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Abstract— The Gas Profile cutting machine is one of the 

essential machine tool in the workshop, in this study it has 

seen that when the high temperature burning flame is 

brought in contact with the material particle, the material 

particle melts and the inter-molecular bonding gets rupture 

to separate the material from each other. Here the design of 

various components required for gas cutting machine is 

made & calculations are interpreted in the paper. The 

proposal of project will thus provide considerable 

profitability at the shop floor & the firm on the whole. 
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I. INTRODUCTION 

Gas cutting machine have become a necessity in the world 

of metal fabrication. Hence, there are constant 

improvements and developments that take place in this field. 

In the last couple of decades itself consumers have shifted 

drastically from the traditional cutting methods that used to 

be quite inaccurate, time consuming, and lead to high 

amount of wastage, to efficient and effective cutting 

methods like laser, oxyfuel, etc. With the use of such cutting 

solutions, businesses and companies have found a way to 

increase profitability, while reducing cost, time and wastage. 

Gas cutting machines have some advantages on its side as 

compared to laser cutting machines. The machine is mostly 

portable and does not take up too much space. As compared 

to laser cutting machines, gas cutting machines can cut 

thicker sheets of steel or brass and other electrically-

conductive metals like aluminium with fair accuracy. 

A. Problem Statement 

Problem related to conventional cutting process in industrial 

operations are Inability to process complex shapes. It was 

difficult to apply consistent flow of gas torch in cycle 

manually. It lacks in case of precision accuracy and due to 

repetition of the work, the process caused boredom and 

fatigue to the worker.  So the main aim of our project is to 

rectify the above limitations.  

B. Objective 

1) To study design and fabrication of profile gas cutting 

machine.   

2) To study the testing and analysis of profile gas cutting 

machine.  

3) To reduce time required to generate the profile.  

C. Scope of Study 

The main requirement of machine is to use in small scale 

workshop and for semi-skilled worker. It also helps to 

reduce risk of injury to worker.  

1) This project focuses on the optimization of cutting 

parameters of profile gas cutting 

2) For cutting the sheets in steel industry and other 

workshops and selling places. 

3) Cutting metals that are in intricate form and requires a 

good finish and accuracy. 

D. Methodology  

1) Market survey of different cutting machines. 

2) Selection of different components (motor, bearing, 

nozzle and varriac speed controller). 

3) Design of mechanical components. 

4) Calculation and estimation of different parameter i.e. 

diameter and thickness.  

5) Fabrication and assembly.  

II. MATERIAL AND METHODS 

Table 1 shows the specifications of motor used and table 2 

shows the materials used in the project. 

Type Capacitor Start Capacitor Run (CSR) 

Rated voltage 240V-50HZ 

Rated current 1.5Amps 

Rated power 300W 

Rated speed 0-750RPM 

Efficiency 50 percent nominal 

Table 1: 

Components Dimensions Material 

Square pipe 1829 mm Mild Steel 

Base plate 152*152 mm Mild Steel 

Lead screw 
Ф16 mm length 1006 

mm 

Stainless 

Steel 

Flange Bearing 2 

Units 
15 mm ID Mild Steel 

Transmission box 365*182*91 mm Mild Steel 

Nut and Bolt 16 mm Mild Steel 

Nut and Bolt for 

Bearing 
10 mm Mild Steel 

Torch holder plate 186*91 mm Mild Steel 

Nozzle 1 Bronze 

Table 2: 

Gas cutting operation:  - It is the operation where 

unwanted and excess quantity material is removed from the 

imaginary partition to separate the material in to two parts. 

