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Physical Properties of Polymers
SN0 UNDRIIDT
Polymer Characterization
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Polymer Technology

=
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Rubber Chemistry
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MSE-751

MSE-752

MSE-753

MSE-754

MIFuATIZHND AT

Polymer Syntheses

wodwesHavuay Iawedos

Polymer Blends and Copolymers

AAYTDURBRIIDINDALDS

Polymer Surfaces and Interphases
a o'l

WOALNBIT NN

Biopolymers

- nguaEInluuvsdn YagUsznou (Composite Materials)

MSE-661

MSE-662

MSE-663

MSE-664

MSE-665

MSE-761

MSE-762

MSE-763

MSE-764

MBSE-765

Taqulsznov

Composite Materials
nasnanivasiagilsznoy

Mechanics of Composite Materials
sognoRIvTiagliznol

Composite Interfaces

nIvsnuILIasMIKGR Llsznol
Design and Production of Wood Composites
hiszneumdsimnsuduga

Advanced Engineered Wood Composites
Yool rznoudounuyTagaimn

Biomimetic Composites

mIndAvesTaglsznoy

Failure in Composite Materials
winaailnonssudioiaglszneou

Naval Architecture with Composite Materials

Taguiluy

Nanomaterials

malulagmalgnuas Taseadwseau lulasuazinTu
Micro and Nano Structure Growth and Fabrication

Technology
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3.1.5 BB 1N
3.1.51 MINAINIAY
MSE-601 Tnsee3iazaniifuesian 1(4-0-8)
Structure and Properties of Materials
o 9 e 5 =8 = " o
UNH Tﬂ'ﬁﬂﬁﬁﬂﬂ%ﬂﬂu MTIRFIVDIDTADU Iﬂﬁ\‘lﬁ‘ﬂﬁm’iﬂ ﬂ?i'&lﬂ'ﬁ'}gﬂiﬂ‘iﬂﬁﬁw‘ﬂﬂﬁ
ot = o s o oo Qe = o
3?(@(111143 Iﬂ‘ﬁ%fﬁlﬁﬂ WoaLas 151N ﬂﬁﬂﬂﬁgﬂ'ﬂ'ﬂ) FUUANHAMENTALAZIINNAYBITNG
Introduction, atomic  structure, atomic arrangement, crystal structure, crystal structure

determination of materials {metal, alloy, polymer, ceramic, composite material), physical and mechanical

properties of materials.
MSE-602 113n5208807a9 1 1(4-0-8)

Materials Characterization 1

‘nqyammﬂﬁmnﬁi}u’iﬁﬂTﬂaﬂﬁmgfmssﬁﬁuuuumuaguuuﬁunuﬁaﬁsﬁnmau Mg
Anszdoudsuse msuaseddeidiend mytmsed lasnnudou uszminaaeudang

Theories of material characterization by optical microscopy and Scanning Electron Microscopy

(SEM), Infrared spectroscopy, X-tay, thermal analysis and mechanical testing,
MSE-603 35maiduuazdniiing 1(4-0-8)

Research Methodology and Patents

msaseddnemanduazdmnssuiteg maetonihiste msarnenss puuumsite
msnaurunaaes manudoya maimnzidoyadreTlsunsuneniuned wanmadousisau
Mo szuuniwidunailygn miimﬁﬂ?ﬁ'm?éqﬂs&ﬁyfuagﬂgﬂmaﬁﬂ%‘ﬁm

The context of research in materials science and engineering, preparing for research

conduction, literature review, research designs, design of experiment, data collection, data analysis

employing computer-program packages, concepts in writing research report, inteflectual property,

application for patent of invention.
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MSE-604  and@danaueaTag 1(4-0-8)

Mechanical Properties of Materials
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AR ANMATER Mwwes anwbandy waadndn Annan ANUUAWTIB TG
- o - a 7] [] o =5 moQrey
(Tanz wodwoes ww5dind uazdagiszoon) anu'liauysavonin nalnvesnsAta
AAFNARTYRINIATA ATUAT MIAY LazmMSUAMTAIBATINAT IS
Stress, strain, tensor, elasticity, plasticity, ductility, strength of materials (metal, polymer,

ceramic and composite material), imperfection of crystal, fracture mechanism, fracture mechanics, fatigue,

creep, and fracture.
MSE-605  aniignamemuesion 1(4-0-8)
Physical Properties of Materials

mafawusy Tassadamzmsifavesiagidundn Yaqodagiu uazgnloduaniiy Td
uau uaUHAINUUazFeIINs EnInuaundiny ey anwunnieslulaquazsadenniinie
Tt @es uazanudou

