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Unit One

Basic Components of an Automobile

An automobile probably has about 7,000 different parts in it. Some of them make it
more comfortable or better looking, but most of them are to make it run,

The three basic components of the automobile are the engine, chassis and body. (see Fig, 1)

f\:ht)) — L Y
‘-:5}"'5" Propeller shaft drive
. Transmission
Clutch

Steering gear

Chassis

Fig. 1 Basic components of the automobile
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The engine converts the fuel energy into mechanical power. An internal combustion
engine powers our modern automobile. The engine burns its fuel within the engine
proper, as compared to a steam engine where the fuel is burned externally. The gasoline
and air mixture of the internal combustion engine is compressed by a piston inside an air-
tight cylinder and ignited by a spark. The trapped air-fuel mixture burns fiercely, cau-
sing tremendous heat which expands the trapped gases and pushes the piston down.
This is the motive power of the automobile. The automobile engine is essentially a heat
engine. It requires fuel to burn, a spark to ignite, lubrication to minimize friction, and
a cooling system to diésipé{té unwanted heat. »

The fuel system takes a correctly proportioned mixture of gasoline and air to burn
and develops the power needed to push the piston down the cylinder. To store, mix,
and deliver this air-fuel mixture is the duty of the fuel system.

When the explosive mixture of air and gasoline is compressed tightly, a spark is
sent through the mixture, setting it on fire, which results in the heat and expansion
used to push the piston down the cylinder. The ignition system furnishes a spark to each
spark plug when its cylinder is full of the compressed air-fuel mixture.

The lubrication system provides a constant flow of filtered oil to all moving parts of
the engine. The system consists of an oil pan to store the oil:/a pump to circulate it, a
filter to remove solid abrasive particles, and an oil gauge or light in the driver’s com-
partment for checking purposes. ‘ﬂv‘\“‘?\:f: A B

The engine derives its power from burning fuel. Unfortunately, not all of this heat
can be used, and, if allowed to remain in the engine, it would soon destroy it. The tem-
perature of the burning air-fuel mixture is about 4 500°F. Compare this with the boiling
point of water, 212°F , and the melting point of iron, 2 500°F. If this unused heat were
not removed, the engine would soon melt. %

The coolant of the cooling system picks up the excess combustion heat as it is circu-
lated through the block and heads by a centrifugal-type pump, delivered to the radiator
where it is cooled, and then returned to the water pump for recirculation. e

The chassis comprises the drive line, running gear (undercarriage) and control
mechanisms, \

The drive line consists of mechanisms and units which transmit torque from the en-
gine to the drive wheels and change torque and rpm in magnitude and directions. Among
these mechanisms and units are clutch, transmission(gearbox), propeller shaft, and fi-
nal drive comprising differential and axle shaft.

The clutch is a friction device used to connect and disconnect a driving force from a

driven member. It is used in conjunction with an engine flywheel to provide smooth en-
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gagement and disengagement of the engine and manual transmission. Since an internal
combustion engine develops little power or torque at low rpm, it must gain speed before
it moves the vehicle. However, if a rapidly rotating engine is suddenly connected to the
drive line of a stationary vehicle, a violent shock will result.

A transmission is a speed and power changing device installed at some point be-
tween the engine and driving wheels of the vehicle. It provides a means for changing the
ratio between engine rpm and driving wheel rpm to best meet each particular driving sit-
uation. It converts torque in magnitude and the direction, allows the automobile to
move forth and back and the engine to be disconnected from the drive line for a longer
period of time.

The propeller shaft is used to transmit torque from the transmission to the final
drive at varying angles. The universal joints serve to compensate for changes in the line
of drive by transmiting power from a driving shaft through an angle to a driven shaft.
Most cars use two or three universal joints in the drive line between the transmission
and differential.

The final drive changes torque and transmits it from the propeller shaft through the
differential to the axle shafts at a constant angle.

The differential is a gear system that transfers power from the drive shaft to the
driving axles. It also permits one driving wheel to turn faster than the other to prevent
skidding and scuffing of tires on turns.

The running gear is the backbone of the automobile; it includes the frame, front
and rear axles, springs, shock absorbers, wheels and tires.

