
Materials for Brake Lining

The material used for the brake lining should have the following characteristics :

1. It should have high coefficient of friction with minimum fading. In other words, the coefficient of friction should 

remain constant with change in temperature.

2. It should have low wear rate.

3. It should have high heat resistance.

4. It should have high heat dissipation capacity.

5. It should have adequate mechanical strength.

6. It should not be affected by moisture and oil.

Types of Brakes

The brakes, according to the means used for transforming the energy by the braking elements,

are classified as :

1. Hydraulic brakes e.g. pumps or hydrodynamic brake and fluid agitator,

2.Electric brakes e.g. generators and eddy current brakes, and

3.Mechanical brakes.
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The hydraulic and electric brakes cannot bring the member to rest and are mostly used where large amounts

of energy are to be transformed while the brake is retarding the load such as in laboratory dynamometers, high

way trucks and electric locomotives. These brakes are also used for retarding or controlling the speed of a

vehicle for down-hill travel.

The mechanical brakes, according to the direction of acting force, may be divided into the following two groups

:(a) Radial brakes. In these brakes, the force acting on the brake drum is in radial direction. The radial brakes

may be sub-divided into external brakes and internal brakes. According to the shape of the friction elements,

these brakes may be block or shoe brakes and band brakes.

(b) Axial brakes.In these brakes, the force acting on the brake drum is in axial direction. The

axial brakes may be disc brakes and cone brakes. The analysis of these brakes is similar to clutches.

Single Block or Shoe Brake

A single block or shoe brake is shown in Fig. 19.1. It consists of a block or shoe which is pressed against

the rim of a revolving brake wheel drum. The block is made of a softer material than the rim of the wheel.

This type of a brake is commonly used on railway trains and tram cars. The friction between the block and

the wheel causes a tangential braking force to act on the wheel, which retard the rotation of the wheel. The

block is pressed against the wheel by a force applied to one end of a lever to which the block is rigidly fixed

as shown in Fig. The other end of the lever is

pivoted on a fixed fulcrum O
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If the angle of contact is less than 60°, then it may

be assumed that the normal pressure between the block and

the wheel is uniform. In such cases, tangential braking force

on the wheel,

Ft= µ.RN...(i)

and the braking torque,  T

B= Ft

.r= µ.RN.r ... (ii)
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Pivoted Block or Shoe Brake

We have discussed in the previous article that when the angle of contact is less than 60°, then it may be assumed

that the normal pressure between the block and the wheel is uniform. But when the angle of contact is greater than

60°, then the unit pressure normal to the surface of contact is less at the ends than at the centre. In such cases,

the block or shoe is pivoted to the lever, as shown in Fig, instead of being rigidly attached to the lever. This gives

uniform wear of the brake lining in the direction of the applied force. The braking torque for a pivoted block or shoe

brake (i.e. when 2θ> 60°) is given by
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