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Abstract— The handling of vehicle depends upon the 

various parameters centre of gravity of the vehicle is one of 

them. For better handling of the vehicle we need to keep 

centre of gravity as low as possible. Whereas a sedan car or 

hatchback has to run on smooth roads as well as on rough 

terrains sometime with its fixed lower ground clearance 

which tends to create dents on the bottom portion the car. In 

both cases we need an adjustable ground clearance system in 

the vehicle to have optimum performance. Most commercial 

vehicles currently on the market are still equipped with a 

passive suspension system, while some luxury brands may 

already use an adaptive suspension. Active suspension 

systems on the other hand are rarely found, however, they 

offer great opportunities to close the gap of the well-known 

trade-off between ride comfort and handling. Besides that, 

they can also be used to mitigate single event disturbances, 

an objective of the USA army as announced in a solicitation 

which initiated and motivated this research. In addition to 

that, several studies were found stating the impact and 

danger of potholes and their impact on the vehicle and 

passenger. “Pneumatic jack” fabricated  model  consists  of 

a pneumatic  control  valve  which  regulates  the  air  flow 

and double acting cylinder used as a jack which performs 

lifting. Thus the car is lifted using jack and the problem 

related to tyres such as puncture types, tyre replacement and 

wheel balancing can be resolved with less effort and time. 
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I. INTRODUCTION 

Road conditions are not similar at all places, it changes with 

application, environment and climate. In city at different 

sectors like school, hospital there are speed breakers of 

different dimensions. At certain condition road goes straight 

without any pits else we found irregularity. Most of the 

people buy only one four wheeler which they use that at all 

this condition. Hence it’s necessary to give some standard 

ground clearance to the vehicle. But still there are some 

obstruction while driving the car on highway and in city. It 

is not possible for the off-road vehicle to run at high speed 

on its standard ground clearance provided considering the 

city obstacles and on-road cars to run over the rough terrain 

with its lower ground clearance. To obtain the good 

performance at high speed and low speed it is necessary to 

build one system which can vary the ground clearance. This 

can achieved by changing the suspension height so that the 

chassis height can be adjusted with respect to the speed and 

the quality of roads. Suspension systems plays vital role 

while designing the car for good stability and road holding 

ability. It is very difficult to achieve this ability at all road 

condition with passive suspension system only. This 

problem can be solved by active suspension system but this 

is not widely used because it required more external energy 

and additional controlling system which affects the cost of 

the vehicle. With a view to reduce the complexity and the 

cost while improving ride, handling and performance we can 

use the combination of active and passive suspension 

system. In this paper various parameters are discussed which 

are related to the ground clearance and suspension system 

and its control. This gives the idea about the vehicle 

characteristics like ride control, height control, roll control, 

road holding etc. and its effect on vehicle performance. 

Ground clearance is the position of the vehicle body (sprung 

mass) above the basic ground level. It is an important 

parameter in off-road vehicle.   

II. WORKING DIAGRAM 

 

III. COMPONENT 

A. Ultrasonic Sensor 

 
An ultrasonic sensor is an instrument that measures the 

distance to an object using ultrasonic sound waves. 

An ultrasonic sensor uses a transducer to send and 

receive ultrasonic pulses that relay back information about 

an object’s proximity.   

High-frequency sound waves reflect from 

boundaries to produce distinct echo patterns. 

Ultrasonic sensing is one of the best ways to sense 

proximity and detect levels with high reliability. 

Ultrasonic sound vibrates at a frequency above the 

range of human hearing.   

Transducers are the microphones used to receive 

and send the ultrasonic sound. 

Ultrasonic sensors, like many others, use a single 

transducer to send a pulse and to receive the echo.  The 
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sensor determines the distance to a target by measuring time 

lapses between the sending and receiving of the ultrasonic 

pulse. 

The working principle of this module is simple.  It 

sends an ultrasonic pulse out at 40kHz which travels through 

the air and if there is an obstacle or object, it will bounce 

back to the sensor.  By calculating the travel time and the 

speed of sound, the distance can be calculated.   

