CONCORDIA UNIVERSITY

FACULTY OF ENGINEERING & COMPUTER SCIENCE
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MECH 6661 - 2011
Thermodynamics of Materials and Phase Equilibria
Instructor: Dr. M. Medraj, Office:  EV4.411, Tel: ext.3146, email: mmedraj@encs.concordia.ca

Class:
TBD
Office hours: Wednesday from 3:00 to 5:00 pm.
Text Books:

Phase Equilibria, Phase Diagrams and Phase Transformations – Their Thermodynamic Basis, 2nd edition, Mats Hillert, Cambridge University Press (2008).
Reference Books:
1. Introduction to the Thermodynamics of Materials, 4th edition, David R. Gaskell, Taylor and Francis, Washington, DC (2003).

2. Chemical Thermodynamics for Metals and Materials, Hae-Geon Lee, Imperial College Press, London (1999).

3. Thermodynamics in Materials Science, Robert T. DeHoff, McGraw-Hill Inc. (1993)

4. Thermodynamics of Materials: A Classical and Statistical Synthesis, John B. Hudson, Wiley (1996). 
5. Thermodynamics and Its Applications, Jefferson W. Tester and Michael Modell, 3rd Edition, Printice Hall Inc. (1997)

6. Chemical Thermodynamics of Materials: Macroscopic and Microscopic Aspects, Svein Stolen and Tor Grande, John Wiley & Sons Ltd, (2004).

Course Outline
1- Thermodynamic Laws and Relationships 

2- Partial and Relative State Functions

3- Thermodynamics of Phase Transformations and Chemical Reactions 

4- Calculation of Thermodynamic Functions and Properties 

5- Experimental Methods of Determining Thermodynamic Properties

6- Thermodynamic Properties of Solids, Liquids and Gases: Data, Trends and Methods of Estimation
7- Behaviour of Solutions: Liquids and Solids
8- Phase Equilibria: Multicomponent and Multiphasic Systems

A.  Generalized phase rules,

B.   Phase diagrams, stability diagrams and other diagram types

C. Computational methods: energy minimization

9- Unary, Binary and Ternary phase diagrams

10- Computer Programs for Thermodynamic Modeling

Assessment:

	Assignments
	20 %

	Projects
	30 %

	Final
	50 %


Learning Outcomes:

This is a new and emerging field of study. The course will be useful to the students who are interested in doing research in materials field. They will learn the concepts of computational thermodynamics and their applications to understand materials processing.

This course emphasizes the application of thermodynamics to understand materials.  It will focus on thermodynamic modeling of phase diagrams. The course seeks to teach students the application of thermodynamics on real problems, how to estimate where basic information is scarce and how to interpret thermodynamic information in the context of case studies.  The course will discuss thermodynamic data gathering and the use of computer programs for thermodynamic optimization.  Students will gain hands-on-experience for using thermodynamic software (such as FactSage and WinPhaD) which contain programs for the optimization, calculation and plotting of binary and ternary phase diagrams.

At the conclusion of this course, students should be able to understand the concepts of solution thermodynamics and their relationship to binary phase diagrams and to use the computerized thermodynamic databases.

