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Basic Electrical Laboratory
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Computer Programming
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Engineering Materials
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_ Engineering Drawing _ )
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Engineering Mechanics
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Thermodynamics of Materials
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Mechanics of Materials
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Transport Phenomena in Materials Processing
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Fundamentals in Materials |
010833102 wé_'f'umEﬁugmmﬁmﬂﬁﬁaﬂ 2
Fundamentals in Materials |l
010633103 UfuRnslawinen
Laboratory on Metallurgy
010633104 wWiRnFIusnaveian
Wachanical Behavior of Materials
010633105 Yiddnsnaaauian
Laboratory on Materials Testing
010633106 miafnuaziludaian
Mazterizls Bxtraction and Recycling
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Laboratory on Materials Extraction and Recycling
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A3-0-8)

3(3-0-6)
1{0-2-1}
3(3-0-6)

1{0-2-1)

010633108 ﬂ’|5Lﬂaamﬂ’mu.asm’r:JP.q1*11;%&"‘”&':%1f‘na’Lﬁﬂmzﬁ-mﬁam 3(3-0-8)

Environmental Degradation and Durability of Materials
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Failure Analysis of Materials
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Materials Characterization
010633111 mstuziian,

Materials Forming
010633112 UfidnTmstusUian
Laboratory an Materials Forming
010633406 andinedidnvIaiindvasian
: Electronic Properties of Materials

010633513 WANAITUIRNTIUNICIFNT TN TaR

Principle of Innovation in Materials Enginesring
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010633514 MsRuineenssuIUnIAnLaEnIzaeaTeA 3(2-2-5)
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Thinking-skills and Creativity Development for
Materials Innovators
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Serninar on Innovative Materials Enginsering
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Innovative Conceptual Engineering Design
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Innovative Materials Engineering Project |l
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Ferrous and Non-Ferrous Metallurgy
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Ferrous and Non-Ferrous MetallureylLaboratory

010633205 ArnTaunisvaslansy 3(2-2-5)
Foundry Engineering

010633207 Tavivenmadey 3(3-0-8)
Welding Metallurey

010633211 mapuguauioulase 3(2-2-5)
Heat Treatment of Metals _

010633213 Tavine e 3 3-0-6)

Powder Metallurgy
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Rolling Technology
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3.1.5 A1esunesIET

010113851 Smnssulaihitugiy 3(3-0-6)

Basic Electrical Engineering '

Adadunay - 040313007 Wand 2

Prerequisite : 040313007 Physics |l

wunsSamsllit dduniu Fawdeath ddiudses nsieseisaiii
nszLaRIIluanIEBLNT A1TIRT IS :.lm"hﬂwLmdauwu\Lﬂa‘u v E NTIRLIMLAY
amandiTznauidandledh SsuluiEnidasiy winwasliluasnnsida wiasdnina
Il snansaLasnselaaduLEEn Tl ErsdernurndslaitiedasdioTom .dlﬂﬂ’muﬁ 14

Units in electrical measurement, resistor, inductor, capacitor, analysis of 2
static state of 2 direct current dircuit, analysis of 2 one-phase and three-phase of
alternative current crcuits, calculation and reduction of electrical power factors in a
fundamenital masnetic creuit, transfarmer, and its usage, mathod of power fransmission,

somea basic elecirical instruments.

010113852  UAtAnslinfug 1{0-3-1)
© Basic Electrical Laboratory
Agrtadunoy : 010113851 Franssilrihfiuguieidous iy
Prerequisite : 010113851 Basic tlectrical Engineering
nsliesasdiatan 1ﬁ11'1ﬂ'1L11E1wm uaznTnRaRIN1EL ”1’|mm'1mw.me.°§r‘r 1997
Snnaslaihiiug
Usage of basic electrical instruments and electrical experiments supporting

basic electrical enginearing subject.

010123801  maufineiluiisdsedniy 3(3-0-6)

Computer in Everyday Lite

Fandaunou : lull

Prereguisite - None

a7l sunsudniagd Tusunsuadrnangts TusungadronIgAtuIn 831
ﬂ'mw’jmﬁmﬁ‘ur‘m;%ammrﬂaa ﬁﬁimiwmlgumnﬂmu@mﬁqq Fuland plind nsld
sumaddiaLaznsdaniedumlasady Suenauandunedide 9TIeUTIMLEASTINETTY
vulassnudeeudumadin arulas J’rﬁﬁﬁ!ﬂ"ﬁﬂLLﬁsmaﬂ'im-ﬁ_iﬂaﬁjfuf:’lw*ﬁ'm ngLiEu
TUsunuenad189 awiAuidasiureufinemi

Usage of package programs, word processing, spreadsheets; familiarization
with computer; Usage of operating systems, Windows and Unix usage of intermet and
rnanagement of internet security, morals, safety in health and guality of life; basic

programming and careers related to computers,

25
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010403006  mIlsunsuraNfinAes 3(2-2-5)

Computer Programrming

Sedadunau : Ll

Prerequisite : None

winmTeLRusuTeIRsuftned drutssnaulunsiiueasranfinsed
i midanaiuassenivad msussnanatayawuuBidnnseing
wEnn g dsulusunsuesufiueaifgn e sy Fumaun RIS
sanuuuTusunsy miniigwleeldlusnsureufinne

Computer concepts; computer components; hardware and software
operation interaction; EDP concepts; program design and development msthodology;

concept of hich-level lanesuase programming, compuier bas=d problem-solving,
P g guAg g g P F g

010403098  TERIMNTIN 3(3-0-6)

Engineering Materials

Tyivdunou ; lud

Preregquisite : None

Tavzuaslavinendowy wnugdaunaveslovenay Inssaiisqaniauas
Tassdaunnnavadans mandnmanuazininnd’ auendRvainnd) winndlialu uas
wEnvas ﬂ".i‘l_l':TUUjﬂﬂ*‘uﬂamn‘ﬁmmpfw‘l’m HRTTLTOU ?m.;wim'ﬂ‘i'ﬂﬂﬂw S UBNNELL AN
wodwad wiiind aaulnds Aaunia ueailan uazld wdnng L‘l_l’hf?‘lmﬂﬁﬂﬁqﬂP'ﬁjb’JﬁﬁLﬁJU
Wranauagsliiiane

Metal and introducion to metallurgy, phase eqguitibriurm diagram, micro
and macro structure of metal, steel production and its properties, stainless steels, cast
irons and heat treatment to improve the properties of cast irons, non-ferrous metals
and properties, polymers, composites, concrete, asphalt, and wood, basic concept of

destructive and non-destructive tests.

