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Abstract: 

 Clutch has its principle application in Power trans mission system where frequent need is to start and stop the power supply form 

prime mover. Conventional plate clutch is very popularly  used for this purpose like clutch in  automobile or clutch in  drillin g machine. 

But there are limitations of conventional plate clutch (for example -high heat generation). This project is intended to overcome the 

problems faced by conventional plate clutch. The idea is to develop the clutch with help of belt and pulley system. This system 

involves three pulleys including idler pulley and belt drive for power transmission. The action of clutching and declutching is a result 

of the movement of idler pulley with respect to driving and driven pulley. When the position of idler pulley is such that the tension in 

the belt is maximum the power is transmitted at high efficiency. But when the clutch pedal is pressed/actuated position of id ler pulley 

is changed such that tension in the belt is reduce and power transmission stops slowly a s the belt slips. Again when clutch pedal is 

released the idler pulley gets to its original position and power transmission is started again. The expected result of this project is 

design of new clutch which works as described and also serve its purpose. 
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1. INTRODUCTION 
 

Conventional clutch systems have clutch discs they are like 

brake linings; they gradually wear out as they operate. Every 

time the clutch is engaged or disengaged, some friction material 

is removed from the clutch disc. The amount of material lost 

during each action is small, and most clutches will last for 

50,000 miles (80,000 km) or more. It is normal for a clutch to 

wear out after this mileage is reached. Often, however, a  clutch 

will not last as long as 50,000 miles. Like any other mechanical 

part, the clutch can be damaged by careless or abusive operation. 

Further, it can be damaged by outside factors—factors that 

cannot be attributed to the vehicle operator. As a result, excess 

heat is generated and premature wearing of clutch friction 

surfaces occurs. The disadvantages of conventional clutch 

system are the high cost of manufacturing and maintaining also 

the design is complex with many moving parts. To overcome 

these limitations, a different mechanism for clutch is designed. 

The belt drive clutch would consist of driving, driven and idler 

pulley, belt and actuation system. Po wer will be transmitted 

from driving shaft to driving pulley and via belt to driven pulley 

to drive shaft. The clutching action would be accomplished by 

moving the idler pulley which will change the tension in belt. 

The decrease in belt tension would allow the belt to slip over the 

pulleys when they are rotating at different speeds. Belt and 

Pulley Clutch system can be used in Automobiles and Machines 

such as Lathe. In case of automobiles, this clutch system can be 

used in small city cars which will lead to reduction in the 

maintenance cost as well as the overall cost of car. Using this 

system in Lathes would lead to reduced power consumption, 

instead of intermittently switching the machine on and off clutch 

can be actuated and the rotation of chuck can be s topped. 
 

2. AIM AND OBJECTIVES  
 

Aim of the pro ject is to design, manufacture and develop a belt 

and pulley clutch system 

Objectives of the project: 

1. To develop cost efficient clutch system.  

2. To compare the theoretical calculat ions with experimental 

results. 

3. To calculate the slip and efficiency of the system.  

 

3. SCOPE 

 

Scope of the project is confined to design and fabrication of a 

belt and pulley clutch system. The pulleys and belt used in 

machine will be bought from a local vendor, the frame and the 

actuation mechanism will be made by us. 

 

4. EXPERIMENTAL S ETUP 

 

The experimental setup is test rig designed and fabricated to       

conduct experimental investigation on the clutch system. The 

dynamometer will measure the output power through which 

efficiency of the system can be calcu lated. The experimental 

data are used to improve the working of the system In the clutch 

system the driver and driven pulley shaft are of 20 mm d iameter, 

idler pulley shaft of 15 mm diameter. The driver and driven 

pulley are of 3½ inch whereas the idler pulley is of 2½ inch. The 

belt is of A section and 1100 mm length. Prime mover is a 1 hp 

electric motor with speed 1440 rpm. The clutch is actuated by a 

hydraulic mechanism. Pressing the pedal which will result in 

increase in pressure in the fluid stored inside the master cylinder 

this pressure is transmitted to the piston in the slave cylinders via 

oil lines. The movement of piston will rotate the rocker which 

will push the fork and the idler pulley towards the driving and 

driven pulleys i.e. the tension in belt decreases. Due to the drop-

in belt tension the driver and driven pulley can rotate at different 

speeds and belt will slip around the pulley. When the pedal is 

released pressure in fluid lines decrease and idler pulley moves 

to its original position due to spring force.  
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Figure.1. CAD model  

 

The driven shaft is connected to a rope brake dynamometer 

through which the output power will be measured and the 

efficiency of the system will be calculated. Also the speed of 

driver and driven pulley will be measured with a tachometer by 

using this data we can calculate the slip.  

