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Chapter One Automotive Fundamentals

Unit 1 Basic Structure of Automobile

An automobile is a kind of road vehicle usually with four wheels which is driven by
an engine. ‘

In 1886, a Germany engineer, Gottlieb Daimler, invented the first quadric cycle
automobile, which means that the car industry came into being. Nowadays the car in-
dustry around the world has a tremendous development, and it has been the major es-
tate, especially in the developed countries, which are famous by BMW, Benz and
Volkswagen in German, GM, Ford and Chrysler in America, Toyota, Nissan, Mits-
bishi and Honda in Japan. With the rapid development of technology, the automobile
has become an important symhol of modern science and technelogy.

Automobiles are the same in structure, although they are quite different in style
and design. In other words, any automobile is composed of four sections, such as en-

gine, chassis, body and electrical system(Fig. 1-1-1).

Power train system|

Steeting system

Fig. 1-1-1 Layout of an automobile
1. Engine
The engine 1s the heart of an automobile. The function of an automotive engine is

to convert fuel into energy that moves the automobile. Currently the easiest way to cre-




ate motion from fuel is to burn the fuel inside an engine. Therefore, an automotive en-
gine is an internal combustion engine, which burns fuel within the cylinders and con-
verts the expanding force of the combustion into rotary force used to drive the automo-
bile. See Fig. 1-1-2.

Fig. 1-12  Engine

2. Chassis

The chassis consists of the power train or transmission system, the suspension sys-
tem, the steering system and the brake system. The function of the chassis is receiving
the power of the engine and making'the car move normally. See Fig. 1-1-3.

3. Body

The body is equipped on the chassis. i severs the obvious purpose of holding the
driver, passengers and goods, providiﬁg shelter, comfort and protection for the occu-
pants. The body provides three-quarters of the vehicle’s total rigidity in bending and in
torsion. In the case of collision, it is intended to resist and minimize intrusions into
the occupant space. The body is designed to keep passengers safe and comfortable.
The body styling provides an attractive, colorful, modern appearance for the vehicle.

4. Electrical Equipment

The electrical equipment consists of power and electrical equipment. The power

equipment consists of batter and generator. The electrical equipment consists of starting
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Ti';e brake system

Fig. 1-1-3  Chassis assembly map

Fig. 1-1-4 Electrical equipment




system, ignition system, lighting system, horn system, instrumentation, air condi-

tioner, audio, wiper and other devices. See Fig. 1-1-4.

New Words and Expressions

automobile n
engine n
structure n.
chassis n
electrical adj.
rotary adj.
transmission
shelter
occupant
ignition
suspension
equipment

battery
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generator
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obvious

protection
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internal combustion engine
air conditioner

consist of

power train

transmission system
suspension system

brake system

steering system

occupant space
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Exercises

I. Answer the following questions according to the text.

1. What are the four basic sections of an automobile?

2. What’s the function of the engine?




3. How many systems does the chassis include?
4. What’s the function of the body?
II. Write out the terms according to the picture.

IMl. Translate the following paragraph into Chinese.

The engine is the heart of an automobile. The function of an automotive engine is to
convert fuel into energy that moves the automobile. Currently the easiest way to create
motion from fuel is to burn the fuel inside an engine. Therefore, an automotive engine is
an internal combustion engine, which burns fuel within the cylinders and converts the
expanding force of the combustion into rotary force used to drive the automobile.

IV. Translate the following sentences into English.

I BRREERIT T EAFRAR, HEME DEERHFK,

2. REGFEEIIRGE., BRRE ., HHRGHHIIRL.

3. [EfIREREH WESHBN, R, K&, EBURBSERES,

4. REHIERE 27, {HEH LIEARIL,

Unit 2 The Automobile Classification

The automobile can be classified according to vehicle types, the engine pistons
and drive types, drive power types and vehicle body types.
1. Classified by Vehicle Types

According to vehicle types, cars can be classified into sedan, coach, truck, and

so on. See Fig 1-2-1.



a) Sedan b) Coach

¢) Right-hand drive truck ) Dump truck

h) Agriculture vehicle

1) Special vehicle

Fig. 1-2-1 Classified by vehicle types
2. Classified by the Engine Pistons and Drive Types

According to the engine pistons and drive types, cars can be classified into front




engine front drive( FF) , front engine rear drive( FR), rear engine rear drive( RR) ,
middle engine rear drive( MR) and full wheel drive(nWD). See Fig. 1-2-2.

D

Front engine front drive

Middle engine rear drive

Full wheel drive

Fig. 122 Classified by the engine pistons and drive types
3. Classified by the Drive Power Types
According to the drive power types, cars can be classified into gasoline engine vehi-

cle, diesel engine vehicle, mix power vehicle, electric vehicle and fuel battery vehicle.




