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1. Learning Outcome 

By the end of this unit each apprentice will be able to: 

 Explain the operating principles of a dual circuit hydraulic braking 
system 

 Recognise and explain the function of the main components of a dual 
circuit hydraulic braking system 

 Describe the operation of a parking brake 

 Diagnose common brake system problems 

 Perform a range of tasks and procedures on training vehicles/training 
units 

1.1 Key Learning Points 

 Principle of Moments defined 

 Brake pedal and handbrake leverage calculations using the Principle of 
Moments 

 Hermann Helmholtz's theory of energy conservation defined 

 Pascal's Law defined 

 Hydraulic braking system calculations using Pascal's Law to solve 
simple problems relating to pressure, force and area 

 Friction and co-efficient of friction defined 

 Friction calculations to determine the co-efficient of friction for two 
surfaces in contact and to solve simple problems relating to braking 
torque, work done against friction and quantity of heat energy 
dissipated in unit time 

 Rectilinear motion variables defined: speed, velocity, acceleration, 
Acceleration due to gravity, distance, displacement and time 

 Rectilinear motion calculations to determine a vehicle's velocity, 
acceleration, stopping distance and time in coming to rest 

 Factors effecting brake efficiency defined 

 Calculations to determine a vehicle's brake efficiency 

 Statutory requirements for commercial vehicle brakes 

 Factors involved in controlled and emergency braking 
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 The construction and operation of the following components (simple 
sketches required): brake pedal, vacuum brake servo, exhauster, tandem 
master cylinder, front disc brake assembly, brake pressure regulator, 
rear drum brake assembly and handbrake 

 General health and safety guidelines for working on braking systems 

 Brake lining materials: e.g. composition, properties, hazards, etc 

 Leading and trailing brake shoe arrangements: self-applying servo 
action 

 The advantages of disc brakes over drum brakes: i.e. heat dissipation 

 The rationale for a brake servo: suspended vacuum type (petrol 
engines) and exhauster type (compression ignition engines) 

 The procedures for inspecting, testing and adjusting/replacing the 
following components: brake pedal, vacuum brake servo, exhauster, 
tandem master cylinder, front disc brake assembly, brake pressure 
regulator, rear drum brake assembly and handbrake 

 The procedures for inspecting, removing, fabricating and refitting 
hydraulic tubes and hoses 

 Brake fluid: properties of, change intervals and procedures for bleeding 

 Formulation of repair/test plan (for addressing brake system problems) 
from the vehicle manufacturer's technical literature 

 Safe methods of raising, supporting and lowering a vehicle 

 Procedures and techniques for recovering vehicles (lifting and towing) 

 Proper use and care of test equipment 

 Communications with instructor/classmates during the execution of 
tasks 

 Criteria for conducting a proper road test 
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2.0  Health and Safety 
If the proper safety procedures are not adhered when working on Braking 
Systems this could lead to serious injury \health problems to personnel.  

Instruction is given in the proper safety precautions applicable to working on, 
Braking Systems include the following: 

 Use of trolley jacks 

 Axle stands 

 Vehicle lifts 

 Removal of brake dust with appropriate brake cleaning fluid and the 
Use of suitable face mask to avoid respiratory problems  

 Use of appropriate brake tools 

 Prevention of brake fluid spillage (Used brake fluid  disposed off in 
accordance with environmental regulations) 

 Danger of serious auto – accidents if final checks are not made prior to 
road test e.g. pumping & checking brake pedal pressure, brake fluid 
levels etc. 

 Use of Personal Protective Equipment (PPE) 

Refer to motor risk assessments, Environmental policy, and Material 
Safety Data Sheets (MSDS). 

2.1 Principles of Braking 
Several factors can influence vehicle braking: 

 Road surface,  

 Road conditions,  

 Weight of the vehicle,  

 Load on the wheel during stopping,  

 Different manoeuvres, and  

 The tyres on the vehicle.  

An effective braking system takes all these factors into account.  
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A basic hydraulic braking system has 2 main sections -  

 The brake assemblies at the wheels, and  

 The hydraulic system that applies them.  

 

 

 

 

 

 

 

 

There is a brake for:  

 When the vehicle is in motion (usually a foot brake) for retarding the 
vehicle motion or stopping the vehicle.  

 A park brake for when it’s stationary (usually operated by hand but in 
some incidences are foot actuated, that is apply/release) to provide a 
parking phase.  

