신 소 재 공 학 과
(DEPARTMENT OF MATERIALS SCIENCE & ENGINEERING) 
Introducing MS & E 
The Department of Materials Science and Engineering (MSE) of the Graduate School at the Yeungnam University is a department posing strong academia-industry cooperative education and research. There are 18 active faculty members. Also, 1 foreign faculty, 1 adjunct faculty, 1 NRF-assigned faculty, and 1 academia-industry faculty work for the department. Currently, there are 2 Doctoral students, 36 Master students, 3 staffs, and 4 research faculties. In MSE department, world-class research facilities are provided for the synthesis, processing and characterization of materials.
MSE faculty members conduct a wide range of experimental and theoretical research. The four areas of concentration are: Advanced Metallic Materials and Materials Processing, Electronic Materials, Ceramic Materials, and Energy-related Green Materials.  All MSE faculty members are affiliated with the Institute of Materials Research at the Yeungnam University.
List of Faculty Members
	Position
	Name
	Last School Graduated
	Degree
	Research Area

	Professor
	Ko, Young Gun
	POSTECH
	Ph.D.
	Plastic control and Mechanical Modeling of Metals

	Professor
	Kwon, Hae-wook
	Case Western Reserve University
	Ph.D.
	Metals Processing, Solidification & Casting

	Professor
	Kim, Sukyoung
	Univ. of Vermont
	Ph.D.
	Bio-materials

	Professor
	Kim, Soo-Hyun 
	Seoul National Univ.
	Ph.D.
	Semiconductor Device Processing, TEM, Thin Film Solar Cell

	Professor
	Kim, Hae-Kyoung
	Illinois Institute of Technology
	Ph.D.
	Energy & Environment, Polymer Synthesis & Membrane Technology, Fuel Cell

	Professor
	Baek, Eung Ryul
	POSTECH
	Ph.D.
	Alloy Development

	Professor
	Yoon, Dang-Hyok
	Clemson University
	Ph.D.
	Electroceramic processing, powder, SiC, SOFC

	Professor
	LEE, Moon-Ho
	KAIST
	Ph.D.
	Interface Engineering

	Professor
	Lee, Jai Yeoul
	Univ. of Texas at Austin
	Ph.D.
	Electronic Materials

	Professor
	Lee, Hee Young
	Virginia Polytechnic Institute & State Univ.
	Ph.D.
	Electronic Materials

	Professor
	Cho, Kye Hyun
	Pennsylvania State Univ.
	Ph.D.
	Electrochemistry, Fuel Cell, Corrosion & Failure Analysis

	Professor 
	Han, Kwan Hee
	KAIST
	Ph.D.
	Structure-property Relationship, Physical Metallurgy

	Professor
	Han, Joo-Hwan
	Seoul National Univ.
	Ph.D.
	Ceramic Joining & Coating

	Associate Professor
	Kim, Hyun Tae
	KAIST
	Ph.D.
	Semiconductor Materials, Silicon Solar Cell

	Assistant Professor
	Park. Noh Geun
	Kyoto University
	Ph.D.
	Multiple-Principal & High-Entropy Alloy

	Assistant Professor
	Ryu, Jungho
	Seoul National Univ.
	Ph.D.
	Functional Ceramics and Devices

	Assistant Professor
	Kang, Jee-Hyun
	University of Cambridge
	Ph.D.
	Physical Metallurgy