010403099  ATRdsLUUIAINTIY 3(2-2-5)
Engineering Drawing
Fyadunau : il
Prerequisite : None
ﬂﬁﬂﬁ?ﬂ“‘lh’f“ﬂﬂﬁiﬁ’lL“I“‘ﬁLﬂJ‘JLLUL AsEpua T pinwan *"l’l'*% 1RO
SUNTAUTVIRGEIN 177 AUATLIR JUNT3 nEsAIWrLlaE 1B AnwEnutiR ATAR e
Specifications and standards of drawings, freehand sketchas, orthographic
projection, geometric figures, dimensioning geometry and referential positioning, 2

imases, sections, and assernbly drawings.
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010633001  AGAIEATIAINGITY 3{3-0-6)
Engineering Mechanics
Aggadunay ; 040293111 pdlarmaniIfInTIULAENISATIIN 1
040313005 Wand 1
Prerequisite : 040293111 Engineering Mathematics and Compulation I
040313005 Physics |
TTUUKTI WIIENT aﬂ"“vamm%@ﬂa a‘ﬁwmﬁﬂ%‘tmwaﬂva nsLadauiiuas
ﬁ]ﬁuﬁ‘ﬁﬁﬂa‘fﬂﬂﬂuﬂ’lﬁuﬂ Hﬁuﬁuqmm “lf‘fl“"ﬁl.ﬁa’tumaw 2 94ffU TIULaEWAIIUAIRE
LAy LAy
Force systerns, resultant, equilibrium, fluid statics, kinematics and
kinetics of particles and rigid bodies, Newton’s second law of motion, work and energy,

impulse and momentum.

010633002  namwamanivasian 3(3-0-6)

Thermodynamics of Materials

Aedadunay - 040313005 Wand 1 wiaduuimuiu

Prereguisite : Dﬂﬁ%l?}[}[}a Physics | or co-requisite

danaiuns ﬂQwuﬁ"lwﬂdqt‘demﬂmw"ums ﬁﬂuqmwﬁﬂﬁmgr.mamﬁﬂ
AuAa rrudiniusuundead anuduiudseniamduaseiugnmngil A ussAndind
AT I.J'i"l"".'!.!JE]'i.sLaﬂ“El"uWT{ﬂﬁﬁﬁ”li‘tIaﬂﬂ{]ﬂ.]E'“E] £19478) ﬁm’ﬂﬁ‘*IEN'i“‘I_mw,ﬂaaﬂ*]ia-:ﬂaﬁWﬁWEJ
wa Etuﬂ?ﬁﬁﬁ’lﬁ'ﬂ?ﬂdﬂﬁ“ﬁﬁ»ﬁ’lﬂ AATE LA AT ISR UUED IR UTENAY WHUA LA
yassruuamasilsTnaudy UATIU BLVNARNERITDYTY UUiﬂLﬂ'ﬂﬂdJﬂ‘iuﬂﬁﬁﬂJ? nupaRlTEnay
uagnanowa U§Acy fiflianfawasrlarauudy Uiise Wifivawesdussnaulusisazans
mrukailiih mndEueyupgarmameaniBainliznay f‘lﬁaﬁmtlﬂﬁ’mgﬂ’rm
Famanelugruiduriugiy

Thermodyramic patential and equilibrium condition, Maxwell’s relations,
heat capacity and thermodynarmics of simple reactions, equilibrium of one component
and multi-phase system, construction of a binary phase dizgram, elementary terliary
phase diagram, thermadynamics of reacting systern consisting of multi-components and
multi-phases, reactions containing gaseous and condensed phases, reactions containing
multi-components in condensad solution, electrochernistry, statistical thermodynamic

aspect to explain the relevant macroscopic phenomena.
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010633003  namaniveean 3(3-0-6)

Mechanics of Materizls

Fetiadunau ; 010633001 AafEATIANIIY ¥IodauIINayY

Prerequisite : 010633001 Engineering Mechanics sr-co-reguisite

UFIEZATTEL ATILATEA AEE LS SEM TR MLALLAEATILATEA AL
wuluenulaozunsy wsadausasluwuddn msmweredaiy 11300 NTlAaRYaET N3
Waruguvasmandiuuaraaion arafusazeruedaaunundn swnaulud ardu
mul@EntserEy nasiadee

Forces and stress, strain, relationship between stresses and strains,
stresses in beams, shear force and bending moment dizgrams, deflaction of beams,
torsion, buckling of colurnns, transformation of stresses and strains, Principle of stress

and strain, Mohr's circle and stresses under combined loading, failure criterion.

010633004  UsngmisinisanewiluniziEnieian 3(3-0-6)

Transport Phenomena in Materials Processing

Fyaisfunau ; 040313005 Wand 1

Prerequisite : 040313005 Physics |

aslvanvudunszuawarnisivasuuiudiu ngeusiavosiidu qunts
AuAAYaIIE FunsaNRATEdLLiY AunTTELRavamaNTY MTATIEiRLTiey uazd?
wilglimine nsluatuda nstemanuseumenisdl 15w waen1TuRag ngnsunsves
find A28AweTed wasdiuardwiunuregndldalunsidian qunsaifiiiedeaty
Usangasaimaanamlunisuiinedan

Laminar flow and turbulent flow, Newton's wviscosity law, mass-balance
equation, momentum-balance equation, similitude and dimensional analysis, flow in
pipe, conduction, convection and radiation, energy-balance equation, Fick’s law of
diffusion, analytical and numerical methods for applications in materials processing,
sguipments associated with transport phenomena in materials processing.
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010633007  saleuiBidendinmanidmivianaauian 3(3-0-6)

Mathernatical Methods for Materials Enginearing.-

Fydaduniau - 040293112 AdlaenaniimnssanasnIsAIuIN 2

Prerequisite : 040293112 Engineering Mathematics and Conputation ||

nsufeuntsauiudasrunt aynsuyiiedkasnisuuasshdaiiiug n1sud
aumsayfuigauimomaiia MsulwenAILYT nswdauntseyiuidasnionuyasguii
Vaus sufeuinideiniarvasnuiuiiesyiiug maudaunioyiusmoszlsuiBdeiey
neaesgdnnneiuasmusafluuudeanisndaenaniaaalingnirninisiemuasian
asvszyndassadeuitlsinaluinngmsdnnsdemmefnsruianaiuas g ina
Wanavasiag

