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I. INTRODUCTION 

The main element used for power transmission from one 

shaft/ pulley to another shaft/pulley are drives. Power 

transmission is achieved by purposely designed drives. A 

transmission is a Machine in a power transmission which 
provides controlled application of power.  

There are some basic transmissions drives  

1) Belt drive  

2) Chain drive  

3) Rope drive  

4) Gear drive  

A. Belt drive 

A belt is a loop of flexible material used to link two or more 

rotating shafts mechanically, most often parallel. Belts may 

be used as sources of motion to transmit power efficiency or 

to track relative moment.  

1) Types-   

1) flat belt drive (where distance up to 8m)  

2) V belt drive (where distance between shaft or pulley is 

less)  

3) Circular belt or rope (where distance is more than 8m)  

2) Velocity ratio  
Let, 

D1= diameter of driver shaft 

D2= diameter of driven shaft 

N1= speed of driver shaft in rpm 

N2= speed of driven shaft in rpm 

Length of the belt passes over the driver shaft in one minute,  

= π × d1 × N1  

Similarly for driven shaft in one minute,  

= π × d2 × N2  

Length of belt passes over the driver shaft in one minute = 

length of belt passes over the driven shaft in one minute. 
Therefore,  

N2/N1= d1/d2 

When the thickness of belt is mentioned than,  

Therefore,  

N2/N1=d1+t/d2+t  

Velocity ratio can also be obtain by, 

Peripheral velocity of the belt on driver 

V1 = π × d1 × N1 / 60 m/s  

Similarly of the belt on driven,   

V2 = π × d2 × N2 / 60 m/s  

Assuming that there is no slip,  

V1 = V2 
Π × d1 × N1 / 60 = π × d2 × N2 / 60 

 
3) Selection criteria-  

1) Speed of the driver and the driven shaft. 

2) Transmission power  

3) Space available  

4) Speed reduction ratio  
5) Centre distance between the shafts 

6) Shaft layout  

7) Service condition  

8) Torque  

9) Operating conditions  

4) Specifications  

1) Material of belt  

2) Length of belt  

3) Cross-section of belt (size and shape)  

4) Size of teeth (for toothed belt)  

5) Pitch ( no. of teeth per length) ( for toothed belt )  
6) Types of drive unit ( electric motor)  

7) Driven unit loads ( jerks , shocks) 

8) Pulley belt arrangement ( open , closed, turned ) 

5) Materials for belt drive  

Material used in manufacturing of belts should possess same 

certain qualities – it should be reliable, durable, flexible etc.  

1) Leather belt  

2) Cotton or fabric belt  

3) Rubber belt  

4) Balata belt  

5) Plastic belt  

6) Advantage  
1) It is simple and economical  

2) They don’t need parallel shaft  

3) They are provided with over load and jam protection  

4) Higher efficiency  

7) Disadvantage 

1) Speed ratio is not constant  

2) Power is limited (700 KW) 

3) Operating temperature are usually restricted to (-350 c  

to 850c) 

8) Application  

1) Floor mill  
2) Conveyors 

3) Mill industry  

4) Lathe machine 
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B. Chain Drive  

Chain drive is a way of transmitting mechanical power from 

one place to another. It is often used to convey power to the 

wheels of a vehicle, particularly bicycles and motorcycles.  

1) Types  

1) Roller drive  

2) Detachable chain  

3) Pintle chain  

4) Silent chain  
5) Leaf chain  

6) Laminated chain   

2) Velocity ratio:-  

VR= N1 / N2 – T2 / T1  

Where, 

N1= speed of rotation of smaller sprocket in rpm. 

N2= speed of rotation of larger sprocket in rpm. 

T1= No. of teeth on small sprocket. 

T2=No. of teeth on large sprocket. 

3) Average velocity ratio 

V= πDN/60 = πPN/60 
Where, 

D = pitch circle diameter of sprocket in ‘m’ 

P = pitch of chain in ‘m’ 

4) Selection Criteria  

1) Sources of power  

2) Driven machine 

3) HP which is to be transmitted  

4) RPM of both shaft  

5) Diameter of both shaft  

6) Centre distance between shaft  

5) Specification  

1) Distance between center of pins  
2) Distance between innermost sprocket  

3) Diameter of roller  

4) Length of chain  

6) Materials  

1) Alloy steel  

2) Plain carbon & sometimes they are nickel plated to 

prevent rust  

 
7) Advantage  

1) It doesn’t slip or creep as compared to others  

2) Less power losses  

8) Disadvantage  

1) Can’t use where the drive must slip  

2) It required frequent lubrications  

3) Chain drive are noisy and produce vibrations 

9) Application  

1) Bicycle  

2) Motor cycle 

3) Rolling wheels  

4) Lifting wheels 
5) Wood working machinery  

C. Rope drive 

Rope drives were most widely used for power-transmission 

in mills and factories, where a single mill engine would have 

a large rope drive to each floor, where line shafts across 

each floor distribute power to the individual machines. 
1) Types  

1) Fiber Rope (where distance up to 60m) 

2) Wire rope (where distance up to 150 m)  

2) Velocity Ratio:-  

2.3log (T1 / T2) = µ× Ǿ × cosecβ 

Where, µ = Coefficient of friction 

Ǿ = angle on lap on smaller pulley 

β = Groove angle 

3) Number of rope required  

No. of rope required = total power transmitted / power 

transmitted per rope  
4) Specification  

1) Material of rope  

2) Length of rope  

3) Diametrical of rope (max.40d ,min 36d ) 

4) Groove angle of the pulley for rope drive (450 ) 

5) Material  

1) In fiber rope  

a) Hemp  

b) Manila  

c) Cotton  

2) In wire rope  

a) Wrought iron  
b) Cast steel  

c) Plough steel 

d) Alloy steel  

For certain purpose they are also from  

1) Copper 2) Aluminum Alloy 3) Bronze 4) Stainless steel. 

