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The Basic Components of an Automobile

The motor vehicle consists of component assemblies and their individual components. The
layout of the individual assemblies and their relative positions is not governed by invariable
standards. Thus, for example, the engine may be designed as an independent assembly, or it may
be integrated as a subassembly within a larger powertrain unit.

Today’s average automobile contains more than 15,000 separate parts that they must work
together. These parts can be grouped into four major categories: engine, body, chassis and
electrical equipments. The layout of a modern automobile is shown as Fig.1.1.

Fig.1.1 Layout of a Modern Automobile
1—brakes 2—transmission 3—steering 4—suspension S—electrical equipment 6—engine 7—body

Every machine forms a complete technical system.

A rectangle is employed in graphic portrayals of technical systems. Input and output
varialbles are represented by arrows. The number of arrows varies according to the number of
input and output variables.

The motor vehicle is a complex technical system in which various subsystems operate in
harmony to discharge a defined function. The function of the passenger car is to transport people,
while the function of the motor lorry, or truck, is to carry cargo.
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Engine

The engine supplies the power for the vehicle. Most automotive engines are located at the
front of the vehicle and drive the wheels through a power train made up of gears, shafts, and
other mechanical and hydraulic components. Most automotive vehicles are powered by a
four-stroke-cycle internal combustion engine. The in-line four-cylinder engine and V-type
six-cylinder engine are the most widely used, with V-8 engines are also common. Some passenger

cars and trucks have diesel engines.

Body

The automobile body is the assembly of sheet-metal, plastic or composite material panels
together with windows, doors, seats, upholstery and other parts.
In older vehicle designs, the frame is a separate rigid structure; newer passenger-car designs

have the frame and body structure combined into an integral unit.

Suspension

The suspension supports the weight of the vehicle, absorbs road shocks, transmits

- brake-reaction forces, helps maintain traction between the tires and the road. The springs may be

coil, leaf, torsion bar, or air. Most automotive vehicles have coil springs at the front and either

coil or leaf springs at the rear.

Steering

The steering system enables the driver to turn the front wheels left or right to control the
direction of vehicle travel. Steering systems are classified as either manual steering or power

steering, with power assist provided hydraulically or by an electric motor.

Brake

A brake is a device that uses a controlled force to reduce the speed or to stop a moving

vehicle, or to hold the vehicle stationary.

Transmission

The transmission is the device in the power train that provides different forward gear ratios
between the engine and drive wheels, as well as neutral and reverse. The two types of
transmission are manual transmission, which the driver shifts by hand, and automatic transmission,
which shifts automatically.

In power train, the final drive is the speed-reduction gear set that drives the differential. The
differential is the gear assembly between axle shafts that permits one wheel to rotate at a speed
different from that of the other (if necessary), while transmitting torque from the final-drive ring
gear to the axle shafts.

4



&%) Electrical Equipment

The Basic Components of an Automobile

Most automotive engines have electronic fuel injection instead of a carburetor. A
computer-controlled engine managing system automatically manages various emissions devices
and engine operation, including the fuel injection and spark timing.
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C \NOTES TO THE TEXT \ 9

1. Most automotive engines are located at the front of the vehicle and drive the rear wheels
through a power train made up of gears, shafts, and other mechanical and hydraulic components.

X REHRERIWALTRENTE, Sk RENER, shfkshRERK
oo BAN AR LIRS B T R .

R : made up of ik %304r1A, 1B power train,

2. The automobile body is the assembly of sheet-metal, plastic or composite material panels
together with windows, doors, seats, upholstery and other parts. .

B KR SR AR R R A R R, B REAEEE. 1. B
PR A TR LA 0 OB T A .

3. The suspension supports the weight of the vehicle, absorbs road shocks, transmits
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The Basic Components of an Automobile

brake-reaction forces, helps maintain traction between the tires and the road.

X SRR AEE, WECKE BRI, FIEGEER 7, AIA BT 4R
B B R B T [ R 22 5] Ao

R MESRAIEFIEE.

4. The steering system enables the driver to turn the front wheels left or right to control the
direction of vehicle travel.

