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ELECTRICAL

FUNDAMENTALS

ORIECTIVES: After studyingthis chapter,thereadershould beable
to:

Prepare
for

ASE Electrical/Electronic Systemg

(A6)certification test
content area "A(General EIectrical/Electronic

system Diagnosis). Define
electricity. Explain the u

oflectrcalmeasurement.
Discussthe relationship among volts, amperes, and ohms. Explainhow magnetism is used in

automotive applications.

KEYTERMS:Ammeter Ampere Atom
Bound electrons Conductors Conventional theory

Coulomb
Electica

potential Electricity Electrochemistry Electromotiveforoe (EMF) Electron theory Free electrons Insulators.lon Neutralcharge
Ohmmeter Ohms

Peltiereffect Photoelectricity Piezoelectricity Positivetemperature

coefficient (PTC) Potentiometer Resistance Rheostat Semiconductor Static electricity
Thermocouple

Themoelectricity Valence ring
Volt Voltmeter Watt

rical

JUPITER

INTRODUCTION EARTH

The electnical system is one of the most important systems in

a vehicle today. Every year more and more components and

systems use electricity. Those technicians who really know and

understand automotive electrical and electronic systems will be

in great demand.

Electricity may be difficult for some people to learn for the

following reasons.

PROTON
MERCURY

sUN

ELECTRON VENUS

MARS

HYDROGEN ATOM

Itcannotbe seen. FIGURE 1 In an atom (eft), electrons orbit protons in the nu-

cleus just as planets orbit the sun in our solar system (right).Only the results of electricity can be seen.

It
has to

be detectedand measured.

Protons, which have a
positive charge

Neutrons, which are electrically neutral (haveno charge

The test results have to be interpreted.

Electrons, which have a negative charge,surround the nu

cleus in orbíts. Each atom contains an equal number of electrons

and protons. The physical aspect of all protons, electrons, and

neutrons are the same for all atoms. It is the number of
eleC

trons and protons in the atom that determines the material ano

how electricity
is conducted. Because the number of negative

charged electrons is balanced with the samenumber of postive

charged protons,an atom has a neutral charge (no
charg9

ELECTRICITY

BACKGROUND Our universe is composed of matter, which

IS anything that has mass and occupies space. All matter is

made
from sightly over 100 individual components called ele-

ments.
The smallest particle that an element can be broken into

and still retain the properties of that element is known as an

atom.SEE FIGURE1. NOTE: As an example of the relative sizes of the parts

of an atom,consider that if an atom were magnified so

thatthe
of this sentence, the whole atom would be bigger

tnau

a house.

DEFINITION
Electricity is the movement of electrons from cleus were the size of the period at the end

one atom to another. The dense center of each atom is called

the nucleus. The nucleus contains:
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