
© April 2022 | IJIRT | Volume 8 Issue 11 | ISSN: 2349-6002 

IJIRT 154603 INTERNATIONAL JOURNAL OF INNOVATIVE RESEARCH IN TECHNOLOGY 745 

 

Three-Axis Pneumatic Dumper 
 

 

A. Captanprabakaran
1
, Ramkumar R

2
, Sathish G

3
, Tamilvanan M

4
, Veerakumar T

 5
 

1 
Assistant Professor Department of Mechanical Engineering V.S.B Engineering College, Karur 

2.,3,4,5
 Final year Department of Mechanical Engineering V.S.B Engineering College, Karur 

 

Abstract— The automobiles will be unloaded from the 

dumper in three axes without the application of any 

impact force. By pressing the Direction control valve is 

activated. The compressed gas goes to the double-acting 

pneumatic cylinder by the valve. The pneumatic 

cylinder acts as lifting the dumper cabin. the car engine 

drive is coupled to the compressor engine, so it stores 

the compressed gas when the automobile running. This 

compressed gas is employed to activate the pneumatic 

cylinder when the valve is activated. the trendy 

dumping mechanism dumper/dumper has been 

fabricated by detecting the issue in dumping the fabric. 

In today's world, there's a spread of products like 

industrial waste, agricultural products, stones 

composts, rocks, gravel, etc. 

Conventional dumpers can unload in one direction only. 

just in case of limited space availability, they fail to 

work. The dumper has mainly targeted this difficulty, 

and hence an appropriate arrangement has been 

designed. The dumping mechanism may operate or 

unload the products in three directions smoothly with 

no application of impact forces. it'll be convenient for 

the driving force to unload the dumper and beat the 

space requirement from the panel. This mechanism 

prevents blocking of the road, increases the productivity 

of the dumper, and shortens the time of dumping with a 

small increment in cost. If the dumping of materials is 

done in three directions this is often very useful within 

the shipping industry. We are choosing this project the 

decrease personal power and time. the mix of 

pneumatics and microcontrollers will be seen in our 

project. we've got chosen this project due to the 

assorted attractiveness of pneumatics. 

 

Index Terms: -axis, impact force, compressed gas 

INTRODUCTION 

A Dumper is mostly an unpowered automobile pulled 

by a powered automobile. Commonly, the term 

dumper refers to such automobiles used for the 

transport of products and materials. Sometimes 

recreational automobiles, travel dumpers, or mobile 

homes with limited living facilities where people can 

camp or stay are noted as dumpers. In earlier days, 

many such automobiles were towable dumpers. 

Material handling in construction and civil works is 

one of the necessities. the fabric supply to civil and 

construction is provided through trucks, dumpers, etc. 

the fabric should be properly loaded, managed, 

stacked, transported, and unloaded. The dumper 

carries the fabric which is loaded from the location, 

where the fabric is initially stored. it's then loaded to 

the dumper and transported to the specified site so 

unloaded. the foremost issues raise here, are the 

incompatibility of the location with the fully loaded 

dumper causes lots of settling time for the trolley to 

induce the fabric properly arranged, and 

transportation time to succeed in its location. The 

dumper unloads the fabric in precisely one direction. 

But this incapability is a full new method mechanism 

because of the Three-Axis Modern Pneumatic 

Dumper. The gothic mechanism is an approach to cut 

back the idle time to settle the dumper. A Dumper or 

dumper could be an automobile designed for carrying 

bulk material, often on building sites. Dumpers are 

distinguished from dump trucks by configuration. it's 

usually an open 4- container with the load skip before 

the driving force, while a truck has its cab before the 

load. The skip can tip to dump the load, Modern 

dumpers have payloads of up to 10 tones and 

frequently steer by articulating at the center of the 

chassis (pivot steering). they need multi-cylinder 

diesel engines, some turbocharged, electric start, and 

pneumatics for tipping and steering and are costlier to 

create and operate. An A-frame referred to as a 

ROPS (Roll Over Protection) frame is also fitted over 

the seat to safeguard the motive force if the dumper 

rolls over. Some dumpers have FOPS (Falling Object 

Protection) also. Lifting skips are available for 

discharging above ground level. Dumpers are the 

foremost common explanation for accidents 

involving construction plants. A dumper is an 

integral part of any construction work and hence its 
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role is very important for the completion of any 