Bond formation, structure and formation of crystalline materials, amorphous material and super
lattice, phonon, energy band and gap between energy bands, photon, imperfections in material and their
effect on electrical, optical, acoustic and thermal properties.
MSE-606  MIRTIDTAUIAG 2 1(4-0-8)

Materials Characterization IT

3
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asnaoiaadiondeanssmituunidiadudifonson mslinsedlasianlnlasa Tndl

Crystal structure determination by X-ray diffraction and clectron diffraction, material
characterization by Transmission Electron Microscopy, spectroscopy.

oo 1o
MSE-607 3B wﬂaammv"iummﬂ 1(4-0-8)

Nondestructive Testing Methods
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Introduction to nondestructive testing, wave motion in one dimension, signal analysis, vibration
test, high frequency testing and sound wave emission, instrument for nondestructive testing,
MSE-611 3% Il ludieRiamue 14-0-8)

Finite Element Method

winns3s W udeduud  mseduaums I ludedmudlaeiTase msusfuas
s mindauandte aumsmslsznanoluedssiounileli desfuayandd ms
Uszgnadims W ndedmudfuilymvownds Jammamtoufivesanudouasilymyedlna

Concepts of finite element method, formulation of finite element equations from the direct
method, the variational method and the method of weighted residuals, approximation equations within one,

two, and three dimensional elements, applications of the finite element method to solid, heat transfer, and

fluid problems.
msE-612  anuderluihdudssynd 1(4-0-8)
Applied Electroheat

s @l
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3 ) kY a e
saumaﬁuiumaqﬂmwmmmsNamﬁﬁ}

Materials and their heat properties, electromagnetic heating (resistance, induction, radio
frequency, microwave), ionised state heating (plasma, laser, electron beams), heat pumps, infra-red heating,
ulra-violet energy, applications of various heating methods in industrial processing of materials.

= !
MSE-613 ﬂﬁﬂﬁmﬂ&lﬂ%ﬂﬁﬂﬂﬂg 1{4-0-8)
Physics of Musical Instruments
& a @ @ ow { & e e a A
msdudaszuarmsauliiuvessziuniniiadfuasaeslda nsduaiug adwdeely
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NI ﬂ']'iENN"IH"WO\‘]Lﬁﬂﬂllﬁ%ﬂﬁuiﬁﬂ\‘lﬂ"lﬂaluﬂﬂ ﬂﬁnlﬂﬂ'l'iLﬂﬂiﬁﬂﬂﬂlﬂdlﬂ'jﬂﬂﬂuﬁiﬂSﬁiﬂﬂlﬂ‘iﬂﬁﬁ?ﬂ

] 1 k4 r
w3 IuaznTeuh Tane s iunsod

Free and forced vibrations of one- and two-dimensional systeins, coupled vibrating systems,
sound waves in air, propagation of sound and sound waves in a cylindrical duct, sound gencrating mechanism

of string, woodwind, and brass instruments as well as percussion instruments.
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MSE-614  msiaenuazesnuuyuiag 1(4-0-8)
Materials Selection and Design
NIZUIUMIBBAULY Tequasguealid uwunmmsideniae silseiag nadifnm
Design process, materials and their properties, material selection diagram, material shape, case
study.
MSE-615  msdnneuyy Tag 1(4-0-8)

Materials Modeling

r oy

uuvirassgunwamansuasa laozunsy wuurweslussdum lamnauasiodana
upvdmesmsmamaniuazlnseadreluszdugania uwuudtaesnszuiunisaiia uuusiand
anuduiudazninlnsadunsguannid melssgnd

Modeling of thermodynainics and phase diagram, meso-scale and multi-scale maodeling, kinetic
and microstructure modeling, manufacturing modeling, modeling of structure-property relation, its
applications.
MSE-616  Hnssuninuiedeld 1(4-0-8)

