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Unit One Brief Introduction of Automobile

Text

The automobiles now running on streets are
so various in style and design that you can hardly
imagine what the automobiles looked like one
hundred years ago. With the development of auto
industry,, automobiles have been changed greatly

and remodeled from time to time. But different

automobiles are basically the same in structure.
In other words, any automobile is composed of Fig.1-1 Automobile structure
the sections such as engine, chassis, body and 3_;;:ng:ielz;°::s:iysmm
electrical system. Shown in Fig.1-1.

Engine ]

An engine which is called the “heart” of a vehicle is used to supply power for an automobile.
Generally, an automobile is operated by internal combustion engine. The internal combustion en-
gine burns fuel within the cylinders and converts the expanding force of the combustion or “explo-
sion” into rotary force used to propel the vehicle. There are two types of engine: gasoline (also
called a spark-ignition engine) and diesel (also called a compression-ignition engine). Both en-
gines are called heat engines.

Chassis

A chassis comprises a total assembly beginning with power train, going on to steering, wheel
suspension, brakes and even tires. These individual components interact with each other closely.
Therefore, the chassis itself is divided into four systems like driving system, running gear, steer-
ing system and brake system.

The driving system connects the transmission with the driving axle. In effect, the driving sys-
tem works by transmitting engine power to the driving wheels. The components include the
clutch, gearbox, universal joint, propeller shaft, driving axle, etc.

The running gear is the backbone of the automobile. It includes the frame, front and rear ax-
les, wheels and tires, suspension. The primary purpose of the suspension system is to increase
strength and durability of components and to meet customers’ requirements for riding comfort and
driving safety. In automobile suspension, the major component is springs and shock absorbers.

Steering system is used to control the driving direction of an automobile. It is composed of
the steering wheel, steering column, worm gear sector, steering drop arm and worm, etc. They

enable the car to change the direction by means of turning and moving forth and back.




Brake system is a balanced set of mechanical and hydraulic devices used to retard the motion
of the vehicle by means of friction. It consists of the drum or disc brake assembly, brake lever as-
sembly, etc.

Body

An automobile body which is taken as auto framework seated on the chassis. An auto body
usually consists of a driving room, a passenger or loading room and possibly a trunk. The body is
designed to keep passengers safe and comfortable. The body styling provides an attractive, color-
ful, modern appearance for the vehicle.

Electrical Equipment and Instrumentation

The electrical system supplies lighting and driving power for the automobile. It supplies the
high-voltage surges that ignite the compressed air-fuel mixture in the combustion chambers. The
electrical system includes the battery, generator, starting system, ignition system, lighting sys-

tem, horn system, radio and other devices.
Vocabulary and Terminology

various ['veorios] adj. RNEH, BFEEHK
remodel ['ri'modl] . EHEELE, E, WE
driving system (£33 %

brake system |31 &

clutch [kiatf] n. BEEH

transmit [ trenz'mit] o E%, ER
universal joint J7 [[] 5

driving axle FKBIHF

suspension [sas'penfon] n. B

. durability [ djuera'biliti] n. &A, WASN
. mechanical [ mi'kenikl] adj. PLK

. hydraulic [hai'drorlik] edj. MRS, KITHY
. shock absorbers (B #z%%

. steering wheel % In#%

. steering column ¥4, ¥ &H

. worm gear sector JRIBWINIR, WER

. steering drop arm ¥ [q FH

. worm [womm] n. BRFF, BREC

. retard [ri'taxd] o FER, fHEEE, MHE

. trunk [wapk] n (KEEEM) TFH
21. generator ['dzenoreita] n. ZHHL, KA

- Y S
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Notes

1. But different automobiles are basically the same in structure.



EEARXBMIKEESH LNRERAMHRK
2. In other words, any automobile is composed of the sections such as engine, chassis, body
and electrical system.

BANEUL, EAM—HREHRHRIN., KA, EHABIREHARK .

3. 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.

RRHLEE ST R, RIGIERBERE “BIE” B ENEK I ZEREX T, A
PAHESh ZE ATt o

4. Brake system is a balanced set of mechanical and hydraulic devices used to retard the mo-
tion of the vehicle by means of friction.

HBRER—EVFHHIMMBERE, EWHETEEREIEERNED,

5. An automobile body which is taken as auto framework seated on the chassis.

ERREERNESRBEERA LW,
Exercises

A. Vocabulary

I . Translate the following expressions into Chinese.
1. chassis

driving system

internal combustion engine

steering system

braking system

clutch

gearbox

universal joint

o 6 N A AW

propeller shaft
10. generator

I . Identify the English names of automobile assemblies according to the picture.
1 2 3 4




B. Comprehension

I . Discuss the following questions in groups and write your answers on the white paper.
1. How many main units does the automobile consist of? What are they?