Some systems have all drum brakes (usually old cars). Some have disc brakes 
on the front wheels and drum brakes on the rear, others have all disc brakes.  

A basic braking system has a: 

 brake pedal,  

 master cylinder to provide hydraulic pressure,  

 brake lines and hoses to connect the master cylinder to the brake 
assemblies,  

 fluid to transmit force from the master cylinder to the wheel cylinders 
of the brake assemblies; and  

 Brake assemblies (drum or disc) that stop the wheels.  
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The driver pushes the brake pedal; it applies force (mechanical) to the piston in 
the master cylinder. The piston applies pressure (hydraulic) to the fluid in the 
cylinder, the lines transfer pressure (unlimited in all directions within the 
confines of the brake lines) to the wheel cylinders, and the wheel cylinders at 
the wheel assemblies apply the brakes. 

Equal breaking force is applied to both sides of the vehicle to ensure 
vehicle stability. 

Force is transmitted through the fluid. For cylinders the same size, the force 
transmitted from one is the same value as the force applied to the other. By 
using cylinders of different sizes, forces can be increased or reduced.  

In an actual braking system, the master cylinder is smaller than the wheel 
cylinders, so the force at all of the wheel cylinders is increased. When brakes 
are applied to a moving vehicle, they absorb the vehicle’s kinetic energy. 
Friction between the braking surfaces converts this energy into heat.  

3.0 Friction and Coefficient Of  
Friction 

3.1 Friction 
Friction is a force that resists the 
movement of one surface over another. 
In some instances it can be desirable; 
but more often is not desirable. It is 
caused by surface rough spots that lock 
together. These spots can be 
microscopically small, which is why even 
surfaces that seem to be smooth can 
experience friction. Friction can be 
reduced but never eliminated. 

Friction is always measured for pairs of surfaces, using what is called a 
coefficient of friction. 

 Low coefficient of friction for a pair of surfaces means they can move 
easily over each other.  

 High coefficient of friction for a pair of surfaces means they cannot 
move easily over each other.  
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Coefficient of Friction 

The coefficient of friction (also known as the frictional coefficient or the 
friction coefficient) is a scalar value used to calculate the force of friction 
between two bodies. The coefficient of friction depends on the materials used -
- for example, ice on metal has a very low coefficient of friction (they rub 
together very easily), while rubber on pavement has a very high coefficient of 
friction (they do not rub together easily). It is interesting to note that, contrary 
to common belief, the force of friction is invariant to the size of the contact 
area between the two objects. This means that friction does not depend on the 
size of the objects. 

The force of friction is always exerted in a direction that opposes movement. 
For example, a chair sliding to the right across a floor experiences the force of 
friction in the left direction. 

3.2 Types of Friction 
Static Friction 

Static friction occurs when the two objects are not moving relative to each 
other (like a desk on the ground). The coefficient of static friction is typically 
denoted as μ. The initial force to get an object moving is often dominated by 
static friction. 

Kinetic Friction 

Kinetic friction occurs when the two objects are moving relative to each other 
and rub together (like a sled on the ground). The coefficient of kinetic friction 
is typically denoted as μ (pronounced mew), and is usually less than the 
coefficient of static friction.  

Sliding Friction 

Sliding friction occurs when two objects are rubbing against each other. Putting 
a book flat on a desk and moving it around is an example of sliding friction.  
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3.3 Measuring the Coefficient Of Friction 
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3.4  Effects of Temperature on Friction 
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4.0 Drum/Disk Brakes Overview  

4.1 Drum & Disk Brakes 

 

Drum Brake 

Drum brakes have a drum attached to the wheel hub, and braking occurs by 
means of brake shoes, expanding against the inside of the drum. A drum brake 
is a brake in which the friction is caused by a set of shoes or pads that press 
against the inner surface of a rotating drum. The drum is connected to a 
rotating wheel. 

The shoes in drum brakes are subject to wear and the brakes needed to be 
adjusted regularly. Self adjusting brakes operate by a ratchet mechanism 
engaged as the hand brakes are applied. If the travel of the handbrake actuator 
lever exceeds a certain amount, the ratchet turns an adjuster screw that moves 
the brake shoes toward the drum.  

