wn = 0RE T R A BRI

e
S FH g 1E

O £ %% WK
O BIX%H ARE E EFKE

& TFIT & sEAL

=waw=w PUBLISHING HOUSE OF ELECTRONICS INDUSTRY

http://www.phei.com.cn




PR e

% OREAR
glism GRFE F R IRRK

%= F I 4 & AR 4L

Publishing House of Electronics Industry
At ¢ - BEIJING



REREN

ARSI E 19 RIT. B 1 EHREEAMIR, H a4 MR B2 THNERESHRA, X84
MG, 553 EARERMEE, 37 AR, BARITEEE. EL. ER. I8 RREESETHET.
BIERRE R, UREIMCESBFEICRE. KEFARRERIUT R, RERARIL.

A IR RS MR, BSOS TRRERAMERIE, WICERSFWIE NN
&, B L HROE, BEER. BEURMSEREANTE, §28EIERBSRAENLR RIRTHE
ARFBH

A EE TR B E L R T R LS W EE O, AT ARSR el A U AT AR A
mA¥ZEH.

KAV, FMEUEMHREFRDRAFZBIREHAE.
FRBURE, RBBH.

BB 7R B (CIP) &R

WRAELRTE / BRA ER IR B TlkliRet, 20096
R O FH B AR b
ISBN 978-7-121-08024-1

Lo 13K MLAETRE-EE-RBS¥ER. HARER—#M V. H3l

o [F] o A B 48 CIP 3 (2008) %8 203572 5

TiiTdaiE: BRI
Bl R JEsAISERER
* T i WUEENRIRIT R R ]
AR AAT: HF Dl
LR IEX T AR 173 548 B4R 100036
JF A: 7871092 1/16 Ep3k: 1375 T 457.6 TF
B ke 200956 A% 1 RENRI
Bl % 3000M EHr: 22.00 7T

FLF SZ e T Tk Bk B B SR, E L R SRR, EERRITRER, B
A RHMIEIE: (010) 88254888.

FERVHERITEE zlis@phei.com.cn, BIRENEEMIE KB 2 dbgg@phei.com.cn.

MR #Lk: (010) 88258888.



—_—

=[] =

A R RN B R BRI 5 412 b R A

AT E AN RAYKESBRRRETLHY &, BAEENHFESER, THFEEN
IRESR, MoAREHEBE TEZFENER, AR TRETLDRENEN, A
HIREWNIEEKT . AL E D2 FERBMIRFE LW RERM, GEMFREGZITIHA
ERAH, SLREKBREUETRE, W T XA,

AHEAUTHE:

(1) REREE R B SRELTWESIANEFE. RAETLEERF TAENERE
Y, EENEE TR B BB R XA B PR A SR S A, A BT R E R B TR A )
B BRIV RS ) B EARB REN . ERETLEETD, B TE8%EUTFRE LWE
B ABER” BE, NMHEGEE SR Ae, WE BT ANETHNIR.
K, AERICRIEM MG TR L, B EESR L IRy B Bl R SR At A e g LUK
VEE AR, HERRIR O B RoR & ) “ R,

(2) XA A AL P, AN ER AL Ao s HOE DRI R P E A AR A0 7 20, i
B0t SRR B 45 HH S RERA XAV K T ORISR B 5 3% 30, 118 TR AL, B
e o MRl BERSC TR R 192 13 SCRERE B AL SGEEVARAIH, [N IE AT DA o
A B RN ) BRAUEE T e, WR CRERGITFEAW A T TR EL, B
SCHERR e B RIS R T L BRI

(3) PR SCIEM FEPH TSR A K X LLA R M 73183 /e 2 =) b Tk
IR, IEfERs TR RV TR BB AR LR HBLAEN . B lARE, Sk
PSR AR IR A S ISE, MRS E S G TR T SRt 8. fEIRE Lo o)X ek
HT bl mAGELLL RN WRARRTE, HET RS PR T s S AR %
FHG “$AE”, NS R A%, DU v AR AN TE BT AR R BRI R IR S 1 5%
fidlo

(4) Rl a R R BFEMTE, REERRCMSHEL, DEmfFaiik
BB P B S B o

ABHIGS TAF il A BN A B B ST S 2 55T, 4RI SER B AL A @ e
BEARABRIFRATAT, ARMTHG £ TAREAR B A D, KA BN R AR 2B B R F
WigeS T AP 3 5 1. 2, 3. 4 870, BRLCEHNEARFBIGELIMME TARE3IF S,
6. 7 HIt. ZMIMERIN LT RPN A B . E8%&E. 6. TR kil,
PA B AR 58 i B £ A0t

