Department of Materials Sciences and Engineering
National Defense Academy
Course Offerings (2005)

	Required Courses
	Credit
	Yr.
	Semester
	Course Description

	Introduction to Materials Science and Engineering
	2
	2
	1st
	History and Requirements of Invention, Decomposition of Personal computer, Cost, Price and GDP, Forecast and Future trend in Social Activity and Required Materials, Introduction of Atomic Structure, Ceramics, Polymers, Metals, Semi-Conductors and Characte

	Electrical Theory
	2
	2
	1st
	Introduction to electromagnetic and alternating current circuits. 1. Basic law of electromagnetic, 2. Electrostatics, 3.Current and magnetic, 4.Alternating current circuit theory.

	Required Courses : Quantum Theory of Materials
	2
	2
	2nd
	Course Description : Introduction to solid state physics including quantum mechanics, statistical mechanics and quantum theory to understand electrical and optical properties of semiconductors

	Introduction of Materials Science 1
	2
	2
	2nd
	Introduction cource of materials science; thermodynamics, electronic conduction.

	Introduction of Materials Science 2
	2
	3
	1st
	Introduction cource of materials science; crystal structure, magnetics, semiconductor, metal, insulator.

	Thermodynamics in Materials I
	2
	2
	1st
	Course Description; Fundamental concepts of heat, temperature and thermodynamic properties of materials. First, second and third laws of thermodynamics. Phase equilibrium.

	Thermodynamics 2
	2
	2
	2nd
	 1.Phase Transformation,2.Phase Diagram,3.Basic Theory of Statistical Physics

	Strength of Structures and Materials
	2
	2
	1st
	Fundamentals of mechanical properties of materials, stress and strain, bending of beam, torsion and buckling

	Physical Chemistry for Materials
	2
	2
	1st
	Give lessons in (1)features of gas, liquid, solid and phase diagram, (2)Heat of reaction and reaction rate, (3)Gibbs energy and phase equilibrium, (4)Electro-chemistry.

	Origin of Microstructures
	2
	3
	1st
	Intra- and Intermolecular Bonding, Crystallization, Lattice Defects, Phase Diagram and Transformation, Precipitation, Solidification, Diffusion, Elastic and Plastic Deformation

	Science and Engineering for Materials Measurements
	2
	3
	1st
	Course Description; Introduction to materials measurement problems including interpretation of experimental data based on the theories of probability and statistics.

	Introduction to Computing
	2
	2
	1st
	This course is intended to teach students computer skills; computer basics, spreadsheets, databases, computer programming. Finally, students can design an algorithm to solve complex problems.

	Exercises in Materials Science and Engineering
	1
	4
	1st
	Develop capacity to study by reading reference and make presentation.

	Experiments in Materials Science and Engineering 1
	1
	3
	1st
	Basic Experiments in Materials Science and Engineering; Circuit, Optical measurements, Mechnical strength measurements, Microstructure observation, XRD measurements.

	Experiments in Materials Science and Engineering 2
	1
	3
	2nd
	Basic Experiments in Materials Science and Engineering; Resonance, Vacuum deposion, Metal casting, Constituent analysis, Anneal of organic material.

	Graduate Research
	6
	4
	1 and 2
	Research on induvidual topics for each students

	Heat and mass transfer
	2
	3
	1st
	Mass transfer (diffusion), heat transfer (conduction, convection and radiation), fundamentals of fluid mechanics

	Surface and Interface Engineering,
	2
	3
	2nd
	Basic concepts related to surface and interface phenomena.  Surface and Interface, interface reactions, adsorption and catalysts

	Strength of Materials
	2
	3
	2nd
	The goal of this course is that students understand the fundamental properties; stresses, strains, compression, flexure, torsion, beams, columns, and deformations.

	Materials Evaluation
	2
	4
	1st
	Learning of principles and methods for the evaluations of structures and properties in materials. 1. Fundamentals in instrumental analysis, 2. Measurement and analysis, 3. Methods of various measurements and estimations, 4. Actual evaluation.