Academic Programs

The Department of Materials Science and Engineering at the Yeungnam University offers students high quality education and cutting edge research experience. We offer Master degree and Ph. D. degree programs. The Master degree program requires at least 2 years and Ph. D program requires 4 years or less. A Combined Program of M.S plus Ph. D is also offered. When taking the combined program, there is no need for writing a M.S. thesis and the time for finishing Ph. D. degree can be saved.
,
Master degree
Ph. D. degree
Combined program of Master degree and Ph. D
Students entering the Department of Materials and Science of the Graduate School at the Yeungnam University have undergraduate degrees in a number of scientific and engineering disciplines, e.g., Materials Science and Engineering, Chemical Engineering, Physics, Mechanical Engineering. Especially, for foreign students, we offer special scholarships if they are qualified for the requirements by the Graduate School of the Yeungnam University. The scholarship awarded for the foreign students can differ depending on his/her degree of qualification. For more details, please refer to the guideline for the scholarship for foreign students. 
Course Description
■ Core Courses
결정특성론  3 credits
(CRYSTAL PHYSICS)
General principles of crystal physics; crystal symmetry and crystal properties; transformation and second rank tensor; equilibrium properties (e.g., stress and strain tensors, thermal expansion, piezoelectriciy, elasticity); transport properties (e.g., diffusivity, thermal and electrical conductivity), crystal optics.
결정학특론  3 credits
(ADVANCED CRYSTALLOGRAPHY)
Symmetry and symmetry operations, 2-D lattices, space lattices, point group, space group symmetries, space group, real crystals, reciprocal space and relation to diffraction; relation between crystal symmetry, phase transitions and physical properties, etc.    

상변태특론 3 credits
 (ADVANCED TOPICS IN PHASE TRANSFORMATIONS)
Advanced topics in phase transformations in materials, including phase stability, kinetic equations, phenomenological theories for both diffusional and diffusionless phase transformations in the solid state, order-disorder transition, spinodal decomposition, martensitic transformations, etc.
상평형특론 3 credits
(ADVANCED COURSE IN PHASE EQUILIBRIA )
The principles of phase equilibrium in homogeneous and heterogeneous materials systems and their application to phase diagram; thermodynamics of solutions, stoichiometry and non-stoichiometry compounds; measurements of thermodynamic quantities; calculation and optimization of phase diagram.
재료강도학특론 3 credits
(ADVANCED MECHANICAL BEHAVIOR OF MATERIALS)
The tensor analysis of elasticity, plastic deformation, plasticity under multi-axial stress state, mechanical equation of state, Bauschinger effect, instability under multi-axial stress state, dislocation theory and strengthening mechanisms, fracture and fracture mechanics, effect of residual stress and anisotropy, low cycle and high cycle fatigues, creep rupture. 
재료물리 3 credits
(PHYSICS OF MATERIALS)
A brief review of classical and quantum mechanics; electrons in solids; the quantum theory of solids, the lattice vibration, the energy band theory; the electrical, magnetic, dielectric and optical properties of solids; 
재료물성론 3 credits
(ADVANCED MATERIAL PROPERTIES)
Fundamentals and advanced treatments of material physics for in-depth understanding of electrical, thermal, magnetic, and optical properties in solids..
재료열역학특론 3 credits
(ADVANCED THERMODYNAMICS OF MATERIALS)
Understanding thermodynamics of material systems from the viewpoint of statistical thermodynamics; the fundamentals of thermal physics and statistical thermodynamics; the notion of an ensemble, entropy and chemical potential; application of the statistical thermodynamics to the defect chemistry and the mass transport; non-stoichiometry and electrical conductivity. 
재료의구조및결함특론 3 credits
(ADVANCED STRUCTURE AND DEFECT)
Advanced treatments of crystal structure and defect; simple structures and derivative structures; point defects in metals and compounds, dislocation and slip, fault and twinning and twin boundaries, low-angle and high-angle boundaries, coincident lattice sites, O-lattice theory, etc. 
전자현미경 3 credits
(ELECTRON MICROSCOPY OF MATERALS)
The electron optics and principles of conventional transmission electron microscopy; kinematic theory for electron beam diffraction and image formation; crystal structure and defect analyses; interpretation of images; a brief introduction of CBED, microdiffraction and HREM..
■ Electives
개별연구(1) 3 credit
(INDEPENDENT STUDY (1))
개별연구(2) 3 credit
(INDEPENDENT STUDY (2))
재료과학특론  3 credit

