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Unitl Structure of Automobile

The car is one of the most fascinating devices that a person can own. Cars are also one of
the most pervasive devices, with atypical American family owning two cars.

A car contains dozens of different technologies. Everything from the engine to thetiresisits
own special universe of design and engineering. But any automobiles are made up of four basic
sections: engine, chassis, body and electrical system.

The automobile engine is an internal combustion engine which converts the heat energy of
fuel into mechanical energy to make the car move. In the internal combustion engine, combustible
mixture is compressed and then burned inside the engine cylinders. The burning of air-fuel
mixture produces high pressure which forces piston to move downward. The movement is
transmitted to the crankshaft by the connecting rod. The crankshaft is made to rotate then. The
rotary motion is carried through the power train to the wheels so that they run and the car moves.

As the source of power, the engine requires afuel system to supply with fuel or the mixture
of air and fuel. It plays a vita role in the power-producing process. Suppose the engine is a
gasoline engine, the fuel system pumps liquid gasoline from a tank into the carburetor where the
gasoline can be mixed with air. The mixture is delivered to the engine where it is burned. If the
engine is EFl engine, fuel is delivered from the tank to the injector by means of an electric fuel
pump. The fuel injectors, which directly controls fuel metering to the intake manifold, is pulsed
by the ECU. The ECU determines air/fuel ratio of the engine according to engine condition.

The engine also needs a cooling system, because the combustion of the air-fuel mixture in
the engine creates a very high temperature (as high as 2000 to 2700 ). The cooling system takes
heat away from the engine by either circulating liquid coolant (water mixed with antifreeze)
between the engine and a radiator, or passing air through the radiator. Today, liquid-cooled
engines are common. It cools off as it goes through the radiator. Thus, the coolant continually
takes heat away from the engine, where it could do damage and deliversit to the radiator.

The engine also includes a lubricating system. The purpose of the lubricating system is to
supply al moving parts inside the engine with lubricating oil; the oil keeps moving parts from
wearing excessively.

The fourth is a starting system and its purpose is to change the electrical current into the
mechanical energy to push the crankshaft around. By means of this, the engine can be started.



The way to produce heat energy is different between gasoline and diesel engines, there is
only an ignition system in gasoline engine. The ignition system provides high-voltage electric
sparks that set fire to the charges of air-fuel mixture in the engine combustion chambers.
However, the heat energy for igniting the charges is created within the diesel engine by
compressing pure air to a degree that will initiate combustion and then injecting the fuel at the
right timein relation to the movement of the crankshaft.

A chassis which is considered as a support frame for an auto body is used to assemble all
auto spare parts on it. In fact, when power from engine continues to be transmitted to chassis, it
begins with power train, goes on to steering, wheel suspension, brakes and tires. These individual
components interact with each other closely. Therefore, a chassis itself can be divided into the
following systems.

Driving system connects the transmission with the driving axle. In effect, the driving system
works by transmitting engine power to the driving wheels. The driving system consists of the
clutch, transmission, universal joint, driving axle, etc.

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.

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 assembly, etc.

An Anti-lock Brake System (ABS) is a computer-controlled brake system that helps prevent
wheel lockup during braking. ABS system can maintain control of the vehicle. It works by
limiting the pressure to any wheel, which decelerates too rapidly. This allows maximum stopping
force to be applied without brake lockup. ASR stands for Acceleration Slip Regulation and it is
the way of guaranteeing that the wheels have equal traction when you need to accelerate quickly.

The automobile body which is regarded as the framework is seated on the chassis. Its
function is obvious for occupants to provide comfort, protection and shelter. The automobile
body is generally divided into four sections: the front, the upper or top, rear and the underbody.
These sections are further divided into small units, such as the hood, the fenders, the roof panels,
the door, the instrument panel, the bumpers and the luggage compartment.

The electrical system is considered an auto electric power source supplies lighting power
for the automobile. The electrical system contains battery, lights, generator, engine ignition,
lighting circuit, and various switches that control their use.

With the rapid development of automobile industry, the new models of automobiles are
becoming better and better in design and performance. When automobiles are very popular with
people, many negative problems corresponding to the facts have to be considered by scientists,
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such as energy crisis, air pollution and traffic jam. So scientists and auto manufacturers are doing
their best to improve fuel economy, control exhaust emissions; the governments are taking active
measures to resolve traffic problems at the same time.