Simply to cut the thick material which is difficult to hold on 

the fixture of the power saw cutting machine 

A. Working Principle  

In gas cutting, the metal is first preheated with the oxy fuel 

flame to the ignition temperature. When the required 

temperature is reached, the cutting oxygen is turned on, and 

the stream of pure oxygen is directed against the heated 

metal. This ignites the iron or steel and starts the cut. When 

iron or steel is heated to a temperature of 1600º F, it will 

burn if brought into contact with oxygen. If the oxygen 

comes only from the surrounding air, combustion occurs 

only on the surface of the metal. However, if a jet of pure 

oxygen is directed at the hot metal, the metal will burn 

through a narrow zone, called a kerf. By moving the flame 



Semi Automatic Gas Cutting Machine 
 (IJSRD/Vol. 8/Issue 3/2020/205) 

 

 All rights reserved by www.ijsrd.com 788 

and oxygen jet (torch tip) progressively forward, fresh metal 

and oxygen are brought together forming iron oxide or slag 

in molten form and expelling it from the bottom of the kerf. 

A balance must be achieved among speed of movement, 

oxygen jet size, and intensity of flame to achieve a 

continuous operation.  The preheat oxygen and fuel are first 

mixed, and the mixture ignites as it issues from the outer 

ring of orifices as preheating flames. The flow of fuel is 

controlled by the torch fuel valve and the flow of preheat 

oxygen is governed by the valve on the side of the cutting 

attachment.  The cutting-oxygen jet is controlled by pressure 

on the lever mounted on top of the attachment. Oxygen to 

both the preheat oxygen valve and the cutting oxygen lever 

valve is supplied through the torch oxygen valve which is 

opened wide during cutting operations. 

The CAD model and fabricated model are shown in 

figure 1and 2 respectively: 

 
Fig. 1: CAD Model 

 
Fig. 2: Fabricated Model 

III. LITERATURE REVIEW 

Plasma cutting is a process that is used to cut steel and other 

metals (or sometimes other materials) using a plasma torch. 

In this process, an inert gas (Argon) is blown at high speed 

out of a nozzle and at the same time an electrical arc is 

formed through that gas from the nozzle to the surface being 

cut, turning some of that gas to plasma. The plasma is 

sufficiently hot to melt the metal being cut and moves 

sufficiently fast to blow molten metal away from the cut. 

Plasma can also be used for plasma arc welding and other 

applications. 

Plasma is typically an ionized gas. Plasma is 

considered to be a distinct state of matter, apart from gases, 

because of its unique properties. Ionized refers to presence 

of one or more free electrons, which are not bound to an 

atom or molecule. The free electric charges make the plasma 

electrically conductive so that it responds strongly to 

electromagnetic fields. 

The Arc type uses a two cycle approach to 

producing plasma. First, a high-voltage, low current circuit 

is used to initialize a very small high intensity spark within 

the torch body, thereby generating a small pocket of plasma 

gas. This is referred to as the pilot arc. The pilot arc has a 

return electrical path built into the torch head. The pilot arc 

will maintain until it is brought into proximity of the work 

piece where it ignites the main plasma cutting arc. Plasma 

arcs are extremely hot and are in the range of 15,000 

degrees Celsius.  

Oxy fuel cuts by burning, or oxidizing, the metal it 

is severing. It is therefore limited to steel and other ferrous 

metals which support the oxidizing process. 

IV. PARTS OF THE MACHINE 

The following main parts described separately which are 

used in Semi Automatic Gas Cutting Machine. 

1) Pedestal Bearing 

2) Lead screw and Half Nut 

3) Gas Cutting Torch 

4) Motor 

5) Gearbox 

6) Oxygen and Acetylene Gas Cylinder Setup. 

A. Pedestal bearing 

A pedestal bearing is used to provide support for a rotating 

shaft with the help of compatible bearings & various 

accessories. Housing material for a pillow block is typically 

made of cast iron or cast steel. 

In pedestal bearing is mount safely enabling its 

outer ring to be stationary while allowing rotation of the 

inner ring. The housing is bolted to a foundation through the 

holes in the base.    