B. Pneumatic Cylinder 

 
Pneumatic cylinder is mechanical device which use the 

power of compressed gas to produce a force in a 

reciprocating linear motion. 

Like hydraulic cylinder, something forces 

a piston to move in the desired direction. The piston is a disc 

or cylinder, and the piston rod transfers the force it develops 

to the object to be moved. Engineers sometimes prefer to 

use pneumatics because they are quieter, cleaner, and do not 

require large amounts of space for fluid storage. 

Because the operating fluid is a gas, leakage from a 

pneumatic cylinder will not drip out and contaminate the 

surroundings, making pneumatics more desirable where 

cleanliness is a requirement. For example, in the mechanical 

puppets of the Disney Tiki Room pneumatics are used to 

prevent fluid from dripping onto people below the puppets. 

C. Motor 

 
A motor is an electrical machine that converts electrical 

energy into mechanical energy Most electric motors operate 

through the interaction between the motor's magnetic 

field and electric current in a wire winding to generate force 

in the form of rotation of a shaft. Electric motors can be 

powered by direct current (DC) sources, such as from 

batteries, motor vehicles or rectifiers, or by alternating 

current (AC) sources, such as a power grid, inverters or 

electrical generators. An electric generator is mechanically 

identical to an electric motor, but operates in the reverse 

direction, converting mechanical energy into electrical 

energy. 

Electric motors may be classified by considerations 

such as power source type, internal construction, application 

and type of motion output. In addition to AC versus DC 

types, motors may be brushed or brushless may be of 

various phase (see single-phase two-phase or three-phase), 

and may be either air-cooled or liquid-cooled. General-

purpose motors with standard dimensions and characteristics 

provide convenient mechanical power for industrial use. The 

largest electric motors are used for ship propulsion, pipeline 

compression and pumped-storage applications with ratings 

reaching 100 megawatts. Electric motors are found in 

industrial fans, blowers and pumps, machine tools, 

household appliances, power tools and disk drives. Small 

motors may be found in electric watches. 

IV. DESIGN SPECIFICATION 

Double acting pneumatic cylinder 

Given date: 

Cylinder: 20*150 

Bore diameter= 20mm 

Stroke length= 150mm 

Volume of air exhaust =stroke *area of piston 

=150*π/4* 

=47123.889mm^3 

 

Area of piston =π/4*20^2=314.15mm^2 

Outstroke force (F) = pressure *Area of cylinder 

=0.6*314.15 

=188.49 N 

Piston rod area = π/4*d^2 

= π/4*7^2 

=38.48mm^2 

Effective area= piston area- piston rod area 

=314.15-38.48 

=275.66 mm^2 

The force applied to lift the crane in this problem is the in-

stroke force. 

In-stroke force for various pressures, 

1 .P =0.4Mpa 

2. In-stroke force= P*A 

= 0.4*275.66 

= 110.264N 

P =0.6MPa 

In-stroke force= P*A 

4. =0.6*275.66 

=165.39N 

3. P =0.85MPa 

In-stroke force= P*A 

= 0.85*275.66 

= 234.311N 

V. COMPUTER AIDED DESIGN 

Around the mid 1970s, as CAD systems began to provide 

more capability than a manual drafting with electronic 

drafting, the cost benefit for companies to switch to CAD 

became apparent. The benefit of CAD systems over manual 

drafting are the capabilities one often takes for granted from 

computer systems today; automated generation of Bill of 

Material auto layout in integrated circuits, interference 

checking, and many others. CAD provided the designer with 

the ability to perform engineering calculations.  
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During this transition, calculations were still 

performed either by hand or by those individuals who could 

run computer programs. CAD was a revolutionary change in 

the engineering industry, where draftsmen, designers and 

engineering roles begin to merge. It did not eliminate 

departments, as much as it merged departments and 

empowered draftsman, designers and engineers. CAD is just 

another example of the pervasive effect computers were 

beginning to have on industry. Current computer-aided 

design software packages range from 2D vector-based 

drafting systems to 3D solid and surface modelers. Modern 

CAD packages can also frequently allow rotations in three 

dimensions, allowing viewing of a designed object from any 

desired angle, even from the inside looking out. CAD 

technology is used in the design of tools and machinery and 

in the drafting. 