(ADVANCED MATERIALS SCIENCE FOR ENGINEERS)
Advanced treatment of structure-property relations, covering mechanical-, electrical-, magnetic-, thermal-, and optical properties; designing or engineering of materials to meet the predetermined set of properties.
계면현상론 3 credit
(INTERFACIAL PHENOMENA) 
Thermodynamics of interface; the definition of physical and chemical interface and its physico-chemical characteristics; the origin and anisotropy of interfacial energy; gamma plot and Wulff theorem; curvature effect on chemical potential; impurity segregation at interface; wetting and boundary configuration; kinetics of boundary movements; the role of interface in precipitation and materials transport; measurements of interfacial properties
금속소성가공특론  3 credit
(ADVANCED METAL FORMING )
The theories and principles of elasticity and plasticity on the basis of continuum mechanics and the application to deformation process; concepts and calculation of deformation stress, force, efficiency, etc.; the effect of metallurgical factors on metal forming; characterization and evaluation of deformed structure.
금속의응고   3 credit
(SOLIDIFICATION OF METALS AND ALLOYS)
Thermodynamics of solidification; nucleation and growth kinetics; solidification with no composition change; solidification of alloys-single phase and muti-phase alloys; solidification under equilibrium and non-equilibrium condition; instability of liquid/solid interface; eutectic solidification, etc.
금속의파괴  3 credit
(FRACTURE OF METALS)
Introduction to the field of fracture mechanism, various fracture criteria led by structural failure and the desire for increased safety and reliability of structure, overview of problem of fracture and fatigue in structure, theoretical development of stress-intensity factor, the test methods for the determination of critical stress intensity factor, Factors affecting the fracture toughness such as temperature, loading rate and thickness, the relationship between stress, flow size and toughness, fatigue, stress corrosion, corrosion fatigue, etc.  

금속재료특론  3 credit

(ADVANCED METALLIC MATERIALS)
Selected topics on emerging materials and novel materials processing, Problem-based assignment and discussion on the advanced materials; principles of materials design and processing design,
금속조직학특론 3 credit

(STRUCTURE OF METALS)

Phase equilibrium in multi-component system, Evolution of microstructure in multi-component system, Diffusion in multi-component system, Metal physics for the formation of compounds, etc.
기기분석특론  3 credit

(ADVANCED INSTRUMENTAL ANALYSIS)
The principle and instrumentation for qualitative and quantitative analyses of various materials; the practical application of spectroscopy, voltammetry, chromatography, etc.
나노분말합성  3 credit
(NANO-POWDER PROCESSING)
The fundamentals of nano-structured materials; the synthesis via gas phase reactions or precipitation reactions; the properties and applications of nano-structured materials; case studies of quantum dot (lasers), ductile ceramics, solar cells, memory devices, magnetic refrigeration, etc. 
내마모재료   3 credit

(WEAR RESISTANT MATERIALS)
The fundamentals of wear mechanism; classification and properties of wear resistant materials: metals and alloys, ceramics, composite materials; test and evaluation methods of wear resistance. 
미세습식제조기술  3 credit
(WET CHEMICAL MICRO-TECHNOLOGY)
Micro-fabrication by wet chemical method for multi-layered PCB and submicron process for Si wafer; electrochemical deposition and etching on semiconductors and nonconductors; electrochemical micro-techniques and how to super-fill vias and trench, formation of bump, micro-coating and micro-etching.
박막제조공학    3 credit

(THIN FILM TECHNOLOGY)
Various fabrication technologies to produce thin film materials, and their operating principles, including physical vapor deposition, plasma-aided processes, laser-aided process, chemical vapor deposition, etc.; characterization and evaluations of thin films and their applications.
반도체소자제조공학 3 credit
(VLSI FABRICATION TECHNOLOGY)
The structure and principle of semiconductor devices; the advanced fabrication processes of novel devices and circuits onto semiconductor substrates; run sheets of representative devices - MOSFET, BJT, MESFET, etc. 
복합재료특론  3 credit
(DESIGN AND FABRICATION OF COMPOSITE MATERIALS)
Classification and properties of various composites containing particulates, fibers and whiskers, as a reinforcing material; structure-property relations, especially regarding strengthening and toughening; effect of residual stress; recent progress in nano-composites.
분말공정특론   credit

