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Unitl The Basics Structure of an Automobile

—. the main part of automobile

What's the main parts of an automobile?

Electrical system

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.
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1. the engine of automobile
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 gear, 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 engine are also common. Some passenger
cars and trucks have diesel engines.
2. Body

€ sheet-metal

@ plastic or composite material panels

€ windows, door, seat, upholstery, other parts

€ older vehicle design:

newer passenger-car design:

3. Transmission
provides different forward gear ratios between the engine and drive wheel, as well as reverse.
€ manual transmission
€ automatic transmission
@ final drive(EJHESS)
€ speed- reduction gear set
@ defferential (Z##S) |, axle shafts (-Hih)
4. Electrical Equipment
@ clectronic fuel injection CHE-F BRI &)
& carburetor(fLiH#8)
@ spark timing( 5K IERT)
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Chapter 2 Engine

—. the internal combustion engine

internal combustion A #AHL combustion A%

cylinder AL gasoline R FRIAL

diesel LEVMHL spark KA

ignition Rk spark-ignition engine KAERUK R B

compression-ignition engine  JE4E s K AR BIHL
The engine acts as the power unit. The internal combustion engine is most common: this

obtains its power by burning a liquid fuel inside the engine cylinder. There are two types of
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engine: gasoline (also called a spark-ignition engine) and diesel (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 power train.
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. the way engine cylinders are arranged

configuration H#&. BLE In-line engines  EL5I R BNHL
vertical FEEL crankshaft %
block il fA

the way engine cylinders are arranged is called engine configuration. In-line engines have
the cylinders in a line. The design creates a simply cast engine block. In vehicles applications,
the number of cylinders is normally from 2 up to 6. Usually, the cylinders are vertical. As the
number of the cylinders increase, the length of the block and crankshaft can become a problem.
One way to avoid this is with a V configuration. The design makes the engines block and
crankshaft shorter and more rigid.
KA AT B B ARSI ELRI RS 7 e KBNS i B HEP BRI EL A 50, X Fd
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The basic cylinder arrangements of a diesel or gas-burning engine are: cylinder-in-line;

V-arrangement and Flat.
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ISFERE  www Feslcars.or

Flat CFRED V-arrangemen (V JEHEFZ0)

ISERFE  www FeelCars.com

cylinder-in-line (E.%15X)

An engine located at the front can be mounted longitudinally (ZA[7]) and can drive either
the front or the rear (/5 ) wheels. Rear engine vehicles have the engine mounted behind the
rear wheels. The engine can be transverse (1 [A] ) or longitudinal and usually drive the rear
wheels only.
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New word

Internal combustion engine: AL ZMEHL

Cylinder: JR&iL AR

Gasoline//diesel: ¥3H  4E7H

Ignition: s#A ignite

Shaft // Crankshaft: i Hi%h

Transmission &%

Configuration ZH7S. BCE

Longitudinal: ~ Z\[H]

Transverse: 18]
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Unit3 Crank and Connecting Rod Mechanism and Valve train

1) New word

Crankshaft and Connecting rods system
AR IE AT ALY

Valve system  F S HLH4

Fuel system 45 &

Ignition system A1 ‘K %

TDC (Top Dead Center) :

the position of the crank ( Hi 4% )
andpiston when the piston ( 3% %€ )is

farthestaway from the crankshaft.

BDC (Bottom Dead Center) :
the position of the crank and piston when
the piston is nearest away from the

crankshaft.

Swept vol. CHRU TAEERD -

the volume between TDC and BDC.
Clearance vol. CGREF/MAEEZRFD -
the volume of space above thepiston

when it is at TDC.

Starting system #23)) &
Cooling system ¥ 1 R

Lubrication system jiHJH &

Engine capacity (Hf&E) :

this 1s the swept volume of all cylinders.

Compression ration (JE4gEL) :

(swept vol. + clearance vol.) /(clearance
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1. Intake/Induction stroke < ATHE

2. Compression stroke [t 4517 #2

3. Power stroke /EINTHE

4. Exhaust stroke AT

2) Linking the piston by a connecting rod to a crankshaft causes the gas to rotate the shaft
through half a turn. The power stroke "uses up" the gas, so means must be provided to expel the
burnt gas and recharge the cylinder with a fresh petrol-air mixture: this control of gas movement
is the duty of the valves;

T S L EAT AT IR, AU S B e B PRThTRERER 1A R
A, AR 2R B N A0 435 I EE R PA S 1) UL Y B SR AT B TR &R AR
BE H TR

1) The engine block is the basic frame of the engine. All other engine parts either fit
inside it or fasten to it. It holds the cylinders, water jackets, and oil galleries. The engine block
also holds the crankshaft, which fastens to the bottom of the block.

