


BRAKES
 Principle:
 Required to stop the vehicle within the smallest possible 

distance and this is done by converting the kinetic energy 
of vehicle  into the heat energy which is dissipated  into the 
atmosphere.

 Breaking Requirements:
 The brakes must be strong enough to  stop the vehicle 

within  minimum distance in an emergency. Driver must 
have  proper control over the vehicle during the emergency 
braking and vehicle must not skid.

 Brakes should have good  antifade characteristics i.e. their 
effectiveness  should not decrease with constant prolonged 
application.



Drum brakes



 Construction and types:
 In this a break drum is attached concentric to the axle hub 

whereas on the axle casing is mounted a black plate.
 In case of front axle , black plate is bolted to steering 

knuckle.
 The black plate is made up of pressed steel sheet and is 

ribbed to increase rigidity and to provide support for 
expander , anchor and break shoes.

 It also protects drum and shoe assembly from mud and 
dust, it absorbs the complete torque reaction of the shoes 
due to which  reason it is also called torque plate.

 Two break shoes are anchored on  black plate.
 Friction linings are mounted on break shoes.



 One or two retractor springs are used which serve to 
keep the break shoes away from the drum when  
brakes are not applied.

 The break shoes are anchored at one end , whereas on 
other ends Force F is applied by  means of some break 
actuating mechanism  which forces the break shoe 
against the revolving drum  thereby applying the 
brakes.



 Types of drum brakes:
 Fixed expander type
 Floating expander type
 Floating anchor type
 Two leading shoe type
 Two trailing shoe type



 Each cylinder contains a rubber sealing ring between 
the cylinder and the piston.

 When brakes are applied, hydraulically actuated 
pistons move the friction pads into contact with the 
disc , applying equal and opposite force.

 On releasing brakes , the rubber sealing rings act as 
return springs and retract the pistons and the friction 
pads away from the disc.





 A disk brake consist of cast iron 
disc  bolted to the wheel hub 
and stationary housing called  
caliper.

 The caliper is connected to some 
stationary part of the vehicle , 
like the axle casing or the stub 
axle and is cast in two parts,  
each part containing a piston.

 In between each piston   and the 
disc  , there is a friction pad held 
in position by retaining  pins , 
spring  plates etc.

 Passages are drilled in the 
calliper for the fluid to enter or 
leave each housing.





 Comparison of disc and drum type of brakes:
 In case of disc brakes friction surfaces are directly 

exposed to the cooling air whereas in the drum type , 
the friction occurs on  the internal surfaces , from 
which heat can be dissipated  only after it has passed 
by conduction through the drum.

 The friction pads in case of disc brakes are flat as 
compared to curved friction linings  in case of drum 
brakes.This means that in disc brakes , there is 
uniform wear of friction pads.



 Disc brakes weigh less than their conventional drum 
type counterpart.

 Disc brakes have comparatively better anti-fade 
characteristics.

 Compared to drum type , the disc brakes are simple in 
design.

 It is very easy to replace  the friction pads when 
required , compared to drum type where the brake 
linings have to  be either riveted or fixed with adhesive 
to the brake shoes.





Mechanical Brakes
 Mechanical brakes are now obsolete as service brakes. 

These are still used on rear wheels in many cars as  
emergency brakes or parking brakes.

 Brake shoe operation:
 Brake  shoe are operate d by means of  cam or toggle 

lever which itself is actuated through various 
mechanical  linkages.

 Earlier the drum brakes were mostly mechanically 
operated.

 Girling type mechanism is used to make both shoes 
leading by mechanical means.



 When the brakes are applied  , the force at the 
expander pushes the arm of upper belt crank lever.

 This transmits  its motion through vertical strut to 
lower bell crank  and thus the lower arm of the bell 
crank tends to move towards the left.

 But as the adjuster mechanism is there it cannot 
actually move to the left , it gets a reaction and 
thereby whole of the brake shoe at the lower end  
moves towards the right , acting as a leading shoe.The 
other shoe is already leading.

 There is one disadvantage :
 On reverse both the shoes will become trailing , thus 

reducing the braking effort considerably.





Hydraulic brakes
 Most of the cars  today use hydraulically operated foot 

brakes on all the four wheels  with and additional hand 
brake mechanically operated on the rear wheels.

 The main component in this is the master cylinder , 
which contains reservoir for the brake fluid.

 Master cylinder is operated by the brake pedal and is 
further connected to the wheel cylinders in each wheel 
through steel pipe lines , unions and flexible hoses.

 In case of rear wheel there is only one cylinder on each 
wheels which operates both the shoes.





Advantages of hydraulic system

 The fluid exerts equal pressure everywhere in the 
circuit. For this reason equal braking effort is obtained 
at all the four wheels.

 The system is simple in construction due to absence of 
brake rods , joints etc.

 Less rate of wear.



Disadvantages of hydraulic system

 Even slight leakage of air into the braking system 
makes it useless.

 This system is suitable only for applying brakes 
intermittently.

 For parking  seperate mechanical linkage has to be 
provided






