Reliability Engineering

amninzthuazmsgudiede gaummnuazms fadunlsdy A1SNIEBVDIRN IFY AW
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Probability and sampling, quality and measures of random variables, data and distributions,%

reliability and rates of failure, loads, capacity, and reliability, reliability testing, redundancy and maintained
systems, failure interactions, analysis of reliability systems (series, parallel, standby, Bayesian, multiple-
stress, and shared loading), reliability improvement.
= = d = [y
MSE-681 ﬁ'ﬁgmwmywNmmﬂmmammmnssma@ 1(4-0-8)
Special Problems in Materials Science and Engineering
o by 2 1Y) o ars A Y 2 a 9
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Experiments in laboratory or document searching in library or data collection from
questionnaires or field practice in special problems in materials science and engineering.
MSE-691  vadefisrymdnenmansuazInnssuTag 1(4-0-8)
Special Topics in Materials Science and Engineering

o I @ it a d o
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Lectures in interesting topics in materials science and engineering.
MSE-692  dasndiadinfne 0.5(2-0-4)
Graduate Seminar
msﬁuﬁummzaﬁﬂ51&11"3*"6\117‘1'ﬂmuiimN"?mnmﬁm{uaﬁmnssuﬁ'ﬁq
Presentation and discussion in interesting topics in materials science and engineering.

- ngusei lunvusininand il (Wood Products)

MSE-621  meimaisiSinamedls 1(4-0-8)
Quantitative Wood Anatomy
Tnrsafanemoimarzdumanazganinvedld  mInsmeenilSmaveusadaiiani
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nanmsaines To lntuagmalszgadlflunmsaswaedalinawes lfuassdadact . anwdudug
TEUINEABUTNHNEINANUTUTAAS 9
Macroscopic and microscopic structure of woods, quantitative characterization of different
types of cells, application of statistical concepts to the characterization for form, size variation and

distribution of cells, principles and application of stereology to quantitative characterization of wood and wood

products, relationships of anatomical characteristics and properties.
MSE-622  wWyAnssumameamwaesly 1(4-0-8)
Physical Behavior of Wood
Tserhuazesdlsznoumaniivedld  armdululd  msBauazmsnavedld  gamwa

i ar oy T 1 '
ﬁ?ﬁﬁ‘illﬁgﬂﬂﬂaﬂﬁ@ﬂ%’ﬂLiﬂzﬂ'l'iﬂ'iﬂu"ﬁ!ﬂﬁvlﬁ N3 ﬂaﬂﬁvlwammaﬂﬁ m'suwmagﬂﬁwmsmm"lm
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Structure and chemical composition of wood, moisture in  wood, hygroscopic shringkage and
swelling of wood, thermodynamics of moisture sorption by wood, theories of water sorption by wood,

permeability of wood, diffusion and transport of fluids, heat and electricity in wood.

MSE-623  wiAnssuBanavesls 1(4-0-8)
Mechanical Behavior of Weod
& w o my s i a  w o 1 a =
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Application of the concepts of three-dimensional mechanics to wood, stress-strain relation
in wood, effects of anatomical structurc and chemical composition on strength and stiffness of woo.
rheological mechanisms including its moisture and heat effects, fracture mechanics of wood.

MSE-625  mseuudald 1(4-0-8)
Wood Drying
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Wood-water relations, mechanism of moisture desorption by wood, effects of temperature and
relative-humidity of climate on wood moisture, measurement and control of wood moisture, design of drying
schedules, industrial lumber-drying processes, design of lumber-drying apparatus employing various principles
(kiln drying, vacuum drying, solar drying, superheated-steam drying), effects of drying on properties anu
quality of lumber.

¥
MSE-626  esnt)szneuniluegly 1(4-0-8)
Chemical Compositions of Wood
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Chemistry of wood constituents (cellulose, hemicellulose, lignin, and extractives), chemical

processing of wood (pulping, bleaching, paper making), products from chemical modification of wood

components.
4 (=Y d
MSE-627  szuulii-viofimes 1(4-0-8)
Wood-Polymer Systems
oy ards F=y dag ¢ = 5/ 2 ey e Y
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Types and properties of polymers used as an adhesive for bonding wood, chemical reactions of
adhesive curing, mechanism of bonding between adhesive and wood, effects of anatomical structure of

wood on-bonding strength, impregnation of monomers into wood, function of polymers as an adhesive,

surface overlay and coating of wood.
MSE-629  Imnssulassaiald 1(4-0-8)
Timber Engineering
autadSmnssuealiuazlilszney msdmneduazsennmudnveslasadia (mu
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1 amndetie lBveslaseaield
Engineering properties of wood and wood composites, analysis and design of structural
components (beams, columns, trusses) and joint connections, design of wood structural systems, behavior of
fire endurance of wood buildings, sound absorption, thermal insulation, environmenial durability of wood
buildings, creeps of timber structures, reliability of wood structures.
MSE-721  m3eenauubuazneaiee1as e 1(4-0-8)
Design and Construction of Light Timber Buildings
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Location and site preparation for building construction, architectural design of buildings, materials
selection, engincering analysis and design, construction process, foundation, floor, wall, roof, connection
system, coating and finishing materials, landscape architeciure of timber buildings.

