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Abstract— Pipe and ring fitting fixture is a conventional method 

used in various industries for large production units. Medium 

and small scale industries also use this conventional method. But 

different dimensions have been specified in various industries 

according to their applications. The present pipe fitting system 

uses manual and automated system for their production unit 

according to their purpose. By using this method we can get 

maximum output. In industries, the main problem is the usage of 

electric current, waste of time, differ in their accuracy, labor 

rework for fitting in accurate dimensions. These problems can be 

overcome by using pipe and ring fitting by screw mechanism and 

thereby protecting the environment. The present paper deal with 

the study of various pipes and ring fitting fixture using different 

materials is discussed. The pipe fitting fixture have advantages 

over than other methods, such as compact in size, less work, no 

need of rework, maintaining accuracy, no additional part is used 

and usage of current is reduced, human efforts is also reduced 

with specified dimensions.  
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I. INTRODUCTION 

t is one of the methods for fitting cylindrical ring of 

specified dimension into the circular hollow pipe of definite 

length with a smaller rectangular hole on the top surface at a 

specified distance. Pipe fitting fixture is a conventional 

method most commonly used in all kinds of industries for 

their requirements, each industry uses their specified 

dimensions and different materials based on their applications, 

different kind of rings can be fitted into the desired pipe of 

specific diameter or radius. The fitting of pipe and ring can be 

done easily by the application of screw jack (bolt with a nut as 

per required in the system) mechanism of standard length and 

diameter based on the application of pipe fitting fixture 

methods.  

 

II. SCREW MECHANISM 

 

A Screw Jack is a device used to convert rotational motion 

into linear motion or vice versa. It utilizes the property of 

screw thread providing a mechanical advantage, it can be used 

to amplify force. It is also termed as ''Machine Screw Jack '' 

(or) ''Lead Screw Jack''.  

A Screw Jack is a simple machine. It is used to lift 

loads such as drill bit, cylindrical rods, although it is used to 

lift cars in automobile industries. It consists of a long screw 

rod which passes through the block B and a handle. It mainly 

depends upon the pitch of the screw. 

 

 
 

The screw is used to convert rotary into linear motion 

or vice versa. It also depends upon the helix angle of a thread. 

Helix angle is the angle between any helix and an axial line on 

its right, circular cylinder. 

 Rotation of screw in clockwise direction provides the 

downward moment in a nut and in an anticlockwise direction 

it provides the upward moment of screw lead. 

 

III. HISTORY OF SCREW MECHANISM 

Screw jack was first proved by Leonardo da Vinci in the 

late 1400's for lifting the heavy as well as low and medium 

loads through this mechanism .the invention of Leonardo is 

not explained what is the need and requirement but in 

late1800's, it has further developed for lifting loads as well as 

for further mechanical purposes. But from English inventor 

john Wilkinson and Henry Maudsley the use of screw in 

machine tools for industrial purposes is made by this inventor. 

It plays major role in 18th and 19th centuries by this 

development of screw in machine tools. 

 Later Whitworth explained the importance of screws in 

various industries based on 50 British patents that ranges from 

knitting machines to rifles. Whitworth made accurate 

measurements and quality works using screw mechanism later 

proved the importance of screw mechanism in every works by 

destroying the market of 1850's also by inspiring the future 

Engineers.  

 

I 
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A 24 year old inventor Frank Henry sleeper designed a 

lifting jack similar to that of Vinci's jack but it is easy to 

operate and simple in construction. Some of the typical 

applications are used for construction of bridge works and 

also used for railroad work industries for lifting of 

locomotives and railway cars mostly.  

Duff Norton was made screw mechanism for adjusting 

the heights of truck loading platforms and mill tables. It is 

operated with the help of air or electric motor linked 

manually, this is a first design model used for lifting capacity 

of 10 tons with the specified of 2 and 4.for the past 60+ years 

it is used for lifting, lowering of loads and also positioning of 

loads that ranges from few           kilos to hundreds of tons.  

Today's best suited system for power transmission and 

lifting and lowering of loads is screw jack mechanism. The 

real alternative system for hydraulics system is screw jack 

mechanism it replaces hydraulics system when industry 

demands for quiet cleaner and simple reliable operations.     

IV. FIXTURE 

It is a device used for holding the jobs that have to be 

machined. Therefore it supports the work from slipping and 

changing of position is avoided and a good rigid grip is 

uniformly maintained throughout. It is called as fixture in 

manufacturing or production industry.  

Fixtures are the work holding elements used rigid 

support of the job. It is used in milling, turning, boring, 

drilling and welding operations. Also fixtures are used in 

casting and forging industries for rough surface with irregular 

shape. Fixtures also used for inspection techniques and 

assembly works. 

V. MILD STEEL 

It is one of the types of plain carbon steel having a very 

low carbon content in its composition of the materials. It also 

has very low alloy elements in its composition and a small 

quantity of manganese (Mn).It have very high quantity grade 

of steel in its composition. Hence it is less expensive and 

more quantity is produced. The cold working process is used 

to improve the strength of the material.  