6) Advantages  

1) Significant  power transmission  

2) It can be used for long distance 

3) Ropes are string & flexible 

4) It can run in any direction  

5) Precise alignment of the shaft not required. 
7) Disadvantages  

1) Internal failure of the rope having no sign on external. 

2) Corrosion of wire. 

 

https://en.wikipedia.org/wiki/Mill_engine
https://en.wikipedia.org/wiki/Lineshaft


Review on Power Transmission Drive Selection Criteria and Application 

 (IJSRD/Vol. 7/Issue 12/2020/203) 

 

 All rights reserved by www.ijsrd.com 783 

8) Application  

1) Mills and factories  

2) Elevators and cranes 

D. Gear Drive 

A gear drive is a drive which requires two gears for their 

operation. The two gears have spur cut and the driver gear 

receives power the power from motor. The driver gear than 

transmit the power to driven gear. Gear drive is a 

mechanism consisting of toothed wheel that engage and 
transmit rotary motion, usually transforming angular 

velocity and torque.  

 
1) Types of gear 
Categories of gear  

a) Parallel axis gear  

1) Spur gear  

2) Spur rack  

3) Internal gear  

4) Helical gear 

b) Non parallel and non -intersecting  -Intersecting axes,  

1) Screw gear (efficiency 70-95%) 

2) Worm gear (efficiency 30-90%) 

c) Intersecting axes gear  

1) Straight -bevel gear  
2) Spiral bevel gear  

3) Zerol bevel gear (efficiency 98-99%) 

2) Velocity ratio  

Velocity ratio is calculated by dividing number of teeth on 

driver gear to the number of teeth on driven gear. 

 The driver gear is the one that is connected to power eg 

:  gear connected to motor  

 The driven gear is the one to which power is transmitted  

Velocity ratio = no. of teeth on     driver gear / no. of teeth 

on driven gear.  

N1/ N2 
Where, 

N1 = No. of teeth on driver 

N2 = No. of teeth on driven 

3) Selection criteria for gear 

1) Number of teeth  

2) Module  

3) Shaft angle  

4) Addendum  

5) Dedendum  

6) Pitch circle diameter  

7) Material  

8) Face width  
9) Tooth finish  

10) Inner diameter  

4) Specification of gear  

1) Number of gear teeth  
2) Normal module  

3) Gear face width  

4) Pressure angle 

5) Center distance  

6) Tooth rool fillet  

7) Profile shift coefficient  

8) Total constant ratio  

9) Gear ratio  

10) Addendum  

11) Dedendum  

12) Material & heat treatment  

13) Method of finishing tool  
14) Pitch circle diameter  

5) Material  

For the gear manufacturing & selection of raw material there 

are three factors that are most important when selecting a 

gear material. They are strength, durability and cost which 

include both the cost of material and cost of manufacturing. 

The most common material used for manufacturing is:  

1) Steel  

2) Brass 

3) Bronze  

4) Cast iron  
5) Ductile iron  

6) Advantage  

1) Can be used for small center distance of shaft. 

2) Can be used to transmit large power. 

3) Has reliable service. 

4) It transmit precise velocity ratio  

5) Has compact layout. 

7) Disadvantage  

1) It require proper lubricant and reliable process of 

applying it, for the proper operation of gear drive  

2) As the manufacture of gears requires special tools and 

equipment.  
3) They are costlier  

8) Application  

1) Hydraulic pumps 

2) Gear box  

3) Watch  

4) Precise machinery  

II. ADVANCEMENT IN POWER TRANSMISSION DRIVES  

A. CVT:  

A continuously variable transmission (CVT) also known as 

Shiftless Transmission, step less transmission, pulley 

transmission, or in case of moped a twist and -90 is an 

automatic transmission. 

When the power is more important than economy, 

the ratio of the CVT can be changed to allow the engine to 

turn at the rpm at which it produce greatest power. 

This is typically higher than the, rpm that achieves 

the peak efficiency. In low-mass, low-torque application 
(such as motor scooters) a belt driven CVT also offers case 

of use & mechanical simplicity. 

A CVT does not strictly require the presence of a 

clutch. But in some vehicles (eg.moped) a centrifugal clutch 
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is added to facilitate a ‘neutral’ stance, which is useful when 

idling or manually reversing into a parking space. 

 

III. CONCLUSION  

After studying this paper one will come to know about the 

detailed information of power transmission drive and types 

of drives. And they also come to known about the selection 

criteria for designing the drive and drive parameters. It also 

provides us the information about the velocity & speed ratio 
of various drives. 
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