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Session Outcomes

• Design of multi-disk clutches

• Develop energy equation for clutch

• Perform thermal calculations for clutch
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Multi-plate Clutch

SPCE-MED 3

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

(connected to driven shaft through 
sleeve, free axial movement)

(connected to driving shaft through 
bolts and drum keyed to shaft)

Levers or springs to 
exert axial force, P



Number of pairs of contacting surfaces
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Ref: Bhandari V.B., Design of Machine Elements (2017)

z = z1 + z2 -1

For uniform pressure criterion

𝑃 =
𝜋𝑝𝑎
4

𝐷2 − 𝑑2

𝑀𝑡 =
𝜇𝑃𝑧

3

𝐷3 − 𝑑3

𝐷2 − 𝑑2

For uniform wear criterion

𝑃 =
𝜋𝑝𝑎𝑑

2
𝐷 − 𝑑

𝑀𝑡 =
𝜇𝑃𝑧

4
𝐷 + 𝑑



Comparisons

• Single-disk vs Multi-disk clutch

• Dry vs Wet clutch
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Example 2: Multi-disk clutch

An oil immersed multi-disk clutch, with friction lining on
one side and steel disks on the other, is used in an
application.

The torque transmitted by clutch is 100 Nm. The
coefficient of friction in wet condition is 0.08. The
permissible intensity of pressure on friction lining is 1.0
MPa. The outer diameter of lining is 100 mm due to
space limitation. The inside diameter is 0.577 times
outside diameter to obtain optimum torque capacity.

Assuming uniform wear theory, calculate the required
number of disks and the clamping force.
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Multi-disk Clutch

A multi-disk clutch requires 10 contact surface pairs. How many disks are 

required on driving and driven shaft ?

1) z1 = 6, z2 = 5

2) z1 = 5, z2 = 5

SPCE-MED 7

QUIZ
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Energy Equation







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

Frequency of clutching is important 
thermal analysis parameter



Example 3: Energy considerations

A single plate clutch is designed to transmit 8 kW 
power at 1000 rpm. 

The equivalent mass and radius of gyration of the 
input shaft are 10 kg and 50 mm respectively. 

The equivalent mass and radius of gyration of the 
output shaft are 20 kg and 100 mm respectively. 

Calculate:

• The time required to bring output shaft to the rated 
speed from rest.

• Heat generated during clutching operation
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