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Abstract— Nowadays the world is focusing in automation. Each and every work of human is reduced by a machine, but few 

areas like construction the usage of machines for bending of pipes for various purposes which are used to withstand loads in 

beams and columns are not done by machine because the cost of machine is high and need skilled labours to operate it. So 

this project is aimed to do bending operation of pipe using semi-automatic hydraulic pipe bending machine. The main 

objective of our project is to implement the hydraulic pipe bending machine in the construction sites with less cost compared 

to the existing bending machines, and increasing the productivity of the pipe. 

 

Key words: Hydraulic Rod Bending Machine, Hydraulic Operation 
 

I. INTRODUCTION 

The development of nation depends on the achievement in science and technology. So, innovate a machine which is easy to use 

and that cannot tolerate with their accuracy. Without affecting the price of the machine. All over the world the resources of 

energy are reduced for that we can find new sources of energy. For that machine is both manually and power operated. In India, 

there are many industries which are engaged in production of manually circular pipe bending machine. Presently, the hydraulic 

pipe bending machine is power and manually both operated. But, the manually operated pipe bending machine has less accuracy 

at high prize. Therefore, our objective is to increase accuracy at low prize without affecting the pipe bending productivity. In 

this modern era pipes are having wide range of applications fields like aerospace, structures, trusses, and automobile industries 

etc. So the accuracy in machining and forming of these pipes needs to be good. Form bound bending procedures like “press 

bending” or “rotary draw bending” is used to form the work piece into the shape of a die. Straight tube stock can be formed 

using a bending machine to create a variety of single or multiple bends and to shape the piece into the desired form. This process 

can be used to form complex shapes out of different types of ductile metal tubing. 

II. LITERATURE SURVEY 

A. Development of a motorized pipe bending machine - Basil E. Okafor, Daniel ObioraIsiohia, -International Journal of 

Engineering and Technology Volume 4 No. 5, May, 2014 

This is an improved design of the manually operated pipe bending machine commonly used by local metal construction workers. 

The design ensures a smooth operation during the bending process during which the shape or length of the pipe is bent to a 

required angle. The bending force is provided by means of a gear assembly, powered by a 2 Horse Power electric motor. It is 

desired that the pipe material permanently yields under the applied force without breaking since upon removal of the force the 

material is not expected to recover its original shape (plastic deformation). Thus yield stress of the range of pipe thicknesses 

was duly considered in the design. 

The bending mechanism is achieved by use of a worm and flywheel gear assembly, a protractor scale for recording 

the angle of bend, a detachable handle, bend dies of different sizes (between 18mm and 28mm), bearings and flexible couplings. 

The machine can be used in rural areas where there is no power supply. In this case, the bending fork is disengaged from the 

flywheel and the detachable handle is connected to manually turn the fork. The test result shows a smooth pipe bending 

operation up to a pipe thickness of 2mm. A square worm gave a relatively better result with the flywheel. 

B. Design and fabrication of hydraulic rod bending machine – I. Muhammed Hanoof - International journal of innovative 

research in science, engineering and technology Volume 3, Special Issue 2, April 2014 

This project is to bend the rod at the specified dimensions which is used in the building construction which called as Stirrups. 

Stirrup is an important reinforced element which acts as a shear reinforcement. Presently, stirrups are made manually, which 

suffers from many drawbacks like lack of accuracy, low productivity and resulting into severe fatigue in the operator. In manual 

stirrup making process, operators not only subjecting their hands to hours of repetitive motion, but in many occasions it results 

into several musculoskeletal disorders. 

The project is designed based on the principle of Hydraulic system. The hydraulic load has more power compare to 

the other type of loads like pneumatic and electric. By using heavy loads we can increase the productivity of the product. The 

manual stirrup making process suffers from the many drawbacks. The construction worker not only subject their hands to hours 

of repetitive motion but also sometimes suffers internal injury to his body organ i.e. disorder carpal tunnel syndrome CTS, 

slipped disc problem etc. 

http://en.wikipedia.org/wiki/Die_(manufacturing)
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C. Design and Fabrication of Manual Spring Rolling Machine - Kurian Seby, Nikhil Chacko, - Journal of Engineering 

