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Abstract— Shearing is the process to cut sheets using pair of 

blades, by applying shear stress along the thickness of the 

sheet. Shearing happens by extreme plastic deformation 

followed by breaking which propagates deeper into the 

thickness. The upper blade is fixed to the ram assembly that 

moves vertically and lower knife is fixed in the stationary 

table. This project is rooted on the necessity of industry to 

develop a shearing machine for cutting 5mm thick stainless 

steel sheet. In this project we will design a CAD model of 

shearing machine and analyze using FEA technique. 
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I. INTRODUCTION 

 Shearing of sheet metal is also known as die cutting 

process which cuts the sheet without the formation of 

chips of the metal. In technical terms, the process of 

shearing consist the use of straight cutting blade for 

cutting sheet metal or plates, however rods can also be 

sheared. Shearing type operations include: blanking, 

piercing, roll slitting, and trimming.  

 In shearing, a punch and a die used. Punch is used to 

push a work piece against the fixed die. Usually the 

clearance between the punch and die is 5% to 40% of 

the thickness of sheet metal. 

 There are many types of sheet metal cutting processes, 

defined by the relationship of the tool position angle 

and the thickness of the sheet to be cut. Alligator shear, 

Bench shear, Guillotine, Power Shear and Throatless 

shear these are the most common type of cutting 

process,   

II. LITERATURE REVIEW 

MR. Shubhkumar M Bhandari [1] Special Purpose 

Machines (SPM) are widely used in modern era of 

manufacturing. SPM are designed in such a way that they 

can easily perform the desired operations. SPM minimizes 

the operation time, human fatigue due to repetitive 

operation, product cost; it increases the productivity and 

assures the quality. The recent advancement in digital 

systems have now enabled us to make low cost machines. 

Sheet metal cutting is automatic machines like circle cutting 

New Changes and Cut according to marking with the help of 

Chisel and Hammer the primary process of all the processes. 

The sheet metal cutting is needed in manufacturing different 

shapes of parts of the thresher machine. 15- 20 parts of each 

thresher are from sheet metal. Proper cutting provide the 

proper folding and close fits into the mating parts. Sheet 

metal cutting is so equally important like any other 

operation otherwise the parts cannot be in required 

dimensions. The shape and geometry of the each part body 

is very different than any other component. The manual 

cutting by chisel- hammer and manual shear machine is the 

only option on which the sheet metal cutting operation can 

perform. There are so many aspects involved in the actual 

operation, but currently there is no other option other than 

manual cutting. 

Ajit Kumar Singh, Harpreet Singh, Dharmendra 

Sharma [2] This project is study about the design and 

fabrication of pneumatic cutting machine which shows 

capability to design more than one concept and fabricate the 

machine using a variety of machine. Other than that, it is 

important to studies on pneumatic and cutting force analysis 

which are the main topic for this project. So, at the end of 

this project, we will practicing on how to build and steps to 

follow to complete the requirement for this project. 

Pneumatic systems use pressurized gases to transmit and 

control power. As the name implies, pneumatic system 

typically use air (rather than some other gas) as the fluid 

medium because air is safe, low cost and readily available 

fluid. The solar pneumatically cutting machine is designed 

using various components. The components are pneumatic 

cylinder, pressure regulator, Solenoid/direction control 

valve, flow control valve, compressor, mounting table, solar 

panel. The solar panel charges the battery that runs the 

compressor. The cylinder is used for up and down motion of 

the cutting blade which performs the cutting operation on 

the sheet of aluminium material. The compressor provides 

compressed air to the cylinder, which causes movement of 

the piston rod. Different pneumatic systems work efficiently 

at different operating pressure. Hence selection of pressure 

regulator of right range is important for efficient working of 

pneumatic system. Pneumatic automation components 

extensively use sealing material made out of rubber 

compounds. For efficient and trouble free working of these 

seals, they need to be oiled or lubricated to reduce friction 

and corrosion. 

