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(Physical Properties of Polymers)
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Prerequisite  : None
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Wasuanusremediued maAsunlasaniuzadeuds anuBavguadneens ndifuiivomediues
Average molecular weights and molecular weight distributions of polymers, and methods of

determination, polymer viscoelasticity, thermodynamics of polymer solutions and blends, phase equilibria,

relaxation and transitions in polymers, glass transition, rubber elasticity, surface chemistry of polymers.

nodloiNaNwaE AN UTENOU 3(3-0-6)
(Polymer Blends and Composites)
dedunen o lad
Prerequisite  : None
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Morphological, thermal and mechanical behaviours of polymer blends and composites;
mechanical blends and solution blends; block and eraft copolymers. Interpenetrating polymer
networks (IPNs), Fiber reinforced and particulate filled polymer composites. Prediction of properties of

polymer blends and composites.
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(Additives for Polymers)
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Prerequisite : None
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Types of additives and their mechanism, UV degradation and stabilization, oxidative
stabilization, flame retardant and smoke suppression, filler and reinforcements, lubricants,
antistatic agent, bio-stabilizers, and analysis of additives.
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(Polymer Processing)
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Prerequisite  : None
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Principle of injection and extrusion molding, injection process, shrinkage of injected parts,
cavity pressure, single and twin screw extruders, screw geometry and design, blown film
extrusion, blow molding and co-extrusion, physical properties of polymer in process, quality
control and solving the problem involved in the polymer processing.

wialladugadmTuN TN YR NE YD LIER) 3(3-0-6)
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A range of techniques for imaging and quantitatively analyzing materials. Instrumentation
principles and the use of optical microscopy, electron microscopy, electron beam microanalysis,
surface analysis (AES, XPS and SIMS) and thermal analysis techniques for assessing materials

reactions and stability.

audRveLian 3(3-0-6)
(Properties of Materials)
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Prerequisite  : None
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Classification of materials. Properties of materials such as optical property, thermal
property, electrical and magnetic properties, and mechanical property. Relationship between

structures and properties of materials. Enhancement of properties of materials.

gauvnaransuavaaumansluian 3(3-0-6)
(Thermodynamics and Kinetics in Materials)
wdsduneuy  : Lidl
Prerequisite  : None
ngueteyusUeIguvmamansuasndnnsvesguvwananinuszgndldutan sdeiongsud
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Derivation of the laws of thermodynamics and thermodynamic principles applied to
materials. Specific topics include thermochemistry, thermodynamics of solutions and
composites, phase transformations, the construction of phase diagrams, thermodynamics of
surfaces and interfaces and thermodynamics of lattice defects and impurities. Derivation of the

diffusion equations and the mechanism of diffusion in solids.
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Prerequisite  : None

UftRmsnseidnuasansn uasamaaey lasedauarauifvestag nelinadanadeuuu
¥p359@ons (XRD) wiedlamsainnsalal (FTIR, UV-VIS, NMR, XRF, ESR) wAfianiguas (SEM, TEM,
AFM)  wiaflandlasannsns il (HPLC, GO) walan1aausau (TGA, DSC, DMA)  wiasiayaluiinuas
wdllniln (CV, impedance) mallagana LLazﬂ']ﬁLm’wﬁﬁuﬁaﬁuaﬁﬁ@ (CA, BET)

Laboratories for characterization and investigation of materials in forms of structure and
property. Several techniques are included for example X-ray diffraction (XRD), Spectroscopy
(FTIR, UV-VIS, NMR, XRF, ESR), Optical Microscopy (SEM, TEM, AFM), Chromatography (HPLC, GO),
Thermal analysis (TGA, DSC, DMA), Electro and electrochemical analysis (CV, impedance),
Mechanical testing and surface analysis (CA, BET).

NMIMBNBULANIZVDINDALDS 3(3-0-6)
(Polymer Characterization)
Adedunow - ld
Prerequisite  : None
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Polymer characterization techniques for investigation of thermal, physical and mechanical
properties of polymers. Applications of spectroscopy, X-ray diffraction and scattering technique,
scanning electron microscopy, and transmission electron microscopy to determine crystal
structure and morphology of polymers. Applications of infrared, Raman and Nuclear Magnetic
Resonance spectroscopy to determine microstructure features quantitatively.

wialulagnisens 3(3-0-6)
(Rubber Technology)

deAunou - ludl

Prerequisite  : None

IAssas1anazautivesesviingng 9 DRI ER ERTT AT IYISARE. AT eatd N190BNFATLALNIINAUFAT
P9 ATEUIUMSHUIIUBNS wiluazmaluladmsiaalud asiaufy waznmsiasunssliuens nMmageu
GEMIEK NN, mwisqﬂ(ﬂ%mﬁmdqmm‘wﬂiiu wioslunwanaAndanalames (TPE) SIsUTIANNIEAMLAE
NALives TPE line N 9)

Structures and properties of rubbers in both natural and synthetic rubbers. Formula and
compounding of rubbers. Rubber processing. The chemistry and technology of vulcanization.
Additives and reinforcement of rubbers.  Rubber testing. Industrial applications of rubber.
Thermoplastic elastomers (TPE), physical and chemical natures of various types of TPE’s.
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(Selected Topics in Polymer Science 1)
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Prerequisite  : None
msfnwiluarmierdednamsfiitosiuinermansnediues 1
Studies in interesting selected topics related in Polymer Science |

Sosmmmenaduineneaninedies 2 3(3-0-6)
(Selected Topics in Polymer Science )
IdsAuneu Ll
Prerequisite  : None
msfnwluanmierdesnansifsidostuinermansnodiues 2
Studies in interesting selected topics related in Polymer science |l

nMsdauUsiuivomedies 3(3-0-6)
(Surface Modification of Polymer)
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Prerequisite  : None
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Modification of polymer surfaces. Principles and applications of surface chemistry. Surface
states and surface sites. Bonding of foreign species to solid surfaces. Physical chemistry of
surfaces and space surface. Surface investigations based on electrical and optical techniques.