AT REKTHER, HRAZZOENHES, AR,

G A
2009.2



CONTENTS

Chapter 1 AUOMOLIVE FUNAAMENEAIS =+« sreersresressesrrenmnnnrnntessaieseneniieettisisnssssnnnssanens (1)
Unitl The history and Major Development of AUtOmObile  -+ssssessessssssrrensssasnsecsnenisenssssnesnnnee (2)
EXETCISES o vvrenreossorensestetonsuatunatstususnnrsonsartsmtetestssresestiettotistasisstostetastottomieiiatittnn: e (5)
Reading MAaterial ++++essssesserreeess s tmtmrmttnnt ettt sttt as st s s (7>
Unit2 Basic COMPONENts Of AULOMOLIVES  r+++rssssssssessassansnssssoutamumntattssimntrissinaniintaiensinistoeres (8)
[EXELCISES  ##owv+sasessasnmsnsessetsnsstsnsstanssststassuassssstennessrinnanetisotstestististisiatiostonnotostontanness (1D
Reading IMALETIAL v vvrevevorrraroanerossstoessntasstseetumriiuruiaioaiieiosiicastaastattateoannaansonsarerarsarnoies 12)
Unit3 Internal Combustion Engine Operating Principles — -=-««sresesserersrrrntsaeseisiiinttinsionarenieeienn (14)
EXEICISES  +2er+errersrsenrassstonstnstinasiasmomassasioetatsataoieateateitatiotiataaaiotistitisiistiitaiess nenn (17)
Reading MAaterial «--e-ecesseessumeunmnrtinmiitmmmmtiintiasiietrtriieia st (18)
Unitd Internal Combustion Engine CONSIIUCLION  ***vsrrrsrrassesesrsonionccnrrrrrocacrccsastoisirnonsssscnsoosss ( 19
ELXEICISES  *eteereasvanosensonrrisetonsssacennnrossseetssaseneersotrsoseranusiseivinretotsosearasoscsrnscsssnsrossess ( 22 )
Reading Material ................................................................................................... ( 23 )
Chapter 2 Automobile Truoubleshooting TEChNOIOGIES ««+-+++rrssmsrreresriessmrmisssiniiinii, (26)
Unitl Engine Troubleshooting for Lubrication System s:scecerereesrersensraninmsinenansoninsscsinsirrenaneiosss 27>
EXEICISES  #reveesnsnonnsasnesstnssstonsesnusnsssosssorssetssstoseesastonssorseisatonseororaansetrsttsiosssiosrsssrenss (31)
Reading Material  secreetesrenuorariontostettaiiiiciitrrrnrrtattettistatttatttstanaistatttstitont st taseintss (32>

Unit2 Engine Troubleshooting for Cooling System =+ s srxsesesssnssassinrtaminiiismnuninisnntassaesenenee (34)
EEXEICISES  w++veesnrronssrarsosnssnorsasussssnnersnisesstostetstsstsarsonetsontaetsntessststtimascstssestentornasssss (38>
Reading Material «++«e+reereeesnseesssseesenmmiutiuur ettt e (39)

Unit3 Engine Troubleshooting for Electronic Control System (1) reesseseesssenerrermsorrocrnrmintentionners (425
EEXOTCISES = vevereessoersssusssessstusussstsstusansonstsssotosieetstassinroesssuesesssssnnnssttsaseonsssssnssosanss (46}
Reading MAterial «s«veesss+sesvnnsereetsesrnmsmnntats ittt et et s e 48)

