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4. BASICS OF MAGNETISM 

AND MAGNETIC CIRCUITS 



LECTURE PLAN

 origin of magnetic field and its quantities 

 magnetic material characteristics and 

classification

 basic rules and laws of magnetic field

 application of magnetic field characteristics 

in electrical devices



Origin of magnetic field and its 

quantities 

Origin and sources of magnetism

 lodestone: a natural magnet

 Earth is magnetic

 iron, nickel, cobalt and their alloys

(magnets)

 electrical current 

 electromagnet



Origin and sources of magnetism



Quantities of magnetic field
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Magnetic material characteristics 

and classification

• Classification of materials according to their 
magnetic behavior: 
– diamagnetic: repelled by both poles of a magnet 

• e.g. gold, silver, copper, carbon, mercury….

– paramagnetic: weakly attracted to either pole of a 
magnet e.g. aluminum, lithium, magnesium, sodium….

– ferromagnetic: attracted to a magnet strongly  
• iron, nickel, cobalt, and their alloys….

– ferrimagnetic: attracted to a magnet strongly 
• ferrite (iron oxides with aluminum, cobalt, nickel….)
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Basic rules and laws of magnetic field

Ampere´s Law



Basic rules and laws of magnetic field

Ampere´s Law for a solenoid



Basic rules and laws of magnetic field

Faraday´s Law
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time varying flux

a) by motion of a conductor in

the magnetic field

b) by inserting of a conductor

into alternating magnetic field



Basic rules and laws of magnetic field

Faraday´s Law



Basic rules and laws of magnetic field

Faraday´s Law
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Basic rules and laws of magnetic field

Lenz´s Law

Current flows in the conductor in such a way that the magnetic flux

generated by the current is oppose the increasing flux.



Basic rules and laws of magnetic field

Fleming´s Law (Left-hand rule)

  lIBF 

length of the wire in the magnetic field, 

which is vertical to the magnetic field



Application of magnetic field 

characteristics in electrical devices

Measuring instruments



Relays, contactors



Speakers



Electrical machines



Electromagnets