Surface spectroscopic and chemical analyses.

NITLEINevOINBALDS 3(3-0-6)
(Polymer Rheology)
deduneu o lad
Prerequisite : None
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Principle of plastics and rubber processing. Analysis of diffusion, transfers of momentum,
heat and mass in polymer processing. Polymer melts and flow properties. Theoretical analysis
of the flow properties in processing line. Rheological measurement. Physical properties of

polymer in process.
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Modification of polymers. Synthesis and development of functionalized polymer for specific
purposes such as medical polymer, conducting polymer, liquid crystal polymer, energetic polymer,

polymeric surfactant, polymeric stabilizer and polymeric corrosion inhibitors.

wilvaslanzuazlanginen 3(3-0-6)
(Chemistry of Metal and Metallurgy)
dsAuneu - Ll
Prerequisite  : None

Wustlave noufiuszilaud wazluanans eetvea ndwuiuse wazlassadiwdnanglingues
uRakaruTees Ngufuau mahliwazautiauduresisuuniuiin danssduazaunaia
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Metallic bond, Valence bond and Molecular Orbital theory, bonding energies and Crystal
structures under Engel and Brewer’s rule. Band theory, electrical Conductivity and ferromagnetism.
Alloy and equilibrium phase, simple mixture, solid solution, intermetallic compound and Hume-
Rothery compounds.

n13iANIaU 3(3-0-6)
(Corrosion)

deAunou - ludl

Prerequisite  : None
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Types of processes leading to degradation of materials, viz oxidation, corrosion wear, creep and
fatigue. Basics of thermodynamics and kinetics related to oxidation and corrosion studies. Pourbaix
diagram, Mixed potential theory. Passivity. Characteristics of passivation. Various types of degradation.
Oxidation and hot corrosion of materials at high temperatures. Wear of materials. Prevention of
materials degradation-alloying, environment conditioning, design modification and other types of
corrosion protection.
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(Corrosion Testing and Corrosion Protection)
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Annsoukuukelufn wuuwalnan wuuldansmuasnsiansouluuLAdouRAlnedga199)

Corrosion testings i.e., Electrochemical test. Testing for Corrosion types; Uniform, Pitting, Crevice,

Galvanic, Intergranular corrosion, Anodic protection, Cathodic Protection, Inhibitors, Coating and linings.

nseendladiigamgiige 3(3-0-6)
(High Temperature Oxidation)
Adedunow - Ll
Prerequisite  : None

Fanfigauvnlige msaudn msliaudeunndansed summamanivesjizuoondiadu uaz
laezunsuveseadausy vaurmaniveiniseendlad viaveseenluduardalid lassaiadtlianysal
waznisldivoanlen ABn1sunaaurmansveInIseandinty n1seendladuosnindaased NseENTLATU
melu msL‘U%"Uuam‘wmiaaﬂ%Lﬂ%’UﬁﬂﬂﬂﬂUMg{'ﬂwuaﬂ panTadunuuLANeN Uaznisidnganig
fwesmafinaina seuudaaesdiuay nsiaanafienisiostunisoendndu

High temperature materials, creep, ageing of alloys. Thermodynamics of oxidation and
Ellingham diagrams. Kinetics of oxidation. Classification of oxides and sulfides. Defect structure and
doping of oxides. Methods of determining oxidation kinetics. Alloy oxidation. Internal oxidation.
Transition from internal to external oxidation. Transient oxidation and approach to steady state

scaling. Specific alloying systems. Development of protective scales.

Besmawzmaeinuianlans 1 3(3-0-6)
(Selected Topics in Metallic Materials 1)
Adedunow Ll
Prerequisite  : None
nsfnwlumumerdedaamsindesiuianlans 1

Studies in interesting selected topics related in Metallic Materials I.

Besmawzmaeinuianlans 2 3(3-0-6)
(Selected Topics in Metallic Materials II)
dedunow - lud
Prerequisite  : None
nsfnwluamumserdednamsiindesivianlans 2

Studies in interesting selected topics related in Metallic Materials II.



941207

941208

941209

941210

NFINIBNNANSOU 3(3-0-6)
(Heat Treatment)
rdedunow  : lud
Prerequisite  : None
nsAsnmadsuuamifvesianlnenssdnemafeuredavsnausidlusasuonnguindn  n13
Wasuwlamenenmuazmaaiissninaniseudeu  nseuund nisevazaty wasn1siiuiiedng
57 wiedawaznalnnsibiuddlagyiliineynia
Methods to alter material properties by the heat treatment of ferrous and non-ferrous
alloys. Physical and chemical changes during annealing. Normalizing, solution heat treating and

quenching. Technique and mechanism of precipitation hardening.

nsuanlang 3(3-0-6)
(Metal Production)

dsAuneu - Ll

Prerequisite  : None

nsadalavzannuslufiu msviliuignd msuenlave ngedmiumannduazufizennielun
UsgtRmansnisndalony wadauaznisuszgnildnszuiunistugulans saudanisvaoudnada
mMstu Mo Mspadudu wagn1sanuea Q‘Uﬂiﬂiﬁlﬁﬁ'uaxﬂsamumﬂawwm'N Mswdsuulases
Tanlusgninanwgn

Extraction from the ground, refining. Separation. Blast furnace for steel and its reactions.
History of metal production. Concepts and application of wrought metal processing, including
extrusion, rolling, pressing, drawing and finishing.  The equipment used and process

characteristics. Changes in the material during manufacture.

