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CH-432 Materials Science 

Credit Hours:  2-1 

Prerequisite:  Nil 

Course Objectives 

1. This course introduces the fundamentals of materials science, focusing on the 

classification and properties of metals, ceramics, polymers, and composites. It 

covers atomic bonding, crystal structures, and defects, along with differences 

between amorphous and crystalline materials. Key characterization techniques like 

XRD, SEM, and TEM are discussed. The course also explores mechanical, 

electrical, magnetic, and optical properties, corrosion testing, and basic processing 

methods such as casting, forging, extrusion, CVD, and PVD. Case studies and 

emerging materials like biodegradable polymers and smart materials are included 

to highlight real-world applications 

Detailed Contents 

2. Introduction to materials science. Classification of materials such as metals, 

ceramics, polymers & composites. Atomic bonding and structure (ionic, covalent, 

metallic, van der Waals forces). Crystal systems and defects (point, line & planar). 

Structure (amorphous vs crystalline) and characterization (X-ray diffraction, SEM 

and TEM) of materials. Mechanical, electrical, magnetic & optical properties of 

polymers & composite materials. Corrosion and degradation testing of materials. 

Materials processing (casting, forging, extrusion, thin films and coatings: CVD & 

PVD). Case studies: aerospace, electronics & biomedical implants. Emerging 

materials (biodegradable polymers and smart materials). 

Course Outcomes  

3. By the end of this course, the students will be able to: 

Explain the relationship between chemical structure, properties, and applications 

of different materials, including metals, ceramics, and polymers etc. 

Characterize materials using techniques such as X-ray diffraction and electron 

microscopy etc. 

Evaluate the selection and design of materials for specific industrial and 

technological applications.  

Relevant Experiments 

4. Crystal structure analysis of materials using different techniques. Mechanical 
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testing of materials. Conductivity and resistivity testing of materials. Applying 

impact resistance on polymers and composites. 
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