Bhabha Atomic Research Centre [3] The Shearing 

Machine meant for cutting 37/19 pins spent fuel bundles 

into 11 pieces employing multi blade assembly shall be 

designed & manufactured in line with that of existing 19 

pins Shearing Machines, improvements made on the 

existing 19 pins machines and other details such as design 

basis, layout (civil & machine) etc provided in this 

document. Details of simulated 37 & 19 pins simulated 

dummy bundles are provided under Para-4.4mm. 

The machine mainly comprises of Mechanical 

System, Hydraulic System and Electrical & Control System. 

The mechanical system performs the operations of fuel 

pushing, placing the fuel bundle between shear blades, 

chopping & diverting the cut pieces to either dissolver limb-

1 or 2 with one of the side distributor door in open 

condition. The hydraulic system facilitates pushing & 

chopping of fuel bundles employing a common power pack 

whereas electrical & control system provides electrical 

power to various actuators and controls the operation of SFC 

through PLC which receives the signal from field sensors.  

Emad Al-Momani, Ibrahim Rawabdeh [4] metal 
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blanking is a widely used process in high volume production 

of sheet metal components. The main objective of this paper 

is to present the development of a model to predict the shape 

of the cut side. The model investigates the effect of potential 

parameters influencing the blanking process and their 

interactions. This helped in choosing the process leading 

parameters for two identical products manufactured from 

two different materials blanked with a reasonable quality on 

the same mold. Finite Element Method (FEM) and Design 

of Experiments (DOE) approach are used in order to achieve 

the intended model objectives. The combination of both 

techniques is proposed to result in a reduction of the 

necessary experimental cost and effort in addition to getting 

a higher level of verification. It can be stated that the Finite 

Element Method coupled with Design of Experiments 

approach provide a good contribution towards the 

optimization of sheet metal blanking process. 

Madhu Kumar V, Arun Kumar N, Harsha B S, 

Naveen Kumar K N, Nagaraja [5] This paper deals with 

pneumatically operated cutting and bending machine. The 

bending machine is one of the most important machine tool 

in sheet metal work shop. It is primarily designed for 

bending. The bend has been made with the help of punch 

which exerts large force on the work clamped on the die. 

The sheet metal cutting process is a main part of the all 

industries. The bending machine is designed in such a way 

that, it works automatically. The automation strategy, when 

implemented is believed to result in reduced cycle time, 

costs and improved product quality. Other possible 

advantages are repeatability, increased productivity, reduced 

labor and integration of business systems. The manually 

operated machine is converted into pneumatically operated 

machine by applying proper design procedure. At the end of 

task, the conclusion is made and several recommendations 

are suggests to make an improvement about the result and 

the project for future study. 

III. DESIGN METHODOLOGY 

During a visit to the DAULAT INDSUTRIES, it was 

observed that industry has a requirement of shearing 

machine to cut 5mm thick sheets of stainless steel 

(ss).Various shearing machine are available in the market to 

perform this task but the general manager at Daulat 

Industries wants to design and fabricate the machine in 

house. After a detailed conversation with the general manger 

it is decided that the designing and optimizing part of the 

shearing machine would be executed in this project. The 

design and F.E.A. of a shearing machine capable of cutting 

5mm thick stainless steel sheets will be designed and 

optimized with the help of CAD and FEA technologies. 

With this project the company will be benefited from the 

advancements of computer technologies and thus able to 

reduce cost of procuring a shearing machine. 

IV. WORK SCHEME 

In data accumulation all design data of sheet cutting 

machine will be collected as per the requirement from 

Daulat Industries. Using this data design calculations will be 

performed. As per actual dimensions using CAD software 

CAD modeling of the plate shearing machine will be 

performed. With help of CAD model FE modeling and FE 

analysis will be performed in FEA software. Modification or 

optimization of design and analysis of modified design will 

be performed if needed and in final stage results will be 

discussed and design will be finalized. 

V. PLAN OF WORK  

 Data accumulation 

 Literature survey 

 Design calculation. 

 CAD modeling using CAD softwares. 

 Analysis of design in FEA. 

 Modification/Optimization of the design if needed. 

 Result discussion and Design finalization 

VI. CONCLUSIONS 

With the successful completion of this project using 

computer aided engineering technologies we will be able to 

reduce the fabrication cost of shearing machine without 

compromising on the performance parameters. 
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