New Words

.fascinating [feesineitin] adj
.pervasive [pa'veisiv] adj.
.engine [‘end3in] n.

-chassis [[eesi] n.

-body [bodi] n.

.combustion [kem'bastfan] n.
.combustible [kem'bastabl] adj.
.cylinder ['silinda] n.

© 0O N oo 0o A W N -

.piston ['pisten] n.
10.crankshaft [kreenkfa:ft] n.
11.rotate [rau'teit] wv.
12.vital [vaitl] adj.
13.tank [teenk] n.
14_suppose [se'pauz] v.
15.pulse [pals] V.
16.coolant [ku:lent] n.
17_radiator [reidieite] n.
18_lubricate [lju:brikeit] v.
19.wear [wea] v.
20.gasoline ['geesali:n] n.
21.diesel ['di:zal] n.
22_ignition [ignifan] n.
23.voltage ['vaultidz] n.

24 _spark [spa:k] n.
25.charge [tfa:d3] n.
26.suspension [ses'penfan] n.
27.brake [breik] n.



28.tire ['taia] n.
29.interact [inta'reekt] v.

30.transmission [treenzmifan] n.

3l.clutch [kIatf] n.

32.hydraulic [hai'dro:lik] adj.

33.drum [dram] n.
34.disc [disk] n.
35.1ockup [lokap] n-
36.decelerate [di:'seloreit]

V.

37.guarantee ['geeren'ti:] v.

38.hood [hud] n.
39.fender [‘fenda] n.

40.underbody ['Andabodi] n.

41.bumper [bampa] n.
42.luggage [agid3] n.
43_battery [beetori] n.
44 _generator ['d3enareita]

1. electrical system

2. internal combustion engine
3. combustible mixture
4. connecting rod

5. EFI engine

6. fuel injector

7. intake manifold

8. ECU

9. airffuel ratio

10. cooling system

11. lubricating system
12. |ubricating oil

Phrases and Expressions
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13. electrical current

14. starting system

15. ignition system

16. auto spare part

17. power train

18. driving system

19. universa joint

20. driving axle

21. steering system

22. steering wheel

23. steering column

24. worm gear sector

25. steering drop arm

26. brake lever assembly

27. Anti-lock Brake System (ABS)
28. acceleration dlip regulation(ASR)
29. roof pand

30. lighting circuit

31. traffic jam

32. fuel economy

33. exhaust emission

Notesto Text

1. A car contains dozens of different technologies. Everything from the engine to the tires is its own special

universe of design and engineering.

dozens of
for dozens of years
2. Suppose the engine is a gasoline engine, the fuel system pumps liquid gasoline from a tank into the
carburetor where the gasoline can be mixed with air.



1. Qu

a A W N B

. The purposes of the lubricating system is to supply all moving parts inside the engine with lubricating ail;

the oil keeps moving parts from wearing excessively.

keep from

. The ignition system provides high-voltage electric sparks that set fire to the charges of air-fuel mixture in

the engine combustion chambers.

set fireto to

. However, the heat energy for igniting the charge is created within the diesel engine by compressing pure

air to a degree that will initiate combustion and then injecting the fuel at the right time in relation to the

movement of the crankshaft.

that will initiate combustion degree

. A chassis which is considered as a support frame for an auto body is used to assemble all auto spare parts

onit.

. ASR stands for Acceleration Slip Regulation and it is the way of guaranteeing that the wheels have equal

traction when you need to accelerate quickly.
ASR

Exercises

estionsto the text

What is the function of the automobile engine

What is the steering system composed of

What do ABS and ASR mean

Is the way to produce the heat energy different between gasoline and diesel engines  Why
What disadvantages does the automobile bring us
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2. Trandlate the following into Chinese

exhaust emission
fuel economy

roof panel

1

2

3

4 combustible mixture
5 universa joint

6

ABSand ASR

3. Trandatethefollowing into English

o o~ WN P

4. Trandate the following sentencesinto Chinese

1 A car contains dozens of different technologies. Everything from the engine to the tiresis its own special
universe of design and engineering.

