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ABSTRACT 

 

In this project, a Pedal Operated  Hydraulic Sheet Metal Shearing Machine has been 

fabricated. A hydraulic jack is used as the hydraulic component here. The project was started 

with as objective to minimize the effort required in shearing metal sheets of various thickness 

as compared to that required when using a simple hand-operated mechanical shear cutter. 

        As the application of effort by using foot is easier than to apply it by hand, hence, the 

fabricated device has been modified and transformed into a foot-pedal operated cutter. This 

modification also adds an advantage to the device, that, the hands of the operator remain free 

to hold the metal sheet firmly between the cutting blades during the shearing process. 

The effort required to shear metal sheets of different thickness is examined and  the 

amount of effort is decreased as compared to that of the conventional hand-operated 

mechanical shear cutter. This indicates the accomplishment the objective of this project. 
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Chapter 1 

INTRODUCTION 

 

1.1 Sheet Metal  

Sheet metal is simply a metal formed into thin and flat pieces. It is one of the 

fundamental forms used in metal working and can be cut and bent into a variety of 

different shapes. Countless everyday objects are constructed from this material. 

Thickness can vary significantly, although extremely thin thickness is considered foil 

or leaf, and pieces thicker than 6 mm (0.25 in) are considered plate. Sheet metal is 

available in flat pieces or as a coiled strip. The coils are formed by running a 

continuous sheet of metal through a roll slitter. The thickness of the sheet metal is 

called its gauge. Commonly used steel metal ranges from 30 gauge to about 8 gauge. 

The larger the gauge number, the thinner the metal. Gauge is measured in ferrous 

(iron based) metals while non-ferrous metals such as aluminium or copper are 

designated differently i.e. copper is measured in thickness by ounce. There are many 

different metals that can be made into sheet metal, such as aluminium. brass, copper, 

steel, tin, nickel and titanium. For decorative uses. Sheet metals include silver, gold 

and platinum (platinum sheet metal is also utilized as a catalyst. 

 

1.2 Sheet Metal Shearing 

Shearing processes are those in which a piece of sheet metal is separated by 

applying enough force to cause the material to fail. The Shearing operations are 

performed by applying shear force. When enough shear force is applied, the shear 

stress in the material will exceed the ultimate shear strength and the material will fail 

and separate at the location of cut. 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 is present between the edges of the upper and lower tools, 

which facilitates the fracture of the material. The size of this clearance is typically 2-
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10% of the material thickness and depends upon several factors, such as the specific 

shearing process, material and sheet thickness. 

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 

sheet, the clearance between the tools allows the sheet to plastically deform and 

rollover the edge. As the tool penetrates the sheet further, the shearing results in a 

vertical burnished zone of material. 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 these 

portions of the cut depends on several factors, including the sharpness of the tools and 

the clearance between the tools. 

 

1.3 Shearing 

The term "shearing" by itself refers to a specific cutting process that produces 

straight line cuts to separate a piece of sheet metal. Most commonly, shearing is used 

to cut a sheet parallel to an existing edge which is held square, but angled cuts can be 

made as well. For this reason, shearing is primarily used to cut sheet stock into 

smaller sizes in preparation for other processes. Shearing has the following 

capabilities:  

 Sheet thickness: 0.005-0.25 inches  

 Tolerance:± 0.1 inches (±0.005 inches feasible) 

 Surface finish: 250-1000µin (125-2000 µin feasible)  

 

The shearing process is performed on a shear machine, often called a squaring 

shear or power shear, that can be operated manually (by hand or foot) or by hydraulic, 

pneumatic, or electric power; A typical shear machine includes a table with support 

arms to hold the sheet, stops or guides to secure the sheet, upper and lower straight-

edge blades and a gauging device to precisely position the sheet. The sheet is placed 

between the upper and lower blade, which are then forced together against the sheet, 

cutting the material. In most devices, the lower blade remains stationary while the 

upper blade is forced downward. The upper blade is slightly offset from the lower 



Chapter 1 

 

3 

blade, approximately 5-10% of the sheet thickness. Also, the upper blade is usually 

angled so that the cut progresses from one end to the other, thus reducing the required 

force. The blades used in these machines typically have a square edge rather than a 

Knife-edge and are available in different materials, such as low alloy steel and high-

carbon steel. 