TangrauuanNgUman 3(3-0-6)
(Non-ferrous Alloys)
deAunou - ldl
Prerequisite  : None

seaziBeaieaiulnssaiinania nsssnsnan uazauiRvedavenauuonnguinan oxgiitiles
vowas lidloy dnda wundidou ﬂalﬂmiﬁﬂﬂawuaﬂﬂejumﬁﬂLLG?NLLSJ%U

Detailed information on microstructure, processing and properties of non-ferrous alloys,

aluminum, copper, titanium, nickel, magnesium. Strengthening mechanisms in non-ferrous alloys.

Wannan 3(3-0-6)
(Steel)

dsAuneu - Ll

Prerequisite  : None

seazdeaivaiulasiainegania nssuisnisndn wazandiveundnnduazlavenauindn
ANSUBY WU RauAaTEWIAMAN-ASUBLLAZN1IAIUANIATIESNgaNIA N1BBNwUUMANNALSaly N3
Uspendld nalnnsvililavesaslunduminudausedy

Detailed information on microstructure, processing and properties of steel and iron-carbon
alloys. The iron-carbon phase diagram and control of microstructure. Stainless steel design.

Applications. Strengthening mechanisms in ferrous alloys.



941211

941212

941301

941302

Jaumansvalany 3(3-0-6)
(Metallurgical Kinetics)
Jwdsduneu o lidl
Prerequisite  : None

QUUNAAIENS LazdauAIansveIliseneniusuasy)izenddswus n1smvauUiisenad
aun13enT AAsisna PUAUYDIU NN Mauwnsluan1zveInds - nguesilan nalnuenisuns
nsgedu nsaadunenieninkazninell lelgmesuveanisgadu uaulles J8% mi@m%’uﬁlﬂu%u
fmundngn vesudengu Auilindung WATNITNTEALVUINVBIGNTY NNTRRAKUUNIUFNTEN 3
UfRTeuuUTINLazLUUsaide saumanimaadlih vdnnisvedwanlaedu Andiuwuuuenii
Fu aun1svestiniaes-laawes uaznwla nsussgndldlunszurunisgumslniituasnisinanseu
Fndiiuiosnanududu uagnszuasnia

Thermodynamics and Kinetics of homogeneous and heterogeneous reactions. Chemical Reaction
Control-rate equation, reaction rate constant, reaction order. Solid State Diffusion-Fick’s Law.
Mechanism of diffusion ; Adsorption-physical adsorption vs. chemisorption, adsorption isotherms,
Langmuir, BET, adsorption as the rate limiting step, porous solids, specific surface area and pore size
distribution. Reactor Design-batch and continuous reactors. Electrochemical Kinetics-concept of
polarization, activation over-potential, Butter- Volmer and Tafel’s equation. Applications in
electrodeposition and corrosion, concentration over potential, limiting current.

N13AUANNISAANTOU 3(3-0-6)
(Corrosion Control)
Fwdeduneu - hidl
Prerequisite  : None

Famimnssudmiumsussgndldtunsianseu ndnnsvesnsiansou nsfnnseuansd uay
nsianseuwdang nisnanseulusssumdkazlugravinssy msauannsinnieulagnsifentddan
wazn1slimnssuiiuia nsmuaunsiansoulugeaunssutfuasuia manuaumsianteulu
PRANMNTTUNTTUIUNITUALRAAMNTINANG N1FAIUANNSAANTaUlAgnsEUIuNsUaatuluLLALNGN
N3LAROURIAIANTBUNSELATAITUUN N1IANNTOUTDITARDEAUIMALNITAIUAY

Engineering materials for corrosion applications. Principles of corrosion, localized and
mechanical aspects of corrosion. Corrosion in natural and industrial environments. Corrosion
control by materials selection and surface engineering. Corrosion control in the oil and gas
industries. Corrosion control in the process and power industries. Corrosion control by cathodic

protection, organic coatings and inhibitors. Corrosion of light alloys and its control.

wialulagsdn 3(3-0-6)
(Ceramics Technology)

deAunew - ldl

Prerequisite  : None

nszurumsHAnIdin uazmadafiduusslevidenisnanainingiugndndamiduiasy nfluas
Tnssadsvesinghvdmiueniin Tassadmamavenssiin fugiu (nszdonndeuuazudn) uasies
finfuge @nfunulasadszaumndii) - aifvessninfituiunssuiunsmdnuaslnssaing
8N7A

Ceramic processing and beneficial techniques from raw materials to finished products.
Chemistry and structure of ceramic raw materials. Microstructures of traditional (porcelain and
glass) and advanced (modern structural and electrical) ceramics. Properties of ceramics and

their dependence on processing and microstructure.

walulaguna 3(3-0-6)



941303

941304

941305

941306

(Glass Technology)
Jndsduney il
Prerequisite  : None
NSIAALAY wagNSIiANANYBIAYIIAN NFINBTNANNTUTRIMA  auURlna maadl ey
Maas MIUszendldanuveduii
Glass formation and crystallization of ceramic glasses. Thermal processing of glasses.

Mechanical, chemical and optical properties. Applications of glasses.

W58 ﬂﬁ”ug’m 3(3-0-6)
(Traditional Ceramics)

deduneu o lad

Prerequisite  : None

Lévi’lﬁﬂﬁyug']u lassaiuazandfivonssidn IngAvwasndnduaiesiin vliaf1e) N1snageu
AuanUAnidnduaznianivesiagiuigsidn N1SAIVANAMAMNVBIIAGAU NTTUITAITHEN N3
Uszgndldigsndin

Fundamental ceramics. Structure and properties of ceramics. Raw material and products.
Investigation of physical and chemical properties of ceramics raw materials. Quality control of

raw materials and production processes. Applications of ceramics.