MSE-722  msnaaeulduuylivime 1(4-0-8)
Nondestructive Testing of Wood

mstszgndndnmsnereuuunhivhasiuld msasedmilulidoaduder msfae
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Applications of nondestructive-testing principles to wood, detecting defects in wood by som?/.ﬁ.
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.

MSE-723  mseenuuuiddinanssuveunsoadeuls 1(4-0-8)
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 anu
durability tests of wood furniture,

MSE-724  auvamdlasdnn3nveslsl 1(4-0-8)
Dielectric Properties of Wood
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Electrical properties of wood, interaction between the electromagnetic field and wood, dielectric
constants of wood, water, and air in wood, measurement of the dielectric constants, effects of different
kinds of treatment on the dielectric properties of wood, dielecitic properties of bark, oven-dry wood,
moist wood, and wood-based materials, applications of dielectric principles to wood industties,
MSE-725  (esmazmstienvedlil 1(4-0-8)

Mold and Wood Deterioration
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Mold structures, types of meld, mold growth factors, mold growth on wood, controlling mold
growth by physical chemical and biclogical methods, standard test methods for wood preservatives, mycotoxins
detection methods, types of wood preservatives, mechanism of action of preservatives.

MSE-726 mﬂTuTaﬁ%“’uqﬂumﬁ]mﬁmﬁﬂ‘lﬁ 1(4-0-8)

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
mternational regulatory action on wood preservatives.

MSE-727  msfhivesudmazmsVuglis 1(4-6-8)
Plasticization and Reforming of Wood
ar w a ] ] W ar I'd =1 9/ ar
mmau‘wu“ﬁ'a'zmwnwaaumaumﬂﬂszﬂeummﬂwum"lu Nﬂﬂ'jg'ﬂﬂﬁ!ﬂ\ﬂﬂi\‘lﬁ‘ﬂ\‘]ﬂﬂﬂ”!ﬂ
3 Y
Imasumssousiveutis ¥ Hadudra o A i ldeoud (mwdou vedlwaswiuanuiou T uaz
1 Sy d'{ [ a o d? at r o 3 w 5 = o o o
TR ﬂiﬂj’]‘mm%ﬂﬁ’ﬂxﬁﬂﬁ’ﬁ"l"ﬁ‘5‘]J‘llu'gl‘ljuhliﬂﬂﬂ"I?”fﬂﬂTﬂ’l“li“i’iﬂ'ﬂl&‘ﬂ’)ﬁ')llﬂﬁﬂ"l'if‘lﬁﬂﬂﬁﬂﬂﬂ!"ﬂ 11 F]

flosfumsaanduuazmsdivdysquamvowaadad

34



U#0.2

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,

- ngunednlusvuddnlonzuaclanzman (Metals and Alloys)
MSE-631  gawmwarmaniuazvaumaniveslanzuazTonswam 1(4-0-8)

Thermodynamics and Kinetics of Metals and Alloys

Qamwamﬁﬂﬁﬁmﬁu sruvesHay augavouda e laozunsy msuws msudadn
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Introduction fo thermodynamics, mixture system, phase equilibrinm, phase diagram, diffusion,
solidification, phase transition by diffusion and non-diffusion.

MSE-632  lanzmas 1(4-0-8)

Alloys
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Microstructure design, dislocation, grain boundary, light-weight alloy, high temperature alloy,
types and design of steel, thermodynamics and phase transformation, nucleation and growth of crystal, and
applications,
MSE-633  awiiaianavedlanzuazlavismest 1 1(4-0-8)%“

Mechanical Properties of Metals and Alloys I
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Stress, strain, Poison ratio, elastic modulus, tensors of stress, strain, compliance stifiness,

application, yield point, dislocation and its movement, solidification, interaction among dislocation, point

defect and precipitate, creep, mechanism map, application.
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MSE-634  muififanavedlanzuazTanzmem 2 1(4-0-8)
Mechanical Properties of Metals and Alloys IT
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Fracture mechanics, effects of temperature, microstructure and environment on fracture,
cyclic of stress and strain, crack propagation due to fatigue, material fracture analysis.
MSE-635 msﬁmn%emms m‘sﬂmﬁ’u 1(4-0-8)

