


















































CHAPTER1

INTRODUCTION

A brake is a compulsory and most critical part in a machine or vehicle used to
applied a force against the friction of the road resulting slowing or stopping the motion
of the body. Parking brake usually activated by driver using a hand lever. In 2009 an
electronic and electro-hydraulic parking brake was developed by the UTeM’s researcher
in order to simplify the way to activate the brake. This is a breaking research and
development as the automotive industries preparing for the next generation drive by

wire car.

This final year project report is about the performance test of new Electronic and
Electro-Hydraulic Parking Brake Systems. This report briefly explains the method used
in performance and responsive test of the brake system as well as the procedure on how
to measure the torque and forces in the system. In the test to measure brake torque and
forces, strain gauge will be use widely as precise measuring instrument. Besides of
high-tech instrument, the test will be carried out using a simple spring method as a low

cost alternative. This method should be reliable for responsive test too.



Based on the data obtain, comparison between manual, electric and electro-
hydraulic parking brake will be made to conclude if the new system is reliable for real
life situation and thus commercialized. There are tremendous potential in this new
parking brake systems as the automotive technology just started to evolve from

mechanical to drive by wire.

1.1 Objective

To test the performance as well as obtaining the torque and force in the system of

electric and electro-hydraulic parking brake.

1.2 Scope
1. To measure the brake torque and force of the brake system.
2. To test the responsiveness of the brake system.

3. Performance comparison between manual parking brake, electronic parking

brake and electro-hydraulic parking brake.



1.3 Problem Statement

To achieve the objective of the project, the scope listed above should be made as
guidance while running the project. In the process to measure brake torque and forces of
the brake system, choosing a low cost but precise method is somehow challenging.
Responsiveness test heard as uncomplicated, but the way to compute the response time
from driver input until the brake fully triggered can be tricky. Before the performance
comparison between conventional, electric and electro-hydraulic parking brake can be
made, installation and functional test should be carried out on a car. Studies on the
installation and safety precaution should be made before running on the installation and
functional test. This particular part of the project is challenging and should be made up

as a test to measure the level of mechanical and automotive knowledge.



CHAPTERII

LITERATURE REVIEW

2.1 Automotive Brake

Brake is a device used to apply a force to an object to retard its motion. The
most common method is to bring the moving surface into contact with a fixed surface,
thereby generating friction which opposes the direction of movement. In a vehicle such
as car and small truck, braking can be triggered by driver in 2 ways which is by the foot
pedal and the hand lever. The brakes on today’s cars and trucks have come from long
way and history. The basic of hydraulic never changed, but friction material and other
components have. From one-piece cast iron, the material of disc brake has changed to

ceramic composite for high performance racing car or heavy trucks.

For better understanding of the brakes on today’s car, the evolution history of
brake should be considering review. Prior to the 1920s, all the brake systems were
mechanically operated rather than hydraulic. Rods or cables connected to the brake
cable were used to tighten band brakes around the flywheel, driveshaft or a wheel drum.

The set rods or cables connected to the brake cable were also used to rotate a cam or



wedge that pushed a set of brake shoes outward against the inside drum. In this era,
most of the vehicle only had rear wheel brakes. A hollow flexible steel “Bowden” cable
was used to operate brake drum in few vehicles with front wheel brakes. For a better 4
wheel braking, it required complex arrangement of equalizer yokes pulleys to even out
the braking forces so the rear wheels would not lock up and skid when the brakes were

applied.

According to Mike Mavrigian (1998), hydraulic brakes invention by Malcom
Loughead in 1918 is a real breakthrough. He helps eliminated the rods, levers and
cables that were previously needed to work the brakes because hydraulic brakes could
transmit force equally to piston at each wheel brake without losses. Hydraulic also
reduced the amount of pedal effort required to stop the vehicle, which made for easier
braking and safer driving. In 1920, Duensenberg became the first production vehicle to
offer hydraulic brakes. Chrysler was the next in 1924, and soon all the vehicle

manufacturers offered hydraulic brakes.

2.1.1 Disc Brake

Most modern cars have disc brakes on the front wheels, and some have disc
brakes on all four wheels. The most common type of disc brake on modern cars is
the single-piston floating caliper and the number of piston can be more according to its
application. Disc brake consists of three main components. The components are brake

pad, disc rotor and caliper.
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Figure 2.1 Disc Brake Diagram
1. The brake pads

Brake pads are steel backing plates with friction material bound to the surface.
The surface of the friction material faces the disk brake rotor. When the brake is
triggered, the hydraulically force are applied, the caliper clamps or squeezes the two
pads together into the spinning rotor to slow or stop the vehicle. When a brake pad is in
contact with the rotor can gets heated, it transfers small amounts of friction material to

the disc, turning it dull gray.

Disc brake system is usually consisting of two brake pads per disc rotor. Even
though, racing calipers utilize up to six pads with varying material frictional properties
for optimum performance. Usually, brake pad has a piece of metal on them called wear
indicator shown in Figure 1. This metal piece makes a squealing sound when intact with

disc brake rotor to indicate it is time to change the brake pad as in Figure 2.
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Figure 2.2 Brake Pad Wear Indicator
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Figure 2.3 Noise From Brake Pad Indicator

il. The caliper

The caliper contain piston the piston in the caliper emerges from the hollow
cylinder where it resides inside the caliper. The brake caliper fits over the rotor like a
clamp. In one side of each caliper, there is one or more hollow cylinder where the piston
resides and as inlet of hydraulic fluids. When driver step on the brake, the brake fluid
from the master cylinder creates hydraulic pressure on one or more pistons in the brake

caliper forcing the pads against the rotor.

11. The disk rotor

There are three types of disc rotor. The ventilated disc rotor consists of a wider
disc with cooling fins cast through the middle to ensure good cooling. Proper cooling

prevents fading and ensures longer pad life. Some ventilated rotors have spiral fins
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