EEEFHENKE

YLk T MV H kit

CHINA MACHINE PRESS



S ESFHEMRHBAM

SPECIALTY ENGLISH OF VEHICLE ENGINEERING

PR LR R i

XZEH  Ehi

0,

LA T b B R4



A B —A 9 TR L W BOR B SRRSO, 1M H 2 — A
HREESREE., —BERIRIRYER 2B, BHARREYNEHT
BE W EEAPURE 2B, T T RS M RAEM, EMIE
5y PR G RL FG A, EE AR AR R I 2, PRIESTH R
BEE, XARAENFEERNFI . BHRETERTREEALMRA, &
R, WX, EWME. RIFSEE. HHS5RES 6 KHa, 3t
17 %, BERA L WA 4w R, B AR 2R A R
HX AW . ABRREEEMNGHSEERER, AEHA EdE
AW, RELREFTAR, BTELREFNL VRS, LAFESHME
BIRIPESE XM, ZAREASURA, HWREBESHALHRRE—S5H
B, 5T AN, EANERBNFEN O ERET
A P

A5 1A O 8 25 B B AR A TR A Rk I IEIE BOM, AT MRS BHELA
RS M, BA—EIEKF %58 5 & T LS e TR %
FEMXAR, REIEAF QP EY

EBEMME (CIP) MiFE

W LRESWIGE/XNEH EH. —Jbnt: PLAR Tk ik, 2014.9
ISBN 978-7-111-48391-5

[.O%F- 0T.Ox- W ORELR-FEE-RHEER-8H
IV. DH31

i A B CIP BT (2014) 25 249222 5

PUBE Tk fi AL (i m A FER# 22 5 HREC4iH5 100037)
KRGE: s FiERE: WEs FEH: F F
A6 586 B EN A PR 2 W] Ep Rl

2015 43 A5 1 RS | IREPRI

184mm x 260mm - 15. 5 EIgk - 370 T

0001—3000 #}

FRMEF S ; ISBN 978-7-111-48391-5

SEMr: 48.00 76

M4, AT, S, BT, Ak R AT

B, JIR 25 ¥ 28 IR 55

R4 % ] P2k . 010-88361066 #lL T B M : www.cmpbook. com

HE WML . 010-68326294 Pl T H 1§.: weibo. com/cmpl1952
010-88379203 4 B . www.golden-book. com

£ 7o B th AR 19 2 AR HBE MK . www. cmpedu. com



SPECIALTY ENGLISH OF VEHICLE ENGINEERING

LR Rl o i

& NEH
Bl EHR ETell 2ma THT
B @ E(BEREBHEAR)

R £ FRE Kes HEH A

W ok BEE
BHEBER AALREXF

& b RARF B K F

& 38 K F

HM K&

kFEIKRF

ALK F

B RIETEKF

B 38 P

THRRF



2r. .
HY =]

BWET P B B IR EBARNT A 0 TR GRS (BRERTL) BARHS
Mz —, EBRERFIERE . WESARRE T, RiERZRTLHES BRTER .
FrleprE A B = S BT R R E ZiER . Bk, BRRMNEICWERME, ERATT
RETE LS5, FRIREWHFEEBRENIGERTERS, LHERGMHF T
EMIBREVREREREE, RN, BFWOMH (KEZBEBERN) PHBHRE: %
F RN AR PR O, S IRBERAMA RN LR B, B & B R FERE
REARR, BEAKER, BEHEE, BENAK, B XRML W IIERFLEREN
WERBA VLA, TR IF 2 U I 2 A A 38 N RE 1 07 48 2 78 70 B UI 2R A4E 1