Ordinary differential equations. Fourier series and integral transform.
Solutions of partial differential equalion using the technique of separation of variables.
Solutions of partial differential equation using the transtorm method. Numerical
differertiation and integration. Solving of differential equations by numerical methods.
Vector and tensor analyses in mathematical modeling of transport phenomenz.
Application to the problems in transport phencmena, kinetics and mechanical behavior

of materials,

010633101  wdnnisugiumimngsian 1 3(3-0-6)

Fundamentals in Materials |

Fydadunou ; lul

Freraguisite : None

Trssairendn mosldauysniiovvawdin sovneuarinTaiteganinvesiin
Tassadrandnuarautidnaveslansuazgiing arsazatsuazarsusznaveesds a3
Aneflesedn wunmaugaiavealany Tavenmuasesing nisudlz msuns winnTs
waawalugouzanwdy madegUuuonanadin vt nadeadnln nidlasaveunsy
naladinausuussesiasuasnisruatlas@iegaae

Crystal structure, crystal defects, crystal interfaces and microstructure,
crystal structuras of metals and cerarnics, solid solution and compound, phase
equilibrium dizgrams of metzals, alloys and ceramics, solidification, diffusion, principle of
solid-state phase transformation, plastic deforrnation in crystalling solid, recovery,
recrystallization and arain growth, strengthening mechanism and microstruciural

control, mechanical properties of metals and ceramics.
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010633102 wénmsiugiumiienngsuan 2 3(3-0-6)

Fundamentals in Materials Il

Fynldunaw: Tl

Prerequisite : None

sanupamaiwninarmIsuun welansduareinefwss lnswEinmaaned
oS wadwe s luaewadwaindiainssy Tenefwesuasnafluaiuay miduunvilnes
Tan wodwehifnlsvnau naulsiunedisfuaz Tagredwa iiinlenau auiBuazmalda
woRaiuarTagweiaidwsznay weliuladon

Type of polymers and classification, polymerization techniques, structure
of potymers, conventional and engineering polymers, copolymer and polymer blends,
classification of polymer composites, manufacturing of polymers and polymer
composites, properties and applications of polymers and polymer composites, rubber

technology.

010633103 UfjUAmslawing 1{0-2-1)
Laboratory on Metalluray
Synaduniou ;010633101 wdnnTiugmdemnssuan 1 wisleuiiiy
Prereauisite ; 010633101 Fundamentals in Materials | or co-reguisite
UfTRnslainen Tnefiavimsuiiinseonedasiuin 010633101
wﬁ'ﬂﬂﬁﬁugmmﬁm nITuiEn 1
Laboratories in metallurey with the content and practice correspending
to 010633101 Fundamentals of Materials L.

010633104  wofnTaunaveaiag 3(3-0-6)
Mechanical Behavior of Materials
fqiafunaw: L
Prereguisite : None
auduriuiseriienudu-armeisavodlane wwindusznediuad

ar !

wgdnssudsnarasTanidalsznay nmidmivsitvadlasainiand inamaauUAlgang
winssudanainuasenainuosian nowifdlandy nsvasouantiidng AMIVAEDULIIR
FILEe mMstia ASnSELNN AN kAEINTAY NEMERINTIWANANLAE N TIUATaTER
Stress-strain relationship of metals, ceramics and polymer, mechanical
behavior of compasite materials, effect of structural arrangament of materials on their
mechanical properiies, elasclic and plastic behaviors of materials, dislocation theory,
meachanical testing, i.e. tensile, hardness, torsion, impact, fatigue and creep testing,

fracture mechanics, failure of materals.
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010633105  UfUAnsnedauTag 1(0-2-1)
Laboratory on Materials Testing
Furdadunau : Ll
Prerequisite : None
Uﬁﬁ”ﬁﬂﬁﬂﬂai:‘uﬂ:uﬁL%Qﬂamaqﬁ’amﬁmﬁn AsvRER UL e Ml 013
Af=nn AuAuaEITAY SnwznisuaninasiEe niseEauLuUliinang MIssauUY
wimnsausnuiasisonindouilaglilessmudugn
 Laboratories in machanical testing of materials with the fundamental
mechanical testing, tensile, hardness, tarsion, impact, fatigue and creep Testing. Non-
destructive testing. Innovative design of materials using mechanical testing with project-
based study. .

010633106  nisaivueaeTloAaisn 3(3-0-6)

Materials Extraction and Recycling

Fgdaduriou « Ll

Frersquisite @ None

qmwﬁaﬁﬁﬁﬂ%iaqaﬁazﬁﬂﬂﬁ’l YAUNAFIARTIDINITALALAENIIANAENDUY
sadiharanaznsuanidinulsaay udnnswedlaving lelasedliihuasansazany
v UseBvEmmidadiruiaensswanisusssninamamanilulaning tiwlsmsuealad 113
dranduaznsimdlane msafrlavzlunduminuasuanngumdn Wiangimaailiih ns
Uszgndlideansanadiliib

Therrmodynamics of aqueous solutions, kinetics of leaching and
precipitation, solvent extraction and ion exchange, principle of hydrometallurgy.
electrochemistry of agueous solutions, curent and energy efficiency, principle of
pyrometallurgy, caldnation, roasting and metal reduction, extraction of ferrous and
non-ferrous metals, analytical methods in electrochemistry, application in

electrochemical enginearing.

=

010633107 UfjiRn1sarinuasilufiatag 1{0-2-1)

| shoratary on Materials Extraction and Recycling

Fndadunay : 010633106 naafruesflafatamiTaFuusuny

Prerecuisite : 010633106 Materials Extraction and Recycling

or co-reguisifa
ﬂﬂ‘ﬁﬂﬁ‘lmﬂﬂﬂﬂﬂﬁﬂ iihdafmdastuniaiauasTluda Tan Tnefianas

UFtRmIaenadesiuinn 010633106 mIsfnuasilefiatan msfinnsauwuudaniog Gih)
Erlaslain meeseilngvailaedu nsilasdunsiantourswalunuazialng 2anuuy
winnssdnudaelaansiouileyldlassoudugu
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Laboratories in materials electrochemnistry with the content and practice
corresponding to 010633106 Extraction and recycling of materials, galvanic corrosion,
electrolytic cells, polarisation analysis, anodic and cathodic corrosion protection,
innovative desien of materials concerned with chemical metallurgy laboratory with
project-based study.