Shearing of sheet metal between two cutting edges: 

(1) Just before the punch contacts work 

(2) Punch begins to push into work, causing plastic deformation 

(3) Punch compresses and penetrates into work causing a smooth cut 

surface 

(4) Fracture is initiated at the opposing cutting edges which separates 

the sheet 

 

 

Figure 1.1: Shearing action 
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1.4 Types of Shearing Machine:  

1.4.1. Pneumatically operated 

1.4.2.  Hydraulically operated 

1.4.3. Rack and pinion operated 

1.4.4. Spring operated  

A brief description of all types is as follows: 

 

1.4.1 Pneumatically operated 

Here the advancement of the header is carried out in the upward and the 

downward direction using the pneumatic double acting piston and cylinder 

unit arrangement along with the hand operated direction control valve. In this 

type of machine high pressure acts used as the working fluid for transfer of 

power and motion. 

 

1.4.2 Hydraulically operated  

Here the lowering and raising of the header is carried over using the 

hydraulic piston and cylinder arrangement to actuate the piston and cylinder. 

The oil is allowed to enter the cylinder from front or the back side of the 

piston. But the oil is comparatively costlier and its leakage may cause some 

problems 

.  

1.4.3 Rack and pinion operated 

Here the lowering and the raising of the header are carried out manually 

using the rack and pinion arrangement. In this case the required pressure is 

applied manually using direct hand pressure on the rack using pinion and lever 

arrangement the machine is robust and requires large pressure. Hence it is not 

suitable. 
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1.4.4 Spring operated 

The working of spring operated machine is similar to the rack and pinion 

operated machine but differs from in it construction Here the lowering and the 

raising of the heating handle are carried out manually and it requires too much 

pressure for its operation and also there is possibility of having damage to the 

work piece if not handled carefully. 

 

1.5 Hydraulic System 

The controlled movement of parts or a controlled application of force is a 

common requirement in the industries. These operations are performed mainly by 

using electrical machines or diesel, petrol and steam engines as a prime mover. These 

prime movers can provide various movements to the objects by using some 

mechanical attachments like screw jack, lever, rack and pinions etc. However, these 

are not the only prime movers. The enclosed fluids (liquids and gases) can also be 

used as prime movers to provide controlled motion and force to the objects or 

substances. The specially designed enclosed fluid systems can provide both linear as 

well as rotary motion. The high magnitude controlled force can also be applied by 

using these systems. This kind of enclosed fluid based systems using pressurized 

incompressible liquids as transmission media are called as hydraulic systems. The 

hydraulic system works on the principle of Pascal’s law which says that the pressure 

in an enclosed fluid is uniform in all the directions. The force given by fluid is given 

by the multiplication of pressure and area of cross section. As the pressure is same in 

all the direction, the smaller piston feels a smaller force and a large piston feels a large 

force. Therefore, a large force can be generated with smaller force input by using 

hydraulic systems 

The hydraulic systems consists a number of parts for its proper functioning. 

These include storage tank, filter, hydraulic pump, pressure regulator, control valve, 

hydraulic cylinder, piston and leak proof fluid flow pipelines. It consists of: 

 A movable piston connected to the output shaft in an enclosed 

cylinder 
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 Storage tank 

 filter 

 Electric pump 

 Pressure regulator 

 Control valve 

 Leak proof closed loop piping. 

 

1.6 Applications of Hydraulic Systems 

The hydraulic systems are mainly used for precise control of larger forces. The 

main applications of hydraulic systems can be classified in five categories: 

 

1.6.1 Industrial 

Plastic processing machineries, steel making and primary metal 

extraction applications, automated production lines, machine tool 

industries, paper industries, loaders, crushes, textile machineries, R & 

D equipment and robotic systems etc.  

