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Seminar in Materials Engineering (Master Program)
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Literature survey in libraries and other sources to follow the progress in topics of interest in materials

engineering and related areas; Participation in presentation and discussion in department seminar
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Seminar in Materials Engineering (Ph.D. Program)
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Literature survey in libraries and other sources to follow the progress in topics of interest in materials
engineering and related areas; Participation in presentation and discussion in department seminar
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Research Methodology in Mining and Materials Engineering
peAlsznoUveINIite Tanditenemuimnssumilewsuaziag mswanndeaueInsiniite
v aa a S av R a awv
wanmanuadauaz Tlsunsuneuiuaoinl4lumsite nsaidnm 1505350390

Research composition; Research problem in mining and materials engineering; Development of research

proposal; Statistical principles and computer program used for research; Case studies research ethics
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Advanced Mechanical Behavior of Materials
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Principles of elastic and plastic deformation, fracture, creep and fatigue; case studies related to

mechanical behavior of engineering materials, metals and alloys, polymers, ceramics, composites, and bio-materials
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Gold Ore Processing
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Overview on gold mining industry; Ore deposit and mineralogy; Preconcentration of gold ore; Surface

chemistry of flotation. Flotation theory; Flotation kinetics; Case studies on flotation in gold mining. Electrochemistry
of leaching; Gold ore cyanidation; Kinetics of gold ore dissolution; Non-cyanide processes; Environmental impacts
and controls; Case studies.
238-501 Tawniiumﬂmw%’uqa 3(3-0-6)

Advanced Physical Metallurgy
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Review of bonding; Crystals and defects; The role of defects and their interactions with the
microstructure of materials; Relationships between structure and resultant properties; Phase equilibria and phase
transformation; Kinetics of phase transformations
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Advanced Materials Processing and Materials Selection
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Principles of materials selection and application in case studies selected from engineering
practice; Reverse manufacturing methodology
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Advanced Thermodynamics of Materials
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The laws of thermodynamics of gas, liquid, solid and crystalline systems; Phase equilibria and phase

stability of systems; Applications of thermodynamics theory to real problems
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Materials Characterization by Electron Microscope
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Electron optics; Electron-beam-specimen interactions; Image formation in the SEM; The role of
specimen and detector in contrast formation; Imaging strategies; Image interpretation; Qualitative and quantitative
X-ray microanalysis; Energy dispersive spectrometry (EDS) and wavelength dispersive spectrometry (WDS);
Materials specimen preparation; Operation and calibration of TEM; Lens defects and resolution; Formation of
images and diffraction patterns; Electron diffraction theory; Fine structure in diffraction patterns; Diffraction

contrast; Quantitative analysis of crystal defects; Phase contrast
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Powder Metallurgy
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Preparation of metallic powder by various methods; Processes in powder metallurgy including

forming and sintering, and applications

238-506  NIHAD lansUuga 3(3-0-6)

Advanced Metal Casting
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Metallurgical and engineering principles applied in foundry and related industries; Advanced

techniques for metal casting
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Advanced Welding and Joining

dd" = 9 FJ 1 Y A A ' v

malulagiugie  uazmalulagnnvinlnunedumsiseuazi¥oudodag  lasasouAquNs
vans  maden  uazmayeudsdaszniniagriafedunazsziingiageiesiaiy anuudsseses
WouAD MIAATILHLATNATILIBIFOUAD

Basic and advanced technology in welding and joining, including topics in soldering and
brazing; Welding and joining between the same and different types of materials; Joining strength;

Analysis and joints test
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Surface Engineering
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Thermodynamics of surfaces; Diffusion; Chemical interactions of oxidation, corrosion and
absorption kinetics; Surface protection and surface treatment techniques; Surface coating technology; Plasma
coating technology; Novel coating process; Surface coating analytical techniques and adhesion; Tribology;
Case study
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Processing and Synthesis of Advanced Materials
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Rapid solidification processing of metals and ceramics; Production of composites;
Directionally solidified eutectics; Combustion synthesis; Sol-gel synthesis of ceramics; Mechanical
alloying; Shock-wave synthesis and processing; Thin film techniques; Laser glazing; Electron beam

mixing; Molecular beam epitaxy; Superplastic processing
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Special Topics in Metals and Materials Engineering |
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Special current interesting topics in metals and materials technology not included in the curriculum
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Special Topics in Metals and Materials Engineering II
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Special current interesting topics in metals and materials technology not included in the curriculum
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Special Topics in Metals and Materials Engineering II1
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Special current interesting topics in metals and materials technology not included in the curriculum
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Synthesis of Inorganic Material
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Synthesis of inorganic materials by solid state reaction, formation of solids from the gas phases,

solutions, melts; Synthesis of porous materials; Synthesis of nanomaterials
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Materials for Construction Applications
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Investigation of physical and mechanical properties of nature materials in current and creative for
construction applications; Structure-property relationships in the context of setting design and determined
failure mechanisms; Durability of construction materials surface; Dosing of mineral admixture in construction
materials; Waste or reused materials from industrial productions mixed in construction materials processing;

