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CHAPTER1 AUTOMOTIVE BASICS

Today’ s average car contains more than 15000 separate, individual parts that must work

together. These parts can be grouped into four major categories: body, engine,chassis and electrical
system ( Fig. 1-1 and Fig. 1-2).

engine

brakes electrical

equipment
power train

suspension

electrical
equipment

brakes

steering suspension

Fig. 1-2 Layout of a commercial vehicle



2 TESE S FE S

1.1 Body

An automobile body is a sheet metal shell with windows, doors, a hood and a trunk deck built
into it. It provides a protective covering for the engine, passengers and cargo. The body is designed

to keep passengers safe and comfortable. The body styling provides an attractive, colorful, modern

appearance for the vehicle.

A sedan has an enclosed body with a maximum of 4 doors to allow access to the passenger com-
partment. The design also allows for storage of luggage or other goods. A sedan can also be referred
_ to as a saloon and traditionally has a fixed roof. There are soft-top versions of the same body design

except for having 2 doors, and these are commonly referred to as convertibles (Fig. 1-3).

k@k 0 (®
a) b)

Fig. 1-3  Saloon and convertible
a) Saloon b) Convertible

The utility or pick-up carries goods. Usually it has stronger chassis components and suspension
than a sedan to support greater gross vehicle mass.

Light vehicle vans can be based on common sedan designs or redesigns so that maximum cargo
space is available.

The bodies of commercial vehicles that transport goods are designed for that specific purpose.
Tankers transport fluids, tippers carry earth or bulk grains, flatbeds and vans are used for general
goods transport.

Buses and coaches are usually 4-wheel rigid vehicles, but a large number of wheels and axles
can be used. Sometimes articulated buses are used to increase capacity. Buses and coaches can be
single-deck or double-deck. Buses are commonly used in cities as commuter transports while coa-

ches are more luxurious used for long distances.

New Words
category [ 'keetigori ] n. Fh, 28
body [ 'bodi ] n. =5
chassis . ['fesi] n. K&
electrical equipment BB E
brake [ breik ] n. wzh, HzhaE

power irain (I EX
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steering [ 'stiarip ] Hm, BHY

suspension [ sas'penfon] B

layout [ 'leiaut ] nE

sheet metal AL

shell [ Jel] b5z

hood [ hud] (Eshl) &

trunk deck EF

cargo [ 'ka:gou] it

styling ¥, SME

sedan [ si'deen ] MEGE

maximum [ 'mksimom ] Ve BKE, BMARE; BEH, BARRH
compartment [ kom'pa:tmant ] R, |6 6EE

allow for g niF

refer to:--as--- E{wRERRE FRA-emeee

saloon [ sa'lain] n. L

convertible [ kon'vartabl ] n. gL

utility [ jus'tiliti ] n. EE

component [ kom'paunant ] n. i Mg, T

van [ven] n/v. HERE; AERE
tanker [ 'tepka] n. %

tipper [ 'tipa] n. BlFE, HEE

bulk (balk] n. FAth, KA, HE, REH, HE
flatbed [ 'fletbed | n. iR E

coach [ kout[] n. K&HEE, DB KSE
axle [ 'aeksl] n. Bh, FH

articulated bus (FBHEENEE
capacity [ ka'peesiti | n. RE, &8
commuter [ ko'mju:t] a. TRRE BT BEASE B
1.2 Engine

The engine acts as the power unit. The internal combustion engine is most common: this ob-
tains its power by burning a liquid fuel inside the engine cylinder. There are two types of engine:
gasoline (also called a spark-ignition engine) and diesel (also called a compression-ignition en-
gine). Both engines are called heat engines; the burning fuel generates heat which causes the gas
inside the cylinder to increase its pressure and supply power to rotate a shaft connected to the power
train.

The way engine cylinders are arranged is called the engine configuration. In-line engines have the

cylinders in a line. This design creates a simply cast engine block. In vehicle applications, the number
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of cylinders is normally from 2 up to 6. Usually, the cylinders are vertical. As the number of the cylin-
ders increases, the length of the block and crankshaft can become a problem. One way to avoid this is
with a V configuration. This design makes the engine block and crankshaft shorter and more rigid.