Hk, BAIMAATHRIRLKE ., RBUKE, FILRABE RS MARETI RS, AR
LA LAY . HMAKE . EARKE AT R4 A A4 R P B 40
TREMXBEEAR LIE, XRAREEREEEHHAR, UELIMIGEBITERHE %
e, DMRERTERE H B BAMIUR— A M TREL B AR KB SCRE, R —HE R %
BEELERE., —BERLRIENERL2S. ABEAFT ERNERTEL W EZENHLA
SEMBER, X7 THBAEM, 7EMESLLIREEN KRN, EEHXMPERNG S
HAE, MERMREHHRES™E, XIARNENFEEMHR. BERN. ——ARGHS
AR, XMTREHBNES, BT EEARFNPFERT, AERE5HMERNH
£, Xt ERFAURE; —RENFHA EHBRALR, ARERMNITS, WRRENHE
e, ZEIAUREAENERTREWAR, #Bef— Sk, 5THREENZEITR
% ZRABLEREYAR, SEREHRMUAT P RO, M. XEBIEKNPRIOTR, i
BARA LIRS BIE, HFRAMESEFRRIEH T, #REE5 300 AR BR B8 B %
R, BEIEQABRRBMFEN, oA REE TR g,

AHEE 6 KMy, it 17 %, HEERA T WRAILHFMFER, TLARMK, 2R
PRI RER, BN ERTREAMR, HRTEL, EARHR. FERHELS
X, BoWANERRBEIR, WRTHE. IUREREK; B=EaRWEL, HFRTE
REN, ELEFITWER, KENY; B A EFMRE, REWRT 230, K.
HAEEHTRESEWN; BHBI N ERRFSEE, AT EREF . WERE. &
B SHEER; AR ARETH SRS, WRTHHEHSEHHAE SRS . K+,
XNEFRRABHBEHATHERE 1, 2 EHNHT, BEEAATHI, 4. 8 ENHTS
Gifh, RMITHEH 6. 7. 16, 17 %, HFARPE I T, BRERRE S 7, FREMRKE
1S, KSEMTH 11 &, HEMATE 125, WEXRITE 13T, B CRIE 14
B, BIEMRFRE 10 8, HEZIOXHEAR. HEE. Eﬁ&ﬁﬂ@% B F ab 8 5 e
SCREXE A T KR B A

BT ACFBT IR, 7E9 5 o 72 BB, %ﬁ%$§2ﬁ%&ﬁﬁﬁ BiFEE
REBRMIF T LUBIE. RN, WSS KEE 7 EH LR S L IOE ) WM R SR
EWREAR T E AT ZHRWE TEARNT

EWMIBEULRBHMARERERS



Chapter 1 Introduction of Motor Vehicles «:« ccrrerermmiiiriiiiiiiiiinitnrininesisestssasnnssaaninns

CONTENTS

Section I Motor Vehicle Basics

1

1.1 ? Definition! 6f Motor N eRiohas ssdsetsss sscidsicdive dsdens visidssommpsonaaas i
1.2 Parts and Systems of Motor Vehicles +«<+q:vee T |
1.2.1 Basic Parts and Systems . 1
1.2.2  Working Equipment «+eseceseusssavtoniiimiiniiiii i
1.3 Motor Vehicles and Society «+«++«sssssessminiiimncunns solity
1.3.1 Promoting the Development of Social Economy « 7
1.3.2 Accelerating the Road Transportation - 8
1.3.3 Improving the Quality of Life - 8
1.3.4 Influencing Ecological Environment ««««:- 9
1.3.5 Building Harmony of Motor Vehicles and Society «+««sesmsesiranascniinminiiiie. 12
Reading Material 16
Chapter 2 Classification of Motor Vehicles « -+« st eevreuistmriimimaiimiimii s 18
2.1 Functions 18
2.1.2 Buses 20
91 B OfFRoad Vehitlos sewsewmionmmmnavsmsveve s anipasss oS vdtamaialvsadaSibe 9]
2.1.4 Trucks ««-esswmeenan 421
2.1.5 Truck-Tractors « 22
2:-1: 6 Revréutional VWehicles: #w o vovectetesvmavivansnressvsvibundadadmanil - L85 99
2.1.7 Racing Cars 22
2.1.8 Vehicles for Special Transportation N2
2.1.9 Vehicles for Special Work -+~ - 23
2.1.10 Agricultural Vehicles W23
2.2 Energy Resources + 25
2.2.1 Conventional Vehicles »+»-seeeneeeeenineainnnn. -125
5. 5.5 AiElettric Vehitlan —vvssviins e i nrss o viernasr e st . 25
2.2.3 Hybrid Electric Vehicles + 26
2.2.4 Fuel Cell Vehicles --- 26
2.3 Body Types «sseseereessesuesismuniiiiinan 26
2.3.1 Sedans «e+eeeveens 26
2.3.2  Hardtops =«-ses e eeeesevs 26

