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Automobile Overview
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Few inventions in modern times have had as much impact on human life and on the global
environment as the automobile. Automobiles and trucks have had a strong influence on the
history, economy, and social life of much of the world. How much do you know about
automobiles?

1; ] Structure of an Automobile

Automobile, byname auto, also called Engine
motorcar or car, a usually four-wheeled
vehicle designed primarily for passenger
transportation and commonly propélled by an

internal-combustion engine using a volatile

fuel. The modern automobile is a complex
Electrical System

technical system employing subsystems with Chassis™

specific design functions. The major
structure of an automobile (Figure 1-1) are

¥ Figure 1-1 Major Structure of an Automobile
the engine, chassis, body and the electrical

system. This will be found in every form of motor vehicle.
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Engines

The engine—the “heart” of the automobile—operates on internal combustion,
meaning the fuel used for its power is burned inside of the engine. The four-stroke engine
is the most common type of automobile engine. The engine is comprised of pistons,
cylinders, tubes to deliver fuel to the cylinders, and other components. Each system is
necessary for making the automobile run and reducing noise and pollution.

Chassis

The chassis is the ramework to which the various pz;rts of the automobile are mounted.
The chassis must be strong enough to bear the weight of the car, yet somewhat flexible in
order to sustain the shocks and tension caused by turning and road conditions. The chassis
is divided into four systems: the transmission system, the running system, the steering
system and the braking system.

Body

The body of a car is usually composed of steel or aluminum, although fiberglass and
plastic are also used. While the body forms the passenger compartment, offers storage
space, and houses the automobile’s systems, it has other important functions as well. In
most instances, its solid structure protects passengers from the force of an accident. Other
parts of the car, such as the front and hood, are designed to crumple easily, thereby
absorbing much of the impact of a crash.

Electrical Systems

Electricity is used for many parts of the car, from the headlights to the radio, but its
chief function is to provide the electrical spark needed to ignite the fuel in the cylinders.
The electrical system is comprised of a battery, starter, alternator, distributor, ignition
coil, and ignition switch.

KEY TERMS 34213

automobile [ 'otemabizl | n. R E + body ['bodi] n. £ %

transportation [ itreenspai'ter/n ] n. iZ #y; | electrical [1'lektrikl] adj. A X ® 8, # 5
oo A2 8h

vehicle ['vinkl] n. ##; X#EL L

piston [ 'pisten] n. #F#E

cylinder ['silindo(r) ] n. & #

component [kem'pavnent] n. (HL&, #4%
o)

framework [ 'fremwsk] n. %, &4

propel [pra'pel] vt. %)

engine ['endzin] n. % ##l

volatile ['volotail] adj. [fb2#¥] #E X EH
fuel [fjual] n. M#

subsystem [ 'sab'sistom] n. F £ 4%
chassis [ '[zesi] n. (pl. chassis) J&#&

SIS ST VN TS IS TSSO " NOSoe TNt ST o M. "
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mount [ maovnt | v. &% t crash [kree[] n. %5

flexible ['fleksobl] adj. REd; Z#M# | headlight ['hedlat] n. £ 3L 4T; AN
wheel [wil] n. &% ¢ spark [spak] n. k7

steering [ 'stiorig ] n. #H), # K * battery ['beetori| n. [ | ¥ 3, Fr
brake [bretk | n. #| &% vi. | % t alternator [‘odtonerta(r) ] n. (XA E L
suspension [ sa'spenfn] n. &% : #) A E

aluminum [aljummoam | n. 48 i distributor [ di'stribjeta(r) | (K s #LH) 4
fiberglass ['farboglas] n. L4 sH2L | @B &

compartment [ kom'pa:tment | n. % i coil [kal] n. % &

crumple ['krampl] vi. % %; #AAE + switch [switf] n. F 3%

) SENTENCES 8%

@ The major systems of an automobile are the engine, chassis, body and the electrical system.
AFENIZEMALIN, R, FHPLREL,

@ The engine is comprised of pistons, cylinders. tubes to deliver fuel to the cylinders. and
other components.

A ERE, Rb4r, Hrif At E R 4reh F il Fo s SRR 2 AL

@ The chassis must be strong enough to bear the weight of the car, yet somewhat flexible
in order to sustain the shocks and tension caused by turning and road conditions.
RIECIARBER, ARTAFHEE, AT REET RN T RG T ERKS,
WAFH— R EM,

@ In most instances, its solid structure protects passengers from the force of an accident.
EXSHEAT, CHEAZHTARPRELLFROGE,

@ Electricity is used for many parts of the car, from the headlights to the radio, but its
chief function is to provide the electrical spark needed to ignite the fuel in the cylinders.
wARTAENFSA, NETHKFIARMN G, 25 F 252 R4 SRR A AR
AT T 0 KL,

ASIGNMENTS BE543

1. List the major structure of an automobile.
2. What’s the function of the chassis?
3. What is the chief function of the electrical system?