Callipers 

The brake calliper is the assembly which houses the brake pads and pistons. 
The pistons are usually made of aluminium or chrome plated iron. There are 
two types of callipers: floating or fixed. A fixed calliper does not move relative 
to the disc. It uses one or more pairs of pistons to clamp from each side of the 
disc, and is more complex and expensive than a floating calliper. A floating 
calliper (also called a "sliding calliper") moves with respect to the disc; a piston 
on one side of the disc pushes the inner brake pad till it makes contact with the 
braking surface, then pulls the calliper body with the outer brake pad so 
pressure is applied to both sides of the disc. 
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Floating calliper (single piston) designs are subject to failure due to sticking. 
This can occur due to dirt or corrosion if the vehicle is not operated. This can 
cause the pad attached to the calliper to rub on the disc when the brake is 
released. This can reduce fuel mileage and cause excessive wear on the affected 
pad. 

Pistons & Cylinders 

The most common calliper design uses a single hydraulically actuated piston 
within a cylinder, although high performance brakes use as many as 8. Modern 
cars use different hydraulic circuits to actuate the brakes on each set of wheels 
as a car safety measure. The hydraulic design also helps multiply braking force. 

Failure can occur due to failure of the piston to retract - this is usually a 
consequence of not operating the vehicle during a time that it is stored 
outdoors in adverse conditions. For high mileage vehicles the piston seals may 
leak, which must be promptly corrected. 

Brake Pads 

The brake pads are designed for high friction with the disc, while wearing 
evenly. The brake pads must be replaced regularly, and most are equipped with 
a method of alerting the driver when this needs to take place. Some have a thin 
piece of soft metal that causes the brakes to squeal when the pads are too thin, 
while others have a soft metal tab embedded in the pad material that closes an 
electric circuit and lights a warning light when the brake pad gets thin. More 
expensive cars may use an electronic sensor.  

Early brake pads (and shoes) contained asbestos. When working on older 
brakes systems, care must be taken not to inhale any dust present in the calliper 
(or drum). 

Parking Brakes 

Most vehicles include a mechanical parking brake system (also called an 
"emergency brake") which operates on the rear wheels. These systems are very 
effective with drum brakes, since these tend to lock. Today, most vehicles use 
the disc for parking, though some still rely on separate drums.  

Brake Dust Precautions 
 

Never: 1. Blow freely with air line into atmosphere. 

2. With asbestos lining and facing materials, should seek the 
advice of manufacturer on how to dispose of properly.  

3. Never grind or cut the material without proper protection 
(face masks, gloves, ventilation). 
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4.2 Drum Brake Operation 
They can be expanded mechanically, or hydraulically. The main advantage 
claimed for drum brakes is that the shoe mountings can be designed to assist 
their own operation. This is called self-energizing. 

Less hydraulic pressure is 
then needed to stop the 
vehicle, which is why many 
older drum-braked vehicles 
didn’t use a brake booster. 

The main disadvantage of 
drum brakes is that the 
friction area is almost 
entirely covered by lining, so 
most heat must be 
conducted through the 
drum to reach the outside 
air to cool. With hard use, 
this can cause overheating, 
and eventually Brake Dissolve. Brake Dissolve is the gradual loss of brake 
stopping power during prolonged or strenuous use (brake fade). Very high 
temperatures occur at the brake drum, and that causes deterioration in the 
frictional value of the lining or pad material. It’s common in drum brakes. 

Another problem with drum brakes is that it is difficult to get water out of the 
drum. If a vehicle is driven through water, it takes longer to get the brakes 
working effectively. 

Three brake designs are in general use: 

 Single leading shoe,  

 Twin leading shoe; and  

 Duo-servo.  

Each one uses the wedging or self-energizing action of the brake shoe, to assist 
the lining to grip the rotating drum when the brakes are applied.  
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The single leading shoe system uses a single wheel cylinder with 2 pistons. 
When the brakes are applied, both shoes press against the brake drum. One 
shoe is called leading shoe, the other is called trailing. The leading shoe tends to 
be self-energised, while the trailing shoe tends to be forced off the drum. This 
arrangement is common on rear wheels as they work equally well in forward 
and reverse, so it makes an effective handbrake. They can also have a self-
adjusting mechanism. 

The twin-leading shoe has an actuator for each brake shoe. The actuator can be 
mechanical; however a hydraulic actuator is popular on light vehicles. The 
hydraulic actuator is called the wheel cylinder. This arrangement has 2 wheel 
cylinders, with 1 piston in each cylinder. When the brakes are applied, hydraulic 
pressure forces each piston to move outwards, pushing on one end of the 
brake shoe. The direction of rotation of the drum produces a wedging action 
on both brake shoes, so they are both called leading shoes. 