The control mechanism consists of the steering system for changing the direction of
movement and the brakes for decelerating and stopping the automobile. 4

The body of the truck comprises a cargo body and a driver’s cab. The fenders, radi-

ator grille, hood, and mudguards also belong to the body.
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comfortable [ 'kamfstabl] adj. &Fi&E /) 1EE R
chassis ['[aesi] (pl. chassis ['[asiz]) n. JE#, KL
externally [eks'tonli] adv. FEAMES , 740 HE
airtight ['eatait] adj. AWGEE KK . KEHN
ignite [ig'nait] vz, gk (BR) , fdiBR b2
6. spark [spatk] n. ‘k{E,kE
2 fiercely ['fiosli] adj. BlGR)FIH,ZKE
8. expand [iks'paend] vt. K. P 7K
9/ minimize ['minimaiz] vz, BB H D, # 4E B) B/
£\JO. dissipate ['disipeit] ve.  JRHL, I8 §H#
\IlL explosive [iks'plousiv] adj. B¥E (M) 1,48 K/
12. cylinder ['silinda] n. ST, % &L
13. furnish ['famnif] »z. LRV, 4L
1J4. circulate ['sakjuleit] vz, &, (f#) FH 4T (i)
15. destroy [dis'troi| wt. M (B IR, #E
16. unused ['an'juizd] adj. AN, FRF],#) HG
\1]'7' melt [melt] vz, &4k, Sk B R
18. coolant ['kulont] n. ~ HIFH . B
19, radiator ['reidieito] n. ~ ZKAH . ¥ A 4% , B AR
20. recirculation [ri'sakjuleifon] n. FHIEH, BEEEH
21. comprise [ kom'praiz] vi. &, ALFE, H eee0e 20 A%
@. clutch [klatf] vz.  #IM4EHD) , B & 4%
23. disconnect [ diska'nekt] we.  $F (4, i . W) FF
3/4. engagement [in'geidsmant]| n. M) &, B, 4K
25. stationary ['steifonari] adj. AshH, & I1ER, B EK
26. install [in'storl] o, 223 B M, KB
27. varying [ 'veoriin] adj. ZEALE),.MAER, &K AHEE
28. compensate ['kompenseit | vi. #MZ, B £ (for)
29. constant [ 'konstont] adj.; n. 1H(G&, ) E M ; %
30. transfer [treens'fa:] vt. (518,155 (&1L, 55 ¥
31. skidding ['skidin] adj. T, WBizsh, ERE
32. scuffing ['skafip] n. GEH AT Prag e, BHLIE

(«)tro

@ Qe o Do g



== = Basic Components of an

»»| Unit One

33. brake [breik] n. #Izha%, %% kg
%. decelerate [di:'seloreit] vz, {8 V33 o FEAR -+ - F) 3 B, Ul R AT
35. fender ['fendo] n.  $4UEAR ., B F4k . 2 HF
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1. Some of them make it more comfortable or better looking, but most of them are
to make it run. HHERHFREFLHFERLEXW BHAPREBBFHRERERITH.
them 8 F 4, it $§IKR%F . “be+ B A A & 7 R 7R Tl 56 L2 HE ¥ Ok B9 4% , “are to

make it run” B R “H FHERERITH.

2. And, if allowed to remain in the engine, it would soon destroy it. #iI5ik3 (#

B REERIILF . RSP R R BRI .

w Exercises >» > |

1. Translate the following expressions into Chinese:

1. consist of five basic mechanisms

2. carry the power from the engine to the car wheels

3. car-body accessories
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10.
11.
12,
13.
14,
15.
16.
17
18.
19.
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the chassis of an automobile

the source of power that makes the car move

in contrast to external-combustion engines

play a vital part in the power-producing process

supply the gasoline to the engine cylinders

convert thermal energy into mechanical energy
transmit the torque developed by the engine to the driving wheels
change the driving torque both in magnitude and directions
due to temperature variations
meet the requirements of different operating condition
automotive-engine cooling systems
provide with some means of cooling
remove 30 to 35 percent of the heat
employ friction forces to transmit power
the supporting structure of the automobile transmission

a mechanism allowing the wheels to rotate at different speeds

I. Translate the following sentences into Chinese:

1,

The internal combustion engine is a device used to convert the chemical energy of
the fuel into heat energy and then convert this heat energy into usable mechanical
energy.

The design of Cummins Engine makes it possible to replace worn or damaged
parts with new or rebuilt parts with a minimum of down time.

The fuel system is designed to store liquid gasoline and to deliver it to the engine
cylinders on the intake strokes in the form of vapor mixed with air.

The engine oil pump must provide a continuous supply of oil at sufficient pres-
sure and in sufficient quantity to provide adequate lubrication at all times to the

entire engine,

. Some of the heat absorbed by the cooling system is used to heat the operator and

passenger compartments in cold weather and to keep windows clear from mois-
ture and frost.

A person who wants to operate, repair, or otherwise service diesel engines must
be able to recognize the different parts by sight and know what their particular

functions are.

(e )8xo
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Il. Translate the following passage into Chinese:

Corrosive wear is attributed to the action of corrosive media(acids, alkalis, oxy-
gen) on the part surface.