 

B. Leadscrew and half nut 

A leadscrew also known as a power screw or translation 

screw is a screw used as a linkage in a machine, to translate 

turning motion into linear motion. Because of the large area 

of sliding contact between their male and female members, 
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screw threads have larger frictional energy losses compared 

to other linkages. They are not typically used to carry high 

power. Leadscrews are commonly used in machine slides 

(such as in machine tools), vises, presses, and jacks. 

Leadscrews are manufactured in the same way as other 

thread forms (they may be rolled, cut, or ground). 

C. Half nut 

A lead screw is sometimes used with a split nut also called 

half nut which allows the nut to be disengaged from the 

threads and moved axially, independently of the screw's 

rotation, when needed (such as in single-point threading on 

a manual lathe). A split nut can also be used to compensate 

for wear by compressing the parts of the nut. 

 

D. Gas cutting torch 

Gas cutting torch is used for cutting workpiece in cutting 

torch two pipes is attached one is oxygen gas pipe and 

another is acelilene gas pipe or carbide and water mixture 

gas is used .In gas torch one nozzle is used where flame is 

produced which is used for cutting purpose. 

 

E. Motor 

An electric 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 torque applied on the motor's 

shaft.  

F. Gearbox 

Most modern gearboxes are used to increase torque while 

reducing the speed of a prime mover output shaft (e.g. a 

motor crankshaft). This means that the output shaft of a 

gearbox rotates at a slower rate than the input shaft, and this 

reduction in speed produces a mechanical advantage, 

increasing torque 

G. Oxygen and acetylene gas cylinder 

Oxygen and acetylene is used for gas welding and cutting 

purpose so we use cylinder for storage purpose of gases. 

 

V. RESULT AND DISCUSSION 

Upon development of profile cutting machine work has been 

carried out on different material thickness. When the 

thickness of sheet to be cut is increasing, it’s cutting speed 

decreases. It is found that thickness of sheet to be cut 

increases, pressure of oxygen gas increases almost linearly, 

while the pressure of acetylene gas remains the same. It is 

also found that surface finish of manufactured profile is 

achieved. of material at many different depths. 

Noz

zle 

size 

no. 

Thickness

(mm) 

Oxygen 

pressure(kg

/cm^2) 

Acetylen 

pressure(kg

/cm^2) 

Cutting 

Speed(m

m/min) 

00 0-5 1-5 0.20 600 

0 5-10 2.0 0.20 600-550 

1 10-15 2.5 0.20 550-490 

2 15-30 3.0 0.25 490-400 

3 30-40 3.0 0.25 400-350 

VI. CONCLUSION 

In past decades man is constantly trying to gain more and 

more comfortness. Man attempt has been made to develop 

more and more modified technique with increasing the 

aesthetic and economic concern Hence there is always more 

and more scope towards whatever he might have created of 

course after having the experience of the presently 

manufactured things. But being the Engineers and having 

the ability to think and plan. But due to some time 

constraints, and also due to lack of funds, we only have 
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thought and put in the report the following future 

modifications. 

1) Thickness increases time required for machining also 

increases. 

2) Surface finish obtained is good. 

3) After manufacturing no need of surface finish. 

4) Time required is less than manual gas cutting. 

A. Advantage 

1) Cutting steel faster than the blade mobile mechanical 

cutting process. 

2) The equipment is portable and can be used on site. 

3) Fast cutting of large metal plates on the spot by moving 

the nozzle instead of moving the metal block. 

4) The process can be operates either manually or 

automatically. 

5) Equipment costs are lower than the mechanical cutting 

tools. 

B. Application 

1) It can cut almost any type of metal. 

2) It can be used by small scale industries as well as large 

scale industries. 

C. Future Scope  

In the future use of profile gas cutting machine would be 

fast and comfortable by using PLC with microcontroller. 

Profile templates could be loaded and unloaded 

automatically where various profile templates to be 

machined. We can use electromagnet or different sensors at 

place of magnetic roller, machine can be made more 

comfortable to user also by using new technology machine 

can work at any environmental conditions. 
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