1.6.2 Mobile hydraulics 

Tractors, irrigation system, earthmoving equipment, material 

handling equipment, commercial vehicles, tunnel boring equipment, 

rail equipment, building and construction machineries and drilling rigs 

etc. 

1.6.3 Automobiles 

It is used in the systems like breaks, shock absorbers, steering 

system, wind shield, lift and cleaning etc. 

1.6.4 Marine applications 

It mostly covers ocean going vessels, fishing boats and navel 

equipment. 
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1.6.5 Aerospace equipment 

There are equipment and systems used for rudder control, landing 

gear, breaks, flight control and transmission etc. which are used in 

airplanes, rockets and spaceships. 

 

1.7 Advantages and Disadvantages of Hydraulic Systems 

1.7.1 Advantages  

(a) The hydraulic system uses incompressible fluid which results in 

higher efficiency.  

(b) It delivers consistent power output which is difficult in pneumatic or 

mechanical drive systems.  

(c) Hydraulic systems employ high density incompressible fluid. 

Possibility of leakage is less in hydraulic system as compared to that 

in pneumatic system. The maintenance cost is less.  

(d) These systems perform well in hot environment conditions.  

1.7.2 Disadvantages 

(a) The material of storage tank, piping, cylinder and piston can be 

corroded with the hydraulic fluid. Therefore one must be careful 

while selecting materials and hydraulic fluid.  

(b) The structural weight and size of the system is more which makes it 

unsuitable for the smaller instruments.  

(c) The small impurities in the hydraulic fluid can permanently damage 

the complete system, therefore one should be careful and suitable 

filter must be installed.  

(d) The leakage of hydraulic fluid is also a critical issue and suitable 

prevention method and seals must be adopted. 

(e) The hydraulic fluids, if not disposed properly, can be harmful to the 

environment. 
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1.8 Theoretical Formulae Used 

 

1.8.1 Force Required to Shear the Sheet 

Force required to cut the Sheet (F) = L*t*Tmax 

L → Length of cut 

t → Thickness of material 

Tmax → Max. Shear strength of the sheet material 

 

1.8.2 Pressure Force on Plunger of Hydraulic Jack 

Consider a ram and plunger, operating in two cylinders of different diameters, 

which are interconnected at the bottom, through a chamber, which is filled with some 

liquid. 

      

Figure 1.2: Hydraulic jack (force diagram) 

Let 

W= Weight to be lifted, 

F = Force applied on the plunger, 

A = Area of ram, and 

http://engineering.myindialist.com/wp-content/uploads/2009/10/clip_image0049.gif
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a = Area of plunger. 

Pressure intensity produced by the force 𝐹: 

𝑝 =  
𝐹

𝐴𝑟𝑒𝑎 𝑜𝑓 𝑝𝑙𝑢𝑛𝑔𝑒𝑟
=

𝐹

𝑎
 

As per Pascal’s law, the above intensity 𝒑 will be equally transmitted in all directions. 

Therefore, The pressure intensity on ram: 

𝑝 =
𝐹

𝑎
=

𝑊

𝐴
          𝑜𝑟        𝑊 = 𝐹 × (

𝐴

𝑎
) 

Above Equation indicates that by applying a small force 𝑭 on the plunger, a large 

force 𝑾 may be developed by the ram. 

Mechanical advantage of jack = 𝐴
𝑎⁄  

If the force in the plunger is applied by a lever which has a mechanical advantage 

(𝐿/𝑙) then total mechanical advantage of jack  = (𝐿/𝑙) × (𝐴/𝑎) 

The ratio (𝐿/𝑙) is known as leverage of press 
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Chapter 2 

LITERATURE SURVEY 

 

                  Avinash Jathae et. al. [1] in their project report, have developed a hydraulic sheet 

metal cutting machine using hydraulic pump which was driven by motor and the pressure of 

the oil flow was maintained by a control unit where they have used a solenoid valve with one 

input. The hydraulic oil they used was HLP 68. This machine is for sheet metal industry and 

can be made into multiple machines and should be used as circle cutting cum straight cutting 

machine .The machine is simple to maintain easy to operate.  