Heat treatment is not suitable for this method because of 

low carbon content present in the element. It is best suited for 

weldability technique and also for machinability of the 

material. If alloying elements such as copper, vanadium, 

molybdenum, and nickel are used in about 10% of weight in 

its composition for good strength and it may be used for heat 

treatment process. 

Application of Mild Steel 

The mild steels are used in many places such as pipelines, 

Steel frame buildings, automobile panel, structural steel pipes, 

furniture, cookware, machinery parts, fencing, steel sheet, 

dies, tools etc… 

VI. COMPONENTS USED 

Pipe, ring, fixture, two solid round bar, head screw, 

circular steel plate, two flat bar, handle (lever) are the 

components used to fabricate the entire setup. 

 VII. DESIGN SPECIFICATION 

Frame 

 Height-160mm 

 Radius-8mm 

Flat bar (basement) 

  Outer layout 

 Length-300mm(from exterior) 

 Breadth-150mm(from exterior) 

 Height-16mm(from exterior) 

 Circular hole (for pipe catchment) 

 Radius-43mm(from exterior) 

 Depth-5mm(from interior) 

Screw 

 Diameter-M14 

 Pitch length-2mm 

 Height-75mm 

Flat bar (placed top of the frame) 

 Outer layout 

 Length-300mm(from exterior) 

 Breadth-50mm(from exterior) 

 Height-16mm(from exterior) 

 Circular hole (for screw catchment) 

 Radius-7mm(from exterior) 

 Height-16mm(from interior) 

These are the specification of our working model. 

 

Design 

The design of our project is drawn in solid works 

2011. 

2D drawing (views) 
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Solid model: 

 

VIII. FABRICATION 

The main core of the fabrication is the design and frame, 

the frame is constructed through solid rod and then it will be 

arc welded. The steel block is cut into desired length and 

shape and the scraps are neglected to avoid scratches in the 

material for obtaining smooth work. One steel bar of required 

dimension is placed as a base metal. The base metal having a 

partially hollow circular hole of desired diameter and height in 

the center position of steel bar. And another steel bar will be 

placed on the top of the frame. The top steel bar having a 

blind threaded hole in the center position, the screw will be 

mesh with the internal thread (threaded hole).Then finally 

weld the arrangement. Now the blocks are arranged to the 

design specification and the setup is made to exact operation. 

After the arrangements, setup is operated by using screw jack 

mechanism. 

 

IX. WORKING PRINCIPLE 

The rotation of the screw in clockwise direction pushes the 

pipe downward with a small applied load. It pushes the pipe 

downwards along the ring diameter and the accurate distance 

between the pipe and ring is maintained. The ring is kept fixed 

and the pipe is rotated hence the pipe and ring are set into a 

single work. Finally, the spot welding technique is made on 

the setup to create a new working model in the industry. 

X. RESULT 

From this project, the screw jack mechanism along with 

fixture is used to fix the ring in the pipe along its outer 

diameter at the required dimension. It can be used for any 

kind of industries to reduce the human effort and increase the 

production rate. 

Finally, the quality of products is increased by reducing 

the distortion and cracks by the application of this method. 

Cost of equipment is moderate and labor rework is neglected. 

The main advantage is it can be used in large and medium 

scale industries. 

XI. CONCLUSION 

From this result, the ring of the proper size is fit 

accurately at a desired distance with the application of applied 

force using screw jack mechanism. This system is used in pipe 

industry by reducing human effort and increasing the 

production rate and labor rework is not needed. The accuracy 

is maintained correctly, therefore, the company name will 

reach to everyone working in the field. So automatically 

production will increase. In this system, there is no additional 

fuel or gas is used to apply force thereby using the force 

through screw jack mechanism. The manpower required is 

less and time management is reduced and the cost of the 

equipment is moderate and also noise is reduced. 

REFERENCES 

[1]. Mr. Ramkrushna S.More, Sunil J.Rajpal publishes a paper on 
“study of crusher”. International Journal of Modern Engineering 

Research (IJMER), Vol 3, Issue.1, 2013 PP-518-522 ISSN: 2249-

6645  
[2]. Mr.Shahdab Hussain Mohammad present paper on “can crushing 

machine using pneumatics” IOSR Journal of Mechanical 

Engineering (IOSR – JMCE) e-ISSN: 2278-1684,P-ISSN: 2230-
334X PP 60 – 63  

[3]. Cao Jinxi, Qin Zhiyu, Rong Xingfu, Yang Shichun presents a 

paper on “ Experimntal Research on Crushing Force ” 2007 
Second IEEE Conference on Industrial Electronics and 

Applications. 1-4244-0737-0/07/$20.00© 2007 IEEE  

[4]. Mr. Che Mohd. Akhairil A kasyah B Che Anuar Faculty of 
Mechanical Engineering in University Malaysia Pahang in the 

year Nov.2008 in his project report entitled “Development of the 

Can Crusher Machine”  
[5]. Wang X, Subic A, Watson H. Two-dimensional lubrication 

analysis and design optimization of a Scotch Yoke engine linear 

bearing. Journal of Mechanical Engineering Science. 