010633108  ndauanmasarupanurasiganialidnizindas 3(3-0-6)

Environmental Degradation and Durability of Materizals
Aglafuneu - 040113001 wildmiuinans

Prarequisite : 040113001 Chemistry for Engineers

asid suanwmaedivasianluudungnamnsueslumsaivassduinna
wadlilauifindidaediuazafliizaanisdonanmmaaiivesdag ndanuiuduainiy
Lﬂﬁ"d;]ﬂ'ia’lﬂ"ﬁL?msFﬂ’lvm il weun weadusy aunsvaniuad LLH‘uﬂ’Wﬁl‘iLL‘U TRt
dnsinafinnsau :mwmf“ﬁf'r‘fa’LLa"ﬂ_l'ﬂﬂ._r]ﬁ“ﬁfmﬂ’m.wa,m‘[,mﬁauaf‘"|°~nrmmﬁm:!ﬁfr1 TN
willilunisineanisiansaulave Flwmdlelrunfnwagisaufiunuidandllih meie
neaulAMELULAAS Asfansaunuvainauasiorh wuulugen wousdy wuumueaun Ty
wuudansis wuuiengiin wuunis! 'ﬂﬂ’ﬂmﬂuu:mw;ﬁamﬁﬂﬁ;—ja asfimnseulavenauluam
SaangT nsidauan wmaaivsnesinduaewedwainaldanewndon Gndnates
?;qL';Jﬂﬁau&‘uﬂﬂ“l*iL%iEmﬁﬂ'WM’laLﬂﬁmm’E'ﬂ@; FI’I‘iﬁ‘ﬂ~?1ﬁLﬂ’I'ﬁ'LﬁﬂiJH;‘.WM%LﬂiJ‘Eaﬂﬁf!{] n1siaanu
ArsfnnssudaeiEniaailiin asdfnwnindsuaammanfaasfaguazaistiasivly
Qﬂﬁﬂ.wﬂﬁ’a*;fhm’1‘sa%'ﬂﬁaﬁy.%«:nui’ﬂﬂﬁarﬁﬁm'13m~:n-1u';q'aaﬂ’1’:|mrm:—‘fau

Industrial and innovative contexts in environmental degradation and
durability of materials, chemical and electrochemical thermodynamics of materials
degradation, Gibbs free energy of chemical degradation, Ellingham diagram, Mernst
eauation, Pourbaix diagram, determination of corrosion rate, kingtics and transport
phenomena in chemical degradation of materials, electrochemical methods inthe
corrasion study potentiodynamic and electrochemical impedance methods,
appearances, causes and remedies of corresion in various forms, such asin the forms of
uniform, cravice, pitting, intergranular, selective, erosion, strass and high-temperature
corresion, corrosion of encineering alloys, chernical degradation of ceramics and
polymers, effects of environments on chemical desradation and durability of materials,
methods 1o prevent the chemical degradation of materials, including the
electrochemical one, case studies of corrosion and protection of materials in industries,

a5 well as innovative materials to combat the corosion,
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010633109 msTAsenmndnnovedian 3(3-0-6)
Failure Analysis of Materials
Jedadunau : 010633104 weRnIsuBanauevianueay
010633108 MIdauan wiaeALATILY DYTER,
muldanmziandau
Prerequisite : 010633104 Mechanical Behavicr of Materials and
010633108 Frnvironmental Degradation and Durability
of Materials
wipaalum A udemeiiiatulnemdndunsUfoR ans
waninidena Audsmeideanmtandeu midava prmdsmefiiaannssuiun
yaRusau nadlfinwnnag nalesdfuniRdemoueaias
Failure analysis tools focusing on the practical aspact, mechanical
fracture, failure due to corrosion, failure due to wear, failure due to thermal processes,

case studies in failure analysis, prevention of materials.

010633110 M7 IewanuurENUATeIIaR _ 5(3-0-6)
taterials Characterization

Fyniadunau : Ll

Prerequisite : Nons '

My hinaiitugy Eneninsaesl nslinseilaomadadndsd
wazwrialilasaatindinnsen (ndawanssriidnnraunvudosnaauaenisqanssmi
Sidnmsausuvdesiiy) nreruimaasasyuansulunminendasganseiuuulduas
A e Saumavadavelaenswisuatnauiounae s swasuadlane
memsiamalaeiay myleneiuimomedensaansienerna

Basic chemical analyses, spectroscopy technigues. x-ray characterizing
technigues and electron spectroscopy {scanning electron microscopy and Transmission
electron ricrocope), quantification of phase and grain size using optical microscope,
analyses of phase transformation using thermal and dilatometric methods, thermal

analysis such as TGA and 0SC, surface 2nalysis using atomic force MIcroscopy.
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010633111 msdugudan 3(3-0-6)

Mzterials Forming

Fprdadunau ; Ll

Prerequisite ; None

Vi fuaymIELILL whnilunszurumangslan: msaanuuumiadiuasian
n1sesnLUUnsYEIY MeRd e AsTAEEUTUILTED MREBaANLULTLTILMED Ty
sulave ‘ﬂwﬂﬁm?mﬂﬁm'ﬁﬂuﬁxmmmﬂ'ﬁﬁiuﬂﬁﬁuiﬂ «1'1*4%14“1]%’% -aﬂ%s%ilgﬂt.ﬁu L
nsARSsadnananEnlwy ﬂqu*i'me‘i_l A$3e nngae e RN wazn1shaingling uay
Fanfildviuafiun fwdingy ‘an:ﬂ.ﬂﬂmﬂ LEXaUNNTBITOANTEUTUNTT AFEUIUAT 5
sunavianiue Indwaianginind

Theory and modern development of foundry processes, gating and riser
design, pattern design, finishing and inspection of castings, casting desien, theory of
rechanical forming processes of metals i.e. rolling, forging, extrusion, drawing and
sheet metal forming, source and elimination of defects, forming processes of other

materials such as polymers and ceramics.

010633112 UfTAMEMsTugUTan 1(0-2-1)

Laboratory on Materials Forming

Andiadusiou 010633111 nsdugy Saavdedauiuiy

Prerequisite : 010633111 Materials Forming or co-requisite

v lﬁﬂgllﬁﬂﬁ"""”;“tlu‘a_‘lrﬁﬁ“lmm FL0LEN Tfr‘l&muamﬂ’mlguﬂﬂ P GELGELR

T 010633111 m‘iwgﬂudrﬂ_ miaammw’;mﬂd"mmmﬂpﬂm nsidausia tlilassnudugu
Laboratories on materials forming with the content and praclice

corresponding to 010633111 Materials Forming, innovative design of materials

concernad with metal forming laboratory with project-based study.