construction site works. one of action the issues cited 

with dumpers is the problem during dumping on 

narrow roads and mines where it's impossible to 

unload the materials to the perimeters. Hence the 

requirement of the seminar work raised is about a 3-

way dropping dumper which might dump the fabric 

in any direction except the frontal one without 

moving the truck in any direction. The material is 

unloaded in any direction and hence is often boldly 

stated as the three-axis modern pneumatic dumper. 

the foremost outcomes of a three-axis modern 

pneumatic dumper. Has overcome space 

requirements which regularly end in road blocking. 

Hence, we've inversion within the existing 

mechanism providing the dumping in 180 rotations. 

This mechanism prevents the blocking of roads, 

saves time, and enhances productivity at the lowest 

cost. The automotive sector is the fast booming 

section in India. There are variables in the automotive 

industry light and heavy motorized automobiles. The 

automation within the shipping sector was 

implemented for the explanations stated below. 1. to 

scale back manpower 2. to extend the remaining time 

for seaman 3. to extend the lifetime of machinery 4. 

To high responsibility 5. to attain high safety 6. to 

induce better controllability 7. Less Maintenance 

cost. 

LITERATURE REVIEW 

 

Pneumatics 

The word 'pneumatic' comes from Greek and means 

wind. The word pneumatics is the study of air 

movement and its phenomena are derived from the 

word pneuma. Today pneumatics is mainly 

understood to mean the application of air as a 

working medium in the industry especially the 

driving and operating of machines and equipment. 

The key part of any facility for the supply of 

compressed air is by means using the reciprocating 

compressor. A compressor is a machine that takes in 

air, and gas at a certain pressure and delivered the air 

at high pressure. Compressor capacity is the actual 

quantity of air compressed and delivered and the 

volume expressed is that of the air at intake 

conditions namely at atmospheric pressure and 

normal ambient temperature. The compressibility of 

the air was first investigated by Robot Boyle in 1962 

and that found the product of pressure and volumes 

of a particular quantity of gas. 

 

The usual written as 

PV =C    (or)  PiVi = PfVf 

Where, 

Pi =initial pressure 

Vi = initial volume 

Pf = final pressure 

Vf = final volume 

In this equation, the pressure is the absolute pressure 

which for free is about 14.7Psi and is of courage 

capable of maintaining a column of mercury, nearly 

30 inches high in an ordinary barometer. Any gas can 

be used in the pneumatic system but the air is the 

most used system nowadays. Pneumatic systems used 

in industry are commonly powered by compressed air 

or compressed inert gases. A centrally located and 

electrically powered compressor powers cylinders, 

air motors, and other pneumatic devices. A 

pneumatic system controlled through manual or 

automatic Directional control valves is selected when 

it provides a lower cost, more flexible, or safer 

alternative to electric motors and actuators.  

Pneumatic systems operate on a supply of 

compressed air which must be made available in 

sufficient quantity and at a pressure to suit the 

capacity of the system.  

 

Selection Of Pneumatics 

Mechanization is broadly defined as the replacement 

of manual effort with mechanical power. Pneumatic 

is an attractive medium for low-cost mechanization, 

particularly for sequential (or) repetitive operations. 

Many factories and plants already have a compressed 

air system, which is capable of providing the power 

(or) energy requirements and control system 

(although equally pneumatic control systems may be 

economic and can be advantageously applied to other 

forms of power). The main advantages of an all-

pneumatic system are usually economic and 

simplicity the latter reducing maintenance to a low 

level. It can have outstanding advantages in terms of 

safety. 