Unit4 Engine Troubleshooting for Electronic Control System (2) sesrrresreecsemresreseienimrinniien. (51
FEXEICISES =+ werveserssereonesteteoruanessssiuussnatsnessesasttetrsstnotnsesaetontsrsotastetterastiatemasssassstuanose (54)
Reading Material -«+«+sessessorereeeretsteimmmummntetn ottt e bbb s (56)
Unit5 Engine Troubleshooting for Abnormal NOiSes ««+««s+essssestserserssissunsiineiisiiininnitiiinini. (59)
EXEICISES  »reveesnetreusannesatsuensuessosssacnrnsstonsrasstasssorstosisnssssioiossarsrorssneesensrseaonesescsassonss (63)
REAINgG MALErial ++++++«nrssesenrerenstmrren sttt sttt e st as b bttt e (65)
Unit6 Maintenance for Anti-lock Brake System (ABS) +++++esessersreerirmsaaiasuiinimnmniitiniiiats e (67
EEXGICISES  +vvvereoeserrenonaraecaosanostossameruassusosostosetssssssossiassuntssneoseessscessssrtosssirnstnesscacinnns 700
Reading MAterial  +++++rersversrnronsesnstestutatmuntsiesiisiitettsnisisit s sonstettiatrant e sasserasann (72>
Unit7 Troubleshooting for Automatic TTANSIMISSION +++++as+esesserrenerrorsunmenearnetineintriesoisnreersnnsens (74)
EXGICISES  +vv+vvarseresensnrassotenorensasosssaosencsssssinatanssnassosasorsasassssssansssassnsssansesesronssansnse 1D
Reading Materia] -+« -+s«s+erseresersensnnnsanstinetiiint sttt et as s sttt s e st e s (79)
Unit8 Real Examples of AUtomobile Maintenance ««+«+++-ssessreresissroviuuiiirersiiiommriiseeansssnnnaneeses (81)



Exercises ............................................................................................................ ( 84 )

Reading Material «««=««ssecseumsstsrttuttttnttis ittt s s (85)
Chapter 3 Automobile Servicing EQUIDMENES  «---+rrrereeserestiminiiiiii s (88)
Unit I V.A.G 1552 Vehicle System TeSter ===+ esreereesseersosunummeetetimiintitere ettt (89)

EEKEICISES  +vv+veremrsveressesenesressnesensesacsensetossrasessrnsessassesneosessnsetnnesenssnsonssnasssonnnsnnesnsans (98)

Unit 2 Automotive Digital Multimeter =+« ss+reesssreesssisiersrmeiismtiiitiiietia ot (99)
ELXETCISES s+t tretensententestastsarasssatansanssnssasesesssosssssnnyssssensannnrstssnnesonseseennsnsnesensreniones (107)

Unit 3 Hand-Held Automotive Dual Channel Oscilloscope  ++:+rreereressrressranenrenanetraninarcinn., (108)
EEXEICISES  +*#er essesnssetsomasnensensosuasustoseasorsossoraansnssvtessnrssnsssssesarsnsoneesanasassrnessnsesnns (116)

Unit 4 Hand-held 5 gas ANALYZET +vreerteseenmerears sttt s e (118)
FEKEICISES =+ oseeeaasassessentnseiottosssnsotsststastnennsssessonnsassrtonssossenssonsinsissrssensiossonsssasosans (125)
Unit5 Hand-held Engine ANalyzer «essssereersesmuemioresmiitiiteiniii e (126)
EXEICISES  #e¢revvveetenueontnetiionesatoesuaersnessonssoasasonssosssnnesossuosnresssastorsssessnerasnsesttonrnssse (134)
Unité Four-wheel aligner .......................................................................................... (136)
EXCICISES  o+ovvetrerenaietatuteuieuetaseeetsensesosanssosasusonssesniossessensssessossssassassstassssssssnsanssnnne (143)
UnNit7  SensOr SIMUIAtor TESL  +ecessettosttanaraattsterettrateeeteriaseaterisrssrinsseisersssessoaresorsosassrasanns (145)
EEXEICISES  *++++scsstatontassstnaneutsottnnnertennsessentusnssnnssssisrtonsssnsessnssniosssnestssasinonetsonssnenns (150)
T I R LT TN (152)
B — T AMAZE S ST BB s e e en e e e e (184)
B 70 VA TS T SV B 45 o veeeresseessessnete et s st et sh et e e et e et e e (186)
B 5 LA YLARII S v eerreeeenneenssemssenese s e s s e e eaat s st ses e b e et bes st et saesee b e e nneaebas saneas (189)
e v TR T T D (214>



Chapter 1

Automotive
Fundamentals

Unit1 The History and Major Development of Automobile

- Unit2 Basic Components of Automotives

Unit 3 Internal Combustion Engine Operating Principles

~ Unit4 Internal Combustion Engine Construction



Unitl
The History and Major Development of

Automobile
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As early as 1600s, the Dutch, no strangers to wind power, had built a wind-powered,
sail-mounted carriage. These carriages were reported to hold several passengers and move at speeds
as high as twenty mph. However, they were probably the first real land vehicles to move under
power, other than that of animals or human muscle.