Corrosion and Protection

=) ar 1 o e o = ot 1 Qs ]
FUAYDINMTINANTOU msmﬂﬁanﬁmajmm@g Nﬁ‘lﬁﬂ\ﬂﬂ‘iﬁﬁ%’]\iﬂNTﬂﬁgﬂﬂﬂﬁﬂﬁﬂ‘i’ﬂu
¥ )
WIAEIA MsnadeuMInAnTeu mIadenidauazmseenunNetlesiumsianson
Types of corrosion, film formation on material surface, effects of metal structure on corrosion,
plasticity, corrosion testing, material selection and design for corrosion protection.
MSE-636 lasluladluazTsnssamuii 1(4-0-8)
Tribelogy and Surface Engineering
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Definition and measurement of hardness, structure and surface propertics of materials, friction,
lubrication, erosion, surface modification, surface coating, applications.
MSE-637  nisuiimswdnlanzuazlansmanlyugaamunisy 1 1(4-0-8)
Industrial Processing of Metals and Alloys I
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Interface of solid and liquid, dendrite growth, solute partitioning, single crystal growth, casting,
rapid solidification, power processing, sintering.
MSE-638  nsndismandnlanzuazlanznaaluenmunssn 2 1(4-0-8)
Industrial Precessing of Metals and Alloys Ik
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Slip-fill theory, forging, rolling, extrusion, drawing, sheet forming, adhesive bonding,
welding and problems related to welding, interface characterization.
- ngungdrlunau s iusiing (Ceramics)
MSE-641  Inenmansuauiy 1(4-0-8)
Glass Science
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Definition of glass, glass formation, structure of inorganic glass and polymeric glass, glass
manufacturing, phase separation, physical properties (diffusion, electrical properties, chemical resistance,
mechanical and optical properties), special products.

MSE-642  maiidifanaveussiing ' 1(4-0-8)
Mechanical Properties of Ceramics
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Theories of crystallography and microstructure related to elastic properties and fracture of
ceramics, stress-strain behavior, plastic deformation, porosity, hardness, creep and fracture of brittle material.
MSE-741  Imenenandierfinditgs 1(4-0-8)

Advanced Ceramic Science
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Materials science of crystal, phase transformation, imperfection of structure, diffusion, sofid
state reaction, sintering, nucleation, crystal growth, microstructure.
MSE-742  asfdidennufonve s niind 1(4-0-8)
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.
MSE-743  n3issdismsndaesniing 1(4-0-8)
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.
MSE-744  i5indoidonseiing 1(4-0-8)
Electronic Ceramics
aurianieIlfhvesndnlatidnnsn audAinurelsdidnnin uazlnledidnasnvawan
silaging q asilsznewe lsBianasn vilauazaulifvesndndesunuin
Electrical properties of dielectiic crystal, ferroelectric propertics and piezo- electric properties of
crystals, ferroelectric compound, types and properties of ferromagnetic crystals.
MSE-745  indigandnvoassifing 1(4-0-8)
Crystal Chemistry of Ceramics
amuiavesnauazloson aouzdwguuwamans nufamislszoey mufaduse
anuduiuT sz lanahuesautivesmsdszaou Fane TaswanSelw uasiaqedugm
Properties of elements and ions, thermodynamic state, compound formation, bond formation,

relation between structure and properties, silicate, network structure, and amorphous materials.
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- N B wedns (Polymers)
MSE-651  Ipiivedmnes 1(4-0-8)
Polymer Chemistry
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Introduction, polymer nomenclature, polymer classification, polymerization, copolymerization,
stereochemistry of polymers, relation between structure and properties, polymer degradation.
MSE-652  Wandvoswodinod 1(4-0-8)
Polymer Physics |
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Morphology of polymers, single crystal, semicrystalline and amorphous polymers, crystallinity,
crystal structure, crystallization, crystal structure determination by X-ray diffraction and electron
diffraction, non-Newtonian fluid, properties of crystalline polymers, liquid crystal polymers,
MSE-653  aulf@nunmeninveinoamnes 1(4-0-8)
Physical Properties of Polymers
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Molecular weight, melting temperature, glass transition temperature, crystallinity, elastic
behavior, thermodynamics, elasticity of molecules, mechanical, optical and acoustic properties, free
volume, time-temperature superposition principle.
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MSE-654 NMFATINTIUNWaRIUDS 1{4-0-8)
Polymer Characterization
:’ as 9 =Y 1 = o = o .J' ar A o
mamumuﬂimaqamﬂmﬂuﬂmq | ﬂ'li’éf,ﬂi’l&’ﬂ?\iﬂmllﬂﬁiﬂEiﬂ"t‘imf.l']mu%ﬂ\‘]ix‘]ﬁiﬂﬂ“]i