2. We say the chassis is composed of four main systems, what are they?

3. What is the electrical system composed of?

I. Read the following passage carefully and fill in the blanks with the proper form of the
given words.

internal cylinders convert perform term

propel friction transmission -motion mechanical

The motor vehicle engine is basically a device for ( ) the internal energy stored in
its fuel into ( ) energy. It is classified as an ( ) combustion engine by virtue of
this energy conversion taking place within the engine ( ). Since the ( ” ener-
gy” implies the capacity to ( ) work, the engine is thus able to ( ) the vehicle
along the road and, within limits, overcome unwanted opposition to its ( ) arising from
rolling ( ) and air drag. To facilitate this process the engine is combined with a
( ) system.

C. Translation
1. Translate the following sentences into Chinese.
1. In effect, the driving system works by transmitting engine power to the driving wheels.
2. The electrical system supplies lighting and driving power for the automobile.
3. The body styling provides an attractive, colorful, modern appearance for the vehicle.
II. Translate the following sentences into English.
L WEFEHWUANMRIER, ENL: R, BE, FEHMEILEE.
2. (EEhRBAEARS. RS, L3H. B, ZEBFASIRAR,
3. SITHLH AR IR B B s TR A\ 37 8 IR A SR HE R <

Reading Material

It is already over one hundred years since the first automobile was invented in the world. In
1886, Karl Benz from Germany designed and built the first machine driven by an internal combus-
tion engine at Mannheim. From then on, the transportation on land shifted from the age of coa-
ches to the age of automobiles.

The world auto industry has experienced several stages of development. Initially, auto spare

parts were made by hand. The manufacture of one automobile was not only costly, but also time-



consuming. Then, in the beginning of the 20th century, Henry Ford from America established
Ford Motor Company, where he finalized auto design and standardized auto components. All
these laid the foundations for Ford’ s fast and cost-effective way to manufacture cars on the assem-
bly line. In the 1980s, the auto industry in Japan started to rise rapidly. Toyota and Nissan are the
two largest auto manufacturers in Japan.

In 1956, the No. 1 Auto Plant was established in Changchun, and turned out the first batch of
liberation automobiles for our country. Then, in the late 1980s and the late 1990s, the Shanghai
Auto Industry Corporation established joint ventures with German Volkswagen and American Gen-
eral Motors, marking a new stage in the development of auto industry in China.

Questions

1. Who built the first car in the world and when?

2. How were the automobiles made at that time?

3. How about the auto industry in China?



Unit Two Engine System

2.1 Main Components of Engine

Text

Of all automobile components, an automobile engine is the most complicated assembly with
dominant effects on the function of an automobile. There are actually various types of engines
such as electric motors, steam engines, and internal combustion engines. The internal combustion
engines seem to have almost complete dominance of the automotive field. The internal combustion
engine, as its name indicates, burns fuel within the cylinders and converts the expanding force of
the combustion into rotary force used to propel the vehicle.

Engine is the power source of the automobile. Power is
produced by the linear motion of a piston in a cylinder.
However, this linear motion must be changed into rotary mo-
tion to turn the wheels of cars or trucks. The piston is atta-
ched to the top of a connecting rod by a pin, called a piston
pin or wrist pin. The bottom of the connecting rod is atta-
ched to the crankshaft. The connecting rod transmits the up
and down motion of the piston to the crankshaft, which

changes it into rotary motion. The connecting rod is mounted

on the crankshaft with large bearings called rod bearings.
o . . . Fig.2-1 Main components of engine
Similar bearings, called main bearings, are used to mount

1—piston 2—piston pin
the crankshaft in the block. Shown in Fig.2-1. 3—connecting rod 4—crankshaft
Most automobiles are equipped with gasoline or diesel engines. All engines are designed to
operate with several interconnected technical system that make an engine run correctly. Each en-
gine has a few main working parts and auxiliary parts. But many parts are also attached by fasten-
ing devices to the average block. These items include the water pump, oil pan, timing gear, the
flywheel, the ignition distributor, oil and fuel pump, and the cylinder head. For example, The
water pump is a component of the cooling system. The crankshaft usually rotates this unit by
means of a belt. When revolving, the water pump circulates coolant between the engine water
jackets and the radiator. They are briefly defined here and will be addressed in more detail in later
units. The most common engine comprises crankshaft and connecting rod mechanism, valve gear,
cooling system, lubricating system, fuel system, starting system, ignition system (there is no ig-

nition system in diesel engines) , shown in Fig.2-2.