<



SPECIALTY ENGLISH OF VEHICLE ENGINEERING

DSV L H ACRB ALK, Ko sratasainnuthiaatB ="t £4 ke ol oL R oS SOEVVS n vy s ElhaE S ru N e s A an S s W s EE
« 27
« 27
S~ O
a2
i 27
129

2.3.4 Convertibles

2.3.5 Vans

2.3.6 Station Wagons

2.3.7 Sport Utility Vehicles ---

2.3.8 Pickup Trucks «s+esesereesnnscinsosiniaiiines
Reading Material

Section I Motor Vehicle Development

Chapter 3 History of Motor Vehicles

3.1 History of Foreign Automobiles ««s=++sssseerssnmerinmnnirmatiieoiinns it ieeinae
o0 30

2333

- 36
ot 3R
- 40
- 43
- 43

3.1.1 Steam Powered Vehicles -+
3.1.2 Internal Combustion Engine Vehicles =+t ssreeerserecaciaess
3.2 History of Chinese Automobiles s=:seteereecass

3.3 . Progress of Motor Vehicles s:«sssssssevsnensntosnnsvnssanass o nussnnion sasvasisns snnpsssonioss

Reading Material

Chapter 4 Future of Motor Vehicles ++: cssrrretstrsiareereitiireciosssssnsaccinnnssasssnssesssnes

4.1 Lightweight Light Weight

4.1.1 Alloys -+---
4.1.2 Plastic and Polymers
4.1.3 Composite Materials
4.2 Intelligence Smart Vehides -« eoseesue s cesnnniusisnsinemnsassansnnns
4.2.1 Safety Technologies =+« +«+«-+
4.2.2 Automatic Technologies <++srreeesecnccnceens
4.3 Saving Energy =+ -sseeeerens
4.3.1 Design of Structures
4.3.2 Diversity for Fuels

4.4 Green Vehicles
4.4.1 Alternative Fuel Vehicles
4.4.2 Electric Vehicles =+recnveevecees
4.4.3 Solar Vehicles «+---

Reading Material

Section M Motor Vehicle Culture

Chapter 5 Notabilities of Motor Vehicles -«--:--
5.1 Nicolaus August Ot ++cessessenssuscosuusesssnsnmsaesvissesvesassnes
5.1.1 Otto’s First Engine
5.1.2 Partnership with Langen «++«cceceveeees
5.1.3 The Four-Stroke Engine =+«

26

-+ 52

32

Yoren s
- 47
- 51
+ 51
- 52
o 54
- 54
5ot 55
5. 56
- 56
b 156
e 57
59

- 61
.61
- 61
- 62
- 62



CONTENTS

5.2 Karl Friedrich Benz and Gottlieb Daimler ----
5.2.1 Karl Friedrich Benz
5.2.2 Gottlieb Daimler «+++-+--+

Henry Ford and William Crapo Durant «-----

3.1 Henry Ford ceoeeeeeeeesemmmummmmiinanininin,
3.2 William Crapo DUrant ««esseeesessssnessnsamesonseians susnsnssnsuns besansssssesses ssnsons

3
5
5

5.4 Kiichiro Toyoda
5.4.1 The Great Exploration «=«+++sevesesees
5.4.2 The Toyota Motor Corporation

5.4.3 Toyota Production Systems «+s«eseeeeenseees

Reading Material

Chapter 6 Famous Vehicle Industrial Groups ----«--«seee

6.1 Automotive Groups «=+«+s=sersese

6. 1.1 European Automotive Groups ++++=++--

6.1.2 American Automotive Groups «+-==eeerseeseneens

6.1.3 Asian Automotive Groups

6.2 Heavy Vehicle Companies ««+sssssesnsssssnssssesans

6.2.1 Caterpillar Corporation

6.2.2 Terex Corporation

6.2.3 CNH Industrial Group

6.2.4 John Deere Company «+-=-++-
6.2.5 Sany Heavy Industries Company

Reading Material D R R

Chapter 7 Automotive Fashion ::eceeveeerennn
7.1 Automotive Recreation
7.1.1 Automobile Clubs
7.1.2 Cars and Movies
7.2 Automotive Exhibitions «++«+-