ANIHAALEIIIN 3(3-0-6)
(Ceramic Processing)

Adedunow - ld

Prerequisite  : None

MIFUATIZY mim’gf\]ﬁqa}ﬁuazmaﬂﬁﬂﬂ‘uﬂﬁl’lﬂ’ffmqa‘u ansAuusslunszUIuNITHER anﬂiiumﬂwa
YDIAADIUATINEAN msﬁugmwuwmaaﬂ LAZNISARADY NTTUIUNITAED NMTVITIALIAL LAZNITIHI

Synthesis, characterization and beneficiation of ceramic raw materials. Processing additives.
Rheological behavior of slurries and pastes. Plastic forming and coating processes. Casting, drying

and firing.

wiluaridndvesiiuiugineusnines 3(3-0-6)
(Chemistry and Physics of Semiconductor Surfaces)
Jdeduneu - lud
Prerequisite  : None

winnsidostuAeausiuse QUNNAFANARNTVDINGN NAIUTANIZHT HAVOIUTEY HaZNIT
nszaedndfisensioveaila nsruInNIEneY MiAeidesiuRnsessareaudyaeanal udnisdnem
dianaseu n1sgatu Tmeu nsinda wazn1siineenled

Introduction to bonding. Thermodynamic of crystal. Surface energy. Charge and processes
at solid/liquid interface including electron transfer, photon absorption, etching and oxide

formation.

L%‘IadﬁﬂLQWW%WWQﬁWUL%iWﬁﬂ%UQﬂ 1 3(3-0-6)
(Selected Topics in Advanced Ceramics |)
dsAuneu Ll
Prerequisite  : None
msAnwiluanvmierdedammeifdostuwsfin 1

Studies in interesting selected topics related in Advanced Ceramics |.



941307

941308

941309

941310

L%E)ﬂﬁﬂLQW’]%V]’]&@]I”luleJi’lﬁﬂ“ﬂquQ 2 3(3-0-6)
(Selected Topics in Advanced Ceramics 1)
dsAuneu Ll
Prerequisite  : None
msfnwiluanvvierdesnamesiisstostusiin 2

Studies in interesting selected topics related in Advanced Ceramics |I.

Tansiingamnniigs 3(3-0-6)
(High Temperature Ceramic Materials)
deduneu o lad
Prerequisite  : None

Tangamgiiasldluuinsalusing e1maeu saufielanusenau unslid anslud senled velsd Tu
o9 Ingwiusduseneu audh waz3snisuae

High temperature materials used in nuclear reactors and aerospace which include composites,

graphite, carbides, oxides, borides and nitrides; compositions, properties and fabrication.

ﬂ’]’]llLL%QLLﬁﬂLLagﬂaﬂﬂﬂmgsﬂaﬂLLﬁ’JLLazL‘dﬁWﬁﬂ 3(3-0-6)
(Strength and Mechanics of Glasses and Ceramics)
deduneu - lud
Prerequisite  : None

Na‘U@ﬂW’ﬁ’]ﬁLWB%@@Q?W@JLL%QLLNLLa%ﬂaﬂ’]ﬂm%‘U@ﬂLLﬁ’JLLa%LGUS’]ﬁﬂ ASTUVIUNTTUWNDS WAL NITIAUDY
13U wallansinanundausiwaznsfivesvesmsuandaing nsnvdevesadidudfgyuazdvina
YOINTLUIUMINAN NAvdwIndenuazgamyiirengfinssunavosian

Effects of parameters on strength and mechanics of glasses and ceramics. Sintering and
grain growth process. Strength measurement techniques and parameters of fracture mechanics.
Investigation of significance and influence of processing. Effects of environment and

temperature on mechanical behavior of materials.

auvArasTanwTinluaImnssy 3(3-0-6)
(Properties of Engineering Ceramic Materials)
Adedunow Ll
Prerequisite  : None

Tassaisvesdaqesfinuaznaveslassadfioautfnaznisidowns  anudediuluesiiin
lugdalayad nalnnisiiamesueavealuwsdnuazuia  anuunnseslulesdnuazainuduves
AILAY

The structure of ceramics and its affect on properties and failure. Reliability of ceramics,
Weibull modulus. The mechanism of thermal shock in ceramics and glasses. Defects in

ceramics and stress concentration.



941311

941312

941401

941402

941403

winlinadeanssulugnamngsy 3(3-0-6)
(Engineering Ceramics in Industry)
deAunou - ludl
Prerequisite  : None

numunseudunes walanswanesin Wy nsvaouuumiaau weadan1ssadeauseu
wallan1sdameanuuynitenislagldanuiou atianisdameanudunnitanelaglildainuou
ﬂﬁﬁmsﬁugﬂlﬁmﬁﬂ nvseLUUIEaY nsUszgnAldauvetsiindmiunudmngsy Meg1anis
TdnuveseniinluamAamnssy wu lveasu sxglith weslaly uazwsidndmiunudinm

Review of sintering. Ceramic production techniques such as slip casting. hot pressing, hot-
isostatic pressing, cold-isustatic pressing, ceramic injection molding. Examples of the use of ceramics

in engineering, such as sialon, alumina, zirconia and bioceramics.

audAnsdidnnsetindvossniin 3(3-0-6)
(Electronic Properties of Ceramics)
deduneu - lud
Prerequisite  : None