	Materials Design and Processing
	2
	4
	1st
	How to Design and Prepare various Materials
1. Basic on Design of Materials
2. Fundamental Materials Processing
3. How to Produce Materials in various Processing

	Polymer Materials
	2
	3
	2nd
	Give lessons in history, structure, synthesis, property of synthetic polymer and natural polymer.

	Inorganic Materials
	2
	2
	2nd
	Study of Preparation, Structure and Properties for Inorganic Materials 1. Inorganic Materials are 2. Basic on Inorganic Materials 3. Assorted Inorganic Materials

	Foundations of Metallic Materials
	2
	3
	2nd
	Stress Field and Energy of Dislocation, Strengthening Mechanisms, History and Recent Technology of Iron and Steel Making, Fe-C System, CCT and TTT Diagrams, Martensite, Heat Treatment, Alloying Effect, Al Alloy, Ni Base Alloy, Ti alloy, Welding, Corrosion

	Electronic Materials
	2
	3
	2nd
	Learning of various properties for electronic materials and application to actual devices. 1. Fundamentals and basics for materials, 2. Semiconductive materials, 3. Dielectric materials, 4. Magnetic materials, 4. Electro-optic materials.

	Composite Materials
	2
	4
	1st
	Fabrication methods, structure, properties and applications of advanced composite materials with fiber reinforcement.  Theory, polymer-, metal- and ceramic matrix  composites


	Elective(Subject)
	Credit
	Yr.
	Semester
	Course Description

	Materials Damage
	2
	4
	1st
	  1.Breaking Phenomena,2.Fatigue,3.Creep, 4.Corrosion,5.Measurements and Protection

	Materials Processing
	2
	4
	2nd
	Mechanical processing (cutting, rolling, pressing etc.), joinig (soldering and welding), integration, surface treatment

	Energy Materials
	2
	3 or 4
	1st
	Course Description : Introduction to energy physics including thermodynamics to solve the energy problem.   Modern efforts and materials to harness renewable energy source.

	Environmental Science and Materials
	2
	3 or 4
	2nd
	 1.Environmental Problems,2.Ultimate Conditions,3.Change of Materials,4.Role of Materials Science and Topics

	Advanced Functional Materials 1
	2
	4
	2nd
	Fundamentals of thin solid films and their applications to fields of coatings, energy transformation, information storage and tribology.

	Advanced Materials 2
	2
	4
	2nd
	Learning of properties of advanced materials and principle of operations in actual devices. 1. Electronic ceramic materials, 2. Electro-optic materials, 3. Energy materials, 4. Chemical materials, 5. Sensor materials.

	Advanced Topics in Materials Design
	2
	4
	2nd
	Learning of some ideas and techniques on design of artificially produced functional materials.

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	Materials Development
	2
	4
	2nd
	 1.Material State and Thermodynamics,2.Equilibrium and Non-equilibrium, 3.Phase Transitions,4.Materials under Ultimate Condition,5.Materials Processing and State of Condensed Matter

	
	
	
	
	

	Special Lecture on Material Design
	2
	4
	2nd
	Give lessons in basic technology and problem point to make functional organic inorganic and composite materials.

	
	
	
	
	

	
	
	
	
	

	Metallic Materials for Industrial Applications
	2
	4
	2nd
	Ellingham Diagram, Inverse Problem for Materials Science, Patent, Introduction of Industrial Materials Ranging from Raw Materials, Refining and Inspections to Fabrication of Power Plant 

	Seminar for Electronic Materials 
	2
	4
	2nd
	Learning of fundamentals and new technologies for advanced devices. 1. IC substrate materials, 2. Capacitor materials, 3. Ferromagnetic ferrites, 4. Nonlinear varistor, 5. Ultrasonic transducer.


	Elective(Subject)
	Credit
	Yr.
	Semester
	Course Description

	Advanced Topics in Functional Materials,
	2
	4
	2nd
	Structure and properties of functional materials in nanometer-scale regions. Topics include basic concepts, observation, fractal structures, amorphous and nanocrystalline materials.