7.2.1 Automotive Shows ==+eserressesens
7.2.2 Concept Vehicles «-+---
7.3 Automotive Cities «+reeseereenaren
A TR A S T s S IS U R R
7.3.2  Toyota City  eeeessees e cersnstessnsansats st tas s s ss ss sas s ss s s e e s
L 7 O R R (s SO OO e
7.3.5 Wolfsburg ««-eeeseeeresseanens
7.3.6 Tokyo
7.3.7 Paris -
7.3.8 Birmingham

- 63
30163
< 65
*| 67
- 67
- 69
572
Ko i72
B T2
%0l 73

- 75

- 76
32876
576
s3+181
%183

- 89
ceer 89
et B0
501
- 93
.. 94
1 197
199
%99
299

..es 100
Boi. 101
wods 301

- 103

- 105

- 105

- 105

- 106

- 106

»o o107

- 107
2useta 807

i 08



SPECIALTY ENGLISH OF VEHICLE ENGINEERING

7.3.9 Riisselsheim

7

.3.10 Boulogne-Billancourt ««++-eseeee

Reading Material

Section IV Motor Vehicle Structure

Chapter 8 Internal Combustion Engines

8.

1

Engine Operation sescesenssenest s eva s nnnann s sessusas e

8.2 Engine Classifications

8.

8
8
8
8

+13

8
8
8
4
8
8
8
8
8
8

.2.1 Fuel Type -
.2.2 Cooling System Types
.2.3  Cylinder Arrangements ==+ ++=esesseessenueunsmnsinsnnsnnnsns

-9, A Walve -TiooRons 1ist sscsn st sssvessaves suyeasipus updpes B o 4ol il F st B < ode uidin
- 117

s L1
- 119
- 122

Construction of Engines
.3.1 The Engine Bottom End
.3.2 The Engine Top End

.3.3  The Engine Front End ««-eeseeeesesesnmeonemtimtimiaminnenimnsienis e sans

Subsystems of Engines «««sssseesesersceesnstmsaestmtansinmins s s s s st e sesaesaes e
4.1  Fuel Injection Systems ««+«ssssssesesssreomseremmnomtsntistnssnniens i ses s eessenises
. 126
. 129
. 131
. 134
. 135
138

.4.2 Ignition Systems
.4.3 Starting Systems
.4.4 Exhaust Systems
.4.5 Cooling Systems
.4.6 Lubrication Systems -+

Reading Material
Chapter 9 Drive Trains

03

9
9.
9.

1

O N O O

9
3
4
5

Clutches

.1.1 Functional DesCription =+ «++s+=ssssesseemrmssssmmesmmnunscoenesns s senses snssan oo
.1.2  Structure and Working Principles =« «+-«s+ssssessesunsusstesianiis s i snesnsnssnane s

Transmissions
.2.1 Manual Transmission
.2.2 Automatic Gearboxes
Transfer Cases
Propeller Shafts «=«----

Drive Axles

Reading Material — «-+v+sseeressmenmenmmnmsomnsnennsnnnns
Chapter 10 Steering Systems ««-+-cecovrecnenein