Tnssa$adidnnseuvesianein uaziagiadinnh ufamanivesdidnaseu namanivos
Adu nquivesdidnnseudase wasnquiuoundsnu uminfeiuladidnedn weflsdidnein iiles
Tedidnain anmzusimdn wazmsthlwihdeenn  Janfedniuaznsude  gunsalitldlndidnesn
weslsdianasn Wiesledidnasn 1awes weadh

Electronic structure in ceramic materials and semiconductors, including electron dynamics,
wave mechanics, free electron theory and energy band theory. Introduction to dielectrics,
ferroelectrics, piezoelectrics, magnetism and superconductivity. Semiconductors and their

production. Devices using dielectrics, ferroelectrics, piezoelectrics, LASERs, LEDs.

lassafanazaudivesianusenay 3(3-0-6)
(Structure and Properties of Composites)
deduneu o lad
Prerequisite  : None

fanuszneuidlewediues JanUssnoudlelavy YanUsznoudlowsiin auiRdnavesianUsznou
audfuuu  Banafinuazueudanadin  AnuvuuNIsWANTin N1sidesU wasANavesianUsEney
audiiusvedlassaissiuganiadoandivesianUszney  msUszgndldmmuduiusdsnaniiiens
panuuuliianilaudiniusionis

Polymer-matrix composites. Metal-matrix composites. Ceramic-matrix composites. Elastic and
anelastic properties of composites. Fracture toughness, creep and fatigue of composites. The
relationships between microscopic mechanisms and macroscopic behavior of composite materials.

Application of these principles to the design of improved composite properties.

TAAUTENOULALNTLUIUNNTHAR 3(3-0-6)
(Composite Materials and Processing)
deduneu - lud
Prerequisite  : None

mmiﬁugﬁﬂumnﬁaﬂi’a@ﬁLﬂuaﬂﬁﬂi:ﬁﬂauLLazmiwﬁmi'aqﬂiznawmﬂ L ’3’?19]‘1J'§3ﬂam‘f':awa
awed elave ifewsiin muduiugsswinnssuaunisuan Iﬂidﬁ%’mLLa%ﬂmﬂMﬁaﬁlﬁ

Basic principles of selecting component materials and manufacturing composites.  Polymeric, metallic

and ceramics systems are considered. Relationships between manufacturing, structure, and properties.

nsdemeuasidenan nveianusvnay 3(3-0-6)



941405

941406

941407

(Damage and Failure in Composites)

wdedunew ¢l
Prerequisite  : None

QRETGERHIIER mi%’;ugﬂLLasamﬁamaai’a@Uizﬂau HsesovatianUsznausinmieg namaniseau
IANALaENaMmAanssEAUIAIAYesiaUsEney Frsiwszinaznszuumsidonanimuesian

Usznaulaiunsamedule ﬂalﬂsumm']zumﬁmmaﬁaqﬂszﬂau nalnnisianvanenu

Reinforcements, their fabrication and properties. Interfaces in various types of composites.
Micromechanics and macromechanics of composites. Methods for analysis and failure process
of fiber-reinforced composite material systems. Mechanisms of toughening. Multiple cracking
mechanisms.

faqusznouitlowedied 3(3-0-6)
(Polymer Matrix Composites)

deduneu o lad

Prerequisite  : None

o

\HoneAiwesuvuwmosumanadin onediwosuuumesludn sdavosmainuiidmiutanysznay
Honefiues é’mgmﬁwmLLasiﬂsaai"wuaﬂ’?aqUisﬂauLﬁa wodwes malaniasenianuseneu
donediues mahtanUszneudonediwesildnu

Thermoplastic polymer matrix. Thermoset polymer matrix. Type of fillers for polymer
matrix composites. Morphology and structure of polymer matrix composite. Technique and

method for analysis of polymer matrix composites. Polymer matrix composites applications.

fﬁﬂﬂigﬂ@m‘ﬁm‘lﬁ’]ﬁﬂ 3(3-0-6)
(Ceramic Matrix Composites)
Adedunow - lud
Prerequisite  : None

"’Jfaqﬂizﬂamﬁamﬁﬁﬂ MsiESuususdin nsEUIUnIIRER Auiaesdin naFansganIA
aulfdanafin audinismnuiou waraudinianen woinssudena msdewdwdn  nginssu
WUUIUTOULAZAS mmLﬁuLﬁamﬂmm%fauiuLﬁa"fm ﬂamam%ﬁnmﬁuﬁaLLa:mmmﬁmmaﬁa@
nsUszenaldusslev

Ceramic matrix materials. Ceramic reinforcements. Processing interface.  Micromechanics.
Elastic, thermal and physical properties, mechanical behaviours, load transfer, cyclic and creep
behaviours, thermal stresses, interface mechanics and toughness. Applications.

Yanuszneuldolany 3(3-0-6)
(Metal Matrix Composites)
Adedunow Ll
Prerequisite  : None
fuguduaiiiandvestanusznouidelany dulszneviuguildlumandntanuszneudelany
Wiugu svuvvestanUszneu (lave-Tave Tave-weAwed uarduq) nmsmaaouideng
Physico-chemical fundamentals of metal matrix composites. Basic components used in the
production of metal composites. Fabrication methods. Systems of composites (metal-metal,
metal-polymer etc). Mechanical testing of composite materials.



941411

941412

941413

941510

Bosfmamemeiutanusznoudigs 1 3(3-0-6)
(Selected Topics in Advanced Composite 1)
rdedunow  : lud
Prerequisite  : None
nsfnwiluauievdedmameiidestutanussnoudig 1

Studies in interesting selected topics related in Advanced Composites |.