010633115  Aennzawiuiy 3(3-0-6)

Surface Engineering

Fylafunau ; lull

Prerequisite : None

msEsLLaen TR LT fauh I TREey *}f:m-i*rmﬂs tauiludernnia
A4 Fadinrruidaasannsadununiineialed ﬁﬂ'ﬁ‘quﬁua Tupseis maedauloms
Wil waznaamnsEuIuatIEddfou msildeau Jengmasiang Weadumsdnua

Surface preparation and analyze before coating, case hardening by
various methods to enhance hardness and wear, carburizing, nitriding, chemiczl and

physical vapor deposition, thermal spray, ion implantation, wear phenomena.
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010633116  niaveaaulnglibitas 3(3-0-6)

Maon-Destructive Testing

Fordafunau ; lud

Frerequisite : None

nsmrrgeulasliiia e e nmseneaavlnelyauniniunasanme)
mseaaaulndidnssualvan nansaseulagldnasindn messaaauladldnduiods
asiTadin mansaaulndldnmaeifuarmansisasulaelivhaedeifewsuuniugnis
wWirufruazdssandldBnsmeanulagluviany

Various technigues in non-destructive testing, e.g. those using liquid dye
penetrant, eddy current, magnelic powders, ultrasonic wave, and radicactive imaging.

Comparison and application of the non-dstructive testing methods.

010633119 msfnwwihdafirwmedmnisuian 1 3(3-0-6)
Special Topic in Materials Enginearing |
Fuiadiuneu - Tifl
Prereguisile : Mone
mafineiadofivhaulandirmnsauiag

Study in the interesting topics in materials engineering.

010633120  nisAnw et dinIngsuleg 2 3(3-0-6)
Special Topic in Materials Engineering |l
Frdedunan ; idl
Prerequisite : None
ms@nwidadithaulamdmnisutan

Study in the interesting Topics in materials engineering.

010633201  Tavingvadlavengumdnuaslaveusnnguiunin 3(3-0-6)

Ferrous and Non-Ferrous Metallurey

Fvadunau :

Prereguisite : None

ATEUINMTRE AWE nuasEEnnE U ssnaUsE nIvEs mTTedaulasnnsia
i ansulanvaressruumanuaraivey lnesunsunsuBeunlanis  qamaliaed uaz
Suinathaadios lnsadaesaudivaavdnndnmivey winndwand) wdnvas wannd
¥atuusamdnnduaiasie fupunssunmaneanuioueasdnnduazvinga
AszurumsaEn TnsaitwasautiRvemaaasay axgiiiiounay uunf@ounay dingdneay
Aueay wazlmmiouradn araduiudszeindunaunead lnseiganiauag
AszuIumMseRTToulazantRvadavsuannguisan :
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lron and Steel making processes include casting, hot rolling and cold
rolling. Phase transformation of iron-carbon system and isothermal transformation.
Structure and properties of carbon steel, low alloy steel, cast iron, stainless steels and
tool steel. Basic principles in heat treatment of steel and cast iron. Production process,
structure and property of copper alloys, aluminium alloys, magnesium alloys, zinc
alloy, nickel alloys and titanium alloy. Relationship between chemical compaosition,
microstructure, heat treatment process and property of Non-ferrous metals.

010633202 UFUAnslawinewadavsnguminuarlaveuennduuin 1(0-2-1)
Ferrous and Mon-Ferrous Metallurgy Laboratory
Syrfadunion : 010633201 Tawinameslevenguininuasiavzuanagumin
Prerequisite ; 010633201 Ferrous and Non-Ferrous Metallurgy
arrufuRnislasine ‘?JBﬂ”'ﬁ“Fl’TE.JLﬁﬁﬁLLﬂwIﬁ‘ﬁfT“‘lJE]ﬂﬂeiJWﬂﬂ Taefiilamms
Ufiiinsaonndaaiuiivn 010633201 Taw W“1‘ueﬂaﬁsﬂaumarmﬁiaw AUANAGULIAN
| shoratories in Ferrous and Non-farrous Metzllurgy with the content and
practice corresponding to 010633201 Ferrous and Non-Ferrous Metallurgy Laboratory.

010633205  Gemnssuniiveslany 3(3-0-6)

Foundry Engineering

Fyrthaduniow ; Ll

Prereguisite : None

SuvEsdody Aszutumsraalaser vy nseaulnau ldwunes
Fai lduvuiiumaansouazfinlssay NTNARBULAYR wanauinsevde Jagmulil i
MABHIZUUFIIL y3Uau sulsfrasiua ﬂ’lwaﬂmﬁ ~J.ﬂ‘|;'“lmﬁ'1ﬂhLﬁaJ-"lJEﬂ]mML‘l“ﬁﬂ N3
SEALULTuIITED FsuniEsuerTRuileiiuiuvds anuaandtlulssoundalave
wAlulafnavanwanyiaa newed Laznauasausegiioy LLa3EJx@mua:mammrluwjﬂu
wasuund@sunaadined wavdwneEnannszuIunt ‘m?EJLLU‘LJF‘EI WAL ATEUIUNTUEDLUY
A IUALIE ﬂ‘i%U'JUﬂW‘j’ﬁﬂaLL‘LlUEIP?‘i:IHE‘U_ AsgURUmTHAaL UL R TB Ul

Basic casting, Advanced casting. Pattern. Cavity. Core and its materials,
Sand casting box and binders. Testing and control of properties of sand. Refractory.
Casting furnace. Gating and riser systems. Solidification. Ferrous and non-ferrous casting.
Casting design. Defects and remedies of casted materials. Safety in casting shop. Casting

technology of cast metals, copper, copper alloyed with aluminium, aluminium alloyed
with magnesium, magnesium alloyed with zing, and zinc alloys. Low pressure caslirg
process. High pressure casting process. Compression casting process. Semi-solid casting

process.
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010633207  lawivenmadan C 3(3-06)

Welding Metallurgy

Jiadurey : laid

Prereqguisite : None

nysAEn T auralavswunsneY msdan masduuszaty nadouluanuz
gaauds uazn1sidiaumany Havesulinideunalrswiwaraufivaslany lawingims
Fauwdnadwladitn wanndresanuilin uazlansuannguinin wohnssuadaneinn
asdaaluasenyidon

Methods of welding. Soldering. Brazing. Solid slate and fusion welding.
Effact of welding parameters on structure and properties of metals. Welding metallurgy
of ferritic steels, austenitic steels, and nonferrous metals. Behaviour of welded metals
used in service.