                   K. Krantikumar et. al. [2] in their project report, have developed a Pneumatic 

sheet metal cutting machine using force of compressed air. The machine is operated by a 

pneumatic hand lever of two ways control valve. For controlling the compressed air flow 

they have used solenoid valve.  

                Sermaraj. M  et. al. [3] in his paper work, has shown the design and fabrication of 

pedal operated reciprocating pump. The pump set and includes a housing in which a foot 

pedal and drive shaft rotate an eccentric pin rotating with the drive shaft moves a connecting 

rod which in turn causes push rod to move linearly. The pushrod extends into a pressure tight 

chamber formed above the rising main. A pump rod connected to the push-rod extends to the 

conventional plunger through verified motion. 

 



Chapter 3 

Components and Description 

 

3.1 Hydraulic Jack  

A hydraulic jack is a mechanical device used as a lifting device to lift heavy 

loads or to apply great forces. A hydraulic jack uses a liquid, which is incompressible, 

that is forced into a cylinder by a pump plunger. Oil is used since it is self-lubricating 

and stable. When the plunger pulls back, it draws oil out of the reservoir through a 

suction check valve into the pump chamber. When the plunger moves forward, it 

pushes the oil through a discharge check valve into the cylinder. The suction valve 

ball is within the chamber and opens with each draw of the plunger. The discharge 

valve ball is outside the chamber and opens when the oil is pushed into the cylinder. 

At this point the suction ball within the chamber is forced shut and oil pressure builds 

in the cylinder. 

Hydraulic jack is based on the Pascal’s law which states that increase in 

pressure on the surface of a confined fluid is transmitted undiminished throughout the 

confined vessel or system. 

 

Figure 3.1: Hydraulic jack 
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Two common types of hydraulic jacks include 

3.1.1. Bottle Jacks 

3.1.2. Floor Jacks 

 

3.1.1 Bottle Jacks  

 

Bottle Jacks became popular in the early 1900s when the automobile 

industry began to take off. Also called hand jacks, bottle jacks provided an 

easy way for an individual to lift up a vehicle for roadside inspection or 

service. Their resemblance to milk bottles earned bottle jacks their name—

today, they range in size and weight to offer a lifting capability ranging from 

one hundred to several tons. Bottle jacks feature a vertical shaft, which 

supports a platform (called a bearing pad) that directly bears the weight of the 

object as it is lifted. Although they are most commonly used in the automobile 

industry (1.5 to 5 ton jacks are frequently used to lift cars), bottle jacks have 

other uses as well. In the medical industry they can be used in hydraulic 

stretchers and patient lifts. In industrial applications, they can be found as pipe 

benders used in plumbing, as cable slicers for electrical projects, and as 

material lifts within warehouses. Their ability to lift heavy loads plays a big 

role in enabling the repair of large agricultural machinery and in many 

construction operations. Bottle jacks can be secured within a frame, mounted 

on a beam, or simply used as they are for easier jack transportation 

 

3.1.2 Floor Jacks  

 

Unlike bottle jack shafts, the shaft in a floor jacks is horizontal—the 

shaft pushes on a crank that connects to a lifting pad, which is then lifted 

horizontally. Floor jacks typically provide a greater range of vertical lift than 

bottle jacks, and are available in two sizes. The original jack is about four feet 

long, a foot wide, and weights around 200 pounds—they can lift 4-10 tons. A 
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more compact model was later made, which is about three feet in length, and 

can lift 11/2 tons. Although mini jack are also produced, they are not a 

recognized standard type of floor jack. Typically, one of the first two sizes 

should be used. 