TR N ARHLAO A . IR E B AR 20 e R B e AR B, AL, KA
T, DA [ 2 R G HR Y A 5

2) Cylinder sleeves are used in engine blocks to provide a hard wearing material for pistons
and piston rings. The block can be made of one kind of iron that is light and easy to cast while
the sleeves uses another that is better able to stand up wear and tear ( E45i) . There are two
main types of sleeves: dry and wet.

LR P AL AR i ZE AN FE IR PR A 1 — R ISR B A A . RLAR ] DR IR B R
e B O Wei& MRG0 ELE 8 AR 55— Fh IR B A4 R R 5 B AR
R THRIENRALE

3) The cylinder head fastens to the top of the block, just as a roof fits over a house. The
underside forms the combustion chamber with the top of the piston. In-line engines of light
vehicles have just one cylinder head for all cylinders; larger in-line engines can have two or
more.

AL ZARAERLAR TR, R A 57 BRI R T —AE . Sk 17 J7 A ZE THE TP B
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4) The oil pump in the lubricating system draws oil from the oil pan and sends it to all
working parts in the engine. The oil drains off and runs down into the pan. Thus, there is
constant circulation of oil between the p
an and the working pats of the engine.

T AR WL AR R S L, TN Rz 2 AIABLI BT ARERE . ALl A
MRFCRBERTH o BE T AE i JEE AT Y MR A B 22 1)l A MLt 5 AR A 2 o

1) Most pistons are made from cast aluminum(%5). The piston, through the connecting rod,
transfers to the crankshaft the force created by the burning fuel mixture. This force turns the
crankshaft.

REHEZEREIE M. S EFRIEN, TR &R A1 it ik 4y
fH b, iy 0 e

2) In diesel engines, the combustion chamber (JA%¢2) may be formed totally or in part in
the piston crown, depending on method of injection (M) .

SEMAL A IRHURSE M 7 i AN R, i 28 K] DUR R AT IR R =, ] DU MBS = 1
—Hka

Piston rin
o Piston (crown \ skirt)

mE CLE\HE)

little rod EER
bush Piston pin -
4 BEH T

1

Small-end ZEF/DL
ig-end AL Flywheel

Connecting rod

Shell bearing
B B

Cap Firs
Connecting rod journ:

i

3) In modern engines, each piston hasthree rings. (Piston in older engines sometimes had
four rings, or even five.)The inside surface of the ring fits in the groove (##) on the piston.
The ring's outside surface presses against the cylinder walls.

R NBHLE, BMEER =MEER, (EZAARILE, SMEEGUAER
TANEIEI ) PR NN BAEE ZERIAARE B, IR AR R B IR A UL EE

1
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4) The connecting rod little end is connected to the piston pin. A bush made from a soft

metal, such as bronze (F#) , is used for this joint. The lower end of the connecting rod fit the

crankshaft journal. This is called the big end.

BN L BT EHIER, ERA BT R RNAE, JE N imE A i

WA L, FOMIER k.
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Unit4 Fuel Supply System

step1 New Words and Phrases

Injection internal combustion engine  carburetor vaporize  gasoline

equivalent fuel filter =~ fuel tank  compromise gas gauge baffle  vent system
hydrocarbon  emissions charcoal canister mechanical pump  electric fuel pump
severe occur injector valve EFI



Step2 explain and translate the text
The introduction of Fuel supply System
The cam  ('4%%) rotates in coordination with  (#}1i§) the crankshaft. The metal
shaft,called the camshaft, typically has individual cams for each valve in the engine. the cam
rotating could open an inlet valve for an intake stroke, or open an exhaust valve for an exhaust
stroke.
P 2 A AE R b Bl RIS I — AR b, ROy R, L B RS AR
IS RLAT RS o R R I, AERE MRS T T EE T, AEH TR T
When the engine runs in compression stroke and power stroke, the valves must close tightly
on their seats to produce a gas-tight seal (“<.% %:)and thus prevent the gasesescaping from the
combustion chamber. If the valves donot close fully the engine will not develop full power.
AR AP A R EDh R AR, R TR ARG, R HR
PECAR LA =R <o AR IR MAN™, R EIHLEA R A% 2 T .

