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Unit T STRUCTURE OF AUTOMOBILE

1.1 General structure of automobile

1—engine ; 2—{ront suspension ; 3—steering vehicle wheel ;
4—-—clutch ; 5—transmission ; 6—universal transmission device
; 7—drive-axle ; 8—driving wheel ;
9—rear suspension ; 10—frame ;
11—-carriage ; 12— steering wheel

; 13—cab
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1.2 Structure of passenger car

1—engine ; 2—suspension system ; 3—air conditioner ; 4—steering wheel ;

5—body ; 6—driving wheel ;s 7—brake ; 8—transmission

Reading Materials
Passage 1
Structure of Automobile

Today’s average car contains more than 15,000 separate, individual parts that must
work together. These parts can be grouped into four major categories: engine, chassis,
body and electrical system.

Engine

Today, the four stroke cycle internal combustion engines are commonly used in cars,
trucks, motorcycles and many others other transport vehicles. The four strokes refer to in-
take, compression, combustion and exhaust strokes that occur during two crankshaft rota-
tions per working cycle of Otto Cycle.

The engine provides power to move the automobile. The most common type of auto-
motive engine is the gasoline-burning engine. It is found in most automobiles. Diesel-fuel

burning engines are also used in modern passenger cars, as well as in large trucks. All en-
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gines have fuel, exhaust, cooling, and lubrication systems. Gasoline engines also have an

ignition system.
Chassis

A chassis which is considered as a support frame for an auto body is used to assemble
all auto spare parts on it. In fact, when power from engine continues to be transmitted to
chassis, it begins with power train, and goes on to steering, wheel suspension, brakes and

tires. These individual components interact with each other closely.
Body

The automobile body which is regarded as the framework is seated on the chassis. Its
function is obvious for occupants to provide comfort, protection and shelter. The automo-
bile body is generally divided into five sections: the front, the upper and and top, rear and
the underbody. Theses sections are further divided into small units, such as the hood, the
fender, the roof panels. the door, the instrument panel, the bumpers and the luggage com-

partment.
The Electrical System

The electrical system is considered an auto electric power source supplying lighting
power for the automobile. The electrical system contains battery, lights, generator, en-

gine ignition, lighting circuit, and various switches that control their use.
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Passage 2
Automotive Industry

The global automotive industry is a highly diversified sector that comprises of manu-
facturers, suppliers, dealers, retailers., original equipment manufacturers, aftermarket
parts manufacturers, automotive engineers, motor mechanics, auto electricians, spray
painters or body repairers, fuel producers, environmental and transport safety groups, and
trade unions.

The automobile and automotive parts & components manufacturers constitute a major
chunk of automotive industry throughout the world. The automotive manufacturing sector
consists of automobile and light truck manufacturers, motor vehicle body manufacturers,
and motor vehicle parts and supplies manufacturers. This sector is engaged in manufactur-
ing of automotive and light duty motor vehicles, motor vehicle bodies, chassis, cabs,
trucks, automobile and utility trailers, buses, military vehicles, and motor vehicle gasoline

engines.
The Top Automaking Nations

United States, Japan, China, Germany and South Korea are the top five automobile
manufacturing nations throughout the world. The United States of America is the world’s
largest producer and consumer of motor vehicles and automobiles accounting for 6. 6 million
direct and spin-off jobs and represents nearly 10% of the $ 10 trillion US economy. Auto-
mobile is one of the important industries in the world, which provides employment to 25
million people in the world.

