MPHE-025: MATERIALS SCIENCE
List of OERS

Part-1: Material Structure and Morphology

In the first part of the List of OERs we are providing the list of the lectures pertaining to Material
Structure and Morphology that you should watch. Here, we are assuming that you are
conversant with the basics of Solid State Physics like nature of solid materials and crystal
structures. If required, you may brush up your knowledge using your UG text books.

Now we provide the topic-wise list of lectures to be studied under Structure and Morphology of
solid materials. Please remember that we are providing a sequence of 11 lectures marked by
serial numbers 1 to 11, but these lectures are part of different courses prepared by the experts
with a different sequence. Hence, the Lecture number mentioned against each lecture may not
match with our serial number. Since these lectures are part of series of lectures delivered by the
experts, they may contain a few minutes of recap given by them, which may not directly be
matching with the lecture you have studied as per our sequence. However, this will not cause
any difficulty in your understanding the prescribed topic.

Through these 11 lectures, you will learn about different types of structures of materials like
crystalline, quasi-crystalline, amorphous etc. The bonding in solids plays a vital role in
determining the structure of solids. The materials can also be classified on the basis of their
compositions like metals, ceramics, glasses etc. You will also learn how the morphology of
materials (like mesoporous, micro and nano-structures) is important in determining their
properties.

EXPECTED LEARNING OUTCOMES:
After studying these lectures you will be able to :
> differentiate between amorphous, quasi crystalline and crystalline solid materials;
» explain the influence of short and long range ordering on the material structure;

» describe the 3-D crystal lattices and role of voids in accommodating interstitial atoms in
crystalline solid solutions; and

» explain with examples some intermetallic compounds and ionic solids.

The List of video lectures is as follows:
A. Crystalline and amorphous nature of materials

In the beginning we will prescribe four lectures describing basics of solid structures. They
will help you in refreshing your knowledge about crystal geometries, symmetries in crystal
lattices, and comparing the ideal crystal structures with real crystals.

These lectures are delivered by:



Prof. Anandh Subramaniam
Department of Materials and Metallurgical Engineering IIT-Kanpur
Course: Structure of Materials

Archive Link: https://archive.nptel.ac.in/courses/113/104/113104014/

Apart from the lectures prescribed below, this archive also contains other lectures
describing basic crystal structure, Bravais lattices etc in details. You may go through them,
if you wish to have a quick recap.

1. Lecture-1: Subramaniam: Introduction to material structures
Youtube Link: https://www.youtube.com/watch?v=RJ-OCEz7wd0&t=1873s

2. Lecture-2: Subramaniam: Recap of Crystal symmetry operators, and point groups
Youtube Link: https://www.youtube.com/watch?v=HloLYeH3MI0&t=235s

3. Lecture-6: Subramaniam: Space filling in 2-D, 3-D lattices and tessellation
Youtube Link: https://www.youtube.com/watch?v=zFnPgL0zwgc

4. Lecture-11: Subramaniam: Asymmetric motif as glide plane operation, ideal Vs real
crystal, going from crystal to components
Youtube Link: https://www.youtube.com/watch?v=ZF60UXgvofQ

Composition and morphology of materials

The composition of material influences its applications in major way. Metals, glassy metals,
intermetallic solid solutions, semiconductors, ceramics, polymers are a few categories to
name. The morphology of the material affects its properties widely; in turn deciding its
uses. The following seven lectures delivered by Prof. Jayanta Das (lIT, Kharagpur) and
Prof. Anandh Subramaniam will discuss about various aspects of composition and
morphology of the materials.

The first lecture (Sr. No.5) is delivered by:

PROF. JAYANTA DAS

Department of Metallurgical and Material Science, IIT Kharagpur

Course: Advanced Materials and Processes

NPTEL Archive: https://archive.nptel.ac.in/courses/113/105/113105081/ (For the transcript
of the Lecture)

5. Lecture-1: Das: Introduction to composition of materials for advanced applications
Youtube Link: https://www.youtube.com/watch?v=L4XrNEgQES10



https://archive.nptel.ac.in/courses/113/104/113104014/
https://www.youtube.com/watch?v=RJ-OCEz7wd0&t=1873s
https://www.youtube.com/watch?v=HIoLYeH3Ml0&t=235s
https://www.youtube.com/watch?v=zFnPgL0zwgc
https://www.youtube.com/watch?v=ZF6OUXgvofQ
https://archive.nptel.ac.in/courses/113/105/113105081/
https://www.youtube.com/watch?v=L4XrNEgES1o

The remaining six lectures (Sr. no. 6-11) are delivered by Prof. Anandh
Subramaniam.

6. Lecture-14: Subramaniam: In this video lecture beyond 19 minutes on the timeline, Prof.
Subramaniam describes the types of solids based on their structure and bonding.
Youtube Link: https://www.youtube.com/watch?v=idZRzlYSjiU

7. Lecture-16: Subramaniam: In this video lecture beyond 35 minutes on the timeline, Prof.
Subramaniam explains with demonstration, the concept of voids in the crystal structure
particularly for octahedral and tetrahedral bonding sites.

Youtube Link: https://www.youtube.com/watch?v=0TDVov_kw6A

8. Lecture-17: Subramaniam: In this lecture the voids in HCP and BCC structures are
explained and the role of voids in interstitial solubility of solutes in forming solid
solutions is described.

Youtube Link: https://www.youtube.com/watch?v=0iX4gb5vKkc

9. Lectur-18: Subramaniam: Additions alloy elements to form solid solutions, order-
disorder transformations in solid solutions, long and short range ordering
Youtube Link: https://www.youtube.com/watch?v=dVsLhUv-dkQ

10. Lecture-19: Subramaniam: Difference between solid solution and compounds; properties
of interstitial phases; classes of intermetallic compounds
Yo tube Link: https://www.youtube.com/watch?v=h6IAA TkOB8

11. Lecture-20: Subramaniam: lonic and covalent materials; ionic solids; journey of local
bond coordination to crystal formation, effect of cation size on long range ordering.
Youtube Link: https://www.youtube.com/watch?v=VZRyb7a98nA

After completing the study of these 11 lectures prescribed in Part-1 of the course, you may
proceed to study of Part-2 describing the various processes involved in materials synthesis and
treatments.
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