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Abstract— The sheet metal working processes is 

predominantly used in various aspects not only for industrial 

purposes but also utilized for commercial purposes as well. 

The main aim of this project is to design and analysis of plate 

shearing machine using CAD and FEA technique. This paper 

involves several studies from literature survey and available 

sources so to get knowledge to design thick steel plate 

shearing machine. Next part of the paper will consist of CAD 

model of shearing machine, hand calculations and 

optimization of designed plate shearing machine structure 

using FEA. 
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I. INTRODUCTION 

Cutting operations are those in which a piece of sheet metal 

is separated by applying a large amount of force to cause the 

material to fail. Most of the cutting processes are performed 

by applying a shearing force, and are therefore sometimes 

referred to as shearing processes.  

Shearing is a process which cuts stock without the 

formation of chips or the use of burning or melting. Strictly 

speaking, if the cutting blades are straight the process is called 

shearing; if the cutting blades are curved then they are 

shearing-type operations. The most commonly sheared 

materials are in the form of sheet metal or plates. Shearing-

type operations include: blanking, piercing, roll slitting, and 

trimming. It is used in metalworking and also with paper and 

plastics. When a large amount of shearing force is applied, 

the shear stress in the material that will exceed its ultimate 

shear strength and the material will fail and separate at the cut 

location. This shearing force is applied by two tools, one 

above and one below the sheet. Whether these tools are a 

punch and die or upper and lower blades, the tool above the 

sheet delivers a quick downward blow to the sheet metal that 

rests over the lower tool. A small clearance of 2-10% of 

material thickness is present between the edges of the upper 

and lower tools, which facilitates the fracture of the material. 

The effects of shearing on the material change as the cut 

progresses and are visible on the edge of the sheared material. 

When the punch or blade impacts the force on the sheet, the 

clearance between the tools allows the sheet to plastically 

deform and "rollover" the edge.  

Finally, the shear stress is too great and the material 

fractures at an angle with a small burr formed at the edge. The 

height of each of these portions of the cut depends on several 

factors, including the sharpness of the tools and the clearance 

between the tools. 

 

 

 
Fig. 1.1: Sheet Metal Shearing Process 

II. LITERATURE REVIEW 

A. Vosniakos, George Christopher & Karyotis, Michael[1]: 

In this paper structural sufficiency of an industrial hydraulic 

shear to safeguard quality of the cuts is investigated by 3D 

finite element modeling of base and guillotine of the machine 

tool. Shearing forces are calculated analytically and rams as 

well as guillotine hinges are represented by calculated actions 

and reactions accordingly. Reinforcement with ribs and 

structural sheet thickening are investigated in alternative 

models, the ribs giving a reduction of maximum blade gap by 

a factor of 3.  

B. Dinesh Lamse, Akash Navghare, Rahul Chavhan, Ajay 

Mahawadiwar [2]: 

The purpose of this project is to therefore design a simple, 

easily operated pneumatic sheet metal cutting and bending 

machine that is sturdy and strong. A pressure of 8-10 bar is 

enough for operating the unit. The pressurized air passing 

through the tubes to the cylinder, forces the piston out whose 

power through the linkage is transmitted to the punch. 

C. Cheng Hua Wang David A. Bourne [3]: 

This paper describes an integrated system for the design and 

production of sheet metal parts. We have identified some 

important features for the sheet metal bending process. These 

features are automatically generated as the design progresses. 

After the designs are complete, our automatic process 

planning system uses the features and generates new ones to 

aid the production of plans with near minimum 

manufacturing costs. 

D. Ajaykuamr S. Likhiya, Nimesh B. Patel [4]: 

In this project ram of hydraulic shearing machine ram are 

designed by the design procedure. Ram is analyzed to 

improve its performance and quality for hydraulic shearing 

machine. The ram of hydraulic shearing machine are modeled 
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by using modeling software CREO. Stress analysis has been 

applied on ram of hydraulic shearing machine by using 

analyzing software ANSYS.  

E. Tejas Patel, Vikas Panchal, Saurin Sheth, Purvi Chauhan 

[5]: 

The aim of this paper is to integrate the mechanical system of 

hydraulic press with hydraulic system to facilitate the ease of 

operation to manufacture the smaller parts in a bulk. In the 

present scenario, time constrain is a crucial part for 

completion of any production process. Thus with the aid of 

automization, the production time can be reduced as well as 

higher degree of accuracy can be achieved as the human 

efforts will be alleviated. Thus an attempt has been made to 

provide the smooth and rapid functioning of press work with 

the help of hydraulic system.  

F. A.K.Kumaresh, B.Balaji , M. Raj Kumar [6]: 

The main aim of this paper is to design a die with 

interchangeable die and punches and reduce the weight of the 

material by means of changing the materials of die sets. This 

paper mainly focuses on different operations done in single 

die set with various stations just like a progressive die. But 

the difference is mode of operation –  Progressive die can 

perform a sequence of operation at a single stroke of press, 

here this die can perform an individual operation in each 

station on the die set at a single stroke of press. This should 

constantly eliminate the loss in production time and reduces 

the man power from loading and unloading the sheets. The 

parts of the die sets, punch and die are designed in the solid 

works and assembled with the mounting hardware. The Finite 

element analysis of each part of the die sets are done with the 

simulation express tool. 

III. IDENTIFIED GAPS IN LITERATURE 

The sheet metal industry has focused on the automation of 

shearing, quality of cuts in shearing operation, design of ram 

in shearing machine and only few researchers have 

investigated for the design improvement and optimization of 

plate shearing machine .Understanding the above problems 

and gaps in research work this work is mainly focused on 

design and analysis of plate shearing machine using CAD and 

FEA techniques. 

IV. PROBLEM FORMULATION  

There are various shearing machine available in the market to 

perform this task, but the company is insisting to design and 

fabricate the machine in house as these machines are costly 

and generally cost more than 7 to 8Lakh rupees.  

In this project, the design and analysis of a shearing 

machine which is capable of cutting 8ft wide and 8mm thick 

sheet metal will be performed. Also this design will be 

optimized with the help of CAD and FEA software.  

V. RESEARCH METHODOLOGY 

The design and analysis of plate shearing machine which is 

capable of cutting 8ft wide and 8mm thick sheet metal. In this 

work all the essential data will be accumulated ,then design 

calculation of the plate shearing will be done .According to 

calculation CAD model of the plate shearing machine will be 

generated .Then analysis of design in FEA will be performed. 

If needed modification and optimization in the design will be 

performed FEA analysis and calculations will be performed 

.After that results will be discussed and design will be 

finalized 

VI. CONCLUSION 

This project involves the design and analysis of plate shearing 

machine using FEA and Cad techniques. The detailed study 

of plate shearing machine from the sources available has 

assisted us to gain greater exposure of shearing operations, 

meachanism, optimizations, and working principle. By 

performing design and analysis of plate shearing machine 

using FEA and CAD Techniques Company will be directly 

benifited as this may increase the productivity and increases 

the accuracy of the production. 
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