4. Classified by Vehicle Body Types

According to vehicle body types, cars can be classified into three-box, two box,

coupe and convertible sedan. See Fig. 1-2-3.

Three-box

Coupe ' Convertible sedan

Fig. 1-2-3  Classified by vehicle body types

New Words and Expressions

classify v, Sk

vehicle n. ok

sedan n. MEWBE, BE

fuel n, 1 2

gasoline n. T

wheel n. i

agriculture n. R, Rl

tractor n. il ’ 5L
off-road vehicle ki

front engine front drive( FF) BB &SIV 5K 5
froﬁt engine rear drive{ FR) N RGN %)

middle engine rear drive( MR) 8RS RIS
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rear engine rear drive( RR) EEBEILIG IS
full wheel drive(nWD) ILE |
dump truck BHE%E
gasoline engine SRR b aii])
diesel engine =211y, LN
electric vehicle R ]
Exercises

1. Answer the following questions according to the text.
1. What types can we classify according to the engine pistons and drive types?
2. What types can we classify according to the vehicle body types?
3. What does FF stand for?
4. What does FR stand for?
II. Write out the terms according to the picture.

3.
IM. Translate the following paragraph into Chinese.

1. According to the engine pistons and drive types, cars can be classified into
front engine front drive (FF), front engine rear drive (FR), rear engine rear drive
(RR), middle engine rear drive( MR) and full wheel drive(nWD).

2. According to the drive power types, cars can be classified into gasoline engine
vehicle, diesel engine vehicle, mix power vehicle, electric vehicle and fuel battery

vehicle.




Unit 3 The Vehicle Technical Parameters

On the vehicle, there is a name plate to show the date of MFD, the plant, the
engine, the chassis model, the transaxle, the manufacture shown above, the color
trim, the gross vehicle weight rating( GVWR) , the vehicle capacity, the size of tyre,
the tyre pressure and so on.

Now let’s look at the diagrams of this unit,

1. The Key Dimension Data of a Vehicle( Fig. 1-3-1)

13

Fig. 1-3-1 The key dimension data of a vehicle
1—approach angle 2—front overhang 3—Ilength of body 4—height of body
S—ground clearance 6—wheel base 7—overall length 8—rear overhang
9—departure angle 10—vehicle height 11—wheel tread
12—width of body 13—vehicle width
2. Engine Terms( Fig. 1-3-2)
(1) Top Dead Center( TDC)

The position of the crank and piston when the piston is farthest away from the
crankshaft.

(2) Bottom Dead Center( BDC)

The position of the crank and piston when the piston is nearest away from the

crankshaft.

10



Fig. 1-3-2 Engine terms

1—crankshaft 2—connecting rod 3—piston 4-—intake valve
5—exhaust valve 6—TDC 7—BDC 8-—bore

9—piston stroke 10—clearance volume 11—swept volume
(3) Swept Volume
The volume between TDC and BDC.
(4) Clearance Volume
The volume of space above the piston when it is at TDC.
(5) Engine Capacity
This is the swept volume of all cylinders. Generally speaking, the larger the en-

gine capacity is, the higher the engine power is.

(6) Compression Ratio

It means that the piston compresses the gas mixture which is made from air and fu-

el{ swept vol. + clearance vol. )/ ( clearance vol. ).

kW.

(7) Engine Torque

It means the ability of turning the live axle.

(8) Specific Fuel Consumption

It means the fuel consumption in the given distance.
(9) Engine Power

It means the output of the engine in the given time. The unit of measurement is

3. Vehicle Labeling
Each vehicle has labels which tell us the date and plant of the vehicle manufac-

ture, type(model), engine number, chassis No. , trans or axle number, {rame num-




ber, color, trim, GVWR, GAWR, tire size, tire pressure, and so on. These are

very important for the vehicle to be used and serviced(Shown in Fig. 1-3-3).

7 1 2 3 8
6
5
4
S = )
e

Fig. 1-3-3  Vehicle labeling location
1—vehicle emission control information label 2—service points label
3—vehicle identification number( VIN) plate 4-—engine serial number
5—chassis number 6-—vehicle information code plate

7—tire inflation pressure label 8-—certification label

The followings are some manufacturers’ vehicle label. See Fig. 1-3-4 and Fig, 1-3-5.

HONDA Label
MAF in Japan by HONDA MOTOR CO. , LTD 91993
GVWR 1820kg GAWR F995kg R 840kg
The vehicle conforms to all applicable federal motor vehicle safety
standards in effect on the date of its manufacture.
VIN: JHMCD 5656 RC 803309

Passenger car

H
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