This system was once popular on front wheels because it is very efficient in the 
forward direction. 

This is due to the self-energizing /self servo or self-wedging action of 
the shoes as the drum rotates.  

Its main disadvantage is that it is only about 30% as efficient in reverse, so it is 
usually combined with a single leading shoe arrangement on the rear to provide 
a balanced system. 

The duo-servo design also uses 1 wheel cylinder with 2 pistons. It is a high 
energy brake, that is, it exerts large self-energising forces. The lower ends of the 
shoes are linked but aren’t firmly anchored to the backing plate. This lets the 
complete shoe assembly float, within limits. When the brakes are applied, both 
shoes are carried around by the drum, until the secondary shoe contacts the 
anchor pin. The self-energizing force of the primary shoe and its wheel cylinder 
application force are now transferred to the secondary shoe through the lower 
linkage. Force is then being applied to the secondary shoe from both ends - the 
wheel cylinder at the top, and the linkage from the primary shoe at the bottom. 
The primary shoe has the shorter lining and is always fitted ahead of the wheel 
cylinder in terms of drum rotation. It’s most important that the shoes are fitted 
correctly, since it’s the secondary shoe that does most of the work. The linings 
may also have different frictional values. The colours of the retraction springs 
indicate different spring strengths. This design is common on rear wheels and it 
works well in both directions. 

Drum brake systems need to be adjusted to allow for wear of the lining. If they 
are not adjusted pedal travel will be too long to be safe.  
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4.3 Drum Brake Components  
Drum brakes are still found on older vehicles and on cars with a combination 
of both disc and drum brakes. 

The main components of the drum brake system are:  

 Backing plate  

 Brake drum & brake shoe assembly  

 Wheel cylinder  

 Retaining clips & springs  

 Automatic brake self-adjuster 

 

Backing Plate  

The backing plate is made from steel and is attached to the steering or 
suspension components by bolts. It then supports the wheel cylinder, brake 
shoes and levers. It also helps protect the brake assembly from road water and 
dirt.  

Brake Drum & Brake Shoe Assembly  

The brake drum fits over the brake linings and forms the braking surface for 
these linings. The brake shoe assembly consists of the steel shoe and the brake 
lining material.  
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Wheel Cylinder  

The wheel cylinder is attached to the backing plate. The pistons push against 
the brake shoes, which then make contact with the brake drum to slow or stop 
the vehicle.  

Retaining Clips & Springs  

The brakes are held against the backing plate by retaining clips and springs. The 
hold down spring is used to retain the brake shoe in position in relation to the 
backing plate. During vehicle operation it is keeps the brake shoe in position. 

Automatic Brake Self-Adjuster  

To manually adjust the brakes it may be necessary to release the adjusting lever 
away from the star wheel. To do this, insert a small screwdriver through the 
adjust slot in the backing plate and push on the adjusting lever. A brake 
adjuster can now be used to adjust the brakes in the usual way.  

4.4 Backing Plate  
All of the brake unit components, except the brake drum, are mounted on a 
backing plate bolted to the vehicle axle housing or suspension.  

 

The backing plate is usually pressed from heavy gauge steel. It has a raised 
outer edge that fits into a groove or recess in the brake drum and helps keep 
out any dust or dirt.  

Some vehicles have manual brake adjusters so openings are usually provided to 
allow for adjustments without having to remove the wheel and brake drum. 
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4.5 Wheel Cylinders  
The wheel cylinder is located inside the brake drum, and bolted to the backing 
plate. It converts hydraulic pressure from the master cylinder into mechanical 
force that pushes the brake linings against the brake drum. 

 

 

 

Wheel cylinders are either: 

 Single piston/single action; and  

 Dual action/double cylinder with a piston at each end.  

They are usually made of cast iron or aluminium alloy. Some are sleeved with 
stainless steel to be longer-wearing and more resistant to corrosion. Cast iron 
and aluminium cylinders are susceptible to pitting and potential fluid loss if the 
brake fluid is contaminated, particularly with water vapour. This also lowers the 
boiling point of the brake fluid. 
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4.6  Brake Linings & Shoes  
The drum brake uses brake shoes that have friction material called linings 
attached to them. This friction material was once made of asbestos but 
concerns about health problems associated with asbestos have led to increasing 
use of non-asbestos alternatives. Linings can be riveted, or more often, bonded 
to the brake shoes.  

