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ABSRACT

Antilock Braking System (ABS) is very useful in advanced automobiles to avoid slip and lock
up of wheel when brakes applied. It is automobile protection system, the regulator is
provided to regulate the required torque to sustain optimal slip ration. The slip ration
signifies in terms of automobile speed and wheel spin. It is an automated system that relays
on principles of threshold braking and cadence braking which were experienced by skilled
drivers with former generation braking system. It reaction time is so fast to makes easy
steering for the driver. ABS usually deliver advanced vehicle control and reduce the stopping
distance in greasy and dry surface, on the other hand on loose surface like pebbles or snow
covered pavement, ABS can knowingly rise braking distance, even though still improving
vehicle control.[1].The antilock Braking System was developed by Gabriel Voisin in 1929.
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INTRODUCTION

Antilock Braking System used to unlock
the vehicle wheel. An anti-lock braking
system (ABS) is a secure anti-skid braking
gadget that is used on airplane and on land
transport, such as cars, motorcycles,
trucks, and buses. ABS works by avoiding
the wheels from lock up at a particular
point of braking, thereby holding tractive
contact with the road surface. ECU is an
electronic gadget that creates use of the
standards of threshold braking and cadence
braking, methods that have been once
experienced by  practiced  drivers
previously than ABS had been widespread.
ABS operates at an adequately more
rapidly charge and more efficiently than
most drivers have to achieve. Even though
ABS generally delivers multiplied car
deploy and declines stopping distances on
dry and few slippery surfaces, on loose
gravel or snow-covered surfaces ABS can
also significantly enlarge braking distance,
although nevertheless refining steerage
control.

ABS used to be brought in manufacturing
vehicles, such assemblies have develop as
an increasing number of state-of-the-art
and active. Modern differences may in
addition no longer only stop wheel lock
under braking, though it may also alter the
front-to-rear brake bias. This well along
function, rest on its specific abilities and
performance, is known variously as
electronic brakeforce distribution, traction
manipulate system, emergency brake
assist, or digital stability manipulate
(ESC). Antilock braking system (ABS)
avoids brakes from locking all through
braking. In normal braking condition the
driver regulate the brakes, although
through severs braking or on slippery
roadways when driver the wheels to reach
lockup, the antilock takes over here. The
ABS controls the brake line pressure free
of the pedal force to carry the wheel speed
back to the slip level range that essential to
the optimum braking performance. The
ABS does not permit full wheel lock under
braking. In easy, throughout emergency of
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braking, the wheel does not get locked
though you push a full auto brake pedal
and therefore the slipping does not occur.
It permitted driver to control the car in
easy way, even on roads with little
adhesion, such a rain, snow and muddy
road. The brain of antilock braking system
comprises Electronic Control Unit (ECU),

wheel speed sensor and hydraulic
modulator. ABS is a secure circuit,
hereafter it used the feedback control
system that controls the brake pressure in
reply to the wheel deceleration and wheel
angular velocity to avoid the controlled
wheel from locking [2]

Fig. 1: ABS Breaks on BMW Motorcycle.

Concept

The perception for ABS precedes the
current systems that were presented in the
1950s. In 1908, for example, J.E. Francis
announced his 'Slip Prevention Regulator
for Rail Vehicles'. In 1920 the French
automobile and aircraft inventor Gabriel
Voisin done an experiment with systems
that altered the hydraulic braking pressure
on his aircraft brakes to diminish the
hazard of tyre slippage.[6] These systems
used a flywheel and valve involved to a
hydraulic line that feeds the brake
cylinders. The flywheel is involved to a
drum that runs at the similar speed as the
wheel. In usual braking, the drum and
flywheel must spin at the similar speed.
Though, when a wheel slows down, then
the drum will do the alike, leaving the
flywheel spinning at comparatively fast
rate. This reasons the valve to open,
permitting a low amount of brake fluid to
evade the master cylinder into a local
reservoir, let down the pressure on the
cylinder and releasing the brakes. The use
of this drum and flywheel means the valve
will open only when the wheel was
turning. In testing, a 30% enhancement in
braking performance was noted, as the

pilots proximately applied full brakes as a
replacement for of slowly increasing
pressure in order to discover the skid
point. An extra help was the abolition of
burned or burst tires. The first patented
system was generated by German engineer
Karl Wessel in 1928. Wessel, though,
never established a working product and
neither did Robert Bosch who created a
similar patent after eight years.[2]