VS B RGE S A LLAT G 18] 22 B B RAZ IR ZEAT B T 17

E%¥: enablesbtodo EEN “HAMUTHESE",

5. The transmission is the device in the power train that provides different forward gear
ratios between the engine and drive wheels, as well as neutral and reverse.

VEIL : 1530 F P A 4% HOAE R R AR RSN SR Bh % 2 18] i) A 3 rh S A AS R & sh e,
(Rt A 2 P A 4

2 that WNAJIEH the device.

6. The differential is the gear assembly between axle shafts that permits one wheel to rotate
at a speed different from that of the other (if necessary), while transmitting torque from the
final-drive ring gear to the axle shafts.

G ZRGRER 5N SN, SIE AN A RS ER
RN, RN SNERE DA R A B e (A SR 1) o

NXERCISEN

1. Translate the following expressions into Chinese.

automatic

final drive

automobile

automotive

frame

axle

body

brake-reaction force

manual

chassis

panel

combustion

power

cylinder

diesel
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differential

electronic fuel injection

emission

engine

2. Translate the following expressions into English.
f&ah &
tE; fkahlh
J
MR, JRIE
NIAE ]
fih
KAE
I ke B
8
HrE
PhiE
pS3E
(RUKS W 5F) IERS
LI
pak:l
DIk
Wzh
B E, BES
47

3. Read each statement below and indicate if it is true (T) or false (F)
according to your understanding of the text, and then translate the true
sentences.

(1) The suspension supports the weight of the vehicle, absorbs road shocks, transmits

brake-reaction forces . ( )
(2) The steering system enables the driver to turn the rear wheels to control the direction of
most vehicle travel. ( )
(3) A brake is a device that uses a uncontrolled force to reduce the speed of or stop a
moving vehicle. ( )
(4) The engine supplies the power to move the vehicle. ( )

487



The Basic Components of an Automobile

(5) V-type 12-cylinder engine are the most widely used today. ( )
(6) Most automotive engines today have electronic fuel injection instead of a carburetor.

UL
(7) The final drive is the speed-reduction gear set that drives the differential. ( )

€\ READING MATERIAL\ 9

History of the Automobile

The history of the automobile begins as early as 1769, with the creation of steam-powered
automobiles capable of human transport. Steam-powered self-propelled vehicles are thought to
have been devised in the late 18th century. German engineer Karl Benz, inventor of numerous
car-related technologies, is generally regarded as the inventor of the modern automobile. Karl
Benz built his first automobile in 1885 in Mannheim (as Fig.1.2 shows). Benz was granted a
patent for his automobile on 29 January 1886, and began the first production of automobiles in 1888.

Fig.1.2 The 1885-built Benz Patent Motorwagen

Veteran Car Era

By 1900, mass production of automobiles had begun in France and the United States.
Innovation was rapid and rampant, with no clear standards for basic vehicle architectures, body
styles, construction materials, or controls. Major breakthroughs in proving the usefulness of the
automobile came with the historic long-distance drive of Bertha Benz in 1888, when she traveled
more than 80 kilometres (50 mi) from Mannheim to Pforzheim, to make people aware of the
potential of the vehicles her husband, Karl Benz, manufactured.

Edwardian Era

Edwardian era lasted from roughly 1905 through to the beginning of World War I in 1914.
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The most popular car is shown as (as Fig.1.3 shows) Key developments included electric ignition
system (by Robert Bosch, 1903), independent suspension, and four-wheel brakes (by the
Arrol-Johnston Company of Scotland in 1909).

Fig.1.3 The 1910 Model T, Photographed in Salt Lake City

Vintage Era

The vintage era lasted from the end of World War I (1919), The most popular car is shown
as Fig.1.4 through the Wall Street Crash at the end of 1929. During this period, the front-engined
car came to dominate, with closed bodies and standardised controls becoming the norm.
Development of the internal combustion engine continued at a rapid pace, with multi-valve and
overhead camshaft engines produced at the high end.

Fig.1.4 Bugatti Type 35A Grand Prix Racer 1925

Pre-WWII Era

The pre-war era began with the Great Depression in 1930, and ended at 1948. The most

popular car is shown as Fig.1.5 By the 1930s, most of the mechanical technology used in today's

automobiles had been invented.
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