1.2 Car Production

Car production is a complex process consisting of step-by-step creation of a new car.
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Before leaving the assembly line, a car will pass through five main processes as follows.

The Press Shop (Figure 1-2)
It’s here that steel is shaped and moulded to form the panels that will become a bare

hodyshell.

Figure 1-2 The Press Shop

The first step in the production process is to prepare the raw steel that will be used to
make our vehicles. Sheet steel arrives in rolls before it is chopped and formed to make the
individual components that will be welded together to make each car.

Before the steel is shaped, it has to be prepared. Each steel roll is delivered to a
machine that unrolls the coil and smoothes the metal so it is perfectly flat. The metal is
then cut into sheets and stamped into the individual panels that make up the car’s basic
structure. The finished panels are gathered into racks, where they are passed in sequence to
the welding shop.

I'he Welding Shop (Figure 1-3)

In the welding shop. pressed panels are welded together to create a bodyshell. Each
bodyshell is given an identity tag that will remain with it right the way through the
production process. Created by the production system, this tag determines the car’s colour,
engine specification, (rim. etc.

In its simplest form, the welding shop can be
divided into two — the welding stations staffed by
skilled people, and those powered by machines. Both
stations bring together thousands of individual steel
components to create a new bodyshell.

Components are built up into sub-assemblies,

which are brought together to create a car. At the

end of the bodyshell line the honnet and hoot are

Figure 1-3 The Welding Shop

attached to the car by hand. The team here also
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makes a final visual inspection, ensuring that the bodywork is perfectly joined and that the
panels are smooth without dents, abrasives or other deformations that could create a
finishing problem when undergoing the painting process. From here they are lifted onto a

conveyor that takes it into the paint shop.

I'he Paint Shop (Figure 1-4)

When it comes to cleanliness. the paint shop leaves nothing to chance. Maintaining a
spotlessly clean, dust-free environment is critical to the quality and consistency of each
car’s paint job. Now, in order to make the quality standard for line-off, there are four
layers in painting including: ED, Sealer & PVC, Primer and Topcoat (gloss and color).

Surface pretreatment: After leaving the welding shop, the surface of the body will be

cleaned to increase the anti-rust property and adhesion of the ED step.

\ T | T
bh.. £ i "as
3 ey : 3 -,,. {

v

Figure 1-4 The Paint Shop

ED. After the surface pretreatment step, the body will be embedded in the ED paint
tank ( Electrophoretic Painting Process — E coat). This process is also known as
clectrodeposition to make a better painting on the surface. After being taken out of the ED
paint tank, the body would be dried in an oven to a high temperature for drying the paint
and created the hardness of the coating.

Sealer & PVC: This step helps seal the edges of steel, against the external impacts
during driving (waterproof and antinoise).

Primer: It increases the adhesion of the topcoat as well as the gloss and color. After
the primer layer, the body will be in the drying process with high temperature.

Topcoat: It is the painting layer that creates the beauty for vehicles and shows a true
color of the vehicle. Therefore, its requirements are included in three words “gloss,
durability and reality.” The color will be sprayed onto the primer layer by electrostatic
painting process. After that, body will be dried in an oven to a high temperature for drying

the surface.
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Upon completion, the full body will be checked with a fine finish before moving to the
assembly shop.

The Assembly Shop (Figure 1-5)

As soon as the bodyshell arrives in the assembly shop, the doors are removed and sent to
another line to have their trim, glass, speakers and mirrors installed. The body, meanwhile, has
covers laid in strategic locations to protect the paintwork and components from potential damage.

Because assembly is so complex, the whole task is divided into several parts; the trim

line, the power train line and the final line.

Inspection (Figure 1-6)

It was the final step in the production process before delivery to dealers. In order to
ensure the highest quality products, all vehicles must go through the final check where its
engine is audited, its lights and horn checked, its tires balanced, and its charging system
examined. Any defects discovered at this stage require that the car be taken to a central
repair area, usually located near the end of the line. When the vehicle passes final audit,
it is given a certificate and driven to a staging lot where it will await shipment to its

destination.

'7?-_ -

f’?.\

Figure 1-5 The Assembly Shop Figure 1-6 Inspection

In a few hours, it has been transformed from a sheet of bare metal to a high-quality car.

KEY TERMS 34213

steel [stidl] n. 44k ¢ identity tag R AT E; &R E
mould [moauld] vt. #4 trim [trm] n. ¥ A
panel ['penl] n. & ; FHK ' bonnet ['bonit] n. XFHHE; RHHilE

bodyshell ['bodifel] n. %4 ; £%4% | boot [but] n. (KEEHM) 54
stamp [steemp] vt. CAALER TR W EH| K © dent [dent] n. EK, Mk
rack [rek] n. #F + abrasive [a'bresiv] n. #FEH



deformation [ difor'meifn] n. % %
conveyor [ ken'vers] n. £ #l; &%
anti-rust adj. [ 4

adhesion [ad'hizn] n. W& 4
electrophoretic [ 1lektrofo'retik | adj. #, ¥k &Y

electrodeposition [ i'lektroudepa'zifon | n.