10. 1 - Basic Parts of Steering Systems ««reseserresenensecrcracsnnannes

10.2  Types of Steering Gears s« +s+sssessrsersursmmsaminmsnennes
Reading Material

Vi

- 108
- 108
&8 111

+ 113
«. 113
e 114
- 114
B 1 b
22115

115

124
124

- 140
- 140
-« 140
- 140
o b0 142
. 143

. 144

. 146

. 147

. 150
sone 152
- 154

s 154
&.2-1586
- 159



CONTENTS

Chapter 11 Suspension Systems

11.1  Types of Suspension Systems «+««ss«sesssssseesassnnsamsunstosiussnsinenasianas

11.2 Suspension System Components «-:=-=:+-
Reading Material
Chapter 12 Brake Systems

12.1 Types of Brake Systems «e-e:seee

12.2 Brake System Components «:-««+s+sssssssesesssases s

12.3  Anti-Lock Brake Systems
12.3.1 Principles of ABS
12.3.2  Components =+« =+« sssaseseees

Reading Material

Chapter 13 Electrical and Electronic Systems

13.1 Charging Systems
13. 1.1 Alternators
13.1.2 Voltage Regulators ----

13.2  Lighting Systems == «esse-sesavssssassnnans
13.2.1 Front Lights «-+-ssseeeresesaneuaes
13.2.2 Rear Lights «sseeeveesersianininnnnnins
13.2.3 Lateral Lights «scesereeeerncnceuanunens
13.2.4 Inside Lights
13.2.5 Emergency Lights

13.3 Power Window Systems

13.4 Cruise Control Systems
13.4.1 Cruise Control System Functions
13.4.2 Cruise Control System Control
13.4.3 Adaptive Cruise Control ««++seveeeeee

13.5 Antitheft Systems

Reading Material

Section V Maintenance and Repair

Chapter 14 Maintenance and Cosmetology
14.1 Automobile Maintenance «-«+- -+
14.2 Automobile Cosmetology «+++++++-
Reading Material
Chapter 15 Diagnosis and Troubleshooting
15.1 Diagnosis Systems
15. 1.1 Diagnostic Functions
15.1.2 Fail-Safe Functions +--+
15.1.3 Back-Up Functions -

eoe 161
- 161
eer 163
- 167
- 169
- 169
w170
- 172
- 172
e 173
- 176
- 178
- 178
- 178
- 179
- 179
- 179
- 180
e 181
- 181
. 182
- 184
- 186
e 186
. 187
188
- 189
191

+ 192
- 192
<+s+i 195
-+ 199
-+ 201
- 201
-+ 201
1203
-+ 203



SPECIALTY ENGLISH OF VEHICLE ENGINEERING

15.1.4 Diagnosis of Engines
15.2  Troubleshooting
Reading Material

Section VI Marketing and Service

Chapter 16 Auto Marketing ««- -« -« sesseseerermscmnminii it s e
16.1 How to Become a Great Auto Salesman ------
16. 1.1 Qualifications Required
16.1.2 How to Sell Autos
16.2 Owning an Auto Dealership Franchise
Reading Material
Chapter 17 Aftermarket
LT A A A B B T A ST P ATIG O e wanss s seiab iato pRamas b ia
17.1. 1 - Auto Accessories: «=+»s»+sssssssssasss
17.1.2 Auto Insurance
17.2 Auto Boutique and Modification «+==«+eressseeess
17.2.1 Auto Boutique =+=+++sssssssessersnses
17.2.2 Auto Tuning
17.3 Used Cars and Car Rental «e»«sseeeeenssncn
17.3.1 Used Cars
17.3.2 Car Rental
Reading Material
Abbreviations
References ----

- 203
- 205
- 207

$--£209
-- 210
e 210
- 211
¢ 213
217
- 218
s 218
- 218
- 218
#2211
|
- 222
v 222
- 222
e 222
- 224
pe3 0227
- 237



Chapter 1 Introduction of Motor Vehicles

During the past half century and longer, motor vehicles have played an important role in human
civilization. Then, what is aotor vehicle? What does it consist of? How does it affect society? These

questions will be answered in this chapter.

1.1 Definition of Motor Vehicles

A motor vehicle or road vehicle is a self-propelled wheeled vehicle that does not operate on
rails, such as trains or trolleys. The vehicle propulsion is provided by an engine or motor, usually
by an internal combustion engine, or an electric motor, or some combination of the two, such as hy-
brid electric vehicles and plug-in hybrids. For legal purposes motor vehicles are often identified
within a number of vehicle classes including automobiles or cars, buses, motorcycles, off highway
vehicles, light trucks or light duty trucks, and trucks or lorries. These classifications vary according
to the legal codes of each country. ISO 3833: 1977 is the standard for the types, terms and defini-
tions of motor vehicles. By definition, railway devices and spacecrafts have been excluded.

Today, a vehicle is mechanical as well as clectionic. Failure of one computer-controlled sys-
tem can affect the operation of a seemingly unrelated system. This makes a thorough understanding

of the whole automobile and its major systems.