An engine located at the front can be mounted longitudinally and can drive either the front or
the rear wheels. Rear engine vehicles have the engine mounted behind the rear wheels. The engine

can be transverse or longitudinal and usually drives the rear wheels only.

New Words
act as Hy, EEM, RRH
power unit %R
internal combustion engine PR BL
cylinder [ 'silinda ] n. &L
gasoline [ 'geesalin ] n. bk
spark [ spazk] n. K1t
ignition [ig'nifan] n. R, "k
diesel [ 'dizzal ] n. Leyh Ll
compression [ kom'prefan ] n. R4
shaft [ fa:ft] n. L2t ]
transmission [ treenz'mifan | n. TR, 8, 3%
configuration [ konfigju'reifon ] n. &, g, iR, e
vertical [ 'vastikal ] a./n. THEHM, BIH; BHRK, ®BHmE, BH
crankshaft [ 'kreegk[a:ft] n. B, dfR
mount [ maunt ] v. T, BE, B
longitudinal [ Iond3zi'tjurdinl ] a. DHE, B2FH
transverse [ 'treenzvais | a. Bm R, BMK

1.3 Chassis

The chassis is an assembly of those systems that are the major operating parts of a vehicle. The
chassis includes the power irain, steering, suspension, and braking systems.

1) Power train system conveys the drive to the wheels.

2) Steering system controls the direction of movement.

3) Suspension and wheels absorb the road shocks.

4) Brake slows down the vehicle.

1.3.1 Power Train System

The power train transfers turning effort from the engine to the driving wheels. A power train can
include a clutch for manual transmission or a torque converter for automatic transmission, a transmis-

sion, a drive shaft, final drive and differential gears and driving axles. Alternatively, a transaxle
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may be used. A transaxle is a self-contained unit with a transmission, final drive gears and differen-
tial located in one casing.

A vehicle with a manual transmission uses a clutch to engage and disengage the engine from the
power train. Engine torque is transmitted through the clutch to the transmission or transaxle. The
transmission contains sets of gears that increase or decrease the torque before it is transmitted to the
rest of the power train. The lower the gear ratio selected, the higher the torque transmitted. A vehi-
cle starting from rest needs a lot of torque, but once it is moving, it can maintain speed with only a
relatively small amount of torque. A higher gear ratio can then be selected, and engine speed is
reduced.

A conventional vehicle with the engine at the front and driving wheels at the rear uses a drive
shaft, called a propeller shaft, to transmit torque from the transmission to the final drive.

The final drive provides a final gear reduction to multiply the torque before applying to the driv-
ing axles. On front engine rear wheel drive vehicles, the final drive changes the direction of drive by
90 degrees. Inside the final drive, a differential gear set divides the torque to the axles and allows
for the difference in speed of each wheel when cornering. Axle shafts transmit the torque to the driv-
ing wheels. In a rear-wheel drive vehicle, the axles can be solid or contain joints to allow for move-
ment of suspension. For a front-wheel drive vehicle, the drive shaft has universal joints to allow for
suspension and steering movement.

An automatic transmission or transaxle performs similar functions to a manual transmission or
transaxle except that gear selection is controlled either hydraulically or electronically. The automatic

transmission uses a torque converter, which acts as a hydraulic coupling to transfer the drive.

1.3.2 Steering System

The directional motion of vehicle is controlled by a steering system. A basic steering system has
3 main parts: a steering box connected to the steering wheel, the linkage connecting the steering box
to the wheel assembly at the front wheels and front suspension paris to let the wheel assemblies
pivot. When the driver turns the steering wheel, a shaft from the steering column turns the steering

gear. The steering gear moves tie-rods that connect to the front wheels. The tie-rods move the front

wheels to turn the vehicle right or left.

1.3.3 Suspension System

The purpose of the complete suspension system is to isolate the vehicle body from road shocks
and vibrations, which will otherwise be transferred to the passengers and load. It must also keep the
tires in contact with the road regardless of road surface. A basic suspension system consists of
springs, axles, shock absorbers, arms, rods and ball joints.

The spring is the flexible component of the suspension. Basic types are: leaf springs, coil
springs and torsion bars. Modern passenger vehicles usually use light coil springs. Light commercial
vehicles have heavier springs than passenger vehicles and can have coil springs at the front and leaf

springs at the rear. Heavy commercial vehicles usually use leaf springs or air suspension.