L%"aaﬁﬁLawwmqé’mi’aqﬂsznau%uqq 2 3(3-0-6)
(Selected Topics in Advanced Composite II)
dsdunen ¢ il
Prerequisite  : None
nsfnwiluanuvievdedmamediidestutanussnoudugs 2

Studies in interesting selected topics related in Advanced Composites II.

nseenkuuianUszneulvidnaaudfeniena 3(3-0-6)
(Functional Composite Design)
deduneu o Ll
Prerequisite  : None

mseenwuuiagUsznaulifinaautfanizng 1wy anuudausigs mavusiegamalias n1sUsusn
wWhivanmiangen lnglddeyadnnizvesautdian anuduiussenindasiaiiivaniivesiaguas
welulaBlumsndnianuszney  ilennuiweuwnuastediniifideau@fideants  msldlusunsu
aavfmefiiueTesiiotisninsgiuareenuuy

Design for functional composite i.e. high strength, high thermal stability and adaptability to
environment by using the specific information of materials. The relationship of structure, properties
and manufacturing processes. Appreciate the available range and limitations of required property of
composites. The use of computer software for analysis and design.

TanRan 3(3-0-6)
(Smart Materials)

deduneu o lad

Prerequisite  : None

wdnnsiugny nalnuazmsUszgndldaudumelulafvesTanaan liud Tanfeledidnyin ned
wos il Yaqusgneuduge Tavedrgu veslvaiidnginssunisinedudvlrifiuazusivin dwme
§aa3uy war Jaquuniiin Wy Yagididedinmduay Ansveredndeanaudeuduay uazeinisdy
guiduau 1udu

Fundamental principles, mechanisms and technological applications of smart materials
including piezoelectric materials, intrinsically conducting polymers, advanced composites,
shape-memory alloys, electro-rheological and magneto-rheological fluids, intelligent textiles
and ‘negative’ materials such as negative refractive index, negative thermal expansion and

negative permittivity.



941511

941512

941513

941514

o

Tanunlu 3(3-0-6)

(Nanomaterials)
JdeAuney : Lfl
Prerequisite  : None

auUAvesiantusyiuwily Bmsinaudhivedasiaiieseduunly lassaiuavaudfivesansiusedu
Wl wAlanszuIuNsdIATIZikarn13ase mallan1sasienianuily Wuainuily aouduing
AINAIBUAN YAAIDUAN TNU1e n1svudadelui audfvisuas audfidena audfauduuimén
wiludidnvselind luanandidnnsedndfulnlndnduazansinhdseindmivianuily

Properties of materials in nano-dimensions. Methods of measuring properties of
nanostructure. The structure and properties of materials on nanoscales and devices based on
nanostructure. Processing synthesis techniques and growth fabrication. Characterization
techniques of nanomaterials, nanowires, quantum wells, wires and dots, thin films, electrical
transport, electron emission properties, optical properties, mechanical properties, magnetism in

nanostructure. Nanoelectronic, molecular electronics and photonics, and superconductivity in

nanomaterials.

youluAISUBL 3(3-0-6)
(Carbon Nanotubes)

Judedunon ;LT

Prerequisite  : None

maassusulumsuou antivewiouluasueu Wi antineliin mewes wagmena Wusu
nsUszgndltviounlunfueuludiusiieg msufuussilsiduvesieunluaiveu Yagduq Afansuey
Jumdn wu wgwaedu wnslild

Preparation of carbon nanotubes. Properties of carbon nanotubes such as electrical, optical,
mechanical properties. Applications of carbon nanotubes. Functionalization of carbon
nanotubes. Other Important carbon based materials such as fullerene and graphite.

Tandmsumalulagndsau 3(3-0-6)
(Materials for Energy Technology)
Adedunow Ll
Prerequisite  : None

GuﬁmLLa3auﬂ’amaﬁa@mﬁ’ﬂumaéﬁaLwan WUARNT LazlUadlaseing matﬁanifﬁmﬁiﬁﬂasﬁw%mw
e 1 FusaURizen Weuriudidnlaslar wivasaunssuauuuaesta wudlnwesuuuddon

Types and properties of materials used in fuel cell, battery and solar cell. Materials selection
for their high performance applications such as catalysts, electrolyte membrane, bipolar plate, dye
sensitizer.

gunsafulunaziaiesiuiunly 3(3-0-6)
(Nanodevices and Nanosensors)
JdsAuneuy il
Prerequisite  : None

mawdeuivedidnaseululaswadeuilu Qﬂﬂiaﬁqé’aﬁw Nudawesuladiannseuien Lﬂ%ﬁUf
w19 eRessuianmail indesiuiduniu indessuidmiuomany wdssiuimnusu wiesiauly
MsTaveueiesuiiuenyiowes  eResudnedanm

Electronic transport in nanostructures, semiconductor devices, single electron transistors.
Nanosensors such as temperature Sensors, smoke SeNnsors, sensors for aerospace, pressure sensor.

Nano-cutting tools. Integration of sensor with actuators. Biosensors.



941515

941516

941517

941518

941519

NSHARTZAULITIUY 3(3-0-6)
(Nanofabrication)
deAunou - ldl
Prerequisite  : None

Fnsnansiuuily maluladuuuuuasans meluladuuuastuun Sdnasendy loseudy wax
wneisd Alnns @l envialnns i wdesilelumsieneissduuly ldun ndesgansIAukuuldusaves
2YHDU ﬂé@ﬂﬁ;ﬁ%i‘iﬂﬂLLUUL%mm’m nsUsENEULUT IR AT ULVt

Nanofabrication methods. Top down technology and Bottom up technology. E-beam,
ion-beam and X-ray and lithographic processes. Soft lithography. Imprint lithography. Scanning
probe lithography. Nano-tools including Atomic Force and Scanning Tunneling Microscopy.
Monolayer and multilayer assemblies.

