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AXIAL DISK CLUTCHES       Hamrock §18.2 
 
 
 
 
 
 
 
 
 
 
 
 
 
When it’s new, things will be flat and the pressure will be uniform. 
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Can also integrate dA = 2πrdr : 
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This is useful because we need to integrate to get the Torque: 
           dT = p dA µ r , where µ is the coefficient of friction 
 dT = 2πr2p µ dr 
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          [Eqn. 18.5] 
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  [Eqn. 18.5] 

 
If the clutch has multiple plates, multiply this Torque by the N friction 
interfaces. 

F ro ri 

µ 
dr 
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Since wear is proportional to pressure times surface velocity, and surface 
velocity increases linearly with radius, r, wear is maximum at the outer 
radius.  Wear reduces the pressure at the rim, and the geometry changes to 
a uniform wear condition. 
If pv is constant and v increases linearly with r, then p must decrease with r: 
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now computing the normal force  
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Similarly, 
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Or, in terms of applied force, F 
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= µ , where N is the number of friction faces. 

 
Example of multiplate axial clutch with N = 4. 
• Four gaps close up on actuation. 
• Components slide axially so that each contact surface transmits the actuating 

force, F. 
• N is usually even. 
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[Eqn. 18.10] 

[Eqn. 18.12 ] 
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For a given applied force, F, there is an optimal ratio of ro to ri. 
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Generally rI is between .45 and .80 of ro. 
 

CONE CLUTCHES  Hamrock §18.3 

 

 

 
 
 
 
§ Simply take the torque equations for Axial clutches, and multiply them by 

1/(sinα) 
 

§ Since 8° < α < 15° usually, the multiplier ~ 7.2 to 3.9 . 
 

§ N usually is 1 -- cone clutches are not typically ganged. 
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Problem 18.27 Done As SHORT Shoe 
 
 
 
















