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- Basic Composition
Modern Automobiles are essential forms of transportation. They are complex machines made

up of many parts. These parts can be grouped into a number of systems. An understanding of how
the systems work will help you understand how the automobile works.

1.1 Classification of Automobiles

The different types of automobiles found on roads are presented in Chart 1.1 in a

comprehensive manner.

automobiles
passenger goods
vehicles vehicles
light heavy Iishl hegv_v
vehicles vehicles vehicles vehicles
trucks tractor
buses coaches trailers
, I I |
deluxe amr delivery light tempos
conditioned vans trucks
single double
deck deck
three four
wheelers wheelers
mini big
buses buses
auto cycles scooters molor jeeps station pick-ups cars
or cycles wagons
mopeds

Chart 1.1 Automobiles
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Automobiles can be classified into several types based on several criteria. A brief classification
of automobiles is listed below:
1. Based on purposes:
\ Passenger vehicles—These automobiles carry passengers, e.g. buses, passenger trains, cars, etc.
V' Goods vehicles—These vehicles are used for transportation of goods from one place to
another, e.g. goods lorries, goods carriers, etc.
2. Based on capacities:
\ Heavy motor vehicles (HMV)—Large and bulky motor vehicles, e.g. large trucks, buses, etc.
\' Light motor vehicles (LMV)—Small motor vehicles, e.g. cars, jeeps, etc.
V Medium vehicles—Relatively medium sized vehicles, e.g. small trucks, mini buses, etc.
3. Based on fuel sources:
\ Petrol engine vehicles—Automobiles powered by petrol engine, e.g. scooters, cars, mopeds,
motorcycles, etc.
\ Diesel engine vehicles—Automotives powered by diesel engine, e.g. trucks, buses, etc.
V' Gas vehicles—Vehicles that use gas turbine as power source, e.g turbine powered cars, etc.
V' Solar vehicles—Vehicles significantly powered by solar power, e.g solar powered cars, etc.
' Hydrogen vehicles—Vehicles that have hydrogen as a power source, e.g honda FCX clarity, etc.
\ Electric vehicles—Automobiles that use electricity as a power source, e.g electric cars,
electric buses, etc.
v Steam engine vehicles—Automotives powered by steam engine, e.g steamboats, steam
locomotives, steam wagons, etc.
\ Hybrid vehicles—Vehicles that use two or more distinct power sources, e.g hybrid buses,
hybrid cars like Toyota Prius, Honda Insight, etc.
\ Hybrid electric vehicles (HEV)—Automobiles that use both internal combustion engine and
electric power source to propel itself, e.g Jaguar C-X75, etc.
4. Based on type of transmission:
V' Automatic transmission vehicles—Automobiles that are capable of changing gear ratios
automatically as they move, e.g automatic transmission cars, etc.
\ Conventional transmission vehicles—Automotives whose gear ratios have to be changed manually.
\ Semi-automatic transmission vehicles—Vehicles that facilitate manual gears changing with
clutch pedals.
5. Based on engine arrangements and driving types:

engine arrangements and driving types diagrams

front engine, front—wheel drive @
front engine, rear—wheel drive @
rear engine, rear—wheel drive @




6. Based on numbers of wheels:

\ Two wheelers—Automobiles having two wheels, e.g scooters, motorcycles, etc.

\ Three wheelers—Automotives having three wheels, e.g tricycles, auto rikshaws, tempos, etc.

\ Four wheelers—Vehicles having four wheels, e.g cars, jeeps, etc.

\ Six wheelers—Automobiles having six wheels used for heavy transportation, e.g large

trucks, large buses, etc.
7. Based on the sides of drive:

V' Left hand drive automobiles—Vehicles in which the steering wheel is fitted on the left hand
side, e.g automobiles found in USA, Russia, etc.

V Right hand drive automobile—Vehicles in which the steering wheel is fitted on the right
hand side, e.g automobiles found in India, Australia, etc.