Research and Application Vol. 6, Issue 10, (Part - 1) October 2016, pp.48-51 

This paper is to discuss to design and fabrication of a manual spring rolling machine by a simple mechanism arrangement for 

the production of closed and open coil helical springs. This machine is operated by manual method. This machine produces 

closed coil helical spring of different diameter and different length. Rolling is the process of bending metal wire to a curved 

form. The article in the shape of round is made by spring roller shaft. Rolling operation can be done on hand or power operated 

rolling machine. It can make a spring from a shaft. A shaft is a rotating machine element which is used to transmit power from 

one place to another. A bearing is machine element which supports another moving machine element. Guider is used to guide 

the raw material (spring wire). This guider moves on the shaft automatically. This self-movement is achieved by the lead of 

spring. Handle is used to operate the rolling machine manually, without electric power frame is carries an all parts of the 

machine, it is made up of mild steel. A work holding mechanism is used to hold the mandrel; it is attached to the main shaft of 

machine. Mandrel is fitting in the work holding mechanism, the mandrel’s outer diameter is known as internal diameter of the 

spring. 

III. DESIGN 

 
Fig. 1: Design of hydraulic hand operate pipe bending machine 

IV. CALCULATION 

F = Ab * pb - Ah * ph 

 F = Pushing Force in N 

 Ab = (π/4) * (Bottom-diameter)^2 [in m2] 

 Ah = (π/4) * ((Bottom-diameter)^2-(Piston-rod-diameter)^2)) [in m2] 

 pb = pressure at bottom side in [N/m2] 

 ph = pressure at cylinder head side in [N/m2] 

V. WORKING PRINCIPLE 

The system that we propose is that bending of Circular pipes. The pipe is bent with the help of manual operation force, the main 

aim of our project is to increase the productivity so with the help of manual operation we can able to bend pipes depending 

upon the diameter. The drawbacks in the older machines are rectified. If we place a pipe for circular bending in the existing 

system we have to reposition the pipe for every bend, but in our system once the pipe is placed we need not reposition the pipe 

for all bends. This is done by a special attachment of coupling the pinion wheel of a rack and pinion set to a free wheel. Hold 

the pipe between the grooved pulley and rail with the help of fixing element. Apply a considering force at the end of lever. In 

this machine when the force is applied by the lever, roller transmits this force to the rail. The rail can slide over the face of 

pulley. So, rail tends to bend the pipe in the groove. 

VI. ADVANTAGES 

 It reduces the manual work 

 It reduces the production time 

 It occupies less floor space 

 Less skilled operator is sufficient 

VII. DISADVANTAGES 

 Initial cost is high 

 Cylinder stroke length is constant 

 Need a separate compressor 
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VIII. SCOPE FOR FUTURE WORK 

Existing hydraulic bending machines are manually operated and requires no power consumption. It also has no maintenance 

cost and hence it makes cost effective, but when mass production is being carried out its manufacturing lead time and cycle 

time is very high. This makes it slower and requires some changes. Manually operated can be converted into electrically 

operated or pneumatic operated by using necessary equipment’s. This makes the device suitable for mass production. This 

reduces manufacturing lead time and cycle time, but converting manual into automated system requires high initial cost and 

maintenance cost. It also becomes bulky and complex with the addition of new components. This method is useful as it increases 

the rate of production and finds extensive applications in automobile industries. Tubes can also be bent in automatic control. 

We measure the bends by using Vernier caliper. In case of flat bend, the mandrel should be advanced. 

IX. CONCLUSION 

This work has provided an excellent opportunity and experience, to use limited knowledge. It has gained a lot of practical 

knowledge regarding, planning, purchasing, assembling and machining while doing this project work. The work is a good 

solution to bridge the gates between institution and industries. The work is completed the work with the limited time 

successfully. The “Hydraulic Pipe Bending Machine” is working with satisfactory conditions. Before concluding a point to note 

is that the particular pipe bending machine which we have designed for multiple operation. To facilitate the above, there is a 

provision in the frame to change the table if necessary. Thus if we want to perform any press operations using die and punch, 

than a table having a provision to hold a die can be used and corresponding punch can be fixed to the ram end. 
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