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Abstract— In the work of liberalization (more freedom in 

action) the civil & mechanical sector has taken much 

importance in advancement & technology in various fields, 

and also much than the core industrial sector. In most 

developed cities need a lot of man power to split bar in to 

small parts. This man power requires various equipment viz. 

Hammer, chisel, hacksaw etc. Thus in order to avoid these 

project benefits in various ways. Use this lightweight tool to 

cut steel bars and other materials anywhere. Hydraulic power 

means minimum operator effort and a smooth guillotine-

action reduces the risk of jamming Double-acting operation 

Cutting range 8 to14 mm in stroke. Hydraulic fluids also 

called hydraulic liquids are the medium by which power is 

transferred in hydraulic machinery. The hydraulic fluid also 

known as tractor fluid, hydraulic fluid is the life of the 

hydraulic circuit. It is usually petroleum oil with various 

additives. Some hydraulic machines require fire resistant 

fluids, depending on their applications. In some factories 

where food is prepared, either an edible oil or water is used 

as working fluid for health and safety reasons. In addition to 

transferring energy, hydraulic fluids needs to lubricate 

components, suspend contaminants and metal filling for 

transport to the filter and to function well to several hundred 

degrees Fahrenheit or Celsius. 
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I. INTRODUCTION 

The shearing process of metal is complex and highly 

technical when it involves factors such as clear structure, 

slippage planes, brittle fracture and anisotropy. For the user, 

it's important to know that both tensile stress and compressive 

stress are involved. During a cut, a shear goes through 

horizontal stress, vertical stress, and torsion stress. When the 

knife makes contact with the metal being sheared, the top 

surface is put under tension and with the support of the lower 

knife; the bottom surface is put under compression. As the 

elastic tolerance of the metal is exceeded, it is stressed in 

shear until its maximum strength is exceeded, where the piece 

then breaks away completely from the parent metal. If the 

knives are sharp and the clearance between the top and 

bottom knife edges are correct, the sheared edge will be clean 

and close to the perpendicular. Thus, to insure accurate 

shearing, the crosshead and bed must be rigid enough to resist 

deflection. 

As the name of our project is hydro-pneumatic bar 

cutting machine of our project is combination of hydraulic 

system and pneumatic systems. Hence the hydraulic and 

pneumatic components came in the picture. The hydraulic 

components used in our project are hydraulic jack, pressure 

intensifier, tank, hydraulic hoses etc. For pneumatic we have 

used air compressor, single acting cylinder, direction control 

valve (push button spring loaded). These all main 

components are used for the manufacturing of this machine. 

In this we have solved the problem present on the shop floor 

and solution is that to reduce the fatigue of operator and 

improve the quality of cut, considering operator is on the shop 

floor. There are three internal stresses present during 

shearing: twist, camber & bow. Twist is the tendency of the 

off cut to curl up and spiral. A result of excessive rake (the 

angle of the cutting tool in a plane perpendicular to the work 

surface) in the knife and can be kept to a minimum if the 

knives are sharp and the clearance and rake are properly set. 

Camber is the tendency of a sheared strip to have an arc while 

lying flat. Instead of the rake having effect, it's caused by 

internal stresses, inferior material, or improper clearance. 

A. Selection Criteria  

When selecting a shear, the user must make a number of 

decisions based on production requirements. If you're using it 

for high volume work, a rugged piece of equipment for 

whatever tonnage is needed. If the shear is intended for short-

run or intermittent applications, then the user will likely select 

a machine more suited for light work. 

For example, there are considerations of mechanical 

vs. hydraulic drive, overdrive or under drive, conventional or 

high speed, and standard or CNC. 

Shears are evaluated on the basis of their ability to 

shear mild steel of a given thickness and length. This capacity 

rating should never be surpassed. The load on a shear remains 

constant regardless of the length of a cut, and a fractional 

increase in metal thickness can cause overloads of 200% or 

more. However, a machine's mild steel rating is not detailed 

enough for the user to determine tonnage requirements when 

materials other than mild steel are to be sheared. Each metal 

has its own shear strength, the higher the strength in psi 

(pounds per square inch), the more tonnage is needed to shear 

it. Tonnage requirements also increase as metal thickness 

increases. 

1) It is usually due to deficiencies in the material. 

2) Like press brakes, shears are designed to deliver precise 

vertical blows. Therefore, their basic design is the same. 

3) The housing or end frames are heavily constructed to 

provide structural support for the machine. 

4) The bolster plate is secured to the press bed. It positions 

and supports the die assembly. 

5) The bed is a stationary mounting surface for the lower 

die or blade. 

6) The ram carries the upper blade. It's positioned on the 

front of the housing and maneuvers vertically. It is 

designed for rigidity. 

7) The drive gives vertical motion to the slide. It may be 

mechanical or hydraulic. 

8) Gibbs provides a sliding surface for the ram. 
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B. Hydraulic Vs. Pneumatic 

The shear is a precision machine designed to meet severe 

demands for accuracy and performance. They are available 

with both hydraulic and mechanical drive systems. Hydraulic 

drives offer advantages in control of speed and striking force 

while the mechanical shear cycles its ram faster. For the 

hydraulic shear, the blade is driven by two cylinders mounted 

to the frame on each side of the ram. The major advantage 

here is in its provisions for rake adjustment. By increasing the 

rake angle of the blades, more thickness of metal can be 

handled and the capacity of the shear effectively increased. 

The determination of rake angle is the user's exercise in 

compromise, producing a commercially acceptable off cut at 

a minimum practical loading force for the frame, bed and 

crosshead. Shears have also been developed to perform 

specialized kinds of work. The billet or structural shear cuts 

flat and round bars and certain types of structural shapes. The 

nibbler, used primarily for thin-gauge sheet metal work, 

duplicates the action of a scissors by cutting progressively 

along a straight or curved line. Also, special shears have been 

made for shearing Masonite, clad and exotic metals, wire 

mesh, stone, rubber and even burlap. 

It uses 'incompressible' fluid which results in a 

greater, more efficient & consistent work or power output. 

This is due to the fact that hydraulic fluid molecules are able 

to resist compression under heavy load hence minimal energy 

loss is experienced and work applied is directly transferred to 

the actuating surfaces. - As opposed to pneumatic system 

which uses air, a leakage in a hydraulic system is easier to 

spot during ground maintenance operations. - Hydraulic fluid 

operates very well in a very hot working environment, it is 

able to sustain its airworthiness viscosity, density & fluid 

temperature even if it subjected under extreme heat. This is 

especially important on aircraft structures that are abundant 

of hot working conditions during flight operations. 

Hydraulic fluid is highly corrosive to most of the 

aircraft materials. - Due to the heavy loads experienced in a 

typical hydraulic system, structural integrity is a must which 

also means higher structural weight for the aircraft in addition 

to the weight of its hydraulic lines, pumps, reservoirs, filters, 

& etc. - Hydraulic system is susceptible to contaminations & 

foreign object.   

C. Pneumatic Vs Mechanical System 

Pneumatics is study of mechanical motion caused by 

pressurized gases and how this motion can be used to perform 

engineering tasks. Pneumatics is used mainly in mining and 

general construction works. Pneumatic devices are used 

frequently in the dentistry industry across the world. On the 

other hand, hydraulics means use of pressurized fluids to 

execute a mechanical task. Hydraulics is frequently used in 

the concepts of turbines, dams, and rivers. Air brakes in 

buses, air compressors, compressed air engines, 

jackhammers, and vacuum pumps are some of the most 

commonly used types of mechanical equipment that are based 

on pneumatics technology. Commonly seen hydraulics based 

equipment types are hydraulic presses, hydraulic hoppers, 

hydraulic cylinders, and hydraulic rams. In order to affect 

mechanical motion, pneumatics employs compression of 

gases, based on the working principles of fluid dynamics in 

the concept of pressure. Any equipment employing 

pneumatics uses an interconnecting set of components: a 

pneumatic circuit consisting of active components such as gas 

compressor, transition lines, air tanks, hoses, open 

atmosphere, and passive components. Compressed air is 

supplied by the compressor and is transmitted through a series 

of hoses. Air flows are regulated by valves and the pneumatic 

cylinder transfers the energy provided by the compressed gas 

to mechanical energy. Aside from compressed air, inert gases 

are also applied particularly for self-contained systems. 

Pneumatics is applied in a wide range in industries, even in 

mining and dentistry. The majority of industries use gas 

pressures of about 80 to 100 pounds per square inch. 

II. PROBLEM DEFINITION AND SOLUTION 

A. Conventional Methods of Bar Cutting are as Follows 

 Bar cutting by mechanical shear. 

 Bar cutting by abrasive cutter. 

B. Different types of Bar Cutting Machine 

1) Bar Shearing Machine 

Bar Shearing Machine is robustly built to with stand the stress 

while shearing of rebar and various forms of steel bars. 

Durable fast and easy to use, this machine gives a one-shot 

cutting operation with perfect cutting accuracy thus 

minimizing the use of labour and long drawn cutting process 

for single cuts. This workhorse knows no stop as it can be 

effectively put to use for a constant round-the-clock 

production. A high power torque generator in the form of a 

solid flywheel is what, gives Bar Shearing Machines 

unmatched strength and robustness. Shock resistant tool steel, 

duly heat treated, forms the innovative Eight Edged Blade 

giving longer operational life to the cutting tool. Our 

extensive Stainless Steel Bar stocks held in our Letch worth 

branch is supported by 8 fully automatic band saws. Sawing 

is by far the most popular bar cutting method, providing a 

quality finish, precise cut-to-length accuracy and Castle 

Metals capabilities mean we can handle bulk cutting tasks for 

our customer. 

 
Fig. 1: 

C. Problems 

Using the mechanical shear poses some problems as listed 

below: 

Leverage required for bending heavy sections is 

large; hence tremendous amount of human effort is necessary. 

a) Labour cost is more. 
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b) Time consuming, in terms of setting time ad operation 

time. 

c) Space occupied is more. 

d) Quality is not good. 

e) Defects in the form of angular deformation, and wrinkles 

are seen. 

f) Conventional mechanical process is replaced by the 

hydraulic system which offers many benefits 

D. Solution 

Hydraulic bar cutting machine is an perfect solution to the 

above problem where in bending force is generated is quite 

large about (5 ton) with a minimal human effort 

The hydraulic bar cutting machine uses a hydraulic 

jack in conjunction with the high speed tool cutting 

mechanism to apply gradual force upto 5000kg. The load in 

cutting will depend upon the section of bar to be cut. 

Loading is done by operating handle of the jack 

which carries the cutting action, resulting into a safe and 

damage free operation. 

In-order to increase the speed of operation, the 

pneumatic circuit is used to operate the hydraulic pump and 

the relief valve and return spring set will help the quick return 

of hydraulic ram, thereby reducing the idle time of machine. 

III. DESIGN 

Design consists of application of scientific principles, 

technical information and imagination for development of 

new or improvised machine or mechanism to perform a 

specific function with maximum economy & efficiency. 

Hence a careful design approach has to be adopted. 

The total design work, has been split up into two parts 

a) Mechanical Design 

b) System Design 

System design mainly concerns the various physical 

constraints and ergonomics, space requirements, arrangement 

of various components on main frame at system, man + 

machine interactions, No. of controls, position of controls, 

working environment of machine, chances of failure, safety 

measures to be provided, servicing aids, ease of maintenance, 

scope of improvement, weight of machine from ground level, 

total weight of machine and a lot more. 

In mechanical design the components are listed 

down and stored on the basis of their procurement 

A. Mechanical Design 

In, mechanical design the components are listed down & 

stored on the basis of their procurement in two categories 

1) Design parts 

2) Parts to be purchased 

For design parts a detailed design is done & 

designation thus obtain are compared to the next highest 

dimension which is ready available in market. 

This simplification the assembly as well as post 

production service work. The various tolerances on the work 

are specified. The processes charts are prepared & passed on 

to the work are specified. 

The parts to be purchased directly are selected from 

various catalogues & specification so that anybody can 

purchase the same from the retail shop with the given 

specifications. 

IV. CONCLUSION 

It can be seen from this project that the cutting operation can 

be easily carried out with the help of hydraulic jack and the 

pneumatic cylinder. The compressed air is supplied to 

pneumatic air. The hydraulic cylinder is capacity of 10 ton. 

The double cylinder is acting is used for pneumatic 

component. The 5/2 direction control valve is used for this 

project. 

The cutting force required for hydraulic jack is as 

less as the force required for the conventional method of 

cutting. The bar is easily cut with the help of shearing force. 

The material gets cut down in single plane. The bar can be 

automatically feed into the cutting plane. The hydraulic jack 

is supported on the pillars with the help of welding. The two 

springs are attached to the hydraulic jack. The material is cut 

down with the help of two tools, a fixed one and the moving 

tool which is fixed to the hydraulic jack who moves forward 

and return stroke. 
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