(2] BiiAR; w4k
oven ['avn] B£5, M4
gloss [glos] n. XEE; H&F
primer ['praima(r) | n. K&

SENTENCES EERH!
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* durability [djvoro'biloti] n. it A E; #FAM
" horn [hom] n. =%\

' tire [tan(n)] n. #

t defect ['difekt] n. # &5, 4

a staging lot I Bt i &

press shop # JE % [

- welding shop ¥ # % [7]

paint shop % % % |g]

assembly shop ¥ B % 5] ; % 3% % |4

@} Car production is a complex process consisting of step-by-step creation of a new car.

Before leaving the assembly line, a car will pass through five main processes as follows.

AFEFRBT RO R —BMEG T R, EHETRREAZN, —HAFHBLAT

EIANZTELR,

@ It’s here that steel is shaped and moulded to form the panels that will become a bare

bodyshell.

EXE, MEBRERE, BRPERAF LI TR,

&) In the welding shop, pressed panels are welded together to create a bodyshell.
ERBEE, FEEYHARBIFEE R, BA—NEF5% 5.

) Surface pretreatment: After leaving the welding shop, the surface of the body will be

cleaned to increase the anti-rust and adhesion of the ED step.
R@TALIR. BIOFRENG, HiAkES A, VORI R T RGOSR A T .

€ As soon as the bodyshell arrives in the assembly shop, the doors are removed and sent to

another line to have their trim, glass, speakers and mirrors installed.

%k G EF A ERER G, £hAMIH, FRiEEH S —FKE, MERE LR,

W, P ERER,

| ASIGNMENTS BE543

1. What are the four processes of automobile manufacturing?

2. How many layers in painting? What are they?

3. Name out the three parts of the assembly task.
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Case Study SEZ4 =

é

Production Process of BMW i8 F 53 i8 B4 =iz

Innovative manufacturing technologies and the application of new materials
characterize the production process for BMW i cars. Their production stands at the
beginning of a value chain that is completely aligned with sustainability criteria. From the
raw materials production to the energy-efficient
vehicle operations and the recycling as the last step,
the chosen approach makes a considerable contribution to
the favorable overall life cycle assessment of the plug-in
hybrid sports car BMW i8. In both the development
and the production of the BMW i8, the outstanding

technological expertise of the BMW Group comes to
the fore.

The BMW Group’s global lead in automotive engineering is demonstrated, among other
things, in the industrial production of components made of carbon fiber reinforced plastics
(CFRP). The development and production of both the combustion engine and the electric
motor of the hybrid sports car are also carried out completely by the BMW Group.

The innovative vehicle architecture of the A
BMW i8 comprises two elements: the Life
module, the passenger cell made of carbon fiber
reinforced plastic (CFRP), and the aluminum
Drive module, which incorporates the entire

drivetrain and chassis technology. The Life Drive

concept and use of CFRP allows production times
to be cut by half compared to those required for
an equivalent car built along conventional lines. The process is less investment intensive as
the high costs required for a conventional press shop and paint shop are no longer an issue
and the Life and Drive modules can be manufactured alongside one another.

The BMW 1 production network comprises a plant in Moses Lake, Washington State,
for the carbon fiber production and a plant in Wackersdorf for the processing into carbon
fiber laminates. Both these facilities are operated by SGL Automotive Carbon Fibers
(ACF), a joint venture set up by the BMW Group and the SGL Group. They are joined by
the BMW Group’s own plants in Dingolfing, Landshut and Leipzig.
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1. & iAiC

EFAFEEVEERLS, ENR4TWiET, BTVMIAEMRETE, . engine (&
sh#l), chassis (JK #&), crankshaft (@#h%d), generator (& B #1), clutch (B & 38),
suspension (B%) %, ENNERAREXEHBN, M2 —RE, EPEXPEHREH
E BB TR,
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Have you ever opened the hood of your car and wondered what was going on in there?

A car engine can look like a big confusing jumble of metal, tubes and wires to the

uninitiated. You might want to know what’s going on simply out of curiosity. Or perhaps

you are buying a new car, and you hear things like “3. 0 liter V-6” and “dual overhead

cams” and “tuned port fuel injection”. What does all of that mean?

2.1 Car Engines Introduction

The purpose of a gasoline car engine is to convert gasoline into motion so that your car

can move. Currently the easiest way to create motion from gasoline is to burn the gasoline

inside an engine. Therefore, a car engine (Figure 2-1) is an internal combustion engine—

combustion takes place internally.
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