Tannw 3(3-0-6)
(Biomaterials)

deduneu o lad

Prerequisite  : None

a a

yilaveslag¥inn Jagugnilaviialave Tanugnileviawsiln Jaqugnilaslianedwes Jandinm
yiadanusznoulasanansssund anuduiusvedasaiuazandfivesTandinm snsisenvesiag
Fanmiuiloide

Types of biomaterials. Metallic implant materials. Ceramic implant materials. Polymeric
implant materials. Composite and natural materials as biomaterials. Structure-property

relationships of biological materials. Interaction of biomaterials and tissue.

Janualman 3(3-0-6)
(Magnetic Materials)

Adedunow - lud

Prerequisite  : None

nufjvesannzuivan gaiudaanudundvan weznsuszgndld slavesTaquinan Tnazuun
wWhady annudindnnis) anmudmdniesls anmulmdnueulninesls Tawuwiman winiufn
wewlelansel wunulpassndu uunilasdanuiumuuiman) msiiudeyalagldansuingn ns
tuiintoyauuuusnuilnoendn anshsiniusivdnuazusimanuily

Theory of magnetism. Origins of magnetic behavior and related applications. Different kinds
of magnetic materials. Diamagnetism. Paramagnetism. Ferromagnetism. Antiferromagnetism.
Magnetic domains. Magnetic anisotropy. Magnetostriction, Magnetoresistive. Magnetic data

storage. Magneto-optic recording. Magnetic semiconductors and nano-magnetics.

wodmeashiuas 3(3-0-6)
(Photoresist Polymer)

deAunou - ludl

Prerequisite  : None

woaweshuas wazmafaufisemedweslswtulaglduadanlilomn dua Blannseu visomwes
Husinsvdu msdaaneit werlessimdnuariamzvemediweshuaililunsgeamnssy meUsvend
Tunszviunsalngns il %ﬂﬂuqmamﬂiiwwmiﬁuﬁ wazaRamnIsudiannselind

Photoresist polymer and polymerization reactions motivated by ultraviolet, electron beam,
or laser UV-assisted. Syntheses and characterizations of industrial photoresist polymers.
Applications of photoresist in lithography processes which are used in the printing and
electronic industries.

v
o

SRIAARNIEN A UTEATUAS 1 3(3-0-6)

q Y



941520

941801

941802

941803

(Selected Topics in Advanced Materials 1)
deduneu - lud
Prerequisite  : None

msdnwluavieidedaiamsifedesiuagiugs 1

Studies in interesting selected topics related in Advanced Materials .
Bosfmamemeiutantugs 2 3(3-0-6)
(Selected Topics in Advanced Materials II)
deduneu - lud
Prerequisite  : None

msdnwiluavderdedaameiifsadestutantugs 2

Studies in interesting selected topics related in Advanced Materials I
wialanendnaans 3(3-0-6)
(Mathematical Techniques)
deduneu - lud
Prerequisite  : None

suifouitidsfies Blwluiiodiuud mslianevanuaainadeu Tsunsudniagunie
AaaransdmsuLAUgmimiaail Msusuldulae ssuvannsidadu sawdluwdu n1sadrswuudnass
nadinmansdmivianildluamidomgnamnssm

Numerical methods, finite element method, error analysis, problem solving by
mathematical softwares, curve fitting, system of linear equations, optimization, mathematical
modeling of material in industrial research.

MIUANTINYDITE0 3(3-0-6)
(Fracture of Materials)
deAunou - ldl
Prerequisite  : None
madeuanmuaznsuninvesiagmeldanuiilaeniuisausfemsidnadensuanin  nalnns
upnnuuudanaRniady uasuuudaaRnwanain nsAnwAnNLdsmaraumilevedany wiin
warnedmes lneAlmnudiusseninnssuiumsivandivesianuaslasiaigania
Failure and fracture of materials under applied stress with particular emphases on the
materials characteristics that influence fracture. Introductions to linear elastic fracture
mechanism and elastic plastic fracture mechanism. Strength and toughness of metals, ceramics
and polymers will be explored with regard to processing property relationships and
microstructure.

NTLUIUNINARIER) 3(3-0-6)
(Materials Processing)
Adedunow - ld
Prerequisite  : None

Ingmaniuazimaluladiieafunszuiumssdndan Wumshunisuded msudssy mswasy
Taseguaunune uazmandnidenadasauiou Busuaniuguudasdugmaussgndld

Scientific and technological bases of material processing, emphasizing on solidification,
deformation, particulate and thermomechanical processing. Approach first from a fundamental

point of view and then their current technological applications.



941804

941805

941806

941807

aussnuEkAENISReNtYTan 3(3-0-6)
(Performance and Selection of Materials)
Adedunow - lud
Prerequisite : None

FBsidenianiidndausslevisonisiiluldau (dun Tave wsidin uf Sandidnnsetdind ned
wosuazianUsenau) ngunaeilunisiansannisidendag nuﬁv’ﬁ%mimémLL@:ﬂiiﬁ%ﬂﬁ%ﬂ;gU‘?ﬁ@

Methodology by which a material can be successfully chosen for a given application from
the various classes (metals, ceramics & glasses, electronic materials, polymers and composites).
Criteria for selection include processing methods and fabrication of materials.
NufauasRisessde 3(3-0-6)
(Surfaces and Interfaces)
Adedunow - Ll
Prerequisite  : None

Tnssadrauarandififiani waziasesdeveseds weslulaufindvesfionin usefein uazuse
\uiiin lelwimenveansgaduanulsiiadiosvesionii uaznsnduglassairafin gammamanivos
youanglu lassaisvesouiun iunnd maveassiiofigaiiiiov uasiasesse