 

3.2 Main Components of Hydraulic Jack 

(a) Main body 

(b) Cylinder and screw post 

(c) Lever arm and hardware 

(d) Wire mesh and filter 

(e) Top hex nut 

(f) Bottom rubber O-ring 

 

3.3 Working of Hydraulic Jack  

Hydraulic jack works on the principle of ―Pascal‘s law. When the handle is 

operated, the plunger reciprocates then the oil from the reservoir is sucked into the 

plunger cylinder during upward stroke of the plunger through the suction valve. The 

oil in the plunger cylinder is delivered into the ram cylinder during the downward 

stroke of the plunger through the delivery valve. This pressurized oil lifts the load up, 

which is placed on top plate of the ram. After the work is completed the pressure in 

the ram cylinder is released by unscrewing the lowering screw thus the pressure 

releases and the ram is lowered, then the oil is rushed into the reservoir. It consists of 

plunger cylinder on one side and ram cylinder on the other side. These two cylinders 

are mounted on base which is made of mild steel. Plunger cylinder consists of plunger 

which is used to build up the pressure by operating the handle. Plunger cylinder 

consists of two non-return valves i.e. one for suction and other for delivery. Ram 

cylinder consists of ram which lifts the load. The ram cylinder connected to delivery 

valve of plunger cylinder. It is also consists of lowering screw this is nothing but a 

hand operated valve used for releasing the pressure in the ram cylinder for get down 

the load. 
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3.4 Lever 

A lever is a machine consisting of a beam or rigid rod pivoted at a fixed hinge, 

or fulcrum. A lever is a rigid body capable of rotating on a point on itself. On the 

basis of the location of fulcrum, load and effort, the lever is divided into three types. 

A lever amplifies an input force to provide a greater output force, which is said to 

provide leverage. The ratio of the output force to the input force is the mechanical 

advantage of the lever. 

A lever is a beam connected to ground by a hinge, or pivot, called a fulcrum. 

The ideal lever does not dissipate or store energy, which means there is no friction in 

the hinge or bending in the beam. In this case, the power into the lever equals the 

power out, and the ratio of output to input force is given by the ratio of the distances 

from the fulcrum to the points of application of these forces. This is known as the law 

of the lever. 

The mechanical advantage of a lever can be determined by considering the 

balance of moments or torque, T, about the fulcrum. 

𝑻𝟏 = 𝑭𝟏𝒂     ,    𝑻𝟐 = 𝑭𝟐𝒃 

 

Figure 3.2: Lever mechanism 

Where F1 is the input force to the lever and F2 is the output force. The 

distances 𝒂 and 𝒃 are the perpendicular distances between the forces and the fulcrum. 

Since the moments of torque must be balanced, 𝐓𝟏 = 𝐓𝟐 . So 𝐅𝟏𝐚 = 𝐅𝟐𝐛 

The mechanical advantage of the lever is the ratio of output force to input force, 

𝐌.𝐀. = 𝐅𝟐 𝐅𝟏⁄  
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This relationship shows that the mechanical advantage can be computed from 

ratio of the distances from the fulcrum to where the input and output forces are 

applied to the lever, assuming no losses due to friction, flexibility or wear. 

 

3.5 Classes of Levers  

Levers are classified by the relative positions of the fulcrum, effort and 

resistance (or load). It is common to call the input force the effort and the output 

force the load or the resistance. This allows the identification of three classes of levers 

by the relative locations of the fulcrum, the resistance and the effort. 

 

Figure 3.3: Three classes of levers 

 Class 1: Fulcrum in the middle: the effort is applied on one side of the fulcrum 

and the resistance (or load) on the other side, for example, a seesaw, 

a crowbar or a pair of scissors. Mechanical advantage may be greater than, less 

than, or equal to 1. 

 Class 2: Resistance (or load) in the middle: the effort is applied on one side of 

the resistance and the fulcrum is located on the other side, for example, 
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a wheelbarrow, a nutcracker, a bottle opener or the brake pedal of a car. 

Mechanical advantage is always greater than 1. 

 Class 3: Effort in the middle: the resistance (or load) is on one side of the 

effort and the fulcrum is located on the other side, for example, a pair 

of tweezers or the human mandible. Mechanical advantage is always less than 

1. 

