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Automobile Basics

1.1 Introduction

The word automobile literally means self-moving. It is derived from the Greek word
autos, which means self, and the French world mobile, which means moving. An
automobile is a wheeled motor or vehicle used for transporting passengers and cargoes and
designed to run primarily on roads. Automobile is fine pieces of precision engineering,

technology and design, with 15,000 individual parts and working units each.

Anatomy of an Automobile

Rearview miror ————————— ——

Window frame — Trunk
Seat — Tail light
Windshield wiper —— —— - > ~ - Spare wheel
Sterring wheel - —
Windshield washer s
Air filter —— Wheel
Battery —

Distributor
Radiator — )
\\ N Transmission
Alternator s
‘\\‘ Muffler
" Line shaft

Disk Body side
brake moulding

Fig. 1.1 Basic car components

Along with the development of science and technology, many engineering
improvements have been done. However, the basic principles have remained the same
since the advent of automobile in the 1870s. It has an internal-combustion engine, four
rubber wheels and a protective body. To provide the energy required to make the car

move, the engine needs either petrol or diesel, air, and electric current. The engine



temperature is usually kept relatively low by water or air. The major moving parts of the
engine are the pistons. They move up and down very quickly inside cylinders. To reduce
engine wear and prevent seizure the pistons are lubricated by oil. The clutch connects the
engine to the gearbox by means of plates and the drive shafts are arranged to suit whether

the car is front-or rear-wheel drive.

1.2 Automotive History

Automobile as we know it was not invented in a single day by a single inventor. The
history of automobile reflects an evolution that took place worldwide. It is estimated that
over 100,000 patents created the modern automobile.

Starting in the late 1700s, European engineers began tinkering with motor-powered
vehicles. Steam, combustion, and electrical motor’s had all been attempted by the mid
1800s. Automotive production on a commercial scale started in France in 1890.
Commercial production began at the beginning of the 1900s in the United States. In those
days, the European industry consisted of small independent firms that would turn out a
few cars by means of precise engineering and handicraft methods. The American
automobile plants were assembly line operations, which meant using parts made by
independent suppliers and putting them together at the plants.

At the beginning of the century the automobile entered the transportation market as a
toy for the rich. Along with the demand for travel freely for the general population,
automobile became cheaper and more accessible to the middle class. Henry Ford freed
common people. The automobile created mobility on a scale never known before, and the
total effect on living habits and social customs is endless. The convenience of the
automobile freed people from the need to live near rail lines or stations; they could choose
locations almost anywhere in an urban area, as long as roads were available to connect

them to other places.

1.3 Principal Components

Today’s average car contains more than 15,000 separate, individual parts that must
work together. Fig. 1.2 shows the major systems of a vehicle. These parts can grouped
into the following major categories:

* Body and frame — support and enclose the vehicle

¢ Engine — provides dependable, efficient power for the vehicle

» Computer systems — monitor and control various vehicle systems

* Fuel system — provides a combustible air-fuel mixture to power the engine

* Power-Supply system — generates and/or distributes the power needed to operate

the vehicle’s electrical and electronic components
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Fig. 1.2 General location of the major vehicle systems

» Cooling and lubrication systems — prevent engine damage and wear by regulating
engine operating temperature and reducing friction between internal engine parts

* Exhaust and emission control systems — quiet engine noise and reduce toxic
substances emitted by the vehicle

e Drive train systems — transfer power from the engine to the drive wheels

¢ Suspension, steering, and brake systems — support and control the vehicle

¢ Accessory and safety systems — increase occupant comfort, safety and convenience

1.3.1 Frame, Body and Chassis

The body and frame are the two largest sections of a motor vehicle. The frame is the
strong metal structure that provides a mounting place for the other parts of the vehicle.
The frame holds the engine, transmission, suspension, and other assemblies in position.

An automobile body is a sheet metal shell with windows, doors, a hood, and a trunk
deck built into it. It provides a protective covering for the engine, passengers and cargo.
The body is designed to keep passengers safe and comfortable. The body styling provides
an attractive, colorful, modern appearance for the vehicle.

The term chassis is often used when referring to a vehicle’s frame and everything
mounted to it except the body-tires, wheels, engine, transmission, drive axle assembly,

and frame,

1.3.2 Engines

The engine acts as the power unit, which is designed to convert energy into useful
mechanical motion. The internal-combustion engine (ICE) is widely used in modern

automobile. The internal-combustion engine is a device used to convert the chemical
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energy of the fuel into heat energy, and then to convert this heat energy into usable
mechanical energy. The working process includes four strokes, which are intake stroke,

compression stroke, power stroke and exhaust stroke. In practical work, the reciprocating

movement of piston in the cylinder is converted to rotary motion of the crankshaft. The
internal-combustion engines can be divided into two types: gasoline ( spark-ignition

engine) and diesel (compression-ignition engine).

Gas tank

Tire

 Wheel

Fig. 1.3 Body over frame construction

I'iming belt \
Alternator

Fig. 1.4 Major parts on an automotive engine

1.3.3 Computer System

The computer system uses electronic and electrical devices to monitor and control
various systems in the vehicle, including the fuel, ignition, drive train, safety and security
systems. The use of computer systems has improved vehicle efficiency and dependability.
Three major parts are included in computer system: sensors, control module and

actuators,