Structure and properties of solid surfaces and interfaces. Topics include thermodynamics of
surfaces, surface tension and surface stress, adsorption isotherms, surface instabilities and
reconstructions. Thermodynamics of internal boundaries. Structure of grain boundaries, epitaxy.
Experimental methods for surface and interface characterization.

nMeTeidnuasanzveituin 3(3-0-6)
(Surface Characterization)
Adedunow - lud
Prerequisite  : None

wialulaggaanawuudansile wadlamslessiiuiausenousae wnasd Wiesidnmseuadnls
salal awUnlnsiupSmanseidandundauuuinisesnesa uuaaninsinesvinlesouniugil awnlvsa
InUnsggdendinuvedidn-niow  sunmanseiuliin$ididng seadidnaseuaiualnsalnl ns
grndussdiindvatarnondrafes (Bnmunadnisdueureiutunsaniniees) awnlns- alntiuuudu
ndosganssaduuuinnIg ndesganssadkuulduswesenoy

Ultra-high vacuum technology, surface characterization techniques including X-ray
photoelectron spectroscopy, Rutherford backscattering, secondary ion mass spectrometry, low-
energy ion scattering, electron energy loss spectroscopy, particle induced X-ray emission, Auger
electron spectroscopy, extended X-ray absorption fine structure, vibrational spectroscopy,
scanning tunneling microscopy, atomic force microscopy.

s JuUiTiag 1(0-3-1)
(Research Methodology)

IdsAuneu Ll

Prerequisite  : None

wdnnsvessziouiside teyameineimaniuazmaluladiifsddesiusmideiaula ndnnns
WALLYAHAYBINITLABNIUIRY NMITYUTDIEUDIATINITING NTZUIUNITIVY ﬂ’]iiwim%;&aﬁﬁ'al,l,az
MensIeing in3eslensaifdmiumsieszinadinanmuandsUiinn Wsunsudusagudmiu
N1991398 NITWHUIIPUNANITINEY 93581UTTUEMTULNTIT8

Principle of research methodology. Scientific and technological information involved an
interested research. Rationale of research selection, research proposal, research process, data
collection and analysis. Statistic tools for qualitative and quantitative analysis. Software aided
research, Writing a report. Ethics for researcher.



941902

941903

941904

941905

ANeINUS EMSU WY N WUU N 2) 12

(Thesis)
Fdaduney  : lngaudiureuveInAIn
Prerequisite  : Department Permission

nMsiRugINmaaetluar I danmans  fealisnenunside msaeudeiu wazniswsey
me’mLﬁaﬁmwﬂlmﬁmﬁmmiﬁaﬁﬂiwﬁmmi

Experimental research in the area of Materials Science. Report submission, oral examination
and preparation of manuscript to be published in scientific journal or conference proceeding

are required.

Aunun 1 @ UTU BU N WUU N 2) 1(0-3-1)
(Seminar 1)

dsAuneu o Lidl

Prerequisite  : None

nslmaluladansaumalunsiuairdoyanisinermans :1nnsansvdeunanumainnisi
aulakaziuady  MInusmnaemsdanisteyalinsenlddmiunmsideuivuiauelasams M3
thiauethideidemstanmaningldinstuusiarauauotennssiisuiasen

The use of scientific information technology to search all up to date journals or interested
articles. Data collection and data management related to topics in materials science for writing up.

Presentation of a research proposal, recommended under supervision of staffs in the course.

AUnuT 2 @ UTU LU N WUU A 2) 1(0-3-1)
(Seminar 1)

vsAuneu o Lidl

Prerequisite  : None

Ideduneu : duuwn 1
Prerequisite : Seminar |
nsiauethienstagmansuaznisussgndldiminaula vdenisdunulmionnnsans  vdeann
unANLMSITINg mavsseglutudeu meldnmsmuguuariiuzteteassiisuintey
Introduction of interested topics in material science and its applications or current discoveries
from journals or other sources. Presentation will be carried out under the supervision of the staff

for the course.

duuun 1 @mTU keu n oy n 1) 1(0-3-1)
(Seminar 1)

Idsiuneu Ll

Prerequisite  : None

nsléimaluladansaumalunisdunindoyansinermans 91nnsasnieunanumainnisi
anlauagiivads  nisvunukazmsiansteyalimseulddwiuns@euiuuiauelasins 13
thiauevhdeifonstanemansneldnstuusuaraiunuuese s iisuingeu

The use of scientific information technology to search all up to date journals or interested
articles. Data collection and data management related to topics in materials science for writing up.

Presentation of a research proposal, recommended under supervision of staffs in the course.



941906

941907

AUl 2 (F195U WY N Uy n 1) 1(0-3-1)

(Seminar 1)
FUsAUnNEY ¢ 941905 &uuun 1
Prerequisite  : 941905 Seminar |

nmaauetensiagmaniuasmsUszondldimhadlaviomsdunulminnmsans  viean
unANISITINIG MavssslutuSeu maié?mammmLLa:S?JyLLuzﬂUaqmmséﬁ%uﬁmau

Introduction of interested topics in material science and its applications or current discoveries
from journals or other sources. Presentation will be carried out under the supervision of the staff
for the course.

ANGTNUS (95U WNU A WUU A 1) 36
(Thesis)

Fndedunen  : leganuiureuresninIn

Prerequisite  : Department Permission

nM5iAE@anIInaaetluan v ianmans deelsngauniside msaeudesiu  uazn1sinIey
unenaiefuilunsansivmsnieiusginns

Experimental research in the area of Materials Science. Report submission, oral
examination and preparation of manuscript to be published in scientific journal or conference

proceeding are required.