 

The composition of the friction material affects brake operation. Linings which 
provide good braking with low pedal pressures tend to lose efficiency when 
they get hot. This means the stopping distance will be increased.  

Linings which maintain a stable friction co-efficient over a wide temperature 
range generally require higher pedal pressures to provide efficient braking. This 
may necessitate the use of a brake servo/booster.  

WARNING - Asbestos in brake components 

Beware many older brake pads and linings were constructed with asbestos in 
the material. Asbestos fibbers are a known health risk that can lead to lung 
diseases after many years of exposure. As the linings or pads worn down 
asbestos fibbers were present and could easily be inhaled. Reputable 
manufacturers have ceased using asbestos in their linings. Most governments 
around the world have now legislated against the inclusion of asbestos in new 
brake linings. It is virtually impossible to know if asbestos has been used. In 
this case, all brake lining servicing should be carried out as though there is 
asbestos in the material. 

Cleaning methods can vary from using special vacuum cleaners to a washing 
method of remove the brake dust. As a matter of importance, NEVER USE 
AN AIR HOSE to blow dry dust off any brake component. 
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5.0 Brake Fade 

In Commercial Vehicles, fade, or brake fade is the reduction in stopping 
power caused by a build-up of heat in the braking surfaces (and in the case of 
drum brakes the change in dimension of components in response to heat). It 
occurs most often during high performance driving or when going down a 
long, steep hill. Owing to their configuration this is more prevalent in drum 
brakes. Disk brakes are much more resistant to brake fade and have come to be 
a standard feature in front brakes for most vehicles but the brake rotors can 
become warped due to excessive heating.  

Brake fade and Disc warping can be reduced through proper braking 
technique; When running down a long downgrade that would require braking 
simply select a lower gear (for automatic transmissions this may necessitate a 
brief application of the throttle after selecting the gear). Also, periodic, rather 
than continuous application of the brakes will allow them to cool between 
applications. Continuous light application of the brakes can be particularly 
destructive in both wear and adding heat to the brake system.  

6.0 Disk Brakes 

6.1 Disk Brake Operation 
Disc brakes can be used on all 4 wheels of a vehicle, or combined with disc 
brakes on the front wheels and drum brakes on the rear. When the brake pedal 
is depressed, a push rod transfers the force through a brake booster to a 
hydraulic master cylinder. The master cylinder converts the force into hydraulic 
pressure, which is then transmitted via connecting pipes and hoses to one or 
more pistons at each brake calliper. The pistons operate on friction pads to 
provide a clamping force on a rotating flat disc that is attached to the wheel 
hub. This clamping tries to stop the rotation of the disc, and the wheel.  
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On non-driving wheels, the centre of the brake disc or hub contains the wheel 
bearings. The hub can be part of the brake disc or a separate assembly between 
the wheel and hub with nuts or bolts. On driving wheels, the disc is mounted 
onto the driving axle and may be held in place by the wheel. On front wheel 
drive vehicles, it can be mounted on the front hub and wheel bearing assembly. 
The brake calliper assembly is bolted to the vehicle axle housing or suspension.  

In most cases the brake is positioned as close as possible to the wheel, but 
there are exceptions. Some high-performance cars use inboard disc brakes on 
its rear wheels. The makers claim improved vehicle handling for this design 
because it reduces unsprung weight.  

Applying brakes can absorb a lot of vehicle energy so friction between braking 
surfaces generates great heat. Brake parts withstand very high temperatures. 
Most of the friction area of a disc is exposed to air so cooling is far more rapid 
than for a drum brake. Unlike with drum brakes, brake fade is rare.  

 Definition: Brake fade is the loss of braking efficiency due to excessive heat. 

Because of their shape, discs tend to throw off water. So after being driven 
through water, they operate almost immediately.  

Disc brakes need much higher pressures to operate than drum brakes, so 
almost all disc brake systems need a power brake booster to help reduce the 
pedal forces that are needed from the driver.  

Because of the high forces needed to apply a disc brake, using it as a handbrake 
is less common. Some vehicles build a drum brake into the centre of the rear 
disc to provide for park brake operation.  

