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Abstract— In today’s world, technologies with automation 

are the future and there is a need for pneumatics for small 

scale industries and labs due to higher demand. Sheet metal 

cutting operation does not require sophisticated devices but 

are very important part of manufacturing. The motivation 

behind carrying work on automatic pneumatic sheet metal 

cutting machine was to manufacture low cost machine to 

serve lab work purposes. Designing was done with the help 

of solid work and with optimizing blade design the machine 

was successfully assembled. The machine was operated 

continuously to analyze its performance.    
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I. INTRODUCTION 

The sheet metal cutting operation is a main part of industries 

and most of them are manual i.e. hand-operated, so we came 

with an idea of automation of this machine by using the 555 

IC circuit. Our project is focused to fulfill the requirements of 

a small-scale industry or even a medium scale industry. 

Another application of our project may be using it for lab 

purposes like colleges and universities which help students 

understand the basic procedure with advancement in 

technology. The sheet metal cutting machine works with the 

help of pneumatic double-acting cylinder which gives power 

to the blades and allows the cutting tool to move up and down. 

The sheet metal is controlled by the rollers and made to 

control the feed in the machine which also decides the length 

to be cut (cutting length). There are two types of automation 

i.e. Semi-automated There is a combination of manual effort 

and mechanical power is required. Fully automated there is 

negligible participation of human resources. The automation 

is economic and simple setup for any industry as the 

installation cost is high but the production and the 

manufacturing sum up to be cheaper than lead to being very 

economical. Pneumatics is the science in which pressurized 

air or gas is used to generate motion and do work. In general, 

it is advantageous to us as it is abundant in the atmosphere 

and the setup is cheaper and reliable. They can also absorb 

shock. A pneumatic system uses an air compressor to reduce 

the volume of the air that increases the pressure and the 

pressurized air/gas moves through the cylinder and is 

controlled by the valves. The air supply should be clean as it 

could damage the piston and the system can operate 

efficiently. The compressed air from the compressor forces 

the blade (the cutting tool). The cylinder is controlled by the 

solenoid valve which is connected to a relay which is 

controlled by the 555 IC which is connected to a transformer 

and also to a motor which controls the feed of the sheet metal. 

The solenoid used is a 5/2 solenoid valve. So initially the 

rollers are rolled and then after some rollers are stopped then 

the double acting cylinder acts and cuts the material which 

dropped within the frame body of the machine. The machine 

uses the timer mechanism to operate the rolling and the 

cutting operations which are operated alternately. 

II. LITERATURE REVIEW 

The following observations were made during the literature 

review of a different research paper that was related to the 

project. To simplify an error reduction process we need to 

take consideration of the basic parameter which is 

independent of another parameter which may eventually give 

a new improved system. Finite Element Analysis is used to 

determine the material used by the calculation of maximum 

stress and max stress concentration. In all direction X Y and 

Z direction. To understand the basic cutting process and then 

to analyses the cutting factors like cutting tool, symmetry, 

cutting tool deformation and the cutting parameters and to 

decide the material of cutting tool and the mechanism of 

planetary symmetrical double cutting is found applicable. 

