
 

Chapter-5:Clutches  





Engage a driven shaft. 
• There are many different schemes for a driving shaft to 

overload, overriding and centrifugal. 
mechanisms or devices; they are further classified as 

• Internally controlled clutches are controlled by internal 

positively. 
Friction surfaces or components that engage or mesh 

• Externally controlled clutches can be controlled either by 

controlled. 
and they are classed as either externally or internally 

• Clutches typically contain a driving shaft and a driven shaft, 

Example is an engine and a transmission. 
Disconnects the driving and driven parts of a machine; an 

• A clutch is defined as a coupling that connects and 

Definition of Clutch 



friction surfaces 
proper speed without excessive slipping of the 
shaft from rest and gradually brings it up to the 

• The force of friction is used to start the driven 

fully loaded. 
power is to be delivered to machines partially or 
Its application is also found in cases in which 
which must be started and stopped frequently. 
the transmission of power of shafts and machines 

• A friction clutch has its principal application in 

• Friction-Plate Clutch. 

Clutches 

Externally Controlled Friction 



by the control arm. 

of power to the driven mechanism. Clutch torque depends on the axial force exerted 

friction plate mesh with a gear mounted on the driven shaft to complete the transfer 

transfers the power of the driving shaft to the friction plate. Gear teeth on the 

the control arm against the right friction plate idling on the driving shaft, friction 

Friction plate clutch: When the left sliding plate on the driving shaft is clamped by 

Friction-Plate Clutch. 



transmitted. 

than cam A, the rollers are freed by friction, the clutch slips, and no torque is 

However, if ring B is turned counterclockwise, or is made to revolve clockwise faster 

wedges and are held there; this locks ring B to cam A and drives it clockwise. 

shaped gaps between cam A and outer ring B are forced by friction into those 

Over running clutch: As   driving cam A revolves clockwise, the rollers in the wedge- 

Internally Controlled Clutches 



Single Discord Plate Clutch 



plate 

Mathematical representation of clutch 



• Maximum Wear Theory 

• Maximum Pressure Theory 

Friction Clutch theory of Analysis 



Single Plate Clutch Dynamic Analysis 







Multiple Disc Clutch 



is typically only on the sliding cone. 
• The friction surface can be on either cone but 

drives the driven shaft. 
also engages any associated gearing that 
friction cone on the same shaft; this motion 
driving shaft to engage a mating rotating 
that the control arm advances a cone on the 
principle as the friction-plate clutch except 

• Cone Clutch.A clutch operating on the same 

Cone Clutch. 



Schematic of Cone Clutch. 



Mathematical formulation of CC 











Operation Variables of Cone Clutch 



 