 

5. COS T ANALYS IS 

 

Components Quantity Cost (Rs.) 

Motor 1 4015 

3½ inch pulley  2 217 

2½ inch pulley  1 103 

20 mm shaft 700 mm 300 

15 mm shaft 150 mm 160 

A section belt (1100 

mm) 

1 117 

Square pipe 22 ft  1000 

Hydraulic cylinder 2 1500 

Dynamometer 1 384 

Spring balance  1 258 

 

6. THEORETICAL EVALUATION 

 

Power to be transmitted = 1 hp = 0.7457 kW  

 

Design Power = 1.3 x 0.7457 = 0.9694 kW 1 kW
[1]

 

 

At Maximum Power, Speed = 1440 rpm 

 

Torque = 
            

   
= 6.63 Nm 

 

Selecting A – section for V belt  

 

Pulley diameter = 85 mm 

 

Mass per meter (kgf) = 0.106 

 

Pitch line velocity (v) =
       

     
 = 6.41 m/s 

For speed ratio (i) = 1 

 

Centre to center distance = 400 mm
[2]

 

 

 
Figure.2. Three Pulley Arrangement 

 

Length of belt =Length of belt over the pulleys + Length of belt 

between the pulleys 

= 232.38 x 2 + 400 + 107 x 2 + 18.18 

= 1098 mm 

 

Hence, selecting belt from standard sizes
[2]

 

L = 1100 mm 

 

Calculation for no of belts required : 

Considering V belt with Rubber belt with cast iron pulley, 

µ=0.3 

σu= 45 N/mm
2
 

E= 80 N/mm
2
 

 

Calculating modified coefficient of friction: 

β=34° 

 

Therefore, 

µ´=
    

         
 = 1.1973 

 

Thus, 

 
  

  
= e

µɵ
 

 

T1=15.75T2  

 

T1-T2=
       

    
 

 

Thus, 

T1= 840.63 N 

T2 = 52.22 N 

 

Since, mass per length of belt = 0.106 kgf/m 
[2]

 

 

Hence, if we calculate the area of cross section we can calculate 

density of material: 

 

Area= 92.35 mm
2
. 

 

ρ= 
                 

    
 =1147.807 kgf/m
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Centrifugal tension = ρv
2 

 

σc = 1147 × 8.37
2
 =0.804 N/mm

2 

 

For 2000 hours of working  

 

Hence life in seconds = 2000×3600= 7.2×10
6
 s 

 

No. of cycles =
                                  

            
 

 

= 
              

     
 

 

= 16.41 × 10
7
 cycles 

 

For calcu lating total tension, we use formula  
 

 

   
 = 

  

  

 
 

 

Factor of safety = 5 
 

   = 
   

  
= 9 N/mm

2
 

 

[σt] = 10.57 N/mm
2
 

 

Total stress = σc + σd + σb  
 

σb = 
  

 
 

 

y = 8/2 = 4 
 

E = 100 N/mm
2
 

 

R = 40 mm 
 

σb = 5 N/mm
2
 

 

σd = 
 

         
 

 

σt = σc + σb + σd 
 

nb = 1 
 

Number of belts =1 
 

TABLE.1 .THEORETICAL RES ULT TABLE 
 

Sr. 

No. 

NAME OF 

ATTRIBUTE 

 VALUE OF 

ATTRIBUTE 

1 Design Power 1.3 kW 

2 Design Torque 3.5 Nm 

3 Driving Pu lley 

Diameter 

85 mm 

4 Driven Pulley 

Diameter 

85 mm 

5 Idler Pulley 

Diameter 

65 mm 

6 Center to Center 

Distance 

400 mm 

7 Length of Belt  1100 mm 

 

7. ANALYS IS  

 

Analysis of belt and pulley was done to find out the stress 

induced as well as the total deformation.  

 

 
 

Figure.3. Equivalent (von-Mises) Stress 

 

 
 

Figure.4. Total Deformation 

 

8. CONCLUS ION 

 

This paper illustrates the design and fabrication of belt and 

pulley clutch with its in numerous advantages. Various concepts 

of machine design, strength of material were used in the process 

of designing. The belt and pulley clutch can be introduced in 

Indian market owing less manufacturing and maintenance cost 

and reduction in power consumption in machines and 

automobiles. 
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