Hydraulic bottle jack is used for giving the force to bend the 

metal sheet and pipes. The hydraulic jack is used so as to 

conserve power and is quite useful in rural areas. It also uses 

human power and is quite compact and easy to carry and 

don’t need any such skilled labor. Pneumatic Sheet Metal 

cutter is used in a simpler way with double acting cylinder 

and two-way control system. Pneumatic Machine needs dry 

clean air as the material of the cylinder to get harmed and to 

give effective efficiency. Cutter material is decided to keep in 

mind the cost and application. In this paper, the advantage of 

using pneumatic sheet metal cutting machine is preferred 

over hydraulic machines as these are economical. The 

material is chosen after continuous testing and also the frame 

of the cutting table is important, so the material of that is also 

chosen seriously. Pneumatic vegetable cutting machine is 

used as it is economical and also power efficient, simpler and 

different cutting design can be cut with cutting a grid of 

different types. The force analyzed is in general and 

performed on a potato. The machine can cut the pipe with 

least burr created around the pipe, and it is savvy and simple 

to utilize so the plan can continue thicker pipes and is semi-

robotized the human mediation required is less and 

henceforth it expands the laborer wellbeing. After fabrication, 

the machine is powered by solar energy which is an 

unconventional source of energy that can be used in a small-

scale industry which eliminates the electricity to run the 

machine. The time required for pipe cut by pneumatic cutting 

machine is less as compared to manually operated hacksaw 

so, minimal human involvement is limited to replacing the 

pipe stock on to the machine and the process is fully 

automated. The machine capacity was 480 per hour while 

total operating cost was about 2.63 USD/1000 fruits so, fruit 

fiber orientation must be perpendicular to the knife edge. The 

pneumatic shearing machine is exceptionally cheaper when 

contrasted with pressure drove machine i.e. hydraulic 

machine. The scope of the cutting thickness can be expanded 
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by orchestrating a high-pressure compressor and introducing 

increasingly solidified sharp edges. This machine is 

invaluable to little sheet metal cutting enterprises as they can't 

bear the cost of the costly hydraulic powered shearing 

machine. In this paper, they have presented a design of a 

system based on the pneumatic cylinder which is used for 

profile cutting in industrial purpose. This pneumatic cylinder 

is more efficient in working along with safety measures to 

avoid accidents and easy in operation. The above-discussed 

points are crucial for designing a pneumatic machine having 

any application or various applications. Some of the 

advantages of having a sheet metal cutting machine that is 

operated by pneumatics are 

 Cheaper  

 Easy to install 

 Lighter in weight as compared to hydraulic machines 

 Greater reliability 

 Automation can be done easily 

 Some of the disadvantages are  

 Not much power is generated 

 Only limited to small scale industries 

 Only limited to small operations 

III. METHODOLOGY 

 

A. Designing Parameters 

1) Design of Cylinder 

The max force required to cut the sheet = 7.2 kN 

Pressure by the compressor =10 bar 

Then Force applied is given by, 

F = P(
𝜋

4
) 𝑑2                                                                                            

7200= 
𝜋

4
∗d2 *(100000) 

d=40.23mm = 4.023cm 

After putting corresponding values according to the equation, 

we can get that as per our consideration the diameter of the 

piston which is the deciding factor of length of the stroke. As 

we see there are fixed parameters of the piston and the 

pressure is also fixed as it is dependent on the manufacturing 

and availability in the market of the compressor that is 

affordable for us. So, now we have designed the piston and 

cylinder according to the availability of compressor. We 

found the following results. 

 Blade length – 325mm 

 The width of the blade – 60mm 

 Length of stroke – 250mm 

 Frame length –620mm  

 Frame width – 400mm 

 The thickness of blade – 8mm 

 

 

B. Major Components for Piston Design 

 

C. Fabrication of Machine 

The following are the components used. 

1) Solenoid Valve 

A solenoid valve is an electro-mechanical device which 

produces an electric current to produce a magnetic field and 

operates a mechanism that controls the opening and closing 

of the valve. Solenoid valve differs in the way they use 
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electric current, the magnetic field they generate, the 

mechanism and the type of fluid it controls. 

 
2) Relay 

It is a simple, basic use of electromagnetism that it utilizes an 

electromagnet produced using a pole twisted with many fine 

copper wires. At the point when power is connected to the 

wire, the pole winds up magnetic and a portable contact arm 

over the pole is then pulled toward the pole till it shuts a 

switch contact. At the point when the power is expelled, a 

little spring pulls the contact arm far from the bar till it shuts 

a second switch contact, by methods for transfer, a present 

circuit can be broken or shut one of the circuits because of a 

current in another circuit.12V 2.2A relay is used for this 

purpose. 

 
3) 555 IC 

555 IC is an integrated circuit (chip) with timer used for a 

variety of timer, pulse generations, and oscillating 

application. 555 IC can be used to have a time delay, as an 

oscillator, and also a flip-flop mechanism. This is the main 

component for automation in our project and the most 

important addition in the project. 

