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Abstract— A coupling is a gadget used to interface two shafts 

together at their v. The basic role of couplings is to join two 

parts of rotating elements while permitting some degree of 

misalignment or end movement or both. By cautious 

selection, establishment and support of couplings, generous 

reserve funds can be made in decreased maintenance cost and 

downtime. Presently Oldham’s coupling and Universal joints 

are used for parallel offset power transmission and angular 

offset transmission. These joints have limitations on 

maximum offset distance / angle/ speed and result in 

vibrations and low efficiency (below 70%). The three pin 

constant velocity joint is an alteration in design that offers 

upto 12 mm parallel offset and 15 degree angular offset, at 

high speeds upto 2000 or 2500 rpm @ 90% efficiency. This 

design lowers cost of production, space requirement and 

simply technology of manufacture as compared to present 

CVJ in market. 

Keywords: 3-Pin Constant Velocity Joint, Parallel Offset, 

Angular Offset, Power Transmission, Von-Mises Stress 

I. INTRODUCTION 

Component in two halves often flanged. Used to connect two 

shafts to transmit torque and rotational motion. To 

accommodate minor misalignment between the shafts, the 

torque is usually transmitted by some form of flexible 

elements Why a Flexible Coupling? 

 Such compensation is vital because perfect 

alignment of two shafts is extremely difficult and rarely 

attained. The coupling will, to varying degrees, minimize the 

effect of misaligned shafts. Even with very good initial shaft 

alignment there is often a tendency for the coupled equipment 

to "drift' from its initial position, thereby causing further 

misalignment of the shafts. If not properly compensated, 

minor shaft misalignment can result in unnecessary wear and 

premature replacement of other system components.  

 In certain cases, flexible couplings are selected for 

other protective functions as well. One is to provide a break 

point between driving and driven shafts that will act as a fuse 

if a severe torque overload occurs. This assures that the 

coupling will fail before something more costly breaks 

elsewhere along the drive train. Another is to dampen 

torsional (rotational) vibration that occurs naturally in the 

driving and/or driven equipment. Each type of coupling has 

some advantage over another type. There is not one coupling 

type that can "do it all". There is a trade-off associated with 

each, not the least of which can be purchase costs. Each 

design has strengths and weaknesses that must be taken into 

consideration because they can dramatically impact how well 

the coupling performs in the application. 

II. LITERATURE SURVEY 

The 1st  research paper “Performance Investigation of A Five 

Dimensional Coupling” by Mr. P. B. Mali and Dr. S. S. 

Gawade Volume : 3 | Issue : 6 | June 2014 INDIAN 

JOURNAL OF RESEARCH tells that, The Five Dimensional 

Couplings are designed to accommodate 5 degrees of shaft 

misalignment. This coupling allows easy adjustment to any 

possible misaligned shaft position without imposing heavy 

side loads on shafts, bearings or other machine equipment. 

Five Dimensional Couplings offer two parallel 

misalignments and three angular misalignments capabilities. 

The acting forces within the coupling can be precisely 

calculated, assuring a sound coupling design which is 

especially important for heavy-duty applications. If these 

shaft misalignments exceed the limit of the selected coupling 

capacity, excess side loads are introduced into the equipment 

which can cause vibrations, life reduction or failure of vital 

machine components such as bearings, motors, etc 

 In five dimensional coupling rotary motion can be 

transmitted between shafts with a considerable degree of 

displacement, using the coupling for displaced shafts. This 

coupling can be used for high speed and high torque 

applications. Inherently it is dynamically balanced. Angular 

velocities of the driving shaft are identically reproduced in 

the driven shaft and no phase shift is produced when the shaft 

displacement is changed. The driven shaft is connected to the 

driver disk. Three eccentric, equally spaced pins extend from 

the face of the driver disk are used. The driven shaft has an 

identical disc and pin arrangement, but is parallely displaced 

from the driver shaft. A connecting or intermediate disk has 

three cylindrical pins that extend from each side face and have 

the same spacing as the pins on the driver and the driven disk 

as shown in figure. 

 In Experimental set up as shown in figure, motor is 

used to give the power to the input shaft of the coupling 

through pulley and belt drive. Two bearing housings are 

provided to support the input and output shaft. At the end of 

the output shaft brake dynamometer is provided to measure 

the output torque. Tachometer is used to measure the output 

speed. 

 Five dimensional Couplings are designed to 

accommodate five degrees of shaft misalignment. This 

coupling allows easy adjustment to any possible misaligned 

shaft position without imposing heavy side loads on shafts, 

bearings or other machine equipment. Five dimensional 

Couplings offer large shaft misalignment capabilities. The 

coupling provides a smooth flow of power for maximum 

product quality. 

III. MATERIALS 

The proper selection of material for the different part of a 

machine is the main objective in the fabrication of machine. 

For a design engineer it is must that he be familiar with the 

effect which the manufacturing process and heat treatment 

have on the properties of materials. The choice of material for 

engineering purpose depends upon the following factors.  