So that the valves can close fully someclearance is needed in the operating mechanism. This

B

means that the operating mechanism must be able to move sufficiently far enough away from
the valve to allow the valves to be fully closed against its seat by the valve spring. However, if
the clearance is set too great this will cause alight metallic tapping noise.

Pt CAE ST AR S LA Hh EE B — S8Rl B AR 145 DUE ok M o X2 i, I & sl
WEEh E S TH — D 7em @ EE A, AU IR TR AR N SRR AR R
IR R, 2 SRR & R mET .

It is apparent from this description that the exhaust valve stays open for a short period of
time during which the intake valve is also open.In other words, the end of the exhaust stroke and
the beginning of the intake stoke overlap for a short period of time. This is calledvalve overlap.
Valve timing andvalve overlap vary on different engines.

B S0, HRTER TR — DB R N AT . Ber) i, e
27 MR REAIAE —/NBN R RS, XN TES . ARSI, R IER
AT EEZA .

Opening the intake valve before TDC and closing it after BDC increases the fill of air-fuel
mixture in the cylinder. Opening the intake valve early helps overcome the static inertia of the
air-fuel mixture at the beginning of the intake stroke, while leaving the intake valve open after

BDC takes advantage of the kinetic inertia of the moving air-fuel mixture. This increases
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volumetric efficiency.

8 AE RURTFT O RE S TAILE S Ak 55 5 50 P HE T T AT S Uiy rT AR & it
SERTHTITBE T B 1 e iRdt RrP RE T TR & RO B, (RIS AE T 1R RS PREFHES
1317, AT sE o A A AT RRR & R s fotiE, AT s AR .

Each cam must revolve once during the four-stroke cycle to open a valve. A cycle,
remember, corresponds with two revolutions of the crankshaft. Therefore, the camshaft must
revolve at exactly half the speed of the crankshaft. This is accomplished with a 2:1 gear ratio. A
gear connected to the camshaft has twice the number of teeth as a gearconnected to the
crankshaft.

AU RERGEA B, RS — UORIT I — AR B ME3h Bl il 2 72
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Stepl New Worlds and Phrases
New Words

lubricate ['lu:brikeit] v. JEHHE, &
distribute [dis'tribju(:)t] v. Z>Bd, HAi
filter ['filta] n. ik, JEPER, TIER
reduce [ri'dju:s] v. /b, o, WIK
circulate ['sa:kjuleit] v. E¥F, Wil (ff) itk
lifeblood ['laifbld] n. ®EIL, & /7R
flush [fILF] v. %

dirt [do:t] n. V535, Pt

deposit [di'pCzit] n. VIIE, YIARY
particulate [po'tikjulit] n. ok, fhs:
crud [krild] n. Z%Jii, HBAY), PR
scrub [skrl1b] v. I i#k

baffle ['baefl] n. #THR (ELFEHRD
transfusion [treens'fju:n] n. L, %K
trapped [treept] adj. WEERT, M
interval ['intovel] n. [A]FE

drain [drein] n. HE/K, HEKE
fragment ['fregmont] n. 4, WA, Wik
splash [spleF] n. W&MIK, V55
lubrication system JH R4t

oil pump ML, HE
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engine oil  HLEFETE I

oil filter  HLIHUETH &%

oil screen  JEH

worm gear MRICFLENREE, Wit

pressure regulator valve & /71T, 1 )% 1
filter media &, IS

drain plug JHGHZE, HEiEZE

Step2 Explain and Translate the Text

Text Cooling System

The purpose of the is to remove excess heat from the engine, to keep the engine operating at its
most efficient temperature, and to get the engine up to the correct temperature as soon as
possible after starting. Ideally, the cooling system keeps the engine running at its most efficient

temperature no matter what the operating conditions are.

Cooling system

The basic components of a cooling system are radiator (H{#%#%) |, radiator cooling fans (H{#
KB ), pressure cap (JE /155 ) and reserve tank (& /KH) , water pump (/KZE) | and

thermostat C1E I RS

Pressure Cap and Reserve Tank

The radiator pressure cap is a simple device that will maintain pressure in the cooling system up
to a certain point.

If the pressure builds up higher than the set pressure point, there is a spring loaded valve that
releases the pressure to prevent loss of coolant and to insure that coolant will return to the

radiator from the coolant reserve tank.

Reserve Tank

The reserve tank has a filler opening, a cap and an overflow open to the atmosphere.
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With this system the radiator is normally completely full.
When coolant in the engine expands and is forced out of the radiator, it overflows into the

reserve tank.

When the engine cools down and the coolant contracts, the vacuum draws coolant from the
reserve tank back

into the radiator, thus keeping it full.