= o o as E Y o] 3
MIAATIZHNNANUTOU MSIeauiatiana uagdinnalnTasalail

39




une.2

Molecular weight determination techniques, polymer characterization by X-ray diffraction,
thermal analysis, mechanical property measurement, spectroscopy.
MSE-655  malulninediues 1(4-0-8)
Polymer Technology
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Fluid flow, processing of thermoplastic and thermoset, product design and processing,
polymer product fabrication, polymerization in industry, compounding, reactive polymerization.
MSE-656 infiena 1(4-0-8)
Rubber Chemistry
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Natural rubber, synthetic rubbers, rubber compounding, vulcanization, rubber fabrication,
mechanical property testing of rubber, rubber production in industry.
MSE-751 msdannzrwedmes 1(4-0-8)
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  wedweinauuazInvedmies 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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MSE-753  Auazseunefivoins i 1(4-0-8)
Polymer Surfaces and Interphases
WFAiuRY auivnsfivesnofiwed mssaissiivesTenedime FARuAmazsanse
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Surface energy, properties of pelymer surface, arrangement of polymeric chains at the
surface and interphase, polymer surface characterization techniques, polymer surface modification.
MSE-754  WonieddImmn 1(4-0-8)
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.
- aguaeinlutusdnTagisznen (Composite Materials)
MSE-661 Jagilaznou 1(4-0-8)
Composite Materials
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Types and structure of composite materials, macro- and micro-mechanics, lamination theory,
elastic properties, fracture mechanics, environmental effects on composite materials, design methodology,
manufacturing and testing of composite materials.
MSE-662  namansuesiaqisznou 1(4-0-8)
Mechanics of Composite Materials
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Macroscopic mechanics of compositions, relationship of stress and strain, fracture theory,
mmictomechanics and strength of constitutions, mechanism and stress of adhesion between
components, mechanics of composite materials, mechanical testing of composite materials.

MSE-663  sesaafirvediaaliznoy 1(4-0-8)
Composite Interfaces
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Composite interfaces, surface modifications of reinforcing fibers and other fillers, effects
of interface structure on mechanical properties, physical properties, curing, rheology, types of
matrix, matrix synthesis for the promotion of interfacial adhesion, interfacial behavior, wetting.
MSE-664 MIeonsuuLazmInan llilsznoy 1(4-0-8)

Design and Production of Wood Composites

=

-3 ar el = ares @ A 1 = ar o ar
‘Buﬂ‘liﬂ‘ﬂlluﬂ‘i$ﬂﬂﬂllﬁ$ﬂiiN'Jﬁﬂ'l'iwﬁﬂ ﬁﬂﬂﬂllﬁ&’ﬂ‘ﬂ‘i}ﬁ}ﬂﬂNﬁﬂﬁ%ﬂﬁ@]ﬂf’m@mmm ngat
a & g A a i/ 2w < Mol Tl
mswamu"ln M IDUVUASNIATUGUATINTUNDIYU 1Y msr,wﬂmmﬂw"ln ﬂ”li‘ﬂ't‘]\'lﬂu Wingd ms
::’ T o 3 ar v aooer o
wasumItazmsmaauudu . masSuurdusazmidadugl midaieu asauudanaaiug
Classification of wood composites, processing methods, properties and testing as well as
parameters affecting products, raw materials, furnish generation, drying and moisture control of particles,
particle separation, fire prevention, resin mixing and applications, mat forming and prepressing, hot
pressing, finishing of products.
MSE-665 ilszneudieinssnduga 1(4-0-8)
Advanced Engineered Wood Composites
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Types and structure of high-strength wood composites, factors affecting the mechanical
behavior of wood composites, manufacturing processes of wood composites suitable for the construction

of light structures, tests for physical and mechanical properties of wood composites.
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MSE-761 Jaquszooumpuuuniagdimw 1(4-0-8)
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.
MSE-762  mantinvesTagilsznou 1(4-0-8)

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 wnamilaenssuazeyaglszney 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

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

wind tunnel and ocean paths.
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MSE-764 Faquilu 1(4-0-8)
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.
MSE-765  imalulaimsilgnuasInssadisszdivluinsuoziniy 1(4-0-8)
Micro and Nano Structure Growth and Fabrication Technology
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Nanomaterial coating, photolithography, electron beam 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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Thesis
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Study and research in interesting topics in materials science and engineering, design and

research methodology under the supervision of thesis advisory committee.
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