1) Availability of the materials.  
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2) Suitability of materials for the working condition in 

service.  

3) The cost of materials.  

4) Physical and chemical properties of material. 

5) Mechanical properties of material.  

 The mechanical properties of the metals are those, 

which are associated with the ability of the material to resist 

mechanical forces and load. We shall now discuss these 

prosperities as follows. Required properties for the selection 

of material are Strength, stress, stiffness, elasticity, plasticity, 

ductility, brittleness, toughness, resilience, creep, hardness. 

The science of the metal is a specialized and although it 

overflows in to realms of knowledge it tends to shut away 

from the general reader. The knowledge of material and their 

properties is of great significance for a design engineer. The 

machine elements should be a material which has properties 

suitable for the conditions of operations. In addition to this a 

design engineer must be familiar with the manufacturing 

processes and the heat treatments have on the properties of 

the materials. In designing the various part of the machine it 

is necessary to know how the material will function in 

service. For this certain characteristics or mechanical 

properties mostly used in mechanical engineering practice are 

commonly determined from standard tensile tests. In 

engineering practice, the machine parts are subjected to 

various forces which may be due to either one or more of the 

following. 

1) Energy transmitted  

2) Weight of machine  

3) Frictional resistance  

4) Inertia of reciprocating parts 

5) Change of temperature 

6) Lack of balance of moving parts 

 The selection of the materials depends upon the 

various types of stresses that are set up during operation. The 

material selected should with stand it. Another criterion for 

selection of metal depends upon the type of load because a 

machine part resist load more easily than a live load and live 

more easily than a shock load. Selection of the material 

depends upon factor of safety which in turn depends upon the 

following factors.  

1) Reliabilities of properties. 

2) Reliability of applied load. 

3) The certainly as to exact mode of failure 

4) The extent of simplifying assumptions. 

5) The extent of localized.  

6) The extent of initial stresses set up during manufacturing.  

7) The extent loss of life if failure occurs. 

8) The extent of loss of property if failure occurs. 

9) Materials selected in machine. 

 The machine is basically made up of mild steel. The 

reasons for the selection are Mild steel is readily available in 

market .It is economical to use and is available in standard 

sizes. It has good mechanical properties i.e. it is easily 

machinable. It has moderate factor of safety, because factor 

of safety results in unnecessary wastage of material and heavy 

selection. Low factor of safety results in unnecessary risk of 

failure. It has high tensile strength. Low coefficient of thermal 

expansion. The materials of the sheets to be cut are taken as 

aluminium and plastic as they are replacing many metals in 

the present scenario because of their distinguished properties 

and features. 

 To prepare any machine part, the type of material 

should be properly selected, considering design, safety .The 

selection of material for engineering application is given 

by the following factors:- 

1) Availability of materials 

2) Suitability of the material for the required components. 

3) Suitability of the material for the required components. 

4) Cost of the materials. 

 The machine is basically made up of mild steel. The 

reasons for the selection are Mild steel is readily available in 

market. It is economical to use and is available in standard 

sizes. It has good mechanical properties i.e. it is easily 

machinable. It has moderate factor of safety, because factor 

of safety results in unnecessary wastage of material and heavy 

selection. Low factor of safety results in unnecessary risk of 

failure. It has high tensile strength. Low coefficient of thermal 

expansion. The materials of the sheets to be cut are taken as 

aluminium and plastic as they are replacing many metals in 

the present scenario because of their distinguished properties 

and features. 

IV. CONSTRUCTION AND WORKING 

A. Construction:  

Input shaft is connected to Driving disc. Input shaft is rotated 

by Belt pully arrangement by means of power source motor. 

Driving Shaft is held in the bearing to the frame. Driving disc 

having 3 pin at an angle of 120o on circumference of disc on 

one side. This 3 links are engaged in this 3 pins and link 

further engage in pins of intermediate disc. Output shaft is 

connected to Driving disc. Output shaft is used for rotating 

any machine which axis having offset distance with input 

shaft. Driven Shaft is held in the bearing to the frame. Driven 

disc having 3 pin at an angle of 120o on circumference of disc 

on one side. This 3 links are engaged in this 3 pins and link 

engaged in pins of intermediate disc. There are 3 number of 

pedestal bearing are fixed with frame by nut & bolt. Bracket 

is provide for supporting the universal motor of the project. 

Input shaft is connected to motor shaft by belt & pulley 

arrangement. 

 
Fig. 1: Construction of project 
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B. Working:  

The working of project coby belt pully arrangement driving 

shaft is rotated by universal motor. As the driver disc rotate 

the intermediate disk is free to swing between the two 

pedestal bearing. The Link between deriver disc & 

intermediate disc and driven disc gets rotated due to turning 

pair of pin link between intermediate disc & driven disc. 

Hence we get rotary motion of shaft converted into rotary 

motion of intermediate disc and in the same way this rotary 

motion is transmitted to output disc by means of link and pin 

kinematic pair. Hence output shaft gets rotated. 

