
MATERIAL SCIENCE 

CLASS 2:  UNIT II  

MAGNETIC MATERIALS 



Syllabus 

UNIT II  - Magnetic Materials 
• Types of magnetic materials – Paramagnetic 

materials – Langevin theory of paramagnetism – 
Weiss theory of paramagnetism – Quantum 
theory of paramagnetism – Ferromagnetic 
materials – Ferromagnetic domains – Origin of 
domains – Exchange integral - Weiss theory of 
ferromagnetism 

• Antiferromagnetism – Neel temperature – 
Molecular field theory of antiferromagnetism – 
Ferrimagnetic materials. 
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BASIC DEFINITIONS 

Magnetic Field or Magnetic Induction (B) 
• Magnet or Electromagnet produces a Magnetic 

field. The field where the magnet attracts or 
repels magnetic materials such as iron, steel, etc. 
it may be defined as a force on a moving charge, 

• F = q x v x B 
  Where 
• F = Force, 
• V = Speed of Particles, 
• B = magnitude of the field. 

 



BASIC DEFINITIONS 

Magnetic Field Strength (H) 
• The amount of magnetizing force (how much force it 

has to magnetize, magnetic materials such as iron, 
steel, etc) is called Magnetic field strength which is 
denoted by (H). It is inversely proportional to the length 
of wire and directly proportional to the current passing 
through it. The SI unit of Magnetic Field Strength is 
Ampere/meter (A/m) and it is a vector quantity and the 
SI formula for Magnetic Field strength is 

• H = NI / 1c 
 Where 1c = magnetic path in meter. 

 
 



BASIC DEFINITIONS 

Magnetic Flux (Φ) 
• In simple words, Magnetic field x area perpendicular to the 

magnetic field (B) is called Magnetic Flux which is denoted 
by Φ or Φm or ΦB. Or it is the amount of magnetic field or 
magnetic lines of force passing through a surface like 
conducting area, space, air, etc. The SI Unit of magnetic flux 
is Wb (Weber). The Formula for finding magnetic flux in the 
SI system is; 

• Φ = BAc 
  Where 
• Ac = area in m2 
• And CGS unit and formula for Magnetic Flux is Maxwell (M) 

and Φ = BAc Ac = area in cm2 respectively. 
 



BASIC DEFINITIONS 

• Magnetization (M) 
 The state of a material being magnetized or the process in which 
magnetic materials are magnetized. It is the density of permanent magnet or 
electromagnet dipole moments in magnetic materials. Or the magnetic 
moment (m) per unit volume (v) by a magnetic field is called Magnetization. 
The SI Unit of Magnetization is Ampere/meter (A/m) and it is also a vector 
quantity. The SI formula for Magnetization is 
• M = m/V 
Where, 
• m = Total magnetic moment and V= volume in m3. 
• The CGS unit and formula of Magnetization is Emu/cm3 and M = m/V 

respectively, where, m = Total magnetic moment, V = volume in cm3 and 
EMU = Electromagnetic units. It may also be defined in term of M = (N/V) x 
m → M = nm ……. (N/V) = n. Where, “m” is the magnetic moment and “n” 
is the number density of magnetic moments. 
 



 