The power mechanism of the engine
is actually called the crankshaft and con-
necting rod mechanism. Its function is to
convert heat energy into mechanical ener-
gy used to drive the vehicles. It consists
of the engine crankcase and cylinder
block, the piston and connecting rod, the
crankshaft and flywheel, etc.

The valve gear provides timely ad-

mission of the fresh charge into the cylin-

ders and exhaust of spent gases from

them. For this purpose the valves at defi- Fig.2-2 The gasoline engine
1—cylinder head cover 2—valve spring 3-cylinder head
4—piston 5—cylinder block 6—connecting rod 7—oil pan
and exhaust ports in the cylinder head, 8—suction filter 9—oil pipe 10—crankshaft 11—oil pump
12—oil filter 13—pulley 14—water pump 15—timing chain
16—intake valve 17—timing sprocket 18—exhaust valve
with the intake and exhaust manifold. 19—camshaft 20—spark plug

nite moments open and close the intake
through which the cylinders communicate

The function of the cooling system is
to maintain the highest and most efficient operating temperature within the engine and to remove ex-
cess heat from the engine. There are air-cooled and liquid-cooled cooling systems used in engines.

The lubrication system is designed to keep all the engine parts lubricated so that friction is re-
duced. Without lubrication inside the engine, the moving parts that are continuously rubbing against
each other would .heat up. If overheat, they may be damaged by the heat.

The fuel system works according to the requirements of the engine as it provides an air-fuel
mixture which must be in proportion to the speed and load placed on the engine. The fuel system
sends the air-fuel mixture to the cylinder for burning and simultaneously exhausts the effluent gas
through the exhaust pipe.

The starting system provides the power to turn the internal combustion engine over until it can
operate under its own power. To perform this task, the system is a type of electrical circuit that
converts electrical energy into mechanical energy , which transmits through the drive mechanism to
the engine’ s flywheel.

The ignition system is designed to ignite the air and fuel that have been mixed in the fuel system.
In order to do this, a very high voltage is needed to produce a spark within the combustion chamber.

Vocabulary and Terminology

complicated [ 'komplikeitid] adj. RHZH, EMK
dominance ['dominens] n. fLE, &¥H

indicate [ ‘indikeit] ot. BIR, RIE

cylinder ['silindo] n. S

crankshaft [ 'krepkfa:ft] n. %K

W A W N =




6. gasoline ['g®solim] n. &

7. diesel ['diizol]l n. %&3h, LML

8. auxiliary [o:g'ziljori] adj. #§EIHY, FbBIEY
9. timing gear IERTi#i%E

10. water jacket KE

11. ignition [ig'mifon] n. Bk, M

12. flywheel ['flaiwil] n. €%

13. valve gear BESMLW

14. exhaust manifold HEXEE

15. lubrication [ Juibri'keifon] n. JEHIE

16. voltage ['voultidz] n. HIE, R FEB

17. circuit ['soxkit] n. ELBE, —H, R, KIE
18. simultaneously [ simol'teiniosly] adv. [FETH#E

Notes

1. The internal combustion engine, as its name indicates, burns fuel within the cylinders and
converts the expanding force of the combustion into rotary force used to propel the vehicle.

BERHL, LA B, BRRMOR S AR, 3 ELIEIRBER i Bk 1 % 4 0 BB T
HIBERE /1 o

2. The connecting rod transmits the up-and-down motion of the piston to the crankshaft,
which changes it into rotary motion.

HE RPN 0 BT RSB SR RIS B S B i

3. The power mechanism of the engine is actually called the crankshaft and connecting rod
mechanism.

% ShALA3h 1 HLAN SR b B R s AR EE AT AL o

4. The function of the cooling system is to maintain the highest and most efficient operating
temperature within the engine and to remove excess heat from the engine.

E@mwﬂ§ﬁ%¢ﬁﬁ%$ﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁ%ﬁﬁlﬁ,#E%ﬁ%ﬂ*?
REPBHE

5. To perform this task, the system is a type of electrical circuit that converts electrical ener-
gy into mechanical energy, which transmits through the drive mechanism to the engine’ s fly-
wheel.

BT RRXK T, XARRR KR EE B TREBHRBERE, EELXERS
PSR BE 3h R ShPLE CH o

Exercises

A. Vocabulary
I . Translate the following expressions into Chinese.

1. diesel engines



water pump

the ignition distributor

oil pan

timing gear

crankshaft and connecting rod mechanism
valve gear

fuel system

O 00 N O L AWN

exhaust pipe

10. exhaust manifold

Il . Identify the English names of engine according to the picture.

O N AW -
-

—
o

B. Comprehension

I.

Discuss the following questions in groups and write your answers on the white paper.

