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ABSTRACT: In today’s manufacturing industries such as automobile, fabrication, aerospace, and construction, sheet
metal cutting is an essential operation. Traditional cutting methods like manual shearing or mechanical cutting require
more human effort, are time-consuming, and may lead to inaccuracies. To overcome these limitations, pneumatic
cutting machines are widely adopted because they provide faster, safer, and more accurate cutting.
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L. INTRODUCTION

A Pneumatic Sheet Metal Cutting Machine is a modern industrial device used for cutting thin metal sheets with high
precision and efficiency using compressed air. This machine works on the principle of pneumatics, where compressed
air is used as the main source of energy to perform mechanical work.

The main concept behind this machine is the conversion of compressed air energy into mechanical motion. The
compressed air is supplied through a compressor and controlled using valves. This air pressure moves a pneumatic
cylinder, which in turn drives a cutting tool or blade to cut the sheet metal. The process is smooth, efficient, and
requires minimal manual effort.

One of the key advantages of a pneumatic cutting machine is its simplicity and reliability. It does not require complex
electrical systems and can operate in harsh industrial environments. Additionally, pneumatic systems are safer
compared to hydraulic systems because they use air instead of oil, reducing the risk of leakage and fire hazards. This
machine is especially suitable for cutting thin sheets of materials such as mild steel, aluminium, copper, and plastic
sheets. It is commonly used in small-scale industries and workshops where cost-effectiveness and ease of operation are
important factors.

Moreover, pneumatic cutting machines are eco-friendly as they use air, which is abundantly available and non-polluting.
Maintenance is also easier and less expensive compared to other cutting system.

II. LITERATURE SURVEY
Madhukumar V. et. al. [1] developed a pneumatic machine that would perform cutting as well as bending operation

to reduce the cost of operations performed on sheet metal. Further modifications in their design can also increase the
cutting force.
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T. Z. Quazi et. al. [2] studied the influence of punch-die clearance in blanking process. Their investigation showed
that by decreasing clearance the required blanking force increased. They found that 10% is the optimum clearance is
required for minimizing blanking force.

Viraj N. Suryawanshi et. al. [3] fabricated a pneumatic punching machine to reduce punching cost on metallic sheet.
K. K. Alaneme et. al. [4] investigated the reasons behind the failure of mould dies in a punching machine. They
found out that die failure happened because of improper heat treatment thus reducing the toughness and fatigue
resistance of die material.

Neeraj Pandita et. al. [5] developed a pneumatic sheet metal cutting machine which is better in comparison to
manual driven sheet cutters. The efficiency of the cutter can be increased by further enhancement in cutting blade.
Sudeep Kelaginamane et. al. [6] designed a PLC controlled pneumatic punching machine. The machine reduced the
production time and increased productivity from 60 units per hour to 420 units per hour.

A. K. Gupta et. al. [7] studied the influence of parameters like blanking force, clearance, blanking layout on sheet
deformation. They found that the tolerance in the dimension of the punch hole can be minimized by increasing the
compressor pressure. They found that variation in the dimension was more in case of a galvanized iron sheet as
compared to the aluminium sheet.

T. Jon Babu et. al. [8] found out that by changing the pressure of compressed air variable cutting forces could be
obtained and by adding more accessories this equipment can cut a higher range of sheet thickness

Arun S. et. al. [9] developed a method for controlling the operations of punching machine using Programmable
Logic Controllers. Reduced manufacturing lead time and increase worker safety using this system.

1. METHODOLOGY

Pneumatic Sheet Metal Cutting Machine project is developed to provide an efficient, economical, and user-friendly

solution for cutting thin metal sheets using compressed air as the main source of power.

1. Problem Identification:-Study the limitations of manual sheet metal cutting such as high human effort, low
accuracy, and more time consumption.

2. Concept Selection:- Choose a pneumatic system as a solution due to its simplicity, low cost, and easy operation
using compressed air.

3. Design of Machine:- Prepare a basic layout including frame structure, cutting mechanism, and placement of
pneumatic components.

4. Selection of Components:- Select suitable components such as air compressor, pneumatic cylinder (double-
acting), directional control valve, hoses, fittings, and cutting blade based on required pressure and force.

5. Frame Fabrication:- Fabricate the machine frame using mild steel to ensure strength and stability during cutting
operations.

6. Assembly of Components:- Assemble all mechanical and pneumatic parts properly and connect them using hoses
and fittings to avoid air leakage.

7. Working Operation:- Supply compressed air through the control valve to the cylinder, which moves the piston
and cutting blade to perform the cutting action.