(ADVANCED POWDER PROCESSING)
Novel methods of powder processing to manufacture small but intricate precision parts; the powder injection molding process, compression molding, and extrusion; powdered materials, organic binder system, formulation and rheology of feedstock, forming via injection molding, compression molding, extrusion, etc; various techniques of debinding, sintering and post-sintering processes; case studies.
분석전자현미경 3 credit
(ANALYTICAL ELECTRON MICROSCOPY)
The fundamentals of AEM and its capabilities; the instrumental configuration of AEM facilities and its alignment; diffraction and imaging modes in the AEM; applications of AEM - quantitative x-ray microanalysis and its limits, electron energy loss spectroscopy(EELS), microdiffraction, convergent beam electron diffraction (CBED), and high-resolution transmission electron microscopy(HREM).
비정질재료  3 credit
(AMORPHOUS MATERIALS)
Properties and behavior of glass forming liquids; theory of the liquid; phase transformation; liquid immiscibility, crystallization, glass transition; physical properties of melts; characteristics of glasses and glass-ceramics; microstructure characterization, x-ray diffraction, spectroscopy and chemical analysis, thermal analysis, and surface analysis.
생체재료  3 credit
(BIOMATERIALS)
Basics of materials for medical applications; criteria for bio-compatible materials and materials selection from various engineering materials- metals, polymers, ceramics, and composites; selected issues for medical device applications, such as reliability, requirements, test methods; state-of-the art of bio-materials; FDA guidelines for medical devices; new materials for medical devices; case studies.
세라믹공정특론 3 credit
(ADVANCED CERAMIC PROCESSING)
In this course, the basic theory of the general ceramic processings such as ceramicpowder synthesis, ceramic powder processing, shaping and sintering will be covered. Especially surface chemistry and rheology in conjunction with powder synthesis and ceramic forming will be emphasized and the case study on the microstructure control will be performed.
소결공정특론 3 credit

(THEORY OF SINTERING PROSESSES)
습식표면공정 3 credit
(WET SURFACE PROCESSING)
The basic principle and application of wet surface processing; anodizing, painting, electro-plating, electroless plating, etching; application and case studies in auto industries and consumer electronics, etc. 
신기능전자소자  3 credit

(NEW FUNCTIONAL ELECTRONIC DEVICES)
Recent advances in electronic materials and devices; non-volatile memory devices such as ferroelectric random access memory (FRAM) and magnetic random access memory (MRAM); infrared detector, micro-sensors and actuators; application to the recently developed MEMS technology. 
신소재공학세미나 3 credit

(MATERIALS SCIENCE & ENGINEERING SEMINAR)
Graduate student seminar.
실험계획법  3 credit

(Design of Experiments)
The concept of Design of experiments (DOE) to optimize designs for performance, quality, and cost; fractional factorial design, full factorial design, response surface method and Taguchi method; use of a structured plan with the input factors as a variable to optimize efficiently output responses with minimal variability. 
에너지재료특론  3 credit

(ADVANCED ENERGY MATERIALS)
Topics in fuel cell; the ideal structures and functions of electrolytes and electrodes in fuel cells; fabrication and evaluation methods in unit cell, stack, and system.
용접공학특론  3 credit
(ADVANCED WELDING PROCESSES)
Topics in the advanced welding methods and processes; selection of proper combination of various welding consumables; weldment design; welding of metallic and advanced materials; control of distortion and defects in weldment; test and evaluation methods of weldment properties.
유무기하이브리드재료 3 credit
(ADVANCED ORGANIC-INORGANIC HYBRID MATERIALS)
Applications of organic-inorganic hybrid materials in the field of energy, bio, micro-electronics; the synergy of organic-inorganic hybrid effects; the functions of organic-inorganic hybrid materials; design and fabrication via various processing methods, such as sol-gel, assembling, self assembling, etc.
자성재료  3 credit

(MAGNETIC MATERIALS)
Physics and principles of magnetism and magnetic materials; magnetic measurements; soft and hard magnetic materials and their applications; various fabrication processes for bulk, strip and thin films; recent progress. 
재료수명예측  3 credit
(MATERIALS LIFE PREDICTION)
Prediction of service life of metal components in atmospheric and corrosive environments; basics of corrosion and crack propagation; life extension via corrosion control, computer-aided approach and numerical simulation.
재료파괴역학 3 credit

