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- Unit 1

The Basic Structure of an Automobile

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 modern automobile is shown as Fig.1.1.
body

engine

brakes

electrical

transmission equipment

steering

Fig.1.1 Layout of a Modern Automobile
7 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.

v 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.
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“¢ 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.

Y 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.

Y 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.

7¢ Electrical Equipment

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.

automobile[ ,0:tama'bi:l] n. A% L M
average ['severid3] adj. T4y, Biley, —Aey
categories['kaetlgeraiz] L n. #H%&, %3 s
engine ['end3in] el Bl L

body['badi] P
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chassis['[ eesi] e n. R

layout['lei.aut] n. fk, ZH

power ['paus] n. #Hh, HE
automotive [2:ta'mautiv]  adj. HEAENY P (E) 6
vehicle ['vizikl] Il AT R, %
power train ‘ 13 %

gear [gia] n. H¥, BRI v HAES; vi. B35
shaft [[ a:ft] n. 5
mechanical[mi'keenikl] adj. PARF 6, AFH
hydraulic[hai'dra:lik] . ' adj. BRI, RIEH
combustion [kem'bast[ an] n. BB :
stroke[strauk] n. A2

cylinder ['silinda] n, AA

passenger [peesind3a] n. RE

truck[trak] n F%, HEAE
diesel['di:zal] L e B

composite[ kompazit, -zait] | ' ddj. B A, AR
material[ma'tiarial] n. ##

panel['paenl] ‘ n. BEM; I BK
upholstery[ap'haulstari] ‘ n. 2542, WA
frame[freim] n &%

rigid['ridzid] adj. W24
integral['intigral] adj. THEW, Bk
suspension[sas'pen|an] ‘ n. &3
transmit[treenz'mit] ol vt Hix

brake-reaction force k #H1EA A
maintain[men'tein] ; ; vt. ¥

traction['treek [ on] n. a7

tire['taia] n. hs

spring[sprin] n. %%

coil[kail] n. &8, #R(GER)
leafli:f] n: etk

torsion['to:[ en] n. 33

rear[ria] n. J& 3

steering['stiarin] n HERE
manual['meaenjusal] : adj. FHHFEAE; n. FH
transmission[treenz'mif an] limo kSRR, R B

ratio['reif iau] ! n ki 4tk
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neutral['nju:tral] adj. =
reverse[ri'va:s] adj. AR, R &4
automatic[,0:ta'meetik] adj. B4
automatically [9:ta'maetikl1] adv. B i

final drive -k
speed-reduction RiEEE
differential[.difa'ren al] n. 2%
axle['aeksl] k n. 4, FH
torque[to:k] » n. 14E

electronic fuel injection b, F- R i o A
carburetor [ka:ba'reta(r)] n LH%E
spark[spa:k] n. XKit
timing['taimin)] n. (K. "RdF)ER
emission[i'mifan] n. #HeAX

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.

REBARERDILLTRERAT, Bidiezh RWshFse, shhtkshREDk.
FI A A B -5 W8 T4 A

made up of A 47iA], {&1fi 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.

REEG R RN R aE B R I A 28 50T R, YR AN 3L
b ER A e T A

3. The suspension supports the weight of the vehicle, absorbs road shocks, transmits
brake-reaction forces, helps maintain traction between the tires and the road.

SREFAER, WCk BRI E, FEHISIER N, AMA B T4eRriefia
BRI A 725 J).

AR 2.

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

iz 1n) R GUAE 2 B 03 AR #E () A2 5 e R A= VAT B 77 18]

enable sb to do: J: AR LATHE5H.

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.

13 F P AR A% B R AE R SR SR 3h e 2 8] A AT 2E 2 h SRt AN R AL 3 L, R
ERERGEEYIEEEN
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that MFJEMZ 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.

ZEIR BRI R A A Re B, UIE EAESh I R A R AR AR s TR R
RV SRR LUAS IR 28 B e (i SR ZE A1) o

EXERCISES

1. Translate the following expressions into Chinese.

automatic

final drive

automobile

automotive

frame

axle
body

brake-reaction force

carburetor

manual

chassis

panel

combustion

power

cylinder

diesel

differential

electronic fuel injection

emission

engine

2. Translate the following expressions into English.
1B &
tb; f&shtt
Jea il
AR, B m) )
Wi )
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(%)

L

‘kie

e BL B

S

e 3

M

(MUK BEhAE) 1ER
G

JI%E

HUBR - 11
LiEmIp)|

R A E, AR IHAs
A

R4, BERE

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. ( )

(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.
( )

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

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
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car-related technologies, is generally regarded as the inventor of the modern automobile. Karl
Benz built his first automobile in 1885 in Mannheim(Fig.1.2). 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
v« 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.
The most popular car is shown as Fig.1.3. 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
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7c Vintage Era

The vintage era lasted from the end of World War I (1919), through the Wall Street Crash at
the end of 1929. The most popular car is shown as Fig.1.4. 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
v« 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.

Fig.1.5 Rolls Royce Phantom, Circa 1936

¥ Post-war Era

Automobile design finally emerged from the shadow of World War II in 1949. In Italy, Enzo
Ferrari was beginning his 250 series. In America, performance became a prime focus of
marketing, exemplified by pony cars and muscle cars. But everything changed in the 1970s as the
1973 oil crisis. The biggest developments of the era were the widespread use of independent
suspensions, wider application of fuel injection, and an increasing focus on safety in the design of
automobiles. The most popular car is shown as Fig.1.6.
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Fig.1.6 1974—1978 Mustang II.
7« Modern Era

The modern era is normally defined as the 25 years preceding the current year. The modern
era has been one of increasing standardisation, platform sharing, and computer-aided design.
Some particularly notable advances in modern times are the widespread of front-wheel drive and
all-wheel drive, the adoption of the V6 engine configuration, and the ubiquity of fuel
injection.The modern era has also seen rapidly rising fuel efficiency and engine output. The most
popular car is shown as Fig.1.7.

Fig.1.7 1992—1993 Honda Accord sedan (U.S.)

era [iera] n. &L; FXK

rampant [ reempant] adj. FiEIEH6Y

breakthrough ['breik'Oru:] n. RHE

suspension [sas'pen[an] n. &4

vintage ['vintid3] adj. T4y, SRE(LIBE 2 —EARLES)
standardise [.steendadai'zeif an] vt. AT

exemplify [ig'zemplifai] vt. ZA5)3EER

standardisation[,steendadai'zeif an] n. #AEAAR

platform ['pleetfo:m] n. ¥+6



The Basic Principle of Engine
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¢C|assification and Main Components of Enginé: )

The internal combustion engine is an engine in which the combustion of fuel occurs with
oxygen(usually air) in a combustion chamber, as shown in Fig.2.1.

Fig.2.1 Internal Combustion Engine

1—the cap of the cylinder head 2—valve 3—engine block 4—flywheel
S—crankshaft 6—oil pan T—pulley 8—cylinder 9—timing gear

Classification of Engine

The engine can be classified in following ways:

v By Fuel System

Gasoline engine and diesel engine are used. In a gasoline engine, the air-fuel mixture is
exploded in the engine. A diesel engine uses diesel fuel. It generates high power at low speeds.
The fuel efficiency is better than that of a gasoline engine.



