
 

4. ELECTRICAL, ELECTRONICS AND MAGNETIC BEHAVIOR OF MATERIALS  

 

Module I (7 Hours) 

      Introduction: Classification of electrical materials: conductors, semiconductors, dielectrics, 

superconductors, their types and applications. 

 Electrical Properties: High voltage conducting materials, High and low resistance materials. Contact 

fuse and filament materials, Conductors, cable & wire materials, Solder, sheathing and sealing 

materials, Electrical properties, Factors affecting electrical conductivity, Wiedemann-Franz law, 

Lorentz number, thermoelectric properties 

Module II (9 Hours) 

 Electronic Properties: Types of semiconductors, Semiconductor compounds and alloys and their 

properties. Materials for different devices. Ruby laser, Semiconductor laser and other lasers etc. 

Optoelectronics LED materials, LCD materials, Photo conductive materials, optical fibre etc. 

Dielectric Properties: Dielectric constant, Dielectric strength and dielectric loss. Polarizability, 

Mechanism of polarization, Behaviour of polarization under impulse and frequency 

switching.Ferroelectrics, Piezoelectrics, Pyroelectrics, Electrostriction effect.Types of dielectric 

materials, Clausius - Mosotti equation. 

Module III (9 Hours) 

 Maenetic Properties: Origin of magnetism, Basic terms and properties. Types of magnetic 

materials.Laws of magnetic materials. Domain theory, Domain growth & domain wall rotation. 

Magnetic anisotropy.Ferromagnetic domains.Magnetostriction& its mechanism.Ferrites, spinels& 

garnets.Hard and soft magnetic materials.Textured magnetic materials, Oxide magnetic materials. 

Magnetic tape, Magnetic bubble, Magnetic glasses, High energy hard magnetic materials, Recent 

developments. 

Module IV (11 Hours) 

 Superconductivity : Phenomenon, properties of superconductors, Meissner effect, Critical magnetic 

field & critical temperature, Types of superconducting materials- Type I& II superconductors, Silsbee 

rule, mechanism of super conduction, BCS theory, Debye temperature. London’s & Glag theories, 

High temperature ceramic superconductor applications: MRI, Maglev, MHD etc. 

 Materials for Specific Applications: Materials for instruments, transducers, consumer electronic items, 

alternators, generators, transformers, computers etc 

 Compact Characterization : Groupings of characteristics, Microstructural features, Pore 

characterization, Mechanical properties, Surface properties, Physical properties etc. 
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