Mechanism 

Pressurized brake fluid travels along the brake line to the calliper. The 
pressurized fluid pushes the piston and inner brake pad against the disc. 
Pressure against the disc pushes the calliper away from the piston, pulling the 
outer brake pad against the disc. As the brake pads clamp together, friction 
slows the rotation of the disc and wheel. 

Discs 

The design of the disc varies somewhat. Some are simply solid steel, but others 
are hollowed out with fins joining together the disc's two contact surfaces 
(usually included as part of a casting process). This "ventilated" disc design 
helps to dissipate the generated heat.  
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Disc Damage  

Discs are usually damaged in one of three ways: 

 Warping,  

 Scarring, and  

 Cracking.  

In addition, the useful life of the discs may be greatly reduced by excessive 
machining.  

Warping 

Warping is caused by excessive heat build up, which softens the metal and can 
allow it to be disfigured. This can result in wheel shimmy during braking. The 
likelihood of warping can be reduced if the car is being driven down a long 
grade by several techniques.  

Scarring 

Scarring can occur if brake pads are not changed promptly, all the friction 
material will wear away and the calliper will be pressed against the metal 
backing, reducing braking power and making scratches on the disc. For this 
reason it is prudent to periodically inspect the brake pads for wear (this is done 
simply on a vehicle lift when the tires are rotated without disassembly of the 
components). When practical they should be replaced before the pad is 
completely worn.  

Cracking 

Cracking is limited mostly to drilled discs, which get small cracks around the 
drilled holes. These cannot be repaired.  

Callipers 

The brake calliper is the assembly which houses the brake pads and pistons. 
The pistons are usually made of aluminium or chrome plated iron. There are 
two types of callipers: floating or fixed. A fixed calliper does not move relative 
to the disc. It uses one or more pairs of pistons to clamp from each side of the 
disc, and is more complex and expensive than a floating calliper. A floating 
calliper (also called a "sliding calliper") moves with respect to the disc; a piston 
on one side of the disc pushes the inner brake pad till it makes contact with the 
braking surface, then pulls the calliper body with the outer brake pad so 
pressure is applied to both sides of the disc. 
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Floating calliper (single piston) designs are subject to failure due to sticking. 
This can occur due to dirt or corrosion if the vehicle is not operated. This can 
cause the pad attached to the calliper to rub on the disc when the brake is 
released. This can reduce fuel mileage and cause excessive wear on the affected 
pad. 

Pistons & Cylinders 

The most common calliper design uses a single hydraulically actuated piston 
within a cylinder, although high performance brakes use as many as 8. Modern 
cars use different hydraulic circuits to actuate the brakes on each set of wheels 
as a car safety measure. The hydraulic design also helps multiply braking force. 

Failure can occur due to failure of the piston to retract - this is usually a 
consequence of not operating the vehicle during a time that it is stored 
outdoors in adverse conditions. For high mileage vehicles the piston seals may 
leak, which must be promptly corrected. 

Brake Pads 

The brake pads are designed for high friction with the disc, while wearing 
evenly. The brake pads must be replaced regularly, and most are equipped with 
a method of alerting the driver when this needs to take place. Some have a thin 
piece of soft metal that causes the brakes to squeal when the pads are too thin, 
while others have a soft metal tab embedded in the pad material that closes an 
electric circuit and lights a warning light when the brake pad gets thin. More 
expensive cars may use an electronic sensor. 

Parking Brakes 

Most vehicles include a mechanical parking brake system (also called an 
"emergency brake") which operates on the rear wheels.  

Materials Advances 

Recently, carbon-ceramic and carbon-carbon composite brakes have been used 
in racing, sport car. Carbon-carbon brake discs are composed of carbon fibber 
within a carbon matrix, exploiting the excellent thermal conductivity of 
graphite. 
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6.2 Disk Brake Rotors (Brake Disk) 

 

The brake disc or rotor is the main rotating component of the disc brake unit. 
It’s usually made of cast iron because it’s hard-wearing and can resist high 
temperatures.  

Most brake discs are stamped with the manufacturer’s minimum thickness 
specification. When the pad wears, if the thickness of the disc were below this 
minimum, the piston may go beyond the sealing edge.  

Ventilated discs can be used to improve cooling. These slots are designed to 
use centrifugal force to cause airflow when the disc is rotating. Some discs are 
drilled or slotted on their friction surface to improve cooling and assist with 
removing water.  