In 1700s, a Frenchman, Jacques de Vacanson, built a vehicle which was powered by an engine

based on the working of a clock. What he neglected to calculate was that any clock which was

capable of moving a vehicle with passengers would have to outweigh the load it was carrying, even

winding such a clock motor would take great time and greater effort than it was worth. tm

Inventors in England, France, Germany and other countries worked on the idea of a
compressed-air engine, but they were unable to find the solution to self-propulsion in this means.
However, in their efforts, they contributed significant individual elements to the picture; elements

like valves, pistons, cylinders, and connecting rods, and an emerging idea of these elements related

to each other. "” The first invention that can truly and logically be called an “automobile” was heavy,
three-wheeled, steam driven, clumsy vehicle built in 1769 by Captain Nicolus-Jesph Cugnat, a
French Army Engineer. It can still be seen in the Paris Museum, where it is displayed with proper
national pride.

Thomas Savery, an English engineer, gave the world the first steam engine in 1698. This
engine was crude, inefficient, and blew up at intervals. Thomas Newcomen, an English black smith
in 1771, turned out a better, less dangerous version of the engine. Then in 1769, James Watt, a
Scottish instrument maker, patented a truly improved steam engine that became widely used in

l2l
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British mills, mines and factories.

In 1864, in Austria, Siegfried Marcus built one-cylinder engine that used a primitive
carburetor and magnet arrangement to create small explosions that applied alternating pressure
against the piston with cylinder. In 1875, he built his second gasoline powered vehicle, which is
preserved in the Technical Museum in Vein.

In 1876, in Germany, Langen and Nikolaus August Otto, improved Marcus’s engine and
introduced the first workable 4-stroke internal combustion gas engine after many years of
experimental work. But Wilhem Daimler produced a more efficient 4-stroke gasoline engine in
1883, and successfully mounted the engine on a sturdy bicycle.

In the 1920~1940 period, the main components of the cars were well designed and efficient,

and a variety of accessories were introduced, such as reverse lights, radios, automatic chokes,

windshield wipers and chrome-plated trims.”*! Since World War II, most vehicles have been fitted

with the magnetic speedometer. Tires, until the 1920s, were of narrow cross section and ran at
relatively high air pressures, the tires alone would not provide much comfort, however, between the
wheel and the body of car it is necessary to have springs, and the semi-elliptic multi-leaf spring was
an early development. Leaf springs are still widely used on cars, especially on the rear axles.

Power breaks were gradually introduced on road vehicles from the 1940s. Shock absorbers
became hydraulic and telescopic consisting of a piston inside a sealed cylinder, one attached to the
chassis and the other to the axle.

A great development of transistors during the 1950s led to introduction on semiconductor
ignition systems, which used electronic switching systems to control the ignition coil.

Disc brakes, less prone to failure from over-heating than drum brakes, at last became widely
accepted, over half a century after Lan Chester’s original design was patented.

Mechanical improvements brought higher speeds, better road holding, braking and speed of
vehicles in 1960s. Car had to be built to comply with the strict new safety and antipollution laws of
the United States which were gradually adopted by many other countries.

Automatic transmission, power breaks and power steering gained wide spread acceptance. The
electric systems, which had more and more heavy load handle, was improved by the introduction of
the alternator to replace the dynamo, and the uses of circuit breakers instead of fuses.

One important development in engine design was the invention of the wankel engine, which
has a single three-lobe rotor instead of the conventional pistons and crankshaft. The first one was
made in 1957, by Felix Wankel of Germany and in 1964, the NSU Company brought out the
Wankel-engine “Spider”, and a few years later, the R80, the prototype Mercedes CIII and several
Japanese Mazda cars also had wankel engines, which were light, compact, powerful, and smooth
running,

Computer plays an important role in car construction now as in everything else, The
purchasing department is in charge of making sure that the glass, rubber , steel and everything else
is on hand in the required amounts, and computers keep track of it all. It is only natural for
automobile manufacturers to install on-board computers into cars. It is after all, the only practical

method of monitoring all the engine variables at once. The on-board computer receives its