In the recent past, the auto parts manufacturing industry of Midwest lost 12. 7% of its
employment. The various factors behind this decline are unemployment recession, domes-
tic relocation and foreign competition. This loss in employment has badly affected this in-

dustry.
Major Manufacturing Regions

Northeastern United States and Southern Great Lakes Region, Northwestern Europe,
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Western Russia and the Ukraine, and Japan are the major manufacturing regions of auto-
motive in the world. In North America, the prominent automotive manufacturing regions
are New England, New York and the Mid-Atlantic, Central New York, Pittsburgh/Cleve-
land, Western Great Lakes, St. Lawrence Valley, Ohio and Eastern Indiana, Kanawha
and middle Ohio Valley, St. Louis, the Southeastern region, Gulf Coast, Central Florida,
and the West Coast. The European Union has the largest automotive production regions in
the World. The key automobile manufacturing regions are United Kingdom, Rhine-Ruhr
River Valley, Upper Rhine — Alsace — Lorraine region, and the Po Valley in Italy.

In the Western Russian and Ukraine Region, the leading industrial regions are Mos-

cow, the Ukraine region, the Volga region, the Urals regions.
Major Industry Players

The worldwide automobile industry is largely dominated by five leading automobile
manufacturing corporations namely Toyota, General Motors, Ford Motor Company, Volk-
swagen AG, and Daimler Chrysler. These corporations have their presence in almost every
country and they continue to invest into production facilities in emerging markets namely
Latin America, Middle East, Eastern Europe, China, Malaysia and other markets in

Southeast Asia with the main aim of reducing their production costs.
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Unit 2 STRUCTURE OF ENGINE

2.1 Gasoline engine

1—crankshaft ; 2—intermediate shaft ; 3——cylinder block
4——camshaft ; 5—camshaft cover ; 6—exhaust valve
7—valve spring ; 8—intake valve 5 9—tappet
10——cylinder ; 11—spark plug 3 12—A{lywheel
13—oil pan ; 14—piston ; 15—connecting

rod assembly s 16—oil strainer
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2.2 Main accessories of gasoline engine
1—oil pan 5 2—pump ; 3—sealing gasket s 4——cylinder block
5—distributor ; 6—gas filter ; 7—gas filter installation seat
; 8—oil filter

2.3 Operational schematic of single cylinder four-stroke engine

1—intake stroke ; 2—compression stroke ;
3—power stroke ; 4—exhaust stroke
1 ) ?]}4% ﬁ
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2.4 Basic term of engine
1—top dead center ; 2—long stroke ; 3—bottom dead center
4—volume of combustion chamber ; 5—working volume
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Reading Materials
Passage 1
Kinds of Engines

The engine is the heart of an automobile. The purpose of an automotive engine is to
convert fuel into the energy that moves the automobile. Currently the easiest way to create
motion from fuel is to burn the fuel inside an engine. Therefore, an automotive engine is an
internal combustion engine, which burns fuel within the cylinders and converts the expan-
ding force of the combustion into rotary force used to drive the automobile.

There are several types of internal combustion engines classified as reciprocating or ro-
tary engine; spark ignition or compression ignition engine; and alternative-fuel engine or

hybrid-electric engine.
Reciprocating Engine

A reciprocating engine consists of (1) compression of air or pre-compressed air(or air-
fuel mixture in the case of certain types of engines)within the cylinder of the engine by the
action of a piston, (2)addition of heat energy into the compressed air by directly combust-
ing the fuel in the compressed air, followed by(3)expansion of the hot pressurized combus-
tion products in the cylinder against the piston connected to the load to produce useful
work. The auto engine and the diesel engine are examples of a reciprocating engine. The
compression ratio of an auto engine is lower and the combustion process is initiated by a
spark plug while in a diesel engine, the compression ratio is significantly higher and the fu-

el is ignited by the heat of compression.
Spark Ignition Engines

Next, there are two types of spark ignition engines: the four-stroke cycle and the two-
stroke cycle. In the four-stroke engine, four strokes of the piston are required to complete
a cycle: (1)intake stroke where the piston moves with the intake valve open and the ex-
haust valve closed such that a mixture of air with atomized and vaporized fuel is taken into
the cylinder, (2) compression stroke, in which the air/fuel mixture is compressed with
both valves closed followed by ignition of the air/fuel charge by a timed spark, (3)power
or expansion stroke with both valves closed, and finally(4)the exhaust stroke in which the
pistons moves with the exhaust valve open and thus completing the cycle. The cylinder
walls are cooled by circulating a cooling medium through the cylinder jackets.

