameters on the other. Semi active and active 

system tries to reduce the conflict between ride qualities and 

drive stability. Fig. f also explains that parameter variation 

like temperature, deflection and wear and tear effects the 

dependency of a vehicle suspension setup. So these 

variations must be considered while designing a controller 

for semi active and active suspension system. 
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V. CONCLUSION 

From the above investigation we found that the vehicle 

suspension provides the driving comfort and safety to gain a 

better understanding on push road, McPherson strut, double 

wishbone and active suspension systems work. Suspension 

system provides the vehicle a better handling at cornering. 

Where there are bumps and irregularities are present 

suspension makes the ride smooth. All the suspensions have 

their specific purpose some of them are good for light 

vehicle, race car and some of them are good for heavy 

vehicle. The main purpose of the suspension is to provide 
safety to vehicle. 
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