1.2 Parts and Systems of Motor Vehicles

1.2.1 Basic Parts and Systems

Today’ s ordinary car contains more than 15000 separate, individual parts that must work to-
gether. A part, sometimes called a component, is the smallest removable items on a car. An as-
sembly is a set of fitted parts designed to complete a specific function. An automotive system is a
group of related parts and assemblies that perform a specific job or task. Automobile parts and sys-
tems can be organized into ten major categories: engine, body and frame, computer system, fuel sys-
tem, electrical system, cooling and lubrication systems, exhaust and emission control systems, drive
train systems, suspension, steering, and brake systems, accessory and safety systems (Fig. 1-1). @

The engine which is called the “heart” of a vehicle is used to supply power for a motor vehicle.
The details of the engine will be introduced in chapter 8.

The automobile body is a shell with windows, doors, and a hood. It provides a protective cov-
ering for the engine, passengers and cargo. It can be made from steel, aluminium, fiberglass,
plastic or composite. The vehicle frame is a high-strength structure used to support all other parts of

the vehicle. The frame can be classified into separate frame and unitized frame (unibody) con-
1
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Fig. 1-1 Layout of a passenger car

I-body 2-steering 3-engine 4-suspension 5-electrical equipment 6-power train  7-brakes

struction (Fig. 1-2). Separate frame construction has a separate body structure bolted to a thick
steel framework. The engine and other major assemblies forming the chassis are mounted on the

frame. Unitized frame construction is that frame and the body are welded together as one structure.

Fig. 1-2 Frame construction

a) Separate frame b) Unitized frame

The term chassis is often used when reffering to a vehicle”’ s frame and everything mounted to it
except the body-tires, wheels, engine, transmission, drive axle assembly, and frame. The chassis
is considered as an assembly of those systems that are the major operating part of a vehicle. 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. The chassis includes the transmission, suspension, steering, and brake sys-

@

tems.

The computer systems monitor and control electric/electronic ciucuits to increase the mechani-
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cal and electrical efficiency and dependability of vehicles.

The fuel system provides a combustible air-fuel mixture to power the engine.

The electrical system generates and distributes the voltage and current needed to operate the ve-
hicle’ s electrical and ele¢tronic components, such as ignition, horn, lights, heater and starter.
The electrical level is maintained by a charging circuit. This circuit consists of a battery and an al-
ternator (or generator).

Cooling and lubrication systems prevent engine damage and wear by regulating engine, operat-
ing temperature and reducing friction between internal moving parts.

Exhaust and emission control systems quiet engine noise and reduce toxic substances emitted
during fuel evaporation and combustion.

Drive train systems transfer the power from the engine to the drive wheels.

The suspension, steering and brake systems support and control the vehicle. They control
movement of the body and frame when the vehicle accelerates from a standstill, cruises at highway
speeds, or slows to a stop.

The accessory and safety systems increase occupant comfort, safety, security and convenience.
1.2.2 Working Equipment

Working equipment that can be equipped with the vehicle plays an important role on working.
Several kinds of work equipment of agricultural machinery and construction machinery were intro-
duced below :

The work equipment of tractor

The tractor transmits power to the agricultural implements by the working equipment, thus con-
stitutes the operating unit. The working equipments of farm tractors usually include the hydraulic
suspension system, the drawbar system, power take-off shaft, and power take-off belt wheel
(Fig. 1-3), and so on.

a) b)

Fig. 1-3" The tractor working equipment

a) Hydraulic suspension system b) Drawbar and PTO shaft

The basic purpose of the tractors hydraulic systems is to use fluid dynamics to perform work

3
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both on and off the tractor. Implements are the typical use of hydraulics off the tractor, and selec-
tive control valves control the volume of flow. Implements use hydraulic oil to perform a variety of
functions such as raising and lowering parts as well as providing power to motors and other devices
for mechanical movement. ® Equipment attached to the three-point hitch can be raised or lowered
hydraulically with a control lever. The equipment attached to the three- point hitch is usually com-
pletely supported by the tractor.

A drawbar is a solid coupling between a hauling vehicle and its hauled load. Agricultural e-
quipment is hauled from a tractor mounted with a drawbar. Professinal agricultural tools such as
ploughs are attached to professional drawbars which have functions in addition to transmitting trac-
tive force.