2 The automobile engine is an internal combustion engine which converts the heat energy of fuel into
mechanical energy to make the car move.

3 Thecooling system takes heat away from the engine by either circulating a liquid coolant (water mixed
with antifreeze) between the engine and aradiator, or passing air through the radiator.

4 The fourth is starting system and its purpose is to change the electrical current into the mechanical
energy to push the crank-shaft around.

5 Infact, when power from engine continues to be transmitted to chassis, it begins with power train, goes
on to steering, wheel suspension, brakes and tires. These individual components interact with each other closely.

6 An Anti-lock Brake System (ABS) is a computer-controlled brake system that helps prevent wheel
lockup during braking.



Reading Material

The Future of Auto Development

The automotive industry has faced considerable challenges over the last couple of years
such as overcapacity, ultra-competitive markets, fluctuating commodity price, rising pension cost.
It's gotten to the point that some industry observers have dubbed the current situation the Perfect
Storm.

To weather this storm, automakers will have to increase the innovation and reduce prices.
So there will be significant change in the design content for automobiles over the next decade.
The biggest change will be in electronics or “mechatronics” as it is known in the industry.
Beginning in the 1990s, electronics in automobiles have increased steadily. This trend should
continue, with electronics going from 22% of total car value in 2002 to a forecasted 35% by
2015. And growth in electronics should revolve around convenience, safety, and environmental
requirements.

Similarly, software will play an expanding role in auto design, with the amount of money
spent on software almost doubling between 2002 and 2015. The interior, power train, and chassis
will contribute most to this growth in software value.

The introduction of software-controlled electronics will also spur the growth of in-vehicle
networks and subsystem interdependencies. Furthermore, OEM will rely increasingly on
suppliers such as Delphi and Bosch, whose share of product development is forecasted to
increase to 70% by 2015.

Future Auto Development

PTC has conducted a joint study with the center for automotive research, which looks at
product development in the auto industry. Although the final study won't be available until later
this year, major conclusions are already known. For example:

Auto companies all over the world take roughly the same amount of time to develop a new
platform, about 24 months. Innovation will increasingly come from suppliers. Math-based design,
analysis, and CAD will become even more important. DFMA, along with design for durability
and reliability, will remain the most important design criteria. With electronics, success depends
on engineers and IT departments having a company-wide view and closer coordination on
system components. Engineers will need to know the entire life cycle of a product, from
planning to after market support and disposal.

An Example Of Complexity
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Taking a look at the design and development of a wiring harness will demonstrate the
complexity of such life-cycle approach across electronic, mechanical, and software design.

Systems definition: This includes trandating vehicle electrical specifications into required
connections in each system; breaking down the system logically by function; creating block
diagrams of designs, and selecting the right components and connectors.

Topology development: This includes trandating a conceptual model into an implemental
topology, component placement in vehicle, partitioning the vehicle for the harness, and placing
interconnects based on physical constraints and logical reguirements.

Physical harness development: Thisincludestranslating topology into real-world connections,
determining physical properties of the harness such as splices, wires, connectors, and other
attached parts, performing electronic 3D routing, and developing 2D harness manufacturing
drawings from 3D routings.

Schematic release: This is usualy the final step and includes the merger of system design
and harness documentation into a practical format for field use, developing engineering system
views for troubleshooting, and providing service drawings.

Asthese steps show, even harness design requiresinterplay between electrical and mechanical
engineering and consideration of the harness’ entire life cycle.

It's important to realize that software design differs from mechanical and electronic design.
The differences encompass culture, process, and tools. There is universal agreement that software
development is often the least controlled of the design activities discussed thus far. Software
revisions are increasing in number and are more loosely managed compared to those in other
design domains. The frequent and long revision cycles for software are creating problems,
including some downstream in configuration and connecting systems, subsystems, and components.

Auto companies need to get a much better handle on software. A tool that might help is the
Unified Modeling Language (UML), which is becoming a de-facto method for communicating
software capabilities to suppliers and other businesses.

Automakers also need tighter teamwork between mechanical, electrical, and software
engineers. The major hurdle preventing better teamwork is the different culture, which includes
different tools, practices, and rules for managing design and revisions, and lack of data-sharing
standards preventing easy integration.