CAD is mainly used for detailed engineering of 3D 

models and/or 2D drawings of physical components, but it is 

also used throughout the engineering process from 

conceptual design and layout of products, through strength 

and dynamic analysis of assemblies to definition of 

manufacturing methods of components. It can also be used 

to design objects. Furthermore, many CAD applications now 

offer advanced rendering and animation capabilities so 

engineers can better visualize their product designs. 

 

VI. PROJECT DRAWING  

 
                   Fig. 1: Prototype Design 

VII. WORKING 

Pneumatics working fluid is also widely available and most 

factories are pre-plumbed for compressed air distribution, 

hence pneumatic equipment is easier to set-up then 

hydraulics. To control the system, only ON and OFF are 

used and the system consists only of standard cylinders and 

other components, making it simpler than hydraulics. The 

working fluid of the pneumatic system absorbs excessive 

force, leading to less frequent damage to equipment. We can 

lift the weight of 40 kg at pressure of 4-5bar. 

 
Fig. 2:  Working Operation Of Pneumatic Cylinder 

 
Fig. 3: Working of Arduino Board 

 
Fig. 4: Arduino Board 

VIII. EXPERIMENTAL RESULTS  

The pneumatic lift mechanism applied in prototype to 

increase the ground clearance works successfully. It isable 

to lift the weight of chassis up to 30-40kg with a compressor 

of capacity 5bar, which is good enough for a lower scale 

work. The mechanisms takes maximum 5 seconds to lift the 

chassis after providing input to the controller and then can 

have a fixed higher ground clearance up to required period 

of time to protect the chassis of prototype. And later can 

lower the chassis using controller to have fixed lower 

ground clearance within 5 second. And the performance can 

be optimized. 

The results can be arranged as: 
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− The average time required by the system to vary the 

ground clearance of the vehicle is 5 seconds. 

− The ground clearance of the vehicle is increased by 3cm 

along the obstacles. Car chassis is prevented from being 

damaged 

− The system can withstand a weight of 3 to 4 kg with the 

compressor of 350psi capacity. 

− The project works well in case of prototype but there 

might be a chance that the result can vary with the real-

time application of the pneumatic system. But with 

proper design and mechanism with having accurate 

measurement in real time application the performance 

can be optimized. 

As a result of this automatic braking system, the 

function of each part is working well and the whole system 

is successfully accomplished. The safety distance is 

determined then the vehicle system is broken when the 

obstacle is detected. The ranging accuracy of ultrasonic 

sensor in this prototype is about 2cm to 1m and works 

effectively within the prescribed limit. Final Overview of 

Project In this project, we have checked the working of our 

project, we connected it with a batteries and whose braking 

system is controlled by a DC gear motor and servomotor. 

This technique is eco-friendly and this work is an attempt to 

reduce accidents while in critical driving conditions. We 

have tested the working of the system by placing various 

objects ahead as obstacles. The system responded by 

reducing the speed of the vehicle when the obstacle is 

placed at various distances from it. Also the system stopped 

automatically in restricted areas. It gave very accurate 

measurement according to limit of values interpreted. 

IX. CONCLUSION 

The pneumatics jacks can act in the place of hydraulic jacks 

efficiently. The air required for the operating of the jack is 

easily available in the nature. Cost of the project is not high 

compared with other jacks. As our jack is in built the fatigue 

is less. If made in the lot the cost could be less. 

1) It serves better than hydraulic jacks which is used for 

lifting. 

2) Such that distraction driving is a major contributor to 

accident death, thus by implementing this System we 

can reduced the close impact potential accident. 

3) This innovation would help the women elders and other 

fellow folks to easily change the tires. 

4) It would save time of installing a manual jack and 

washing of the lower body of the car as it would raise 

the car by about 2 feet. 

5) To minimize human effort. 
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