In the two-stroke engine, the intake and exhaust strokes are eliminated by using pre-
compressed intake charge to displace the exhaust gases. The two-stroke engine has the ad-
vantage of a high power to weight ratio because the engine has a power stroke each revolu-
tion. This advantage, however, is offset by the loss of a portion of the intake charge with

the exhaust gases, resulting in lower efficiencies. The two-stroke engine has thus limited
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applications such as in small boat engines, lawnmower engines where low cost and weight

are more important than efficiency.
Compression Ignition Engines

With a sufficiently high compression ratio and a suitable fuel, auto ignition occurs in a recip-
rocating engine. The engine is similar to the spark ignited engines described above except that
during the compression stroke, only air is taken into the piston and compressed to ignition condi-
tions and then, the fuel is atomized directly into the combustion chamber at a controlled rate.

The core of the engine is the cylinder, with the piston moving up and down inside the
cylinder. Most cars have more than one cylinder (four, six and eight cylinders are com-
mon). In a multi-cylinder engine, the cylinders usually are arranged in one of three ways:
inline, V or flat. Different configurations have different advantages and disadvantages in
terms of smoothness, manufacturing cost and shape characteristics. These advantages and
disadvantages make them more suitable for certain vehicles.

Let’s look at some key engine parts in more detail:

Spark plug

The spark plug supplies the spark that ignites the air/fuel mixture so that combustion
can occur. The spark must happen at just the right moment for things to work properly.

Valves

The intake and exhaust valves open at the proper time to let in air and fuel and to let
out exhaust. Note that both valves are closed during compression and combustion so that

the combustion chamber is sealed.
Piston
A piston is a cylindrical piece of metal that moves up and down inside the cylinder.
Piston Rings

Piston rings provide a sliding seal between the outer edge of the piston and the inner
edge of the cylinder. The rings serve two purposes: They prevent the fuel/air mixture and
exhaust in the combustion chamber from leaking into the sump during compression and
combustion.

They keep oil in the sump from leaking into the combustion area, where it would be
burned and lost. Most cars that “burn o0il” and have to have a quart added every 1,000 mi-

les are burning it because the engine is old and the rings no longer seal things properly.
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Passage 2
How an Engine Works

Since the same process occurs in each cylinder, we will take a look at one cylinder to
see how the four-stroke process works. The four strokes are intake, compression, power
and exhaust. The piston travels down on the intake stroke, up on the compression stroke,

down on the power stroke and up on the exhaust stroke.
Intake

As the piston starts down on the Intake stroke, the intake valve opens and the fuel-air
mixture is drawn into the cylinder when the piston reaches the bottom of the intake stroke,

the intake valve closes, trapping the air-fuel mixture in the cylinder.
Compression

The piston moves up and compresses the trapped air fuel mixture that was brought in by the
intake stroke. The amount that the mixture is compressed is determined by the compression ratio
of the engine. The compression ratio on the average engine is in the range of 8 : 1 to 10 : 1.

This means that when the piston reaches the top of the cylinder, the air-fuel mixture is

squeezed to about one tenth of its original volume.
Power

The spark plug fires, igniting the compressed air-fuel mixture which produces a powerful ex-
pansion of the vapor. The combustion process pushes the piston down the cylinder with great
force turning the crankshaft to provide the power to propel the vehicle. Each piston fires at a dif-
ferent time, determined by the engine firing order. By the time the crankshaft completes two

revolutions, each cylinder in the engine will have gone through one power stroke.
Exhaust

With the piston at the bottom of the cylinder, the exhaust valve opens to allow the

burned exhaust gas to be expelled to the exhaust system. Since the cylinder contains so
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