 

6.3 Disk Brake Pads 
Friction Materials 

The lining material is the most important aspect of any braking system. They 
are variations in the composition and quality levels. Disc brake pads consist of 
friction material bonded onto a steel backing plate. The backing plate has lugs 
that locate the pad in the correct position in relation to the disc. 
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Callipers are usually designed so that the condition of the pads can be checked 
easily once the wheel has been removed, and to allow the pads to be replaced 
with a minimum of disassembly. Some pads have a groove cut into the friction 
surface. The depth of this groove is set so that when it can no longer be seen, 
the pad should be replaced. 

 

 

 

Some pads have a wire in the friction material at the minimum wear thickness. 
When the pad wears to this minimum thickness, the wire touches the disc as 
the brakes are applied. A warning light then tells the driver the disc pads are 
due for replacement. 

The composition of the friction material affects brake operation. Materials 
which provide good braking with low pedal pressures tend to lose efficiency 
when they get hot. This means the stopping distance will be increased. 

Materials which maintain a stable friction co-efficient over a wide temperature 
range generally require higher pedal pressures to provide efficient braking. 
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6.4 Disk Brake Callipers 
The disc brake calliper assembly is bolted to the vehicle axle housing or 
suspension.  

There are 2 main types: 

 Fixed, and  

 Sliding.  

Fixed callipers can have 2, 3, or 4 
pistons. 2-piston callipers have one 
piston on each side of the disc. 
Each piston has its own disc pad. 
When the brakes are applied, 
hydraulic pressure forces both 
pistons inwards, causing the pads 
to come in contact with the 
rotating disc.  

 

 Fixed Brake Calliper 

 

The sliding or floating calliper has 2 
pads but only 1 piston. The calliper is 
mounted on pins or bushes that let it 
move from side to side. When the 
brakes are applied, hydraulic pressure 
forces the piston inwards. This pushes 
the pad against the disc. The calliper is 
free to move on slides, so there is a 
clamping effect between the inner and 
outer pads. Equal force is then applied 
to both pads which clamp against the 
disc.  
 Sliding brake calliper 

In disc brake callipers, the piston moves against a stationary square section 
sealing ring. When the brakes are applied, the piston slightly deforms the seal.  

When the brakes are released, the seal returns to its original shape. The action 
of this sealing ring retracts the piston to provide a small running clearance 
between the disc and pads. It also makes the brake self-adjusting. 
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7.0 Advantages and Disadvantages of  
Brake Disk/Drum 
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8.0 Brake Activators  

8.1 Brake Pedal 
The brake pedal uses leverage to transfer the effort from the driver’s foot to 
the master cylinder. 

 

Different lever designs can alter the effort the driver needs to make. This is 
achieved by the utilization of mechanical advantage. This uses a second order 
level to gain its mechanical advantage or ratio. 

Problems That Can Be Identified From the Pedals 

Pedal pulsation, excessive pedal travel, a “soft” or “hard” pedal can be 
indicators of serious problems, including a leak in the hydraulic system, low 
fluid levels, or unevenly worn shoes or pads. Vehicles fitted with ABS brakes, it 
can be reassuring to feel that ABS-connected brake pedal pulsating beneath the 
foot during a full brake application, there is a reason to suspect a potential 
problem if the driver get the same pedal pulsation with a light to medium 
braking application. 

Brake Light Switching 

In many vehicles, the brake pedal is either connected to a switch, or in contact 
with one. It operates the stop lights when the brake pedal is depressed. On 
modern engines it is also connected to vehicle engine management systems.  
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Important 

If there is any change in the "feel" of your brake pedal when applied in its 
normal mode, this could signal a potentially serious fault developing in the 
hydraulic system.  

8.2 Brake Pedal Leverage 
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8.3 Parking Brakes 

 

All vehicles must have at least two independent systems. They were once called 
the service brake (park brake) and emergency brake. Now they are usually 
referred to as the foot brake and the park brake. Most light vehicles use a foot-
brake that operates through a hydraulic system on all wheels, and a hand-
operated brake that acts mechanically on the rear wheels only. One common 
use of the hand-brake system is to hold the vehicle when it is parked. The 
systems are designed to be independent so that if one fails, the other is still 
available. 

9.0 NCT Requirements  

Please refer to item 51 and 52 of NCT manual 2004. 
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