220(10):1575–87.  

[6]. Gopal C, Mohanraj M, Chandramohan P, Chandrasekar P. 

Renewable energy source water pumping systems - A literature 
review. Renewable and Sustainable Energy Reviews. 2013; 

25:351–70. 

[7]. Amrutesh P, Sagar B, Venu B. Solar grass cutter with linear blades 
by using scotch yoke mechanism. Int Journal of Engineering 

Research and Applications. 2014 Sep; 4(9):10–21. 

[8]. Sermaraj M. Design and Fabrication of Pedal Operator 
Reciprocating Water Pump. IOSR Journal of Mechanical and Civil 

Engineering. 
 



International Journal of Research and Scientific Innovation (IJRSI) | Volume V, Issue IV, April 2018 | ISSN 2321–2705 

www.rsisinternational.org Page 185 
 

[9]. Chondros, Thomas G. (2009). "The Development of Machine 

Design as a Science from Classical Times to Modern Era". 

International Symposium on History of Machines and 
Mechanisms: Proceedings of HMM 2008. USA: Springer. p. 63. 

1402094841. Retrieved 2011-03-23.  

[10].  Kerle, Hanfried; Klaus Mauersberger (2010). "From Archimedean 
spirals to screw mechanisms - A short historical overview". The 

Genius of Archimedes -- 23 Centuries of Influence on 

Mathematics, Science and Engineering: Proceedings of an 
International Conference Held at Syracuse, Italy, June 8–10, 2010. 

Springer. pp. 163–179. ISBN 90-481-9090-8. Retrieved 2011-03-

23. 

[11].  Anderson, John G. (1983). Technical shop mathematics, 2nd Ed. 
USA: Industrial Press. p. 200. ISBN 0-8311-1145-3. 

[12]. Reynolds, Francis J., ed. (1921). "Jackscrew". Collier's New 

Encyclopedia. New York: P.F.  
[13]. Norman W. Storer, Electric Locomotive, U.S. Patent 991,038, 

granted May 2, 1911. The use of the scotch yoke  Collier & Son 

Company. 

 

https://books.google.com/books?id=Dkq6_mdW43IC&pg=PA63&dq=screw+history+invented+archimedes&hl=en&ei=AUyKTca8I4aU0QGWo-2KDg&sa=X&oi=book_result&ct=result&resnum=1&ved=0CDMQ6AEwAA#v=onepage&q=screw%20history%20invented%20archimedes&f=false
https://books.google.com/books?id=Dkq6_mdW43IC&pg=PA63&dq=screw+history+invented+archimedes&hl=en&ei=AUyKTca8I4aU0QGWo-2KDg&sa=X&oi=book_result&ct=result&resnum=1&ved=0CDMQ6AEwAA#v=onepage&q=screw%20history%20invented%20archimedes&f=false
https://books.google.com/books?id=Dkq6_mdW43IC&pg=PA63&dq=screw+history+invented+archimedes&hl=en&ei=AUyKTca8I4aU0QGWo-2KDg&sa=X&oi=book_result&ct=result&resnum=1&ved=0CDMQ6AEwAA#v=onepage&q=screw%20history%20invented%20archimedes&f=false
https://books.google.com/books?id=65Pz4_XJrgwC&pg=PA165&dq=screw+invented+archimedes&hl=en&ei=oFiKTfq-C9GQ0QGK3a32DQ&sa=X&oi=book_result&ct=result&resnum=4&ved=0CEIQ6AEwAw#v=onepage&q=screw%20invented%20archimedes&f=false
https://books.google.com/books?id=65Pz4_XJrgwC&pg=PA165&dq=screw+invented+archimedes&hl=en&ei=oFiKTfq-C9GQ0QGK3a32DQ&sa=X&oi=book_result&ct=result&resnum=4&ved=0CEIQ6AEwAw#v=onepage&q=screw%20invented%20archimedes&f=false
https://en.wikipedia.org/wiki/International_Standard_Book_Number
https://en.wikipedia.org/wiki/Special:BookSources/90-481-9090-8
https://books.google.com/books?id=BabtEFxgZ2AC&pg=PA200&dq=right-handed+left-handed+screw+thread
https://en.wikipedia.org/wiki/International_Standard_Book_Number
https://en.wikipedia.org/wiki/Special:BookSources/0-8311-1145-3
https://en.wikisource.org/wiki/Collier%27s_New_Encyclopedia_(1921)/Jackscrew
https://en.wikipedia.org/wiki/Collier%27s_Encyclopedia
https://en.wikipedia.org/wiki/Collier%27s_Encyclopedia
https://en.wikipedia.org/wiki/Collier%27s_Encyclopedia
https://www.google.com/patents/US991038