These cases are described above where the fulcrum is in the middle for the 1st 

class lever, the resistance is in the middle for the 2nd class lever, and the effort is in 

the middle for the 3rd class lever 

 

3.6 Shear Cutter 

A shear cutter is used to cut sheet metal and works on the principle of 

"shearing cutting action". The cutter used in this project consists of two plates, one 

fixed and the other movable with the help of lever. The sheet metal is precisely placed 

over the fixed plate and the lever is pull down with the help of force transmitted by 

the hydraulic jack resulting in shearing of the sheet. 

 

Figure 3.4: Hand-operated Mechanical Shear cutter  
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3.7 Spring 

A spring is an elastic object used to store mechanical energy. Springs are 

usually made out of spring steel. There are a large number of spring designs; in 

everyday usage the term often refers to coil springs. 

 

Figure 3.5: Helical Springs 

When a spring is compressed or stretched from its resting position, it exerts an 

opposing force approximately proportional to its change in length (this approximation 

breaks down for larger deflections). The rate or spring constant of a spring is the 

change in the force it exerts, divided by the change in deflection of the spring. That is, 

it is the gradient of the force versus deflection curve. An extension or compression 

spring's rate is expressed in units of force divided by distance, for example lbf/in or 

N/m. A torsion spring is a spring that works by twisting; when it is twisted about its 

axis by an angle, it produces a torque proportional to the angle. 

Springs are made from a variety of elastic materials, the most common being 

spring steel. Small springs can be wound from pre-hardened stock, while larger ones 

are made from annealed steel and hardened after fabrication. Some non-ferrous metals 

are also used including phosphor bronze and titanium for parts requiring corrosion 

resistance and beryllium copper for springs carrying electrical current (because of its 

low electrical resistance). 
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FABRICATION, WORKING AND COST ESTIMATION 

 

Fabrication is a value added process that involves the construction of the model from 

various raw materials. The components; tools and equipments used in fabrication of our 

model are described below along with related cost calculations. 

 

4.1 Fabrication  

Materials Used for Fabrication and Their Specifications are as given below: 

1. Hydraulic Jack 

 Quantity: 1 

 Dimensions (in cm): 11*18*9.5 

 Weight (in gm): 2400 

 Max working force: 29 KN 

 Operation: Manual 

2. Cutter 

 Quantity: 1 

 Material: 35C8 

 Cutter length (in inch): 12 

3. Frame 

 20*20 mm MS square pipe 

4. Sheet 

 18 gauge MS sheet 

5. Flat Bar 

 45*10 mm 

6. Clamp 

 40*5 mm flat iron 

 40*40 mm angle iron 

7. Spring 
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4.1.1 Tools and Equipments Used 

The following machines have been used for doing the fabrication work: 

(a)  Metal Chop Saw Machine 

Chop saws are circular saws mounted on a pivot arm anchored in a 

metal base. Many models can rotate 45 degrees in either direction to make 

angled cuts. Chop saws are designed to either cut metal and other hard 

materials or to crosscut wood. A chop saw for cutting wood is also called 

a miter saw. 

 

Figure 4.1: Metal Chop Saw Machine 
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(b)  Drilling Machine 

A drilling machine is a tool used for drilling holes in various types 

of wood, plastic and metal. The bench drill is bolted down for 

safe drilling of such materials. The pillar drill is a larger version of the 

bench drill and has a long column enabling it to stand on the floor. 

 

Figure 4.2: Drilling Machine 

(c) Electric Arc welding  

It is a process that is used to join metal to metal by using electricity to 

create heat enough to melt metal, and the melted metals when cool result 

in a binding of the metals. It is a type of welding that uses a welding 

power supply to create an electric arc between an electrode and the base 

material to melt the metals at the welding point. They can use 

either direct (DC) or alternating (AC) current, and consumable or non-

consumable electrodes. The welding region is usually protected by some 

type of shielding gas, vapour, or slag. Arc welding processes may be 

manual, semi-automatic, or fully automated. 