 
4) Motor 

Motor changes over electrical vitality into mechanical 

vitality. Most electric engines work by the collaboration 

between the engine's attractive field and winding flow in 

order to create compelling as a pivot. Electric engines can be 

controlled by direct flow (DC) sources, from batteries, engine 

vehicles or rectifiers, or rotating flow (AC) sources, a power 

matrix, inverter or electrical generator. An electric generator 

is mechanically indistinguishable to an electric engine, yet 

works in the inverted bearing, tolerating mechanical vitality, 

(for example, from streaming water) and changing over this 

mechanical vitality into electrical vitality. It operates at 12v 

and 100 rpm output. 

D. Blades and Pneumatic Cylinder 

The blades used in the project is of low alloy steel and the 

pneumatic cylinder has 40mm diameter and 250mm. 

 

 
1) Base Frame 

The base frame is the most important component of design as 

it is the component which will hold all the vibrations and hold 

the cutting operation. The material used to build the base 

frame is cast iron. 

2) Rollers 

The rollers used are the printer rollers which are used to 

primarily move the sheet metal. These are circular rods which 

are covered from the form like material for easy rolling and 

movement of the sheet. These are fixed to the wooden block 

which is fixed which are further fixed with the help of spring 

to ensure proper movement (sliding) of the sheet. 

 
3) Transformer 

In a Transformer, an iron center is utilized i.e. the coupling 

between the curls is a wellspring of making a way for the 

attractive motion to interface the two loops. A center as is 

utilized and the curls are twisted on the appendages of the 

center. As a result of high penetrability of iron, the motion 

way for the motion is just in the iron and thus the transition 

joins the two windings. Consequently, there is next to no 
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'spillage motion'. This term spillage transition signifies the 

piece of the motion, which does not interface both the loops, 

i.e., when the coupling isn't flawless. In the high recurrence 

transformers, ferrite center is utilized. 

 
4) Assembly 

As the above-discussed components are assembled by 

welding and some bolts were used to hold the frame and 

blades together. Cardboard is installed over the base frame 

and then the rollers are installed, the motor is also installed 

over the base frame. The assembly was done and the project 

looked as showed in the figure. 

 
The machine was operated under the following conditions 

 Pressure – 6 bar 

 The speed of motor – 1000rpm  

 Length of cut – variable 

 The material of sheet metal – MS sheet 

Few challenges which were faced during manufacturing are 

as follows: 

 There were a lot of vibrations  

 There was some hindrance with the blade and the base 

frame. 

 There was no calibration of the variable resistance which 

governs the length of cut of the sheet metal. 

 Variable resistance was very sensitive 

Following steps were taken to get rid of the challenges faced 

during the fabrication of this project. 

 The operating pressure was reduced. 

 The blade was adjusted and welded with the base frame. 

 Calibration was done. 

 We changed the fixed resistance of the circuit from 220-

kilo-ohm to 1 megaohm. 

5) Calibration 

The calibration was done using the regulating knob which 

regulated the resistance.  

The minimum length that can be cut is found to be 5.5 mm. 

The maximum length that can be cut was around 350mm. 

IV. CONCLUSION AND FUTURE SCOPE OF WORK 

 It was found that the machine can cut MS sheet up to 1.2 

mm thickness. 

 The length of the sheet metal that is to be cut ranges from 

55 mm to 330mm. 

 The maximum width of the sheet is 180mm 

 This automatic sheet metal cutting machine is very useful 

in small scale industrial applications. 

 The following conclusions were made regarding the 

sheet metal cutting machine 

 It is simple in construction. 

 It is easy to maintain and repair. 

Overall, continuous operation is possible without stoppage. 

A. Future Scope 

With the help of a microcontroller, we can make the system 

more reliable and its application can be widespread with 

which we can adjust and set a fixed length of cut. A more 

advanced machine with larger dimensions can be made and a 

useful product can be attained. 
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