 

DESCRIPTION OF EQUIPMENT 

 

Compressor 
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A compressor is an air-producing machine. They 

collect the air from the atmosphere and are in the 

running of the machine are the engine. Air 

compressors are utilized to raise the pressure of a 

volume of air. Air compressors are available in many 

configurations and will operate over a very wide 

range of flow rates and pressures. Compressed air 

was expelled by primitive man to give glowing 

embers sufficient oxygen to allow them to flare up 

into a fire. During the compression process, the 

temperature increases as the pressure increases. This 

is known as polytypic compression. The amount of 

compression power also increases as the temperature 

increases. Compressors are staged thereby reducing 

the temperature rise and improving the compression 

efficiency. The temperature of the air leaving each 

stage is cooled before entering the next stage. This 

cooling process is called intercooling. Volumetric 

efficiency also increases with multi-stage 

compression since the pressure ratio over the first 

stage will be decreased. The selection of the air 

compressor is only the first step in designing an 

efficient and reliable compressed air system. The air 

exiting the compressor is saturated with moisture and 

will have compressor lubricants (lubricated 

compressors only). 

 

Double Acting Cylinders 

A double-acting cylinder is employed in control 

systems with the full pneumatic cushioning and it is 

essential when the cylinder itself is required to retard 

heavy messes. This can only be done at the end 

positions of the piston stroke. In all intermediate 

positions, a separate externally mounted cushioning 

derives must be provided with the damping feature. 

The normal escape of air is out off by a cushioning 

piston before the end of the stroke is required. As a 

result, they sit in the cushioning chamber is again 

compressed since it cannot escape but slowly 

according to the setting made on reverses.  

The air freely enters the cylinder and the piston 

strokes in the other direction at full Force and 

velocity. Pneumatic cylinders are mechanical devices 

that use the power of compressed gas to produce a 

force in a reciprocating linear motion. Like 

pneumatic cylinders, 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. 

 

 Directional control valve 

The directional valve is one of the important parts of 

a pneumatic system. Commonly known as DCV; this 

valve is used to control the direction of airflow in the 

pneumatic system. The directional valve does this by 

changing the position of its internal movable parts. 

This valve was selected for speedy operation and to 

reduce the manual effort and also for the 

modification of the machine into an automatic 

machine employing using a Directional control valve.  

A solenoid is an electrical device that converts 

electrical energy into straight-line motion and force. 

These are also used to operate a mechanical operation 

which in turn operates the valve mechanism. The 

solenoid is one in which the plunger is pulled when 

the solenoid is energized. The name of the parts of 

the solenoid should be learned so that they can be 

recognized when called upon to make repairs, do 

service work, or install them. 

 

Hoses and Connectors 

Hoses used in this pneumatic system are made up of 

polyurethane. This hose can stand at a maximum 

pressure level of 10 x105N/m2. In our system, there 

are two types of connectors used. One is the hose 

connector and the other is the reducer. Hose 

connectors normally comprise an adopted hose nipple 

and cap nut. These types of connectors are made up 

of brass (or) aluminum (or) hardened pneumatic 

steel. A hose is a flexible hollow tube designed to 

carry fluids from one location to another. Hoses are 

also sometimes called pipes or more generally tubing. 

The shape of a hose is usually cylindrical. Hose 

design is based on a combination of application and 

performance. 

 

Battery 

In our project, we are using a secondary type battery. 

It is a rechargeable type. A battery is one or more 

electrochemical cells, which store chemical energy 

and make it available as electric current. There are 

two types of batteries, primary (disposable) and 

secondary (rechargeable), both of which convert 

chemical energy to electrical energy. 

Primary batteries can only be used once because they 

use up their chemicals in an irreversible reaction. 