 

https://en.wikipedia.org/wiki/Welding
https://en.wikipedia.org/wiki/Welding_power_supply
https://en.wikipedia.org/wiki/Welding_power_supply
https://en.wikipedia.org/wiki/Electric_arc
https://en.wikipedia.org/wiki/Direct_current
https://en.wikipedia.org/wiki/Alternating_current
https://en.wikipedia.org/wiki/Electrode
https://en.wikipedia.org/wiki/Shielding_gas
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4.2 Parts of the Model 

The model comprises of the following different parts: 

(a)  Base frame 

 It is the main supporting part of our project. The hydraulic jack, 

shear cutter, fulcrum rests on the base frame. It is made up of mild steel 

square bar and sheet. The spring is attached to the base frame. 

 

Figure 4.3: Base Frame 

 

(b)  Hydraulic jack 

A hydraulic jack is a mechanical device used as a lifting device to 

lift heavy loads or to apply great forces. A hydraulic jack uses a liquid, 

which is incompressible, that is forced into a cylinder by a pump plunger. 

Oil is used since it is self-lubricating and stable. 

 

Figure 4.4: Hydraulic jack 
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(c)  Spring 

A spring is an elastic object used to store mechanical energy. 

Springs are usually made out of spring steel. There are a large number of 

spring designs; in everyday usage the term often refers to coil springs. 

 

 

 

Figure 4.5: Spring 

 

(d)  Lever 

A lever is a machine consisting of a beam or rigid rod pivoted at a 

fixed hinge, or fulcrum. A lever is a rigid body capable of rotating on a 

point on itself. 

 

 

Figure 4.6: Lever 
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(e)  Shear Cutter 

A shear cutter is used to cut sheet metal and works on the principle 

of "shearing cutting action". The cutter used in this project consists of two 

plates, one fixed and the other movable with the help of lever. 

 

Figure 4.7: Shear Cutter 

(f)  Bolt 

A bolt is a form of threaded fastener with an external male thread. 

Bolts are often used to make a bolted joint. 

 

Figure 4.8: Bolt 
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(g)  Final Assembled figure 

It is the assembled figure in which the model is being fabricated 

with all the above mentioned parts. 

 

Figure 4.9: Final Assembly 
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4.3   Fabrication of initial hand operated hydraulic shear cutter  

The model which we had fabricated initially was hand operated hydraulic shear cutter.  

 

1. Base frame   2. Hydraulic jack   3. Spring  

4.Fulcrum           5. Shear Cutter       6.Link connecting hydraulic jack and shear cutter 

Figure 4.10 : Initial hand operated hydraulic shear cutter 

 

4.4 Modification of the Fabricated Model 

The objective of the project was the fabrication of foot / pedal operated hydraulic sheet metal 

shearing machine. At first we fabricated a hand operated hydraulic shearing machine and the 

fabrication was successful. So in this session, the model was modified to foot / pedal operated 

hydraulic shearing machine.  
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1. Base frame   2. Hydraulic jack   3. Spring  

4.Fulcrum    5. Shear Cutter   6.Foot pedal   

7.Link connecting hydraulic jack and shear cutter 

 

Figure 4.11 : Final fabricated model ( Front view) 

 

 

Figure 4.12 : Final fabricated model ( Top view) 
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4.5 Working Principle of the model 

 According to the design, the shearing blades are connected to the hydraulic 

jack by a mild steel flat bar lever which is supported by a fulcrum. 

 One end of flat bar lever is connected to the upper moving blade of the shear 

cutter by bolts and the other end is welded to the moving piston of the 

hydraulic jack which is extended with a connection of spring to the base plate 

for moving back the blade to initial position after releasing the valve of the 

hydraulic jack. 

 When the pedal of our model is pushed down, with release valve closed the 

piston of the jack moves up which in turns moves the flat bar lever  upward 

due to which the other end of the bar lever moves down. During this stage the 

spring connected to the end gets extended. 