010633211 nsauyuAnuTaulany 3(3-0-8)

Heat Treatment of Metals

Judadfuniau ; Ll

Prerequisite : None

nsavdau nsaudnf® nsguedis nseuAudn ﬂ’l"ﬁﬂZilﬁuﬁ_li'ial"f]ﬂﬁﬂ”:aium
msguuiaituily Taenssuifarumivousaralulmsay msaugumannduniealio wiinnd
fivere wrdAnvae wazlavguannaumwdn

Annealing. Normalising. Hardening. Tempering. Controlling of
atmospheres in furnace. Case hardening by carburizing and nitriding. Heat treatment of

tool steels, special steels, cast iron, and non-ferrous metals.

010633213 lawingws 3(3-0-6)

Powder Metallurgy

Fedadunoy - Ll

Prerequisite : None

Tawdneua nsadnadlansdneTBnme maedeagavmouladu n13inT e
Anwuzd LWIzDHlENE ﬂﬂ‘i%’ugﬂhﬂawua e sadnfuauan salanslrdanumuineiugs
nssumsUSulssnifivestumdasEsimanmauazauiininanes it gusan
Arzvrumasarineans msindlaneastunuiindafenssnunmamalavinewelUid
U

Metallurey of powders. Production of powdars by mechanical and
chermical methods, as well as atomisation. Characterization of powders. Forming from
powders and production of densed work pieces from powders. Methods to improve
the properties of work piece. Microstructure and mechanical properties of work pieces
rmade from powder metallurgical process. Application of metallic powders and work

pieces made from powder metallurgical process.
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010633216  wiinnailiail
Stainless Steels
Awalafunou ;L

(3-0-6)

1_ad

Prerequisite : None _

SvidnavassauannalasEeasantRveuwinnd lialy Tessshiganie
aydRm e miazanTRBnavearinadlial Fduwaiv wannaliadungunie
i nndnlSaiuwadifin wdmudtin asawmuilin guwvd nduazrdnndliadifidiunuudslag
nrImnmAznau wnsguuasinusindanldndnnatliatudmiusnusneg

Effects of alloying elements on structure and properties of stainless
steels. Microstructure, physical properties, and mechanical properties of stainless
steels. Passive film. Various groups of stainless steels, Le. ferritic, martensitic, austenitic,
duplex and predipitation-hardened stainless steels. Standards and criteria for the

application of stainless steels in various works.

010633217 Yanlfruiigamgiiae 3(3-0-6)

High-Temperature Materials

Fyadunay : lull

Prereguisite : Nonsg

Tavenauida laveneuwdn dfia Tavsnalavea laverdedy o 744
gl ﬁmﬁﬁmwaﬁgmmgﬁgd 1J§ﬁ‘%a’|rrm1_lﬁaul,r awaﬁﬁqﬁuémnﬂﬁﬂm Fanaa]
aamnligs natnmsAumsunsludumivizvetesaay ammadauivasrulsanysaluuud
Eu madauremaunsy ndanliiasfveneaudmiiltouiivsqamgiigs nmnefovin
dwitumisliiuiigamgfias

Nickel-based alloys, nickel-iron based alloys, cobalt-based alloys, other
metal alloys used at high temperature service, mechanical properties at high
temperature, reaction and transformation of materials in environmental media at high
temperature, creep machanism, diffusion of vacancies, movement of line defects and
grain boundary, materials selection for high temperature application, coating used for

high temperature applications.

010633218 wielulafmmEnozgiidoy 3(3-0-6)
Alurninium Procassing Technology '
Fqlafivnay ; Ll
Prerequisite : None
f'l":'ﬁ"ﬂ’lLL‘LAﬂ"u‘.lﬁi?EIEQ3AJLﬁE!ll'ﬁH“uﬂ’l'iélu'gi}.:‘ﬁ&}m\?ﬂ’ldﬂELLEE%:l.JE?Jﬁ’iﬁlﬂW‘EWﬁE'a

oy = = & o omd ' i o &
AvEwaresmana naasuiaunalulainsiiugUesgiilauwuunie nmsvas maantugl

a1s3n nsdeuntsdiua rundnsdferaiidlen
Classification of wrought and cast aluminiums. Effects of alloying
elements, Changing in forming technology. Various types of aluminiums. Casting,
forging, rolling, welding, and sirengthening of aluminium.
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010633219  n1sAmngoud anw)iiguadlaveuasmatlosiu 3(3-0-6)

High Temperature Corrosion and Protection of Metals

Jurdsfiunau : 010633001 anvmammaniuasian

Prerequisite : 010633001 Thermodynamics of Malerials

nsfanseuilignmpdgdluniunamaiunisy uaglunsadieassAunnssy
wiipsitalieseidnunautilunis@neinsfandauiiaumg fgs wesluleuniindvasnisdn
ﬂﬁﬁlﬁmqf‘mﬂhﬂu witvaraliauysninuuluveats saunae |f1f‘lﬁLanﬂiﬁﬁgﬂ“‘iﬁﬂﬁﬂhﬁﬂ
1“4ﬂ“qu'}"lJ"ﬁ"l'ﬁ'ﬂ’l‘iﬂﬂ"‘l'ﬁau‘Ha;E‘u‘lfIﬁJ ik vlﬂ‘&rﬂaaﬁ%wvﬁ’umdﬁ"ﬁmua‘i aulAdanatisournTzring
awnafuidlafulave nasfian aﬂﬂ.ﬁi’im@- ﬁﬁwﬁﬂwafow‘mqa ﬂﬁiﬂﬁﬂiﬂu‘mmwfuﬁiu
UTTETN AR Tuvssenafnafusy lulasau duedy 5’|E3meumm?i waglann nasda
ﬂ*auﬁra“uwﬂﬁa;amﬂﬁvwﬁé’hﬁﬁﬁ’mﬁ-’w%*ﬂﬁaﬁﬂﬂﬁmﬂﬁﬁw wnanvasuwmaazlans
vigainat 11 iﬁﬂqﬂuﬂ’“‘iﬂﬁ‘ﬂ‘ﬁﬂquﬂ,mﬂi ﬂﬁﬂimﬂﬂtﬂr‘ﬂi"ﬁﬂ‘iEl‘imumVﬂiidﬁLLg‘*’f‘l"“jﬂEjﬂﬂ‘lJ
Tugmamnagy ‘ﬂlU*1i'ilufﬂ‘ﬁﬁ":1"'I~$|’:IFE‘LﬁjﬂH”"lﬂTiﬂJﬁ"!El'?l"u?I’luﬂ 1'i1‘|ﬂf‘|‘;an°ﬂij“uw iga

Industrial and inncvative contexts of the high temperature corrosion.
Characterizing tools in the study of high temperature carrosion. Thermodynamics of
high termperature corrosion. Defect chemistry. Kinetics and transport phenomena in
high temperature corrosion processes. Waener's theory on exidation. Mechanical
properties of scale-metal interface. Hish temperature corrosion of metals and alloys.
High ternperature carrosion in various atmospheres, 2., those containing carbon,
nitrogen, sulphur, ha'.@gen and water vapour. High temperature corrosion by ash/salt
deposit, molten salt and molten metals. High temperature corrosion protection. Case
studies in high temperature corrosion and protection of materials in industriss, as well

as innovafive materials to combat the high temperature corrosion.