By the early 1950s, the Dunlop Maxaret
anti-skid system was in extensive aviation
that is use in the UK, with aircraft such as
the Avro Vulcan and Handley Page Victor,
Vickers  Viscount, Vickers Valiant,
English Electric Lightning, de Havilland
Comet 2c, de Havilland Sea Vixen, and
later aircraft, such as the Vickers VC10,
Hawker  Siddeley  Trident, = Hawker
Siddeley 125, Hawker Siddeley HS 748
and derived British Aerospace ATP, and
BAC One-Eleven, and the Dutch Fokker
F27 Friendship (which peculiarly had a
Dunlop high pressure (200 Bar) inflatable
system in lieu of hydraulics for braking,
nose wheel steering and landing gear
retraction), being fixed with Maxaret as
standard. Maxaret, while decreasing
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braking distances by up to 30% in icy or
damp conditions, also amplified tire life,
and had the extra benefit of letting take-
offs and landings in situations that would
prevent flying at all in non-Maxaret
fortified aircraft. In 1958, a Royal Enfield
Super Meteor motorcycle was used by the
Road Research Laboratory to check the
Maxaret anti-lock brake.[5] The research
confirmed that anti-lock brakes can be of
great value to motorcycles, for which
slipping is intricate in a high percentage of
accidents. Preventing distances were
reduced in many of the tests associated
with locked wheel braking, principally on
greasy surfaces, in which the enhancement
could be as much as 30 percent. Enfield's
technical director at the time, Tony
Wilson-Jones, saw some future in the
system, though; it was not set into
production by the company. A
comprehensive mechanical system saw
controlled automobile use in the 1960s in
the Ferguson P99 racing car, the Jensen
FF, and the experimental all-wheel drive
Ford Zodiac, but saw no further use; the
system shown costly and untrustworthy.
The first completely electronic anti-lock
system was established in the late 1960s
for the Concorde aircraft.[3]

SUBSYSTEM OF ANTIBRAKING
SYSTEM (ABS)
Components of ABS
Antilock systems basically consist of:
e Wheel Speed sensors
e Electronic Control Units
e Pressure Modulator/ Hydraulic
Control Unit

Fig. 2: Car Dashboard Indicating ABS.

Wheel-Speed Sensors
Every ABS wheel speed sensors notices

the speed of the resultant wheel. The
sensor comprises of a permanent magnet,
coil and tone wheel. The magnetic flux
created by the permanent magnet alters as
each tooth of the tone wheel (that rotates
together with the wheel) permits in front of
the magnet’s pole piece. The altering
magnetic flux encourages voltages at a
frequency conforming to the wheel speed.

Electronic Control Unit (ECU)

The work of ECU is to grasp, amplifies
and filters the sensor signals for computing
the speed rotation and acceleration of the
vehicle. ECU may uses the speeds of two
diagonally opposed wheels to determine an
approximation for the speed of the vehicle.
The slip of every wheel is attained by
matching the reference speed with the
particular wheel. During wheel slip or
wheel speeding up situation signal server
to alert the ECU. The microcomputer gets
alert by transfer the trigger the pressure
control valve of the solenoids of the
pressure modulator to control the brake
pressure in the particular wheel brake
cylinders. The ECU act in response to a
well-known fault or error by switching off
the malfunctioning portion of the system
or shutting down the complete ABS.
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Fig. 3: Electronic Control Unit (ECU).
Hydraulic Pressure Modulator/
Hydraulic Control Unit
The Hydraulic pressure modulator is an
electro-hydraulic device for lessening,
reinstating and holding the pressure of the
wheel by functioning the solenoid valve in
the hydraulic brake system. ABS hydraulic
modulator unit comprise the valve,
solenoid and piston. Under hard braking
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situation, this assembly regulates the
holding and release of the diverse
hydraulic brake circuit. All through the
usual condition the standard braking
system is used. Every time hard braking
situation take place, the system intellect
the change in the rotation of the speed
sensor and choose whether to hold or
release pressure to a brake circuit. A tire
has its finest traction just earlier it begin to
slip, once it begins to slip a part of traction
and steering will be vanished.

ANTI-LOCK BRAKE TYPE

Diverse schemes of anti-lock braking
system use dependent upon the kinds of
brakes use. Depending upon the channel
(valve) and several of speed sensors the
antilock brake is categorized.

Four Channel, Four Sensor ABS

It is a more desirable type, the speed
sensor on all the four wheels and comprise
isolated valve for all four wheels. By using
this arrangement, the controller monitors
every wheel separately to make sure it is
attaining maximum braking force.