Secondary batteries can be recharged because the 

chemical reactions they use are reversible; they are 
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recharged by running a charging current through the 

battery but in the opposite direction of the discharge 

current. Secondary, also called rechargeable batteries 

can be charged and discharged many times before 

wearing out. After wearing out some batteries can be 

recycled Batteries have gained popularity as they 

became portable and useful for many purposes.  

The use of batteries has created many environmental 

concerns, such as toxic metal pollution. A battery is a 

device that converts chemical energy directly to 

electrical energy it consists of one or more voltaic 

cells. Each voltaic cell consists .of two half cells 

connected in series by a conductive electrolyte. 

 

Motor 

In an electric motor, an operation is based on simple 

electromagnetism. A current-carrying conductor 

generates a magnetic field; when this is then placed 

in an external magnetic field, it will experience a 

force proportional to the current in the conductor, and 

the strength of the external magnetic field. As you are 

well aware from playing with magnets as a kid, 

opposite (North and South) polarities attract, while 

like polarities (North and North, South and South) 

repel. 

The internal configuration of a DC motor is designed 

to harness the magnetic interaction between a 

current-carrying conductor and an external magnetic 

field to generate rotational motion. Let's start by 

looking at a simple 2-pole DC electric motor (here 

red represents a magnet or winding with a "North" 

polarization, while green represents a magnet or 

winding with a "South" polarization). 

 

WORKING PRINCIPLE 

 

In our project, we are doing dumping material using 

the three-axis pneumatic modern dumper. In this 

work, the loading material is unloaded by using a 

pneumatic cylinder. The compressed air passes 

through the compressor. The compressor is controlled 

by the controller for ON the pneumatic. This 

pneumatic force is used for the rivet top to move 

downwards. After a few seconds delay the controller 

will off the compressor so that the pneumatic moves 

upwards.  In automatic control, the movement 

controller controls the pneumatic cylinder positioning 

with the help of a relay and Directional control valve. 

The controller gives the signal to the relay drive. The 

main function of relay drives is to change the 

direction of airflow movement in the Directional 

control valve. Then the piston movement 

automatically changes in the pneumatic cylinder. 

Then the motor is to adjust with help of a manual 

operation for where we have to unload the material 

by moving with help of wheels. In this work, the 

dumper is pulled up in three axes. Figure 1 shows 

thus working principle of the pneumatic cylinder 

used in this modern dumper. For the dumper action, 

we are using pneumatic as a source. The 3/2 direction 

control valve is used to control the direction of the 

pneumatic. When the inlet port is open the pneumatic 

is pumped from the sump using a pneumatic pump. 

The dumper is now pushed upward in the "Y" axis 

direction and the outlet port is activated now, then the 

dumper was pushdown in the Y-axis direction. Now 

the knee joint of the dumper is removed for dumper 

action in the „Z‟ axis. Then again, the inlet port is 

open. The dumper is now pushed upward in the "Z" 

axis direction and the outlet port is activated now, 

then the dumper was pushdown in the „Z‟ axis. 

Again, the knee joint is removed for the dumper 

action on the „X‟ axis. Then again, the inlet port is 

open. The dumper is now pushed upward in the "X" 

axis direction and the outlet port is activated now, 

then the dumper was pushdown in the „X‟ axis. we 

can dispatch the load in three axes in the dumper by 

using the universal joint in the pneumatic cylinder. 

 
Fig 1.Working principle of pneumatic cylinder 

 

MERITS & DEMERITS 

 

MERITS 

 It requires simple maintenance care. 
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 Checking and cleaning are easy; because the 

main parts are screwed. 

 Handling is easy. 

 Manual power not required. 

 Repairing is easy. 

 Replacement of parts is easy. 

 Lifting cost will be less. 

 Free from wear adjustment 

 Less power consumption 

 Installation is simplified very much 

 

DEMERITS 

 Initial cost is high. 

 Separate air tank or compressor is required. 
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