(FRACTURE MECHANICS OF MATERIALS)
Fundamentals of mechanical behavior of brittle materials and materials having limited ductility; strength and fracture mechanics; fracture resistance and fracture toughness; methods to improve resistance to fracture; evaluations of fracture resistance and toughness; recent development. 
재료표면개질   3 credit

(SURFACE MODIFICATION)
The principles and practice of various surface modification methods; ion implantation, sputter etching, forming a few atomic layers, and coating on a substrate surface; recent progress in surface modification technology.. 
전기화학특론 3 credit
(ADVANCED ELECTROCHEMISTRY)
Principles and applications of electrochemical thermodynamics and reaction kinetics; ionics, electrode potentials, Eh-pH diagrams, polarization phenomena, various overpotentials, mixed potential theory, and application to various metallurgical processes.
전자세라믹재료공학   3 credit

(ELECTRONIC CERAMIC MATERIALS)
Understanding electrical and optical properties of ceramic materials in terms of crystal chemistry and solid state theories, with an emphasis on relation between chemical compositions, processing, and properties.
진공기술  3 credit
(VACUUM TECHNOLOGY)
Fundamentals of vacuum science, vacuum pumps and systems, vacuum gauges and gauge controls, materials for vacuum and hardware, troubleshooting, leak detection; various applications including thin film preparation, heat treatment, sintering, melting for materials processing
철강재료특론  3 credit

(ADVANCED FERROUS METALLIC MATERIALS)
Introduction to advanced ferrous alloys and their properties; the principles of alloy development through control of chemistry and microstructure, as well as a proper combination of heat and mechanical treatments; controlled-rolled steels, interstitial free steels, boron steels, secondary hardening steels, dual phase steels and duplex stainless steels, TRIP steels, TWIP alloys, precipitation-hardenable alloys; special heat treatments; advanced forming technologies. 
태양전지공학특론  3 credit

(ADVANCED SOLAR CELL ENGINEERING)
Advanced Solar cell Engineering will introduce the principle and application for  materials, device structure, manufacturing process, and photovoltaic conversion theory, efficiency and characterization on a variety of solar cells from currently commercialized products to future products for next generation. For examples, silicon, compound thin film, and dye-sensitized organic solar cells will be introduced for current industrialization and the development of quantum dot solar cell for next generation.  

특수문제연구(1) 3 credit
(SPECIAL STUDY(1))
Special study for emerging materials, synthesis and fabrication.
특수문제연구(2)   credit
(SPECIAL STUDY(2))
Special study for emerging materials, synthesis and fabrication.
특수문제연구(3) 3 credit
(SPECIAL STUDY(3))
Special study for emerging materials, synthesis and fabrication.
표면및박막분석  3 credit

(SURFACE AND THIN FILM ANALYSIS)
The physics and principles of experimental tools and techniques for the analysis of surface and near surface region of materials, especially in the form of thin film; SEM, TEM, AES, SIMS, FIB, XPS, XRD, XRR, AFM, SCM; interactions of materials with electron, ion or X-ray; the application to the memory devices; case studies.
표면처리특론 33 credit

(ADVANCED SURFACE TREATMENT)
Introduction to various surface treatment methods and technology; principles and practice; recently developed surface treatment methods and technology.
합금설계  3 credit

(ALLOY DESIGN)
The basic concept and general principles utilized in alloy design; understanding structure-property relations and manufacturing process; selected case studies - ultra high strength alloys, shape memory alloys, amorphous alloys, nano materials, intermetallics, and wear resistant materials.
화학반응속도론  3 credit

(REACTION KINETICS IN METALLURGY )
The fundamentals and applications of reaction kinetics of metallurgical processes, such as oxidation, reduction, roasting, thermal decomposition, etc.
후막공정특론  3 credit

(ADVANCED THICK FILM CERAMIC PROCESSING)
Introducing on the fabrication of thick film ceramic materials, including preparation of slurry consisting of organic binder and ceramic powder; binder chemistry, colloidal science and rheology of slurry; characterization and evaluation of raw materials and thick film formation technologies.