Special Design parameters used for the manufacture of construction materials; Green materials
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Advanced Engineering Ceramic
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Definition of advanced engineering ceramics; Processing of advanced ceramics; Structural design;
joining of advanced ceramics; Destructive and non-destructive testing; ceramics for cutting tools, airplane and
space shuttle, biomedical materials, electronics, automotives, catalysts, materials related to energy and

environment; advanced ceramic matrix composites; Coating materials; sensors and actuators; refractory
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Special Topics in Ceramics Technology I
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Special current interesting topics in ceramics technology not included in the curriculum
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Special Topics in Ceramics Technology 11
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Special current interesting topics in ceramics technology not included in the curriculum
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Special Topics in Ceramics Technology 111
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Special current interesting topics in ceramics technology not included in the curriculum
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238-551  INAITTLAVDIVDI [Manodues 3(3-0-6)
Rheology of Polymeric Fluids
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Experimental methods of determination of rheological properties of polymer melts, solutions and

Elastomers; Structure-flow behavior relationships and viscoelastic fluid theory; application to extrusion fiber and film

molding; structure development in processing
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Polymer Blends
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Thermodynamics of miscibility and relationship to structure of component; Compatibilizing agents;

blending procedures; mechanical properties and structure-property relationships

238-553  Inseadraazauiidvesiggnay 3(3-0-6)

Structure and Properties of Composite Materials
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Structure and properties of composites: polymer, metal and ceramic matrices; composites tailoring of
properties by composite design
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Advanced Polymer Engineering
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Transitions of polymer structure; optical characteristics; mechanical properties: viscoelastic behavior of

elastomers and plastics; strain behavior

238-555  AAINTINEN 3(3-0-6)
Rubber Engineering
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Rubber science and technology; applications; compounding and vulcanizing of rubbers; rubber

processing; elasticity; properties and testing; analysis and design
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238-561  Wadoitauniauna luTagnodmesuaz Yaquay 1 3(3-0-6)

Special Topics in Polymers and Composites Technology I
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Special current interesting topics in polymers and composites technology not included in the curriculum
238-562  Watomaumanaluladvwedwesuaz Taquay 2 3(3-0-6)
Special Topics in Polymers and Composites Technology II
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Special current interesting topics in polymers and composites technology not included in the curriculum
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Special Topics in Polymers and Composites Technology III
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Special current interesting topics in polymers and composites technology not included in the curriculum
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Nanomaterials and their Applications
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Nanostructures; Synthesis and fabrication of nanostructures; Nanostructure characterization; Types of

nanomaterials; Mechanical, thermal, optical and electronic properties testing; Applications of nanomaterials
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Principles and approaches of techniques and processing controls on synthesizing nanomaterials using
chemical and physical techniques including microemulsion, pyrolysis, forced hydrolysis and chemical
coprecipitation, sol-gel, chemical vapor deposition, aerosol method, physical vapor deposition, laser ablation,

electrospinning
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Nanoscale Fabrication and Devices
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Different approaches for creating nanostructures and nanodevices including “top down” and “bottom up”
techniques; Nanoscale devices; Fundamental physics, chemistry and materials science of nanofabrication;
Lithography technologies including photon, electron, ion and atom, scanning probe, soft lithography and

nanoimprinting; Pattern transfer; Self-assembly; Process integration
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Nanoscale Characterization
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Various nanocharacterization techniques including Atomic Force Microscopy (AFM), Scanning Tunneling
Microscopy (STM), Scanning Electron Microscopy (SEM), Transmission Electron Microscopy (TEM), X-Ray
Photoelectron Spectroscopy (XPS), and X-ray crystal diffraction analysis; Spatial resolution; Detection limit; Sample

preparation; Areas of application of each techniques
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Carbon Nanotube and Graphene Technologies
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Crystal and electronic structures of carbon nanotubes and graphene; synthesis of carbon nanotubes and

grapheme; characterization and properties testing; application of carbon nanotubes and graphene
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Advanced Materials and Nanomaterials
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New materials and classification of advanced materials; advanced metals; advanced ceramics; advanced
polymers; smart materials; magnetic, electronic and optical nanomaterials; nanomaterials thin films; catalytic

nanomaterials; nanocomposites
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Special current interesting topics in nanotechnology not included in the curriculum
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Special current interesting topics in nanotechnology not included in the curriculum
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Special Topics in Nanoechnology 111
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Special current interesting topics in nanotechnology not included in the curriculum
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Thesis
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Research on topics of interest in materials engineering under the supervision of advisors; presentation and

oral examination every registered semester; preparation of thesis in proper form
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Thesis
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Research on topics of interest in materials engineering under the supervision of advisors; presentation and

oral examination every registered semester; preparation of thesis in proper form
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Thesis
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Research on topics of interest in materials engineering under the supervision of advisors; presentation and

oral examination every registered semester; preparation of thesis in proper form
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Thesis
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Research on topics of interest in materials engineering under the supervision of advisors; presentation and oral

examination every registered semester; preparation of thesis in proper form
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