03.
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information from the various sensors located near or on the engine and processes the signals to the
fuel mixture, timing and the other elements. The process i1s continuous as long as the engine is

running.
2o v

7 New Words

, ~
' Sl

wind-powered
n. RS KE)
sail-mounted

adj. %A BRER W

carriage [keeridsz)]
n. R

outweigh [aut'wei]
v, EREL, b &

solution [sa'lu:fan]
n. fRRINE, 0
self-propulsion

n. Hirizsh

clumsy ['klamazi]
adj. FAMET, A RIEH]

crude [kru:d]
adj. RUEER], JBUGH

inefficient Lini'fifant]
adj. KRB

carburetor [ka:ba'reta(r)]
n. il 2%

magnet ['maegnit]
n. ek

alternating [o:la(:)neitin]
adj. AL

accessory [eek’'sesari]
n. By, SHENIRE

reverse [ri'va:s]
adj. FHHT

choke

n. BT, 5T
tire

n. ¥
semi-elliptic

adj. ¥R 1
hydraulic

adj. W11
telescopic

adj. HHEE XM
chassis

n JREL, FH
semiconductor

n. FFE, BRE
patent

v HRAF e BRI
restrict

v. PR
antipollution

n. BT 4

adopt

v. XH, K4
alternator

n. KR AL
dynamo

n. BRI
compact

v. GEREEER

[t] auk]

[taio]

[hai'dro:lik]
[teli'skopik]
['Jeesi}
['semikan'dakta]
[peitant, 'paetont]
[ris'trikt]
[‘eentipa'lju:[en]
[e'dopt]
['o:lta(:)neita]
[daineamaul]

[kompeekt]
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Phrases and expression

based on Pleosses AR, comply with R

PLeseses PAE- 2 wankel engine BE s K sl
blow up 343 an emerging idea of JEP/ 67 r1a s RRIE
turn out AFEE, HEH FIRR R NIk
windshield wiper &K 2% make sure A
chrome-plated trims ~ FE#%$eif keep track of PRER
magnetic speedometer  BAER IV 4 K three lobe =™
multi-leaf spring AR 3 5 bring out G Ao
rear axle IER0 on hand fEEREZT
shock absorber k= 28

Notes to Text

1. What he neglected to calculate was that any clock which was capable of moving a vehicle
with passengers would have to outweigh the load it was carrying, even winding such a clock motor
would take great time and greater effort than it was worth.

288 TINSIXRE— S RS IRE) — B N R K A E R sl e
B URBN I ST, T LKA — A K 4 R B LT T B2 (T () FIURS ) S i e A B R A

2. However, in their efforts, they contributed significant individual elements to the picture;
elements like valves, pistons, cylinders, and connecting rods, and an emerging idea of these
elements related to each other.

AR, TR N E, HEBREETBEWA] HE R ERSE T
ROFIAE, 3 H KB TR LR A L R

3. In the 1920~1940 period, the main components of the cars were well designed and
efficient, and a variety of accessories were introduced, such as reverse lights, radios, automatic
chokes, windshield wipers and chrome-plated trims.

£ 1920~1940 £Eja), RN FEEBIEEORIHHROr BERR L, GUSHT. W
Ble BEIHARIT. BIKEE. BRI E & MR IR IT I 8OR A

Exercises

1. Answer the following questions

1) What is the first real land vehicles to move under power?
2) Where is the first invention that can truly and logically be called an “automobile” displayed

¢ 5



now?
3) When did the first wankel engine be made ?
4) What is the function of the computer in a car?
5) When did power breaks be introduced on road vehicles?

2. Translate the following phrases into Chinese

1) wind-powered

2) sail-mounted

3) carriage

4) self-propulsion

5) magnet

6) accessory

7) telescopic

8) wankel engine

9) magnetic speedmeter

3. Translate the following phrases into English

D fhihzg

2) PRI

3) fehh

4) JEH

5) eniAE

6) AR AL
7) HikHEL
8) FKE

9) 5

4. Translate the following passage into Chinese

The Japanese company has been able to achieve this milestone in fuel-cell car production
thanks to significant advances in the specialized technologies involved. With curb weight down to
that of a current V6 Accord but sitting on a unique platform, the FCX Clarity is a
hydrogen-powered technological tour de force. Engineers have increased driving range by 30
percent up to 280 miles, added 25 percent to the fuel economy reaching 74 mpg, have significantly
downsized the fuel-cell stack but raised its power output by 50 percent, and have even recalibrated
the electric motor — over the FCX prototype — to generate 8 percent more power, now delivering
134 hp. That propels the car from zero to 60 mph in around 8.5 seconds on the way to a top speed
of 100 mph.
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Reading Material

Hydrogen—powered vehide

“We finally have a compelling product that not only clears all of the previous technical hurdles
like driving range, weight and packaging, but now delivers dynamic styling, four doors, great ride
quality, and all this—at a retail level,” commented Fukui.