010633222  misdmiianensnudaudwiuaunsalifusediy 3(3-0-6)

Welding Procedure Qualification for Pressure Vessel Equiprment

Fuadunay : Ll

Prereguisite : None

nsdeienaTnadeudmiunivue ‘IﬁljLL‘iﬁﬁquH’lmg”ﬂJﬁmmJ
aﬂiﬂ‘iqmﬂéﬁﬁﬁﬁ"wﬁmuiﬂ’l {BSME) m"sfmw“aﬂaﬁ‘w'iavﬁ’ﬁﬁ%u WP ']I GRGREFIFERY
auuAtunudes (POR) ATIBBNENE"T #yarhaisy (WPQWOPQ) Suievusznaudas
autinuaaizn ﬂ‘:i_EUTLiﬂ"I'EL‘EEEJ ﬂ’J"m.lﬂaqn"-.i*’ﬂﬂ‘d-"umm'ﬁaaﬂLl.ﬂJL'ﬂayjﬁﬁL‘-’chi.:ﬂ“!'iL*?J?,u n13
*ﬂ{i‘lﬁﬂU%ﬁ;ﬁ’luﬁamm’lmﬂrﬂigm

Preparation of welding procedure qualification docurnents for the
prassure vessel eguiprment according to American Sociely of Mechanical Enginesring
(ASME) such aswelding procedure specification {(WPS), procedure qualification record
(POR}, welding performance qualification (WPQ). Consisting of materials propertias,
welding process, general requirement of welding dasign, welding data, testing standard

of welding specimean.
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010633224  waluladnisia 3(3-0-6)

Rolling Technology

Fwndaduney : 010633104 weAnssudanavasian

Prerequisite : 010633104 Mechanical Behavicr of Material

nazuuBeiauasnszuunSaduredaveiiy nizriuniidnsinuay
widauriii nssurunruedsudinedununniou wadnsmumadesiuaznalamadfiun
wlaussnelulasahislanessnianseviun e Yssanroaninndnafuaudifid fnuas
A1zl

Sheet metal formineg processes: hot rolling process, cold rolling process,
pickling and oiling process and hot dip galvanizing (HOG) process, deformation behavior
and strengthening machanism in sheet metals during rolling process and the
applications of low carbon steel grade.

010633225  namaminiuanyinuadian 3(3-0-6)

Fracture Mechanics of Materials

Tuadunaw: 010633003 narmandvasian wiaduusiuiy

Prereqguisite @ 010633003 Mechanics of Materials or co-requisite

nernandvasnsLaningesandasiy Tanfimmuninduudadunesioy
Tlwdady audunazaumnmdegd dudsrnuduromiudy aemeswen viioay
FURUUNT MTUARBUATILNUNUABNITLANITN SnInTUandasandasny Ui arnu
FuwannnaTeg NI ssuAniTingd wwInndasteenuum iy Tinuaz
FavuRaAIdeve nmsdegdarsrnniafy

Introduction to the machanics of fracture of linear and nonlinear
materials. Crack stress and deformation fields; stress intensity factors; crack tip plastic
zone; fracture toughness testing; energy release rate; JHintegral. Fatigue failure,
subcritical crack growth, stress/life and damage-tolerant desien approaches. Creep
deformation.

010633226  widnuazwinnd 3(3-0-6)
Iron and Steel
Jeifaunaw « Lud
Prerequisite : None
Trssaharardnvuaniilumnevawndawaavinnds avsesniuy Ean
wazihldussendldinmeavdnnduasmdnvsaluwsazelaliinuizay nszurunisudamin
waziwlnndnfiaewmigs (Blast Fumace, BF) wagimiansaluiln (Electric Arc Fumnace, EAF)
ﬂHU'IU_ﬂ"!“jﬂ%ﬂﬂi&ﬂ_mﬂﬂwg"lLiﬁ‘ﬁfliﬁﬂ%iﬁ‘ﬂ"g (Refining) nsyUrUMIINdaLUUABLT Y
{Continucus casting)
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Characteristics and microstructures of iron and steel, appropriate design,
selection and application of iron and steel making processes, production process of
blast furnace (BF) and electric arc furnace (EAF), ladle and secondary st eal refining

processes, continuous casting processes.

010633301 wilunedaes 3(2-2-5)

Manopolymer

Fuadunou : lull

Prerequisite : None

mmijﬁugw*&mm“°'1'{*“|5L1|:|i TaseadreuaranvAvauilunofiuasd
Az AT EiLazn T Ainvasun lunefiued ﬁﬁfﬂﬁmfﬂvna1¢1‘l§u1'+amua~=ﬂﬂ_|'uu:’1’|ﬂmuq
#5aurad ansatlunie mellnueeanisd Twsreunlunediuni ﬂ’i'i"l]‘i"téﬂ"“l..-_ﬂ"l‘u“i'.l'iﬁ‘ifl:Iﬂ'm?
wias

cundamental of nanopolymer. Structure and properties of nanopolyrmer.
Synithesis and formation of nanopolymer, Self-assembly of nanopolyrmer, Nanopolymer
hybrid with organic/inorganic particles. Characterization techniques of nanopolymer.

Applications of nanopolymer.