Three Channel, Three Sensor ABS

This kind of system is can be set up
normally in the pickup trucks with four
wheels ABS, on each one of the front
wheels there is a valve and a speed sensor,
one valve and one sensor for both rear
wheels. The speed sensor for rear wheels is
situated in the rear axle. To attain the
maximum braking force, this system
delivers separate control to the front
wheels. The rear wheels, though, are
controlled together; they both need to start
to lock up as soon before the ABS will
active on the rear. With the support of this
system, it's likely that one if the rear
wheels will lock through a stop, reducing
brake efficiency.

One Channel, One Sensor ABS
This Plan can be seen in a pickup trucks
and weighty trucks with rear wheel ABS.

It comprises one valve, which control both
rear wheel, and one speed sensor situated
in the rear axle. This is somewhat alike as
the rear end of a three channel system. The
rear wheels are checked together and they
both have to lockup in advance to ABS
starts its action. In this system there is also
possibility that one of the rear wheels will
lock, consequences dropping in brake
efficiency. This system is easy to
recognize, generally there will be one
brake line going via T-fitting to both rear
wheels.

IMPORTANTCE OF ABS

Stopping Distance

The Stopping distance is a one of the
significant factor when it approaches for
braking. Stopping distance is the purpose
of vehicle mass, its initial velocity and the
braking force. Stopping distance can be
diminishing by upsurge in braking force
(keeping all other features constant). In all
sorts of road surface there is continuously
happens a peak in friction coefficient. An
antilock system can achieve maximum
fictional force and results minimum
stopping distance. This objective of
antilock systems though, is tempered by
the necessity for vehicle steadiness and
steerability.
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Fig. 4: Effect of ABS.

Stability

The major reason of braking system is to
slow down and stopping of vehicle,
maximum friction force may not be
defined in certain cases like asphalt and ice
(p-split surface, such that meaningfully
more braking force is accessible on one
side of the vehicle than on the other side.

HBRP Publication Page 1-6 2019. All Rights Reserved

Page 4



HBRP
PUBLICATION

Recent Trends in Automation and Automobile Engineering

Volume 2 Issue 3

So when put on full brake on both the
sides will affect yaw or skidding moment
that will likely to pull the vehicle to the
high friction side and results vehicle
uncertainty. Here comes the idea of
antilock system that keep the slip both rear
wheels at the similar level and diminish
two friction coefficient peaks, then lateral
force is sensibly high supposed not
exploited. This donates to steadiness and is
an objective of antilock systems.

Steerability

Good peak frictional force control is
essential in demand to attain acceptable
lateral forces and, hence, suitable
steerability. Steerability while braking is
significant not only for minor course
alterations but also for the possibility of
steering round an obstacle. Tire features
play a vital role in the braking and steering
response of a vehicle. For ABS- equipped
vehicles the tire enactment is of critical
importance. All braking and steering
forces must be produced within the small
tire contact patch among the vehicle and
the road. Tire traction forces along with
side forces can only be created when a
difference occurs between the speed of the
tire boundary and the speed of the vehicle
comparative to the road surface. This
change is represented as slip. It is
collective to relate the tire breaking force
to the tire breaking slip. After the peak
value has been extended, amplified tire
slip causes decrease of tire- road friction
coefficient. ABS has to limit the slip to
values under the peak value to avoid wheel
from locking. Tires with a high peak
friction point attain maximum friction at
10 to 20% slip. The optimum slip value
declines as tire-road friction decreases.

Advantages

Removal of all mechanical transmission
units

A low system weight and an improved
packaging

Extra functions

Optional additional functions can be

achieved on the EHP and EPB when used

in combination with the electronic brake

system:

e Automatic tightening and loosening
Automatic tightening and loosening

e Hill Start Assist

e Automatic Vehicle Hold

e Parking support if joined with a
distance sensor system

e Vehicle immobilizer

CONCLUSION

With advance in a technology in
automobiles the braking system s
becoming more and more advanced.
Antilock brakes support drivers to have
enhanced control of a vehicle in some road
situations where hard braking may be
needed. In vehicles that have not antilock
brake systems, drivers who encounter
slippery situations have to pump their
brakes to ensure they do not spin out of
control because of locked up wheels.
Antilock braking system manages wheel
activity with a sensor on each wheel that
control brake pressure as needed, so that
all wheels are functioning in a alike speed
range.[4]
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