Business owner Jon Spallino, one of the three specially selected initial customers—and who
was the world’s first fuel-cell car customer having leased the previous FCX—said today that “the
new FCX is very stylish and no longer looks like a toaster. And it drives superbly. Also, for
someone with kids like me, it has four doors now, and that makes a huge difference for everyday
use.” He will not be the first to take delivery, though, Film producer Ron Yerxa, was selected as top
batter and will receive his car in July. Paying a leasing fee of $600 a month for the privilege,
Spallino and the third recipient, actress Laura Harris, will pick up their Claritys in the next few
months, according to Honda.

Over the next 12 months, several dozen units will be delivered to specially selected clients in
Southern California — and in Japan — who have suitable ZIP codes, in close proximity to
hydrogen refueling stations. “We want people from all walks of life to experience this vehicle, and
give us the necessary feedback to further the fuel-cell cause,” said Project Chief Engineer Sachito
Fujimoto. Honda plans to build 200 Claritys over the next three years.

The Japanese company has been able to achieve this milestone in fuel-cell car production
thanks to significant advances in the specialized technologies involved. With curb weight down to
that of a current V6 Accord but sitting on a unique platform, the FCX Clanty is a
hydrogen-powered technological tour de force. Engineers have increased driving range by 30
percent up to 280 miles, added 25 percent to the fuel economy reaching 74 mpg, have significantly
downsized the fuel-cell stack but raised its power output by 50 percent, and have even recalibrated
the electric motor—over the FCX prototype — to generate 8 percent more power, now delivering
134 hp. That propels the car from zero to 60 mph in around 8.5 seconds on the way to a top speed
of 100 mph.

Fukui says that he plans to bring a fuel-cell vehicle to mass production by 2016. If the
technology keeps advancing at this rate and material and development costs can continue to come
down—from the estimated $1 million per current FCX Clarity, “then we might be looking at a
viable hydrogen-powered vehicle for the mass market at the price of a luxury car within eight to 10
years.” And if current hydrogen station and dealer network developments are any indication, the
infrastructure to support such vehicles would have kept pace, too.
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Basic Components of Automotives

£ HAR:
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A typical passenger car of today contains more than 15,000 separate, individual parts that
must work together. These parts can be grouped into four categories: engine, body, chassis and

electrical equipment (see Fig 1) .

body

',, %)

\_‘ == "y” electrical equipment
\__-_, >

suspension

brakes

power train

steering

Figure | layout of a passenger

The engine acts as the power unit located normally at the front of the car, followed

immediately by a clutch, gear box, propeller shaft, universal joint, differential, back axle, etc.!" The

internal combustion engine is most common on automobiles . It obtains its power by burning liquid

38.
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fuel inside the engine cylinder. There are two types of engine: gasoline which also called a
spark-ignition engine and diesel which also called a compression-ignition engine. Both engines are
called heat engines. The burning fuel generates heat which causes the gas inside the cylinder to
increase its pressure and supply power to rotate a shaft connected to the transmission.

A car body is a sheet metal shell with windows, doors, a hood and a trunk deck built into it .It
provides a protective converting 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.

The chassis is an assembly of those systems that are the major operating parts of a car. It
includes the transmission, suspension, steering and brake systems.The transmission system is a
speed and power changing device and conveys the drive to the wheels. Its main components
comprise the transmission case, input shaft, output shaft, countershaft, driving gear, transmission
fork, etc. A common transmission has a gear arrangement of neutral position, reverse gear, first
gear, second gear, third gear, etc, where the reverse gear permits a car to reverse its direction. The
suspension system is used to absorb the road shocks and reduce the impact and dynamic loads
which are transmitted to the sprung weight. The sprung (including body, engine, power train, etc.)
is suspended by the front and rear springs. The steering system controls the direction of the car’s
movement. Two types of steering system are commonly used on cars: manual system and power

system. The manual steering system is composed of steering wheel, shaft and column, steering gear

and pitman arm, steering knuckles and ball joint, spindle assembly, etc. The power steering system
12]

is made up of a hvydraulic pump, fluid reservoir, hoses. a power steering gear assembly, etc.

