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Applications of nondestructive-testing principles to wood, detecting defects in wood by sound
waves, assessment of physical and mechanical properties through the techniques of stress wave, vibration,
rapid bending, proof loading, effects of piezoelectric properties in wood, principles of nondestructive testing
applied to industries and measuring instruments for wood.
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Engineering Design of Wood Furniture
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Applications of engineering (strength and functional) principles to the analysis and design of
knock-down furniture (materials, hardware, and finishes), creeps of bending components, strength and

durability tests of wood furniture.
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Dielectric Properties of Wood
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Electrical propertics of wood, interaction between the electromagnetic field and wood, dielectric
constants of wood, water, and air in wood, measurement of the dieleciric constants, effect of different
kinds of treatment on the dielectric properties of wood, dielectric properties of bark, oven-dry wood,
moist wood, and wood-based materials, applications of dielectric principles to wood industries.
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Mold and Wood Deterioration
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Mold structures, types of mold, mold growth factors, mold growth on wood, controlling mold
growth by physical chemical and biological methods, standard test methods for wood preservatives, mycotoxins
detection methods, types of wood preservatives, mechanism of action of preservatives.
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Advanced Technology for Wood Preservation ‘
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Wood structure, kinds of wood deterioration, causes of wood degradation, basic and advanced
wood preservation techniques, wood preservation instruments, methods for wood decay detection, national and

international regulatory action on wood preservatives.
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Plasticization and Reforming of Wood
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Relation between plasticization and chemical components of wood, effects of anatomical
structure on plasticization of wood, various treatments for softening wood (heat, thermofluid, electricity,
and chemicals), processes and equipment for reforming wood by means of plasticization as well as for
products manufacturing, stabilization and conditioning of the products for preventing spring-back and for
improving quality.
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Advanced Ceramic Science
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Materials science of crystal, phase transformation, imperfection of structure, diffusion, solid
state reaction, sintering, nucleation, crystal growth, microstructare.
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Thermal Properties of Ceramics
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Heat capacity, thermal conduction, thermal expansion, heat of fusion related to macroscopic
measurement, application of basic atomic principle to ceramics.
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Processing of Ceramics
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Manufacturing process and its effect on properties of materials, production and
modification of powered materials, sintering, forming and firing, microstructure formation, relation
between ceramic and fluid, chemistry of suspension, production of ceramic composite, case studies of
electronic ceramics and structural ceramics.
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Electronic Ceramics
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Electrical properties of dielectric crystal, ferroelectric properties and piezo- electric properties of _
crystals, ferroelectric compound, types and properties of ferromagnetic crystals. !
MSE-745  InfiSandnveuniing 1(4-0-8)

Crystal Chemistry of Ceramics
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Properties of elements and ions, thermodynamic state, compound formation, bond formation,
relation between streture and properties, silicate, network structure, and amorphous materials.
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Polymer Syntheses
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Polymer synthesis theories, types of polymerization (condensation, free-radical, cationic,
anionic, and co-ordination), reactions of polymer, polymer syntheses in industry.
MSE-752  wodiesnauuaziawedmes 1(4-0-8)

Polymer Blends and Copolymers
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Theories and behavior of polymer solution, polymer blend and copolymer, phase separation,

usage of polymer blends and copolymers.
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Polymer Surfaces and Inferphases
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Surface energy, properties of polymer surface, arrangement of polymeric chains at the surface
and interphase, polymer surface characterization techniques, polymer surface modification.
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Biopolymers
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Structure and properties of polypeptides, polysaccharide and polynucleotide, biopolymer
characterization techniques, X-ray diffraction, electron diffraction, infrared spectroscopy and Raman
spectroscopy.
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Biomimetic Composites
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Synthesis and construction mechanisms of biomimetic materials, nano-sized components of
framework and matrix, application of nature for synthesis of high efficient biomimetic materials,
physical and mechanical testing of biomimetic composites (natural fibers, outer shells of arthropods, spider
silks), design and construction of biomimetic composite materials.
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Failure in Composite Materials
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Analysis of failure in composite materials, lamination theory, buckling and distortion,
applications of failure theory for composite materials, impact of cyclic stress, non-destructive testing and
of composite materials,

MSE-763  wnaailnanssusieYagiszney 1(4-0-8)
Naval Architecture with Composite Materials
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Mechanical relationship of ship and fluid, types and structures of composite materials for marine

application (glass fiber reinforced plastic and graphite reinforced plastic), analysis and design of Shil

structures, design of system operation and security system, simulation and testing of ship structure in wind

tunnel and ocean paths.
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Nanomaterials
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Introduction to nanosized and nanoscale materials, fundamentals of the mechanical properties of
materials molecular dynamics, lattice mechanics, interaction among atoms, Atomic force microscopy and
applications, nano-mechatronic devices,
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Micro and Nano Structure Growth and Fabrication Technology
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Nanomaterial coating, photolithography, electron beamn lithography, nanolithography, nanoscale
manipulation, vacuum deposition, atomic and molecular beam deposition, micro-contact printing, inkjet
microprinting, electrochemical deposition, self-assembly deposition, nanomaterial film characterization and
basic skills of nanostructure design.
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methodology under the supervision of thesis advisory committee.
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