Modern tractors use a power take-off shaft to provide rotary power to machinery that may be sta-
tionary or pulled. The PTO shaft generally is at the rear of the tractor, and can be connected to an
implement that is either towed by a drawbar or a three- point hitch.

The working equipment of excavator

The working equipment of excavator is composed of three parts; movable arm, arm and bucket
hinge (Fig. 1-4). All of the movable arms go ups and downs, the length of arm and bucket rotating
reciprocating of this kind of excavator is controlled by hydraulic cylinder. In order to meet the needs
of various constructions, the hydraulic used excavators can be installed with a variety of working e-
quipment, such as mining, lifting, level off, clamp, loading, bulldozing, impact hammer, and
other operation equipment and so on. @

A hydraulic excavator uses hydraulic pistons to extend, contract, raise, and lower its arm, as
well as operate the scoop on the end of the arm. These pistons work based on oil pressure. There is
a control pump that forces oil in and out of the pistons, causing them to extend and contract, which

makes them act sort of like muscles to move the arm of the excavator.

Fig. 1-4 The hydraulic excavator working equipment

The working equipment of crane
The working equipment of crane is the lifting component which includes the boom, referred to

as the upper (Fig. 1-5). These are mated together through a turntable, allowing the upper to swing

4
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from side to side. These modern hydraulic truck cranes are usually single-engine machines, with

the same engine powering the undercarriage and the crane. The upper is usually powered via hy-

draulics run through the turntable from the pump mounted on the lower.

t

Fig. 1-5 The crane working equipments

The working equipment of forklift truck

The working device of forklift truck is known as the lifting system on lift trucks includes chains
attached to a hydraulic cylinder (Fig. 1-6). When the cylinder is filled with hydraulic fluid, it
forces the piston to move upward. The upward movement of the piston and the chains lift the forks to
the desired level. The lifting forks on your lift truck can be moved from side to side to adjust for dif-

ferent types of loads. While most lift trucks require that this be done by hand, some have special

R

controls for adjusting the forks.

Fig. 1-6  The forklift truck working equipments

Words and Expressions

assembly [ a'sembli] n. % e 5
engine [ 'end3in ] n. Rl
body [ 'bodi] n. % 5
electrical [ rlektrik(a)l] adj. 1
shell [ fel] n. SM5E



SPECIALTY ENGLISH OF VEHICLE ENGINEERING

hood [ hud] n. (R3hHlL) 8
cargo [ 'ka:gau] n. %Y

separate frame () ERBRFH
unitized frame ABX(EH)
chassis [ '[eesi] n. JE#&

power train s &

steering [ 'strarm ] n. ¥ [ %
suspension [ sa'spenf(a)n] n. B4

brake [ breik ] n. F % il 3h
transmission [ treenzZmif(a)n ] n. fEEE
circuit [ 'sp'tkit] n. B K

horn [ hain] n. B

electrical level i,

alternator [ 'a:ltenerta ] n. 3 i & HL AL
generator [ 'd3enarerte ] n. RHHL

control lever BYFF

hitch [ hit] ] n. 8

drawbar [ 'dro:bo: ] n. 5| FERHEHH
solid coupling R4 7 1] 5
plough [ plau] n. B

tractive force 5|0 ;W3h N
stationary [ 'steif(a)n(e)ri] adj. [& 5E /) ; # 1E#Y
mining [ 'marnm ] n. WAk R0
level off §Bee--- FF
bulldozing [ 'bul.dauzin ] n. #E+

impact hammer ik 273

scoop [ sku:p] n. A1 5% F
muscle [ 'mas(a)l] n. LA ; 11 &
undercarriage [ 'Andokeerids ] n. HRiEE ;K&

Notes

(D Automobile parts and systems can be organized into ten major categories: engine, body and
frame, computer system, fuel system, electrical system, cooling and lubrication systems, exhaust
and emission control systems, drive train systems, suspension, steering, and brake systems, acces-

sory and safety systems.
HEFHOAMALGEH 10 KFRAM: R, FHMER, HHEILRLE, RMRLE,