1. What’ s the internal combustion engine?

2. The engine comprises two mechanisms and five systems, what are they?

3. What’ s the function of the crankshaft and connecting rod mechanism?

I. Read the following passage carefully and fill in the blanks with the proper form of the
given words.
commonly one-piece link control extends
crankshaft attached rigidity multi-cylinder flywheel
The crankshaft represents the final ( ) in the conversion of reciprocating motion at
the piston to one of rotation at the flywheel. In the cast of the ( ) engine, the crankshaft

has to ( ) the relative motions of the pistons, while receiving their own impulses. A



10

( ) construction is most ( ) used for the motor vehicle crankshaft, which
( ) the whole length of the engine and must therefore possess considerable ( ).
The timing-drive for the engine valve mechanism is taken from the front end of the ( )

as is the pulley and belt drive for the engine auxiliaries, such as the cooling fan and the alternator
for electrical system. ( ) to the rear end of the crankshaft is the engine ( ).
C. Translation
I . Translate the following sentences into Chinese.

1. Engine is the power source of the automobile. Power is produced by the linear motion of a
piston in a cylinder.

2. The fuel system works according to the requirements of the engine as it provides an air-fuel
mixture which must be in proportion to the speed and load placed on the engine.

3. The valve gear provides timely admission of the fresh charge into the cylinders and exhaust
of spent gases from them.
II. Translate the following sentences into English.

1. R EBARAIMN ., EXREELH

2. MIMEFIG EEQFEIEA ., BEEFEMbE R,

3. KELER, AILERHBERSIPIKE S MBS Z R E RS

Reading Material

Most internal combustion engines operate on the four stroke cycle. This type of engine is also
known as Otto cycle, after the name of its inventor, Nikolaus Otto. Each cylinder of the four
stroke cycle engine has a piston which reciprocates within the cylinder. The power production cy-
cle consists of four strokes of the piston in a reciprocating engine. These four strokes are intake
stroke, compression stroke, power stroke and exhaust stroke.

The intake stroke, as the piston moves downward to the Bottom Dead Center, a
vacuum is created in the cylinder. The intake valve opens and air-fuel mixture enters the
cylinder.

The compression stroke, the air-fuel mixture is compressed as the piston moves upward. The
spark plug is fired to ignite the air-fuel mixture prior to the piston being at the Top Dead Center.
Note that both valves are closed.

The power stroke, the air-fuel mixture explodes, which forces the piston downward. Note
that both valves are closed.

The exhaust stroke, as the piston starts to move upward, the exhaust valve is opened. The
piston moving up forces the exhaust gases out of the cylinder.

This four stroke cycle of piston within the cylinder is repeated time and again to push the ve-
hicle forward.

Questions
1. What are the four strokes of the internal combustion engine?

2. What are the strokes when both valves are closed?
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3. How is the power produced?

2.2 Cylinder Block and Cylinder Head

Text

The engine block is the main supporting structure to which all other parts are attached directly
or indirectly. It has two main sections: the cylinder section and the crankcase section. In most ca-
ses, the crankcase houses the crankshaft and
the camshaft. The cylinder block contains
the pistons to move up and down during op-
eration. The surfaces are machined to allow
the pistons to move with minimum wear and
friction. Cooling passageways are built
within the block. These passageways, also
known as water sockets, surround the cylin-
ders. They allow coolant to circulate
throughout the cylinder area to keep the en-

gine cool. Many oil holes are drilled inter-
nally so that engine parts can be adequately
lubricated. Other holes are drilled to allow

Fig.2-3 Engine block
1—cylinder 2—cylinder block
3—crankcase area

other parts to be attached the cylinder
block, shown in Fig.2-3.

Blocks can be made from either cast iron or aluminum. Cast iron improves strength and con-
trols warp from heat. With the increased concern for providing higher output and lower fuel con-
sumption, car manufactures are trying to make the vehicle lighter. One way is to reduce the
weight in the block. Aluminum is used for this purpose. In order to make the aluminum stronger
and less likely to warp, certain materials are added to the metal or a steel liner placed in the
block.

Liners are inserted after the block has been machined. The purpose of using a liner is that, if
the cylinder is damaged, the liner can be removed and replaced rather easily. There are two types
of liners—wet and dry. The dry one is pressed into a hole in the block. It can be machined quite
thin. The wet liner is also pressed into the block. The cooling water touches the center part of it.
So it must be machined thicker than the dry one.

The engines usually have 4, 6, 8, or 12 cylinders. The cylinders of multi-cylinder automo-
tive engines are arranged in one of three ways, shown in Fig. 24,

1) In-line engines use a single block of cylinder. This is the simplest and most common ar-
rangement, with all cylinders arranged vertically in line. Most 4-cylinder and 6-cylinder engines

are of this design. If an engine has more than eight cylinders, it becomes difficult to make a suffi-