010623302 narvnumautaninfiuaiuasInenazia 3(3-0-6)

Polymer Processing and F{r*f:zcm:nq;,r

Sdadunion : 010633102 winnrugumaiens s 2

Prerequisite : 010633102 Fundamentzls in Materials |l

AN 'iLﬁm’EfU‘rHﬁ‘?:-'iEI’“uﬂ'i:‘LL”ﬁLL"lx assuunadle eudilalndamainued
wofwal Nz v ﬁwwiﬂ,l,wrmﬁu Lae cuumsnsudlatsunnsasiaeiy uiRnssuTes
A5EUIUN° ufwwqﬂmumu AMsanIALa: Fl'i”‘l_l’mﬂ’l'i‘ﬂl:ﬁ dad NIEUIUN1TE u‘nl
nye nurrwnuim.ﬁma n3 vmuﬂﬁwguiﬁﬂ "?Jgjﬂ""lﬁﬁ fl ;umuﬂ"“uwwmqmeg’m 1
ﬁ‘ﬁmnunwﬂu@luwmg.,w.m welulatnslilusunsureufnmadifiatadlumslinrediy
asnuuvlunszutumawszunediaed

Introduction to rheology and classification of fluids. Viscoelastic behavior
of polymeric systern. Conventional injection molding procasses and troubleshooting.
Innovative injection molding processes. Extrusion and related processes. Compression
molding. Melt spinning. Calendering. Vacuurn forming. Rota lional molding. Computer-

zided-engineering (CAZ) tachnology in polymer processing.
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010633303  Jaawadueidasznay 3(2-2-5)
Polymer Matrix Composite Materials
Foroadunan ; il
Prerequisite : None
ﬁj'mﬂmmsﬂ?‘iqE%’N?Jaﬁaﬂﬁaﬂixﬂauﬁﬁwaﬁmaﬂﬂui’aﬁlﬁu GHIVEVIRE
Smngsu nssAEmandn maesousutivacimmwaiuaiilaUsznoy namaniuulaiEs
gasfaemadwefifsusenay mahlulfaoudnimns
Classification and structure of polymer matrix composite (PMC)
materizls. Enginzering properties of PMC. Manufacturing process and mechanical Testing

of BMC. The apolications of PMC in engineering.
[ g it

010633401 wiluwallaBilasiudwivianssian 3(3-0-6)

Introduction to Nanotechnology for Materials Engineering

Futiafunay « luil

Prerequisite : None

auiugumanaluladvasfauilu audfnseiiuaemamonmuasian
Ty mydaansiaznssuuntasdatanuily maladldlumsienedianuiu mussgndld
Famunlilugmamnssu

The fundamental of r@notechnotc'gy for materials engineering. Overview
of physical and chemistry for nanomaterials. Synthesis and fabrication of
nanomaterials. Characterization techniques of nanomalerials. The applications of

nanomaterials in commercial products.

0106336404 seuuweinng iihasdululesuazuily 3(3-0-6)

Micro and Naro Electromechanical Systams

Agfadunay - 1l

Prereguisite : Mane

Saqlulas/unlu wargUninl n1sduns) siuaetumaunsninssdululesuty
Wuwefuazuangalnaaedululag/uiu nalnmsiemsnriasdowsamaluladmnisenay
gunseiUssenauazuInnTIu YBIMEMS vag NEMS

Micra/nano materizls and devices. Micro/nano scale fabrication and
manufacturing processes. Micro/nzno sensors and actuators. Davice mechanism and

assembly technology. MEMS and NEMS applications and innovations.
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010633406 audEnmedidnnsaiindvesian 3(3-0-6)

Electronic Proparties of Materials

Syreduriau: 010113851 Fannssulufinfiugnu.

Drerequ-sne 010113851 Basic Electr *3{ Enginesr

‘HLM LﬂEJﬂ‘IU‘JﬁWLﬁ:iQE]LﬂF‘WﬁEILﬂE‘ ashed UTIEALTILES ’lﬂﬁLLuwaﬂLLm Yan
uNEDIl e J‘i"lf'lf]"l"l‘af"uﬂ i*ﬂm‘|EJL‘§=’:JamfmaaulLaL’Ta’fLuﬂ rimmu‘. gun selansnasnh
saufe PN nIwdmnad auns aasunaadulii weeiuasdug uadluianvands uae
E;ﬂﬂi*:ﬂm Las Usn gﬂﬁm aiwdnhy Terll Lﬁzia‘l_lﬁ‘;fw quiwdn nualufinuiudn uadines
uagvsawlay Tannuiuaedleg LLf‘-u?_qﬂi'-'iE'LJ'ﬂ nfanauEeliey gunstinieR g
Ganlifanrnan sewieasdidnnseting

Introduction of electronic materals-semiconductors, optic, magnetic and
dielactric materials, transport phenomana of electrons and holes in semiconductors
along with semiconductor devices such as PN junctions, Transistors, photovoltaics, laser
and so on. Light in solids and photonic devices, magnetic phencmena in materizls and
maenetic devices such as disk drive, motor and transformer, dielectric materials and

devices, such 25 memory devices, materials selection for among electronic materials.

010633503  msunuusnenaufiainas 3(3-0-6)
' Computer Aided Design
Fyiadunau ; lul
Prerequisite : None
1i1ﬂﬂﬂ"i'ﬂmﬁ’mmma"ﬁ‘f’sﬂuﬂ iaaﬂumJt‘ﬂﬂ*ﬁﬁf‘ﬂ‘a‘ﬂHiﬂL‘um GO E
i IL"t’]'F“lﬂ'i"lﬂ"-‘:i‘?.l‘lJ?lJLiUUH]’IﬁE]GWN‘] f‘l"u‘i‘tl’h{::l"’l]‘:-ﬂ‘id'ﬂu mﬂugﬂwum uaamﬁugdmwm 13
FIUANTUNTILTTIANA 7 s1auUU AnsrvuRTLRLaznnsuAlukey MTEIRRUUA T 8N
Aumilauade a1 2 46 uas 3 U
Erinciples of compuler aided design to creale thrae-dimansional
modeline based on any of the modeling technicue, i.e, solid modeling, surface
modeling and shell modeling; geometric constraint; sketching, dimensioning and
editing; creation of orthogonal projection, parspective, wo- and three-dimensional
drawings.

010633513 wanNATUIRNIINMNEIAINT AR 3(2-2-5)
Principles of Innovation in Materials Engineering
Fydadunay ; Ll
Prerequisite : None
forwrasuinngsy u vaqmurmmlnﬂ’rﬁiumu fnnasy v efjwaluladuuuauy
d14 laduunag mm?ﬂmqmnﬂi,uam wnssulanzuazdanfiugnIsurasuinns uay

11|'r"l€ﬂﬂ"I'I-'-I‘”JEN['«L’:'FITI"I;J'?L'EME’.'TQE??F] AuUTEION “f'l'i‘iﬁu‘f"ll‘l_l'a'ﬂ‘['ﬁﬂ W‘imﬁﬂ'&ﬂﬁdﬂﬁﬂ'ﬁlﬂﬂhﬂﬂﬂiaij
weuinnsnanaluladian
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Cefinition of innovation, sources of innavative opportunitias, theory of
disruptive techrology, innovatar’s dilemma and solution in metals and materals
industries, innovator’s DNA and creative personalities, discovery quotