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Abstract— A hydraulic press is a machine using a hydraulic 

cylinder to generate a compressive force. Frame and cylinder 

are the main components of the hydraulic press. In this project 

press frame and cylinder are designed by design procedure. 

Using the optimum resources possible in designing the 

hydraulic press components can affect reduction in the cost 

by optimizing the weight of material utilized for building the 

structure. An attempt has been made in this direction to 

reduce the volume of material. So in this Project 

consideration for an industrial application consisting of mass 

minimization of H frame type hydraulic press.    
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I. INTRODUCTION 

The development of engineering over the years has been the 

study of finding ever more efficient and convenient means of 

pushing and pulling, rotating, thrusting and controlling load, 

ranging from a few kilograms to thousands of tons (Sumaila 

2002). Presses are widely used to achieve this. Presses, as 

defined by Lange (1975), are pressure exerting machine tools. 

They can be classified into three principal categories as: 

hydraulic presses which operate on the principles of 

hydrostatic pressure, screw presses which use power screws 

to transmit power and mechanical presses which utilize 

kinematic linkage of elements to transmit power (Niebel et al. 

1989; Degarmo et al.1997; Sharma 2005). The liquid system 

exhibits the characteristics of a solid and provides a very 

positive and rigid medium of power transmission and 

amplification. In a simple application, a smaller piston 

transfers fluid under high pressure to a cylinder having a 

larger piston area, thus amplifying the force. 

II. LITERATURE SURVEY 

A hydraulic press is a device (see machine press) using a 

hydraulic cylinder to generate a compressive force. It uses the 

hydraulic equivalent of a mechanical lever, and was also 

known as a Bramah press after the inventor, Joseph Bramah, 

of England. He invented and was issued a patent on this press 

in 1795. 

A hydraulic press is a machine using a hydraulic 

cylinder to generate a compressive force. Frame, hydraulic 

cylinder and press table are the main components of the 

hydraulic press. Hence a hydraulic press is a machine that 

makes use of the pressure exerted on the fluids to crush, 

straighten or mould. 

The concept of the hydraulic press is based on 

Pascal's theory, which states that when pressure is applied on 

fluids in an enclosed system, the pressure throughout the 

system always remains constant. In hydraulic press, the force 

generation, transmission and amplification are achieved 

using fluid under pressure. The liquid system exhibits the 

characteristics of a solid and provides a very positive and 

rigid medium of power transmission and amplification. In a 

simple application, a smaller piston transfers fluid under high 

pressure to a cylinder having a larger piston area, thus 

amplifying the force. There is easy transmissibility of large 

amount of energy with practically unlimited force 

amplification. 

Using the optimum resources possible in designing 

the hydraulic press components can effect reduction in the 

cost by optimizing the weight of material utilized for building 

the structure. An attempt has been made in this direction to 

reduce the volume of material, cost of the press and to make 

is portable. Ertl et al. presented a 2D nonlinear magneto-

mechanical analysis of an electromagnetic actuator based on 

finite elements. The presented method enables the simulation 

of the complete switching cycle off switching, short stroke 

solenoid actuators with sufficient accuracy. 

III. PROBLEM STATEMENT 

Design and Development of secure and safe application of 

“Hydraulic Press Machine” 

A. Objective of System 

The primary objectives, upon which, the present work is 

based are providing an alternative to the existing automated 

system mainly, targeting the initial investment factor, thereby 

eliminating the associated difficulties of manual Handling 

material. Following are main objectives of project 

 To reduce testing cost. 

 To reduce investment cost on machine. 

 To increase profit of company. 

 To save time. 

 Design Of Hydraulic Cylinder 

1) System Design: 

Hydraulic cylinder is actuated by hydraulic fluid at very high 

pressure. Any failure of cylinder may cause an explosion or 

ejection of a high velocity jet of oil, which may cause 

extensive damage to property and a fatal injury to human 

being. 

2) Material Selection: 

Material selected for cylinder tube is carbon steel i.e. ST 52 

with honed inner surface. 

Designation Yield Strength 

ST 52 310 MPa 

a) Cylinder Tube:  

In designing cylinder tube, we basically calculate it's inside 

diameter and wall thickness. Inside diameter and wall 

thickness depends upon capacity of cylinder and working 

pressure. 
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b) Thickness of Cylinder Tube:  

When the cylindrical shell of hydraulic cylinder is subjected 

to a very high internal fluid pressure, then the walls of 

cylinder must be made extremely heavy or thick. 

 
c) Stress Calculation in Cylinder:  

Tangential stress is maximum at inner surface of shell. 

According to Lame’s equation Tangential stress at inner 

surface (i.e. when x = ri = 50 mm) 

 
d) Design of Press Table 

Press table design is important because there is a die 

mounting for placing work piece to be pressed on press table. 

Now calculating the stress induced in the press table, 

 
The above calculations shows that the maximum 

stresses for platen, cylinder and press table are well within 

permissible limit. 

 

IV. FINITE ELEMENT ANALYSIS 

Finite element analysis (FEA) is a computer simulation 

technique used in engineering analysis; it uses a numerical 

technique called the finite element method (FEM). The main 

FEA objectives are changing the dimensions of press body 

elements to know the bending stresses developed in it to 

calculate factor of safety, the reduction of cost and improve 

safety. 

There are six basic steps for doing the simulation in 

press machine to predict the maximum stress and deflection 

by applying the press load. 

1) Create CAD model of press structure. 

2) Import the CAD model in simulation software. Pre-

processing. 

3) Apply boundary conditions. Post processing. 

4) Result and analysis. 

V. CONCLUSION 

It is a multi-purpose machine as it can be used for performing 

different tasks. By changing the die different operation like 

bending, blanking etc. can be performed on a hydraulic press 

machine. The design has main focus on reducing operator 

fatigue and increase safety, improving the flexibility and 

makes operation more convenient, and to achieve 

dimensional and positional accuracy. Components of press 

are designed to avoid bending failur e due to applied load. 

Mild steel is selected as material based on its properties such 

as high bending & tensile strength, it compatibility with 

operation like machining, welding, finishing, cutting etc. and 

cost as economic factor. 
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