In modern industries, sheet metal cutting is an essential operation used in fabrication, automobile, and manufacturing
sectors. Traditional cutting methods such as manual shearing require high human effort, are time-consuming, and may
lead to inaccurate results. To overcome these limitations, pneumatic systems are introduced, which offer faster
operation, improved accuracy, and reduced labour.

This project is based on the principle of pneumatics, where compressed air is used to generate mechanical motion. The
system mainly consists of components such as an air compressor, pneumatic cylinder, directional control valve, hose
pipes, and a cutting tool. The compressor supplies compressed air, which is controlled by the valve and directed to the
pneumatic cylinder. The cylinder converts the air pressure into linear motion, which is used to operate the cutting
mechanism and perform the shearing of sheet metal.
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The main aim of this project is to reduce manual effort, increase productivity, and achieve precise cutting with simple
construction and low cost. The machine is designed to be compact, easy to operate, and suitable for small-scale
industries and workshops. It can effectively cut thin sheets of materials such as mild steel, aluminium, and copper.
Additionally, the system requires low maintenance and provides safe operation due to the use of air instead of oil or
other hazardous fluids. Overall, the Pneumatic Sheet Metal Cutting Machine project demonstrates the practical
application of pneumatic technology in mechanical engineering. It provides a reliable and efficient cutting solution with
potential for further improvements such as automation and advanced control systems.

IV. WORKING MODEL

FI1G.1. PNEUMATIC SHEET METAL CUTTING MACHINE

WORKING

The working of the Pneumatic Sheet Metal Cutting Machine is based on the principle of converting compressed air
energy into mechanical motion to perform the cutting operation. When the system is switched on, the air compressor
draws atmospheric air, compresses it, and stores it in a tank at a required pressure, typically around 6 to 8 bar. This
compressed air is then supplied through hose pipes to the directional control valve, which regulates the flow of air into
the pneumatic cylinder.

When the control valve is actuated, compressed air enters one side of the pneumatic cylinder, pushing the piston
forward. The piston rod is connected to the cutting blade or scissor mechanism, so as the piston moves, the cutting
blade moves downward. A sheet metal piece placed between the fixed and movable blades is then cut by the shearing
action produced due to this movement. The force generated by the compressed air ensures a smooth and efficient
cutting process.

» Advantages:-

1. Reduces manual effort and operator fatigue

2. Simple design and easy to operate

3. Low cost compared to hydraulic cutting machines

» Disadvantages:

1. Limited cutting force, not suitable for thick metal sheets
2. Dependent on continuous air supply from compressor
3. Energy loss may occur due to air leakage

4. Noise generated by compressor and air flow
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Uses:-

Transfers air pressure efficiently to operate the cutting mechanism

Helps maintain proper air flow without leakage when properly fitted
Connects compressor, FRL unit, control valve, and cylinder in the system
Allows quick and simple assembly of pneumatic circuits

Provides flexibility for moving parts of the machine without breaking
connections

AU i 4

V.RESULT AND APPLICATION

The compressor plays a vital role in achieving effective results in a pneumatic sheet metal cutting machine by
providing a continuous and controlled supply of compressed air. As a result, the machine operates smoothly with
consistent cutting performance and improved efficiency.

» Key Results

Provides continuous and steady compressed air supply
Ensures smooth and uniform movement of pneumatic cylinder
Improves cutting

Accuracy and clean finish of sheet metal

Reduces manual effort in cutting operation

SR W=

Key Applications:-

Supplies compressed air to operate the pneumatic cylinder for cutting action
Used in sheet metal cutting operations in fabrication workshops

Applied in small-scale industries for light and medium-duty cutting tasks
Supports repetitive cutting processes with consistent performance

Used in automobile workshops for pneumatic tool operations

Helps in operating other pneumatic devices like drilling and clamping tools
Suitable for educational and laboratory project setups

* v

»  Future Scope of Project:-
The future scope of an automatic colour sorting conveyor belt project is vast, moving beyond simple color detection
into advanced industrial automation, Al-driven quality control, and Internet of Things (IoT) integration. Key
advancements include enhanced sorting speed, increased accuracy for diverse materials, and the ability to integrate into
"Industry 4.0" smart factories.

VI. CONCLUSION

It is observed that pneumatic machines are cheaper than hydraulic machines. Cost of maintenance is also low as
compared to hydraulic machines since compressed air is the working fluid. The force required for punching and
shearing machines and the tool wear can be controlled by changing the process variables like clearance and angle.
'Pneumatic Sheet metal Cutting and Punching Machine' is advantageous as it can be afforded by small scale industries.
Since two operations, that is cutting and punching, can be performed on the same platform, it significantly reduces the
production time.
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