 The end which moves down applies force on the upper moving blade 

connected to it. The upper blade moves down and it exerts pressure on the 

metal sheet which gets sheared between the two blades as the shear stresses 

are greater than the shear strength of the material and the remainder of the 

material is torn. 

 After the shearing operation, the release valve is opened, the spring 

compresses as a result it pulls the upper blade to its initial position. 

 Again the release valve is closed and the hand lever of the hydraulic jack is 

moved up and down and the process continues and the shearing of metal sheet 

takes place. 

 

 

 

 

 

https://en.wikipedia.org/wiki/Shear_strength
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4.6 Cost Calculations 

A cost estimate is the approximation of the cost of a program, project or 

operation. Below table depicts the overall cost involved in this project. We have tried 

to minimize the cost as low as possible without any compromise with quality and 

quantity used. The cost estimation is given in Table 4.1. 

 

 Table 4.1: Cost Calculations 

SL. 

NO. 
COMPONENTS Quantity 

COST IN RUPEES 

(RS.) 

1 Conventional Sheet cutter 1 2000 

2 Hydraulic jack 1 700 

3 Spring 2 200 

4 Material charges for frame - 1000 

5 Labour cost - 1800 

 Total cost  5700 
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Chapter 8 

RESULT AND DISCUSSION 

8.1 Results 

We have successfully fabricated the proposed working model of our project. 

An experiment was performed to have the necessary idea about how much thick metal 

sheets can be cut. We saw that the model was able to cut sheets of 18 gauge (1.214 

mm), 20 gauge (0.912 mm), 22 gauge (0.759 mm) of mild steel easily without burr 

formation. Moreover, the effort required to cut / shear the metal sheet is quite less 

compared to a simple shear cutter.  

8.2 Discussions 

Every model has its own advantages and disadvantages, this model is of no 

exception. This chapter highlights about the same. The drawbacks so found can be 

further studied and the route to modification and optimization of different parameters 

are still open. 

These are some of the important merits of the fabricated Hydraulic Sheet cutter: 

1. By applying less effort sheets can be cut easily. 

2. Cutting process can be Comfortably carried out. 

3. Cutting without bending is achieved. 

4. High skilled labour is not required. 

5. Less floor space is occupied. 

6. Low cost and less maintenance. 

One drawback of the of the fabricated Hydraulic cutter is that, more than one foot 

stroke is required to complete the cutting operation. This number can be reduced by 

incorporating a master cylinder. So this leads to the scope of an important future 

modification of the models. Also, the conventional cutter used in fabricating the 

model is not suitable for cutting 2 mm thick metal sheets due to lower clearance 

between the blades. A suitable cutter with adequate blade clearance can be installed 

for this purpose. 



 

33 
 

Chapter 9 

CONCLUSION AND FUTURE SCOPE  

 

9.1 Conclusion 

After the successfully completion of fabrication of the model and its testing, it 

is clear that it can cut sheets effectively below 2 mm thickness using less effort. 

This machine is advantageous to small sheet metal cutting industries as they 

cannot afford the expensive power operated shearing machines. 

9.2 Future Scope 

Since old age man is always trying to gain more and more luxurious. He is 

always trying to develop more and more modified technique with increasing aesthetic 

look and economic consideration. Hence there is always more and more scope. But 

sometimes, some constraints limit the option to carry out further works. 

For the current project work, due to time constraint, we have successfully 

fabricated the model only. But this proves it that such low cost manually operable 

hydraulic shearing machines can be constructed and owned by small scale industries. 

But there are huge scopes to make it far better. In this regard we would like to put 

forward the following modifications that can be carried out to our fabricated model in 

future and make it more efficient. 

1. The range of cutting thickness can be increased by changing the clearance 

between the blades and installing more hardened blades. 

2. The number of strokes required to cut the sheet can be reduced by installing an 

intermediate tank (master cylinder) . 

3. Efficiency can be improved by proper designing and optimization of different 

parameters like the position of fulcrum, capacity of the hydraulic cylinder 

required, optimum required stiffness of the spring used etc. 
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