There are several manual steering gears in current use like the rack and pinion type, the worm and
tapered pin steering gear, and the worm and roller steering gear. All power steering systems require

a power steering pump attached to the engine. Most late model cars with power steering utilize

either a power rack and pinion system, or an integrated power steering gear system.mThe brake

system slows down the running car. In general, the front brakes of a car are “disc” type, wherein
friction pads in a brake caliper are forced against machined surfaces of a rotating disc at each wheel
to slow and stop the car. The rear brakes are *drum” type, wherein internal expanding brake shoe
assemblies are forced against the machined surface of a rotating drum at each wheel to slow and
stop the car.

The electrical system supplies electricity for the ignition, horn, lights, power seat and window
adjusters, heater and starter. The lights include the headlights, parking lights, direction signal lights,

side marker lights, stoplight, backup lights, tail lights, and the interior lights. The interior lights

cover the instrumental panel lights, various warning, indicator, and courtesy lights. 14" The

electricity level is maintained by a charging circuit. This circuit consists of the battery and
alternator or generator. The battery stores electricity. The alternator changes the engine’s

mechanical energy into electrical energy and recharges the battery.
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 New Words
category ['keetigari]
n.
body ['badi]
n g
layout [leiaut)
n Mg
clutch [kiat[]
n. B4
differential [difa'ren[al)
n. FEifae
cylinder ['silinda]
n. &L
gasoline ['gaessli:n]
n. FHHL
spark [spa:k]
n. kIt
ignition lig'nifan]
no B, ok
diesel ['di:zal]
n. S
shell [[el]
n. Ah5%
hood [hud]

no CRHL) B

Phrases and expression

internal combustion (JC) WKL
passenger car R 2% 454
trunk deck S
transmission fork 137 %
neutral position A3

reverse gear (T E

steering gear B ) HL

OIO.

transmission [treenz'mif an]
n tLEIER, A

gearbox (giabaks]

n. RIH

suspension [sas’penfan]
n. B, B
steering

n. ¥m), oy
brake

n. R, Hizhae
shaft

n.
countershaft

n. ALY, g
shock

n. ki

worm

n. WREF, dBgy
horn

n.

charge

v. s

Starter

n. EEHL

['stierir]]
[breik]

[Ja:ft]
['kaunteja:ft]
[Jok]

[wa:m)

[ho:n)
[tfa:d3)

['sta:ts]

ok

[y

CRem 1Y) BRsL

% 0 By 4
CEEHI308%) mebiat

il Bh

W5

pitman arm
steering knuckle
ball joint

spindle assembly
friction pad
brake caliper
gear arrangement



Chapter 1 Automotive Fundamentals

"

Notes to Text

. The engine acts as the power unit located normally at the front of the car, followed
immediately by a clutch , gear box , propeller shaft , universal joint , differential , back axle , etc.

RSN RITHER, RS THREN T, SRR ERGE. EN.
HEhih, M. ERSR AN,

2. The manual steering system is composed of steering wheel , shaft and column, steering gear
and pitman arm, steering knuckles and ball joint , spindle assembly, etc. The power steering system
is made up of a hydraulic pump, fluid reservoir, hoses, a power steering gear assembly, etc.

FEER RIS A, BrERS . HFrEE. Brt. Bkl
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3. Most late model cars with power steering utilize either a power rack and pinion system, or

an integrated power steering gear system.

HT (et NAF MRS E SR, tnkfeiifal, MR SR R

4. The lights include the headlights, parking lights, direction signal lights, side marker lights,
stoplight, backup lights, tail lights, and the interior lights. The interior lights cover the instrumental
panel lights, various warning, indicator, and courtesy lights.
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Exercises

1. Answer the following questions

1) List the main parts of an automobile.

2) Which systems does a chassis include?

3) What are the main functions of the chassis?

4) Why are suspension systems used on vehicles?

5) What are the common types of a vehicle according to body styling?

2. Translate the following phrases into Chinese

1) gasoline

2) diesel

3) hood

4) gearbox

5) countershaft
6) passenger car

7) neutral position
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