
DEPARTMENT OF METALLURGICAL AND MATERIALS ENGINEERING 

NATIONAL INSTITUTE OF TECHNOLOGY, TIRUCHIRAPPALLI 

COURSE PLAN – PART I 
Name of the program 
and specialization 

M.TECH. MATERIALS SCIENCE & ENGINEERING 

Course Title Thermodynamics and Kinetics 

Course Code MT653 No. of Credits 4 

Course Code of Pre-
requisite subject(s) 

Nil   

Session July 2023 
Section  
(if, applicable) 

NA  

Name of Faculty Dr. Anand S Department MME 

Email  anands@nitt.edu Telephone No. 7685933853 

Name of Course 
Coordinator(s) 
(if, applicable) 

NA 

E-mail   Telephone No.  

Course Type  Core course         Elective course  

 

Syllabus (approved in BoS) 

 Introduction to thermodynamics and kinetics – different approaches – emphasis on 
metallurgical thermodynamics, transport phenomena and applications Laws of 
thermodynamics and related applications – concepts of free energy and entropy 
criteria for spontaneity  

 Introduction to solutions – partial molar entities – Gibbs Duhem relations - 
thermodynamic aspects of metallic solutions and salt melts – Raoult’s Law and 
Henry’s Law - regular and quasi chemical models  

 Thermodynamic aspects of phase diagrams – similarity in thermodynamic approach 
towards different classes of materials – thermodynamic aspects of defect formation 
in metals and ceramics – approaches used in chemical modeling  

 Principles of metallurgical kinetics – reaction rates and reaction mechanisms – 
overview of mass transfer, heat transfer and fluid flow – related applications in 
metallurgical processes – role of transport phenomena in mathematical and 
physical modelling 

COURSE OBJECTIVES 
To introduce the principles of thermodynamics and kinetics and illustrate their applications 
in the design of alloy systems. 
 
 
 
 
 
 

 ✓ 



COURSE OUTCOMES  

At the end of the course, students will be able to 

 Course Outcomes Programme outcomes 

CO1 
Understand the terminology associated with engineering 
thermodynamics and have knowledge of contemporary 
issues related to metallurgical thermodynamics.  

1, 2 

CO2 
Knowledge of phase equilibria in two-component and multi-
component systems Estimate thermodynamic properties of 
an alloy in solid or liquid state of ideal and real mixture  

1, 2 

CO3 
Predict the phase transformations in an alloy system with 
an understanding of phase diagrams. 

     1, 2, 4 

 

COURSE PLAN – PART II 
COURSE OVERVIEW 

The course introduces the principles of thermodynamics and kinetics and illustrates their 
applications in the design of alloy systems. 

COURSE TEACHING AND LEARNING ACTIVITIES 

S.No. Week Topic Mode of Delivery 

1 I Introduction 

Board + Power point+ 
animated/real videos 

2 II-V 
Enthalpy, entropy calculations for 
reactions 

3 VI-X 
Free energy for reactions and 
solution thermodynamics 

4 XI-XIII 
Thermodynamic aspects of phase 
diagrams 

5 XIV-XV Metallurgical Kinetics 

COURSE ASSESSMENT METHODS (shall range from 4 to 6) 

S.No. Mode of Assessment Week* 
Duration  
(in Mins) % Weightage 

1 Cycle Test 1 X 60 20 

2 Cycle Test 2 XV 60 20 

3 Assignment -- -- 20 

CPA 
 

Compensation Assessment* 
 

XIX 60 20 

4 End-sem Exam * XXI 180 40 

  
* As per institute 

time table 
  

COURSE EXIT SURVEY (mention the ways in which the feedback about the course shall 
be assessed) 



 