Water Pump
A water pump is a simple device that will keep the coolant moving as long as the engine is
running. It is usually mounted in the front of the engine and turns whenever the engine is

running. The water pump is driven by the engine through one of the fan belt or the timing belt.

The water pump is usually made of cast iron or cast aluminum.
There is a gasket to seal the water pump to the engine block and prevent the flowing coolant

from leaking out where the pump is attached to the block.

Thermostat

The thermostat is simply a valve that measures the temperature of the coolant.

If the coolant is hot enough, the thermostat opens to allow it to flow through the radiator.

If the coolant is not hot enough, the flow to the radiator is blocked and fluid is directed to a
bypass system that allows the coolant to return directly back to the engine.

The thermostat is usually located in the front, top part of the engine in a water outlet housing.

How Cooling System Works

The coolant follows a path that takes it from the water pump, through passages inside the engine
block where it collects the heat produced by the cylinders.

It then flows up to the cylinder head where it collects more heat from the combustion chambers.

It then flows out past the thermostat through the upper radiator hose and into the radiator.

The coolant flows through the thin tubes of the radiator and is cooled by the air flow through the
5
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radiator.
From there, it flows out of the radiator, through the lower radiator hose and back to the water

pump.

By this time, the coolant is cooled off and ready to collect more heat from the engine.

Lubrication System
The engine lubrication system is designed to deliver clean oil at the correct temperature and
pressure to every part of the engine.
The job of the lubrication system is to distribute oil to the moving parts to reduce friction

between surfaces which rub against each other.

The basic components oof the lubrication system

The lubrication system mainly consists of oil pump, engine oil, oil filter, oil screen and oil pan.
See

QOil Pump

An oil pump (7# 7% )being the heart of the system is located in the oil pan on the bottom of the
engine. The pump is connected by a worm gear to either the crankshaft or the camshaft. In this

way, when the engine is turning, the oil pump is pumping.

Most oil pumps have two small gears that mesh with each other.A pressure-regulator valve in the
pump is used to prevent the lubrication system from reaching too high a pressure. The oil pump

pulls oil up from the oil pan and makes the engine oil circulate through the engine. .

Engine Oil

Engine oil is often referred to as the lifeblood of an automobile engine. An engine running
without oil will be just like a human without blood.Engine oil has several important jobs in the
engine.

First, it must be circulated between moving engine parts to prevent metal-to-metal contact.
Without oil, metal-to-metal contact produces wear. Oil between moving parts allows them to
move easily, with less friction.The lower the friction of an engine, the more power it can develop.

The circulating oil also cools the engine by carrying heat away from hot engine components, and
6
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cleans or flushes dirt and deposits off the engine parts.

Finally, oil circulated on the cylinder walls seals the rings, improving the engine’ s compression.

Oil Filter (HLIBIIEIERS)

If engine oil is the lifeblood of an automobile engine, then the oil filter is the liver. Like the liver, the oil filter
takes in dirty oil and removes the particulates and crud.

This engine damaging crud remains trapped in the filter media and the oil filter returns the clean oil back into
the engine.

In addition to providing essential engine lubrication oil, this is also important for scrubbing the inside of the
engine clean. Changing the oil and filter on a regular interval gives the engine a fresh transfusion for longer

life.

Oil Screen

The oil pump pulls oil up from the oil pan through the oil screen.

The oil screen collects any large particles of dirt so that the oil entering the pump is fairly clean.
The pump then directs the oil through an oil filter, which strains any remaining dirt out of the oil,

as the oil entering the engine lubrication passages should be clean.

Oil Pan

So long as engines require engine oil for them to run smoothly, engines will be equipped with oil
pans to act as storage for such engine oil.

Therefore, the main function of the oil pan is to store the engine oil before it is pumped back
again to the various engine parts.

Most engine oil pans have baffles that help control the flow direction of the oil, bringing it close
to the oil pump for easier circulation.

Oil pans are often made from thin steel sheet with a coat of alloy materials that allow the engine
oil to cool faster.

Further, most oil pans are equipped with magnetic drain plugs that not only allow the exit of old
oil out of the pan, but also attracts the metal fragments that mixes with the oil.

Tow methods are used to circulate oil through an engine: pressure and splash.

In modern engine designs, these two methods are often combined.
7



LI RER R

Pressure is developed by the oil pump, which delivers oil to the filter for cleaning before it is
sent to the camshaft and valve train components at the top of the engine.

Other components are lubricated by splashing oil and by a net-work of passages.
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