Auto companies must aso have a product life cycle management (PLM) strategy that addresses
al design disciplines. The strategy should include:

Product-data management gives engineers the right data at the right time. There should be a
single source of product datathat supports al design tools along with traceability.

Cross-discipline collaboration lets engineers identify and resolve issues across al CAD
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domains.
Process management establishes consistent, repeatable development processes including
revisions and new car introductions.

New Words

l.overcapacity [suveke'peesiti] n.
2.fluctuate [flaktjueit] vz.

vi.
3.pension [penfan] n.
4_tighten ['taiten] .
5.observer [ab'ze:ve] n.
6.dub [dab] VE.
7.weather ['weda] V.
8.innovation [inau'veifan] n.
9.steadily ['stedili] adv.
10.spur [spa:] V.
11.subsystem ['sAb.sistim] 7.
12.roughly ['rafli] adv.
13.platform ['pleetform] n.
14 _durability ['djuera’biliti] n.
15 reliability [rilaia'biliti] 7.
16_criteria [krai'tirie] n.
17_coordination [kauo:di'neifen] n.
18._disposal [dis'psuzal] 5.
19.complexity [kem'pleksiti] n.
20.topology [teu'polad3i] n.
21._splice [splais] v n.
22.implemental [impli'mental] adj. , ( , )
23.schematic [ski:'meetik] adj.
24 troubleshooting n.
25.encompass [inkampas] v.
26.de-facto adj.
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27.hurdle ['he:dl] n.
28.harness ['ha:nis] n.
29.domain [de'mein] 5.

Phrases and Expressions

1. OEM

2. look at

3. Design for Manufacturing and Assembly DFMA
4. lifecycle

5. wiring harness

6. breask down

7. block diagram

8. Unified Modeling Language (UML)

9. Product Life cycle Management (PLM)

Notesto Text

1. The automotive industry has faced considerable challenges over the last couple of years such as
overcapacity, ultra-competitive markets, fluctuating commodity price, rising pension cost.

2. Similarly, software will play an expanding role in auto design, with the amount of money spent on
software almost doubling between 2002 and 2015.
2002 2015



Unit 2 Automobile Engines

The reciprocating piston internal combustion system has been the most successful for
automobiles, while diesel engines are widely used for trucks and buses. The gasoline engine was
originally selected for the automobile due to its flexibility over awide range of speeds. Also, the
power developed for a given weight engine was reasonable; it could be produced by economical
mass production methods; and it used a readily available, moderately priced fuel-gasoline.
Reliahility, compact size, and range of operation later became important factors.

Almost al cars currently use what is called the four stroke cycle engine to convert gasoline
into motion. The four-stroke approach is also known as the Otto cycle, in honor of Nikolaus Otto,
who invented it in 1867. The four strokes are intake stroke, compression stroke, power stroke,
and exhaust stroke.

The piston is connected to the crankshaft by a connecting rod. On the intake stroke, the
piston moves down from the top dead center to the bottom dead center as the crankshaft revolves.
The intake valve opens and the fresh vaporized air-fuel mixture enters the cylinder. The mixture
of air and vaporized gasoline is delivered to the cylinder by the fuel system and carburetor. Then
the piston moves back up to compress this combustible mixture within the combustion chamber
and the intake valve and the exhaust valve are all closed. When the mixture is compressed, not
only does the pressure in the cylinder go up, but also the temperature increases. Before the piston
reaches TDC on the compression stroke, the spark plug emits a spark to ignite the mixture. The
gasoline charge in the cylinder explodes, driving the piston down. At the same time, the
crankshaft is rotated as the piston is pushed down by the pressure above it. Finally, once the
piston hits near the BDC, the exhaust valve opens. Then the piston again moves up in the
cylinder and the burned gases are push out. The intake valve usually opens before the end of
exhaust stroke. When the piston again moves downward to BDC, the fresh combustible mixture
will be introduced into the cylinder. The above four strokes are continuously repeated as long as
the engine remains running. Notice that the linear motion of the pistons in an engine is converted
into rotational motion by the crankshaft. The rotational motion is nice because we plan to rotate
the car’'s wheels with it anyway.

The core of the engine is the cylinder, with the piston moving up and down inside the cylinder.
The engine described above has one cylinder. That is typical of most lawn mowers, but most cars