 
Fig. 2: Working Of Project 

V. DESIGN CALCULATIONS  

A. Shaft Design: 

Material Selection: Selecting material C40- from DESIGN 

DATABOOK Pg. No. 1.10 and 1.12 

Sut=580N/mm2 

Syt=330N/m m2 

According to ASME code shear stress is given by, 

 τallow=0.18Sut=104.4 N/mm2 

τallow=0.36yt=118.8N/mm2 

Selecting the whichever the less value τallow=104.4 N/mm2 

As keyway is not provided we cant considering keyway effect 

of shaft. 

But for more safety purpose We consider FOS=5 

Hence τallow=104.4 N/mm2 /5=20.88 N/mm2 

Power available at shaft=power of motor -----------if we 

assume 100% efficiency of belt drives. 

P=0.5 HP=746/2=373W 

N=1440RPM 

P=(T1-T2)V-------------------------------------------------1 

T1=Tight side belt tension 

T2= Slack side belt tension 

V= Linear velocity of belt 

   =
𝜫𝑫𝑵

𝟏𝟎𝟎𝟎
 

D=dia. of Pully=30mm 

   =
𝟑.𝟏𝟒∗𝟑𝟎∗𝟏𝟒𝟒𝟎

𝟏𝟎𝟎𝟎
 

  =131.91 m/s 

We know that for belt drive 
𝐓𝟏

𝐓𝟐
=eμθ  -------------------------------------------------------2 

Where μ=Coe. Of friction 

               =0.3(assuming) 

           θ=Angle of contact 

                =180+20+20=220o 

              =220*3.14/180 

           T1  =3.83 T2----------------------------------------------3 

From 1 &3 

P=(T1-T2)V 

373=(3.83T2-T2) 131.91 

    T2=1N 

T1=3.83N----------------------from3 

Cosidering vertical Diagram of shaft, 

 
Fig. 3: (a)Vertical loading diagram of shaft 

 

Max. bending moment acting on shaft=M 

                                                             =weight of disc X 

distance of disc from bearing 

                                                    19.62*55=1079.1Nmm 

Considering  Horizontal 3.83+Diagram of shaft, 

 
Fig. 3: (b)Horizontal loading diagram of shaft 

Max. bending moment acting on shaft=M 

                                                             =load on pully X 

distance of pully from bearing 

                                                            =(T1+T2)*50 

                                                            

=(3.83+1)*50=241Nmm 

Total  M=1079.1Nmm+241Nmm 

           M  =1320.6Nmm 

 

Torque on pully is =(T1-T2)(D/2) 

                              T=2.83(30/2)=42.45Nmm 

Equivalent Torque 

Te={(KbM)2+(ktT)2}1/2 

    ={(1*1079.1)2+(1*42.45)2}1/2 

   =1079.93Nmm 

Now, 

τallow
𝟏𝟔𝑻𝒆

𝜫𝒅𝟑
 

20.88=
𝟏𝟔∗𝟏𝟎𝟕𝟗.𝟗𝟑

𝜫𝒅𝟑
 

  d=6.41mm 

taking shaft greater than this design dia. for more safety 

available  dia. shaft is 19mm for that min. dia. only pedestal 

bearing is available hence we take this dia. 
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VI. COST ESTIMATION 

A. Brought Out Material Cost 

Sr.No. 
Name of 

component 
Specification QTY. Cost 

01 Motor 
½ HP single 

phase 
01 1250 

02 Disc Dia.=155mm 03 450 

03 Nut & Bolt M12.5 L=2’’ 12 240 

04 Nut & Bolt M12.5 L=1.5’’ 06 60 

05 L channel 1.5’’ 8 feet 200 

06 
L channel 

(angle) 
1’’ 

15 

feet 
450 

07 Metal strip 1’’ 5 feet 100 

08 
Pedestal 

bearing 
20 mm bore 03 1200 

09 Motor pulley D=8mm 01 50 

10 belt L=600mm 01 50 

11 
Shaft for 

pulley 
35 mm dia. 

0.5 

feet 
150 

TOTAL 4200 

B. MANUFACTURING COST 

Sr.No. Manufacturing Time Cost 

01 Frame 2 hr 1080 

02 Disc 1 hr. 30 min. 420 

03 Big pully 1 hr. 300 

TOTAL 1800 

 

BROUGHT OUT MATERIAL COST =4200 

MANUFACTURING COST                  =1800 

TRANSPORTATION COST                 =1000 

----------------------------------------------------------------- 

TOTAL COST                                       =7000 

VII. CONCLUSION 

 Torque of the coupling increases with reduction in output 

speed  

 Also it can efficiently transmit power for inline shaft, 

parallel offset shaft and angular displaced shafts  

 Recommended speed for maximum Efficiency and 

maximum power transmission for parallel offset 

condition is 1200rpm & for angular offset condition is 

900rpm 
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