Fatigue wear is caused by multiple alternating loads. Most automobile parts are
subject to several types of wear simultaneously.

The mating parts have definite clearances established during the design and manu-
facture of mechanisms and units. As the parts wear, the clearances increase, the parts
reach the limit of size at which they continue to operate normally and then additional
loads imposed by excessive wear disrupt normal functioning. The clearance grows pro-
gressively which may finally lead to breakage of the parts and ruining of the entire unit
or mechanism. Besides, excessive wear of parts of the steering system, brakes, power
line may cause traffic accidents.

Deviation of the technical condition of an automobile(trailer) or its units from the
established norms is called defect.

Disabling of an automobile resulting in the interrupted haulage is called failure.
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The layout of different types of vehicles is different. A private car which is to carry

up to eight persons has.generally four sectors.

12\3 1 5
\ \
B N — —— —
8 © - Jr 4
6
A @ 3
/—"? EEIHQ \ = 10
12 9 11 7)

Fig.2 Layoutof a car
1. Frame 2. Wheels 3. Radiator 4. Engine 5. Clutch and gearbox 6. Pro-
pellershaft 7. Universal joint 8. Differential, Rear Axle 9. Fuel tank 10. Front

axle 11. Steering 12. Road springs 13. Exhaust/silencer

The layout of a car is shown in Fig. 2. It shows the position of the main parts of an
automobile. It consists of engine located at the front of the vehicle and followed by a
clutch, gear box, propeller shaft, universal joint, differential, back axle etc. The radia-
tor is located in front of the engine. Other various parts of the vehicle shown in the lay-
out are dynamo, horn, steering box, fan, timing gear, carburetor, air filter, gear con-
trol, steering wheel, cylinder, petrol tank, rear axle and back axle. The drive from the
gear box is conveyed through a short shaft to the front universal joint of the propeller
shaft. From the propeller shaft it is conveyed to the rear universal joint through a slid-
ing splined type of joint. The bevel gear of the short shaft is driven by the rear universal
joint. This bevel gear meshes with a larger bevel gear which drives the two rear axle
shafts through a differential gear.

The layout also consists of independent front-wheel springing with quarter-elliptic
leaf springs, steering column bevel-gear control and hydraulic braking system.

The wheels which are four in number are fitted below the car chassis to support the

load of the vehicle and passengers as well as to run the car. They are fitted with hollow

ade
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rubber tyres filled with air in rubber tubes under sufficient pressure necessary for carry-
ing the load. The shocks caused by road irregularities are absorbed by them. By fitting
springs between the wheels and the vehicle allowing the vertical movement of wheels in
relation to vehicle, greater part of unevenness of road surfaces is taken care of.

Front axle is used for steering front wheels carried on stub axles swiveling upon
king pins at the axle extremities.

Steering arms and a track rod link the two stub axles together for swivelling them
by a steering wheel about the king pins. The steering wheel linked to one of the stub ax-
les by a shaft, a gear box and a suitable linkage is operated by the driver’s hand wheel.
Previously the axle—a one-piece beam was used to support the vehicle through springs.
An arrangement known as independent front suspension has replaced the axle and spring
arrangement. Under the control of springs, the wheels are free to rise and fall vertically
independently of each other.

For fixing rear wheels, a tube like shaft enclosing driving shafts with suitable bear-
ings for rotating the wheels is used. It is enlarged at the center for enclosing the final-
drive gears used for providing main speed reduction between the engine and the driving
wheels. The change of direction of the drive from the fore and aft line of the propeller
shaft to the transverse line of the axle shafts is also provided by this tube known as rear
axle.

When going round a curve, the inner wheel has to travel a smaller distance in com-
parison to the outer wheel. But both the rear wheels would rotate at the same speed if
they are connected by a shaft. This rotation of both the wheels would result in slipping
of one or both of them on the road surface causing excessive tyre wear as well as severe
twisting loads on the shaft. Moreover, the two wheels of the exactly similar diameter
(which is not usually so) can only turn at the same speed without slip on the straight
road. Tyres fitted on the opposite sides may be of different states of wear and even tyre
of same nominal diameter made by different or same manufacturer may differ in actual
dimensions or may not be exactly similar. Due to change of rolling radius (the distance
from the wheel center to the ground), the effective size of the tyre may be altered by
different inflation pressure also.

Each wheel is provided with its own separate halfshaft connected by a differential
gear and meeting at about the center of the axle. The wheels are free to rotate at differ-
ent speeds although they are provided with equal drive by the differential gear.

For preventing the transmission of shock from uneven road surfaces to the vehicle,
springs are used to support the vehicle on the axle.

In order to allow for the vertical movements of the wheels relative to the frame as



