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Session Outcomes

• Obtain torque carrying capacity of single plate 
clutch

• Design of multi-disk clutches

• Discuss Friction Materials

• Develop energy equation for clutch

• Perform thermal calculations for clutch
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Torque Transmitting Capacity

• Uniform Pressure Theory
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Uniform Pressure Theory

Uniform pressure theory is applied under which of the following conditions ?

1) New condition

2) After some time in service
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QUIZ



Torque Transmitting Capacity

• Uniform Wear Theory
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Uniform Wear Theory

Under uniform wear theory maximum pressure occurs at which location ?

1) Inner radius

2) Outer radius
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New & Worn-out States
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Friction Radius
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Generalized Torque Capacity Equation : 𝑀𝑡 = 𝜇𝑃𝑅𝑓
where 𝑅𝑓 is the friction radius

For uniform pressure theory : 𝑅𝑓 =
1

3

𝐷3 − 𝑑3

𝐷2 − 𝑑2

For uniform wear theory : 𝑅𝑓 =
1

4
𝐷 + 𝑑 = 𝑟𝑚

Ref: Bhandari V.B., Design of Machine Elements (2017)



Uniform Pressure or Wear theory?

Torque capacity comparison

Which theory is conservative?
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Ref: Shigley, Engineering Machine Design



Service Factor
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Location of Clutch

What should be the location of clutch in following power transmission system ?

1) A

2) B
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Engine A

B
3000 rpm

300 rpm

M/c tool

Gear Box

QUIZ



Example 1: Single Plate Clutch

A plate clutch consists of one pair of contacting
surfaces and transmits 10 kW power at 1000 rpm.
The ratio of outer diameter to inner diameter is 2.5.
The coefficient of friction is 0.3 and the permissible
intensity of pressure is 1.5 MPa. Calculate the inner
and outer diameters using

• Uniform wear theory

• Uniform pressure theory
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Friction Materials

• Desirable properties of friction lining
• High coefficient of friction
• Temperature stability of friction coefficient
• Good thermal conductivity
• Good resistance to abrasive wear and aggressive environment

• Types of friction lining
• Fiber base (metal or semi-metallic, asbestos is banned being 

carcinogenic)
• Woven
• Moulded

• Sintered
• Bronze base
• Iron base
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