Words
lorry ['lori]

transportation [treenspo:'terf (a)n]

moped ['mauped]
petrol ['petr(a)l]
hydrogen [‘haidradzan]
electric [1'lektrik]

steamboat ['sti:mbaut]
combustion [kem'bast[an]
significantly [sig'nifekantli]
capable ['kerpab(a)l]
conventional [kan'ven[(a)n(a)l]
ratio ['re1f 1au)

clutch [kIat[]

scooter ['sku:ta]

transmission [treens'mifan]
arrangement [8'rern(d)zm(a)nt]
fit [fit]

diagram ['daiagreem]|

Phrases and Expressions

automobile

passenger vehicle

goods vehicle

heavy motor vehicle (HMV)

n (3) R, [ W 1RE; sBE
n. &% ; BRIRG; @k T H; fiiK
n. B34 ; HIshIBw %

n. IR3H

n. &

adj. 5 1); HBIH; KEK; SFHEHE; 2 A
R

n MG, FOAE

n W%, HAk; Bsh

adv. R ; (HE H H

adj. RET1), BEMEATRY; A AR

adj. FF& 160, L0 H LY ; 561
n. tLFE, HH

n. Baew; Bl B Baoek

n. NREEEFER ; AT IMNEBRE
n. ARG ; BB 11k ik

n AE; B, fER

vt B e B (e A e
FHAF

n. B3R ; Elf#

R

e 4
BIRE
HAE
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light motor vehicle (LMV) BRIE

medium vehicle HRARIZE

petrol engine vehicle Rl A SIS
diesel engine vehicle S R SHLAE
gas vehicle KIRSHE

solar vehicle KPFHBEIR A
hydrogen vehicle 28%E

electric vehicle HL Bl A5

steam engine vehicle EIREINIRE
hybrid vehicle REN %

hybrid electric vehicle (HEV) RGN E
automatic transmission vehicle H 3 HaHRE
conventional transmission vehicle F BRI E
semi-automatic transmission vehicle F A HRIRE
front engine front-wheel drive ( FF ) RSP ERTIK
front engine rear-wheel drive ( FR ) A ENHLETE 59K
rear engine rear-wheel drive ( RR ) RELIE BRI

1.2 Automobile Basic Structure

An automobile is generally composed of four sections, such as engine, chassis, body and
electrical system (Figure 1.1).

Figure 1.1 Automobile Basic Parts

1. engine 2.chassis 3.body 4. electrical system

1.2.1 Engine

An engine or motor is a machine designed to convert energy into useful mechanical motion.
Heat engines, including internal combustion engines and external combustion engines (such as
steam engines) burn a fuel to create heat, which then creates motion.

The engine which is called the “heart” of a vehicle is used to supply power for an automobile.

004



It includes the fuel, lubricating, cooling, ignition and starting systems. Generally, an automobile is
operated by an internal combustion engine. The internal combustion engine burns fuel within the
cylinders and converts the expanding force of the combustion or “explosion” into rotary force used
to propel the vehicle (Figure 1.2).

Figure 1.2 Engine

1.2.2 Chassis

The chassis (Figure 1.3) is an assembly of those systems that are the major operating part of
a vehicle. The chassis includes power train or transmission system, suspension system, steering
system, and brake system.

\ Transmission system—conveys the drive to the wheels. The main components are clutch,

gearbox, driveshaft, final drive, and differential.

\ Suspension system—absorbs the road shocks.

\ Steering system—controls the direction of the movement.

v Brake system—slows down the vehicle.

body —_— electrical system

engine

brake system

power train system

<=3 chassis

steering system

suspension
system

uonisodwo) oiseqg

Figure 1.3 Chassis
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1.2.3 Electrical System

The electrical system (Chart 1.2) supplies electricity for the ignition, horn, lights,
heater, and starter. The electricity level is maintained by a charging circuit. This circuit
consists of the battery, alternator (or generator). The battery stores electricity. The alternator
changes the engine’s mechanical energy into electrical energy and recharges the battery.
The electric system includes the battery, generator, starting system, ignition system, lighting
system, horn system, radio and other devices.

electrical
system
]7

[ 1
power cleptrical
equipment equipment

[ battery [ starting system }—‘[ ignition system J
lighting svsteﬂ,—[ horn system j
instrumentation }4[ air conditioner J

[ audio }L[ wiper J

Chart 1.2 Electrical System

[ generator

1.2.4 Body

The body (Figure 1.4 and Figure 1.5) is the enclosure that houses the engine,
passengers, and cargo. It is the part of the automobile that you see. 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. For example, insulation in the body reduces noise and
protects against heat and cold. The body styling provides an attractive, colorful, modern
appearance for the vehicle. It is streamlined to lessen wind resistance and keep the car
from swaying at driving speeds.



front pillar
assembly

spring house

front side member
mncr and outer

pipe assembly deck §

‘1 cross-member
L}

rear floor side member

™" rear seat
reinforcement

rear seat
reinforcement

rear floor seat member

front pillar

/

member assemb]y front side member & house

front end cross-
front end cross- inner and outer assembly
member complete

assembly

Figure 1.4 Body-1

mirror
¢ bonnet

door handle

..

head lamp

bar absorber

door .
radiator support

Figure 1.5 Body-2

Words

basic ['beisik]
structure ['straktf 8]
chassis ['[ees1; -i1]
convert [kan'va:t]
lubricate ['lu:brikert]

n. ili; EH

n AL, KA

Vi, S s ety e B A
vi. T s e A A
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ignition [1g'n1f (8)N]

cylinder ['silinda]

rotary ['reut(a)ri]

propel [pra'pel]

assembly [8'semblr]
component [kam'paunant]
gearbox ['graboks]
driveshaft ['drarv[ a:ft]
absorb [ab'zo:b; -'so:b]
shock [[ak]

radio ['rerdiau]

starter ['sta:tas]

horn [ho:n]
instrumentation [1nstrumen'te1f (a)n]
audio ['0:d18U]

wiper ['waipa]

cargo ['ka:gau]

trunk deck

insulation [1nsju'le1f (a)n]
appearance [8'prar(a)ns]
resistance [r1'zist(a)ns]
sway [swer]|

mirror ['mira]

bonnet ['bonit]

bumper ['‘bampa]

Phrases and Expressions
engine

chassis

body

electrical system

internal combustion engine
external combustion engine
fuel system

lubricating system

cooling system

ignition system

starting system

no K, RIR EK, BRI RUKTFR, &
KEE

n. [EIfE ; <L

adj. TR, ¥ ; W

ve. ek ; IR UL ; BKOR

n 300 B2, £E

adj. LR, F8 R

n. AR ; NEHE

n. f& 3l ; IBhiR ; SRshtT

ve. Wle; 5|5 AR3Z 5 B fd- - ARBTE
vi. BB R Z3Rsh; HERURAME

n. WEHL; O #EE S

n. &L

n. WU\, SHf; A

n. RS ; SRRk IR

adj. FEERY; [ 75 ] EOA, [ A5 ] A
n. TR

n. WY, MR

Pl AR s FEIE P AR AR AR T AR

n %% ; RS, L

n SR, AN B, ERTE

n. BEJ7; HBH; $8P0; Kb KBt

vi. 50 ; FRE

vt SURF 5 Bk

n. W55 ; 4KIE

n Zwpds, REHF, WREY
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final drive
differential
transmission system
suspension system
steering system
brake system
battery

generator

lighting system
horn system

center pillar

Exercises

1. Answer the following questions.

R SU3 1
ZEH AT
esh &5
OB
s RS
Lk
KL
HELEES
RS
i

e How many main parts does the automobile consist of?

* Which is called the “heart” of automobile?
* What is the chassis composed of?
e What is the electrical system composed of?

2. Translate the following sentences into Chinese.

e In other words, any automobile is composed of the sections, such as engine, chassis, body
and electric system.

» The internal combustion engine burns fuel within the cylinders and converts the expanding
force of the combustion or “explosion” into rotary force used to propel the vehicle.

* In 1956, the No.1 Auto Plant was established in Changchun, and turned out the first batch of
Liberation automobiles for our country.

* Suspension system’s function is to increase: the strength and durability of components and
to meet customers’ requirements for riding comfort and driving safety.

e Steering system is used to control the driving direction of an automobile.

*» Brake system is used to retard the motion of the vehicle.

* The electric system supplies lighting and driving power for the automobile.
» The body styling provides an attractive, colorful, modern appearance for the vehicle.

3. Translate the following passage into Chinese.

The motor vehicle engine is basically a device for converting the internal energy stored in its
fuel into mechanical energy. It is classified as an internal combustion engine by virtue of this energy
conversion taking place within the engine cylinders. Since the term “energy” implies the capacity
to perform work, the engine is thus able to propel the vehicle along the road and, within limits,
overcome unwanted opposition to its motion arising from rolling friction and air drag. To facilitate

this process the engine is combined with a transmission system.

uonisodwoy oiseg
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Automotive Assembly

2.1 Engine Assembly

2.1.1 The Overall Structure of the Engine

The engine needs different systems to perform some functions. They are crank-connecting rod
mechanism, valve timing mechanism, fuel system, ignition system, starting system, cooling system
and lubricating system in a gasoline engine; yet there is no ignition system in a diesel engine
because the diesel is burned by compression-ignition (Figure 2.1) .

Figure 2.1 Engine Overall Structure

l.cylinder head cover 2.piston 3.timing toothed belt 4.water pump 5.0il pan
6.0il pump 7.crankshaft 8.flywheel O.distributor 10.valve

010



