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Drum Brakes

• The first proper brakes on cars were the drum brakes, invented by French 

manufacturer Louis Renault in 1902.

• A drum brake consists of a drum, a housing connected to the wheel, brake shoes, 

which are fitted in the housing and a master cylinder that is connected to the brake 

pedal. 

• When the brake pedal is pushed the master cylinder causes the brake shoes to rub 

against the inside of the rotating drum, creating friction and ultimately slowing 

down the wheel to a complete stop. 

• Drum brakes are used on many mass produced cars and on the rear wheels on more 

premium car models.
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Drum Brakes

The main components of drum brakes are 

1. Brake drum 

2. Back plate 

3. Brake shoes 

4. Brake Liners 

5. Retaining Springs 

6. Cam 

7. Brake Linkages
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Drum Brakes
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Drum Brakes (Construction)
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Drum Brakes (Working)



7

Drum Brakes

• Durability: Since drum brakes have an increased friction contact area, 

they last longer.

• Low Cost: Drum brakes are cheaper to manufacture, hence they are more 

widely used on almost all types of vehicles.

• Low Input Force: Some drum brakes require low input force to get them 

activated, meaning less push on the brake pedal, this can be done through 

various means like hydraulic pressure.

• Low maintenance: Due to better corrosion resistance, as they are inside 

of a housing, they are slightly easier to maintain.

Advantages
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Drum Brakes

• Overheat: Drum brakes tend to overheat in high braking conditions like 

going down a hill or frequent high speed braking, as they don’t have an 

outlet to cool themselves down. This causes the brake shoes to glaze or 

smoothen out and produce no braking action.

• Pushing The Brake Pedal Farther: When hard braking occurs, the drum 

expands slightly due to a phenomenon called thermal expansion. So, to 

induce braking the driver must press the brake pedal farther.

• Grabbing: Grabbing in a drum brake occurs when the brake shoe 

becomes wet or is slightly rusty. This causes it to offer more braking force 

than required and stays that way for a brief moment of time. When a grab 

occurs, the tyres skid and keep on skidding even when the pedal is 

released. This results in a loss of control of the car and is dangerous for 

the driver, especially at high speeds.

• Complex construction: A drum brake has many components, requiring 

an expert mechanic for repairs.

Disadvantages
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Drum Brakes Design

• It consists of a shoe, which is pivoted at 

one end and subjected to an actuating 

force P at the other end. 

• A friction lining is fixed on the shoe and 

the complete assembly of shoe, lining 

and pivot is placed inside the brake 

drum. 

• Internal shoe brakes, with two 

symmetrical shoes, are used on all 

automobile vehicles.

• The actuating force is usually provided 

by means of a hydraulic cylinder or a 

cam mechanism. 

Internal Expanding Brake 
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Drum Brakes Design
The analysis of the internal shoe brake is based on the following assumptions: 

• The intensity of normal pressure between the friction lining and the brake 

drum at any point is proportional to its vertical distance from the pivot. 

• The brake drum and the shoe are rigid.

• The centrifugal force acting on the shoe is negligible.

• The coefficient of friction is constant. 
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Drum Brakes Design

Consider an elemental area on the friction lining located at an angle ∅ and subtending 

an angle d∅. The elemental area will be (Rd∅ w) where w is the width of the friction 

lining parallel to the axis of the brake drum. If p is the intensity of normal pressure on 

this elemental area, the normal reaction dN is given by, 

dN = pR wd∅ 

• The free-body diagram of forces acting on an element on the surface of the drum 

and the surface of friction lining. 

• It should be noted that angles ∅, 𝜃1, 𝜃2 begin with a line drawn from the centre of 

the drum to the centre of the pivot of the shoe. 

• The friction material begins at an angle 𝜃1 from this line and ends at an angle 𝜃2 . 



12

Drum Brakes Design

Free-body Diagram of Forces 
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Drum Brakes Design
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Drum Brakes Design
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Drum Brakes Design

Let us assume that the vehicle is 

moving in the forward direction for 

clockwise rotation of  the brake 

drum. The vehicle will be travelling 

in ‘reverse’ for anti-clockwise 

rotation of brake drum. The 

following observations are made: 
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Drum Brakes Design

Automotive Double Shoe Brake 
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Drum Brakes Design
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Drum Brakes Design
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• It consists of a flexible steel strip lined 

with friction material, which is pressed 

against the rotating brake drum. 

• If one end of the steel band passes 

through the fulcrum of the actuating lever, 

the brake is called the simple band 

brake.

The ratio of band tensions is given by,

Band Brakes
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Band Brakes
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Band Brakes
Advantages Disadvantages



1. Low wear rate 

2. High Heat Resistance

3. High Heat Dissipation capacity.

4. Low coefficient of thermal expansion.

5. It should have adequate mechanical strength.

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

7. It should have high coefficient of friction with minimum fading.
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Materials for Brake Lining
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Band Brakes
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Band Brakes
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