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Internal Expanding Rim Clutches and Brakes  
An internal-shoe rim clutch/brake  
consists mainly of three elements:  

The mating frictional surfaces.  

The means of transmitting the  

torque to and  from the surfaces.  

The actuating mechanisms.  
 
According to the actuating mechanism,  
clutches/brakes are further classified as:  

Expanding ring.  

Centrifugal.  

Magnetic.  

Hydraulic & Pneumatic.  
 
Consider the shown internal expanding rim brake with a single shoe and the rim 
rotating clockwise.  

For such configuration we cannot make the assumption that the pressure 
distribution is uniform. But rather the pressure distribution has the following 
characteristics:  



 Pressure distribution is sinusoidal with 
 respect to angle θ.  

 For short shoe, the largest pressure 
 occurs at the end of the shoe θ2.  

 For long shoe, the largest pressure 
 occurs at θa =90°  

Using static analysis, the characteristic  

      equation for  such brake configuration 

      can be found to be (see derivation in the 

      text):  

- The actuating force:  
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Where:  
C: is the moment arm for the actuating force.  
MN: is the moment of normal forces. 

 

 

 

 

 

- The torque applied to the drum by the brake shoe is: 
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 It is important to note that these reactions equations can be used only when: the 
origin of the axis is at the center of the drum, the positive x axis passes through the 
hinge pin, and the positive y axis is in the direction of the shoe.  



 It should be noted that in Example 16-2, the braking capacity of the right-hand 
shoe is much larger than that of the left-hand shoe (because the right-hand shoe 
is self-energizing).  

 If the left hand shoe is turned over such that the hinge is at top, it will become 
self-energizing as well and the braking capacity will increase. However, if the rim 
is to turn in the opposite direction, both shoes will be self-deenergizing and the 
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braking capacity will be small. If the same braking capacity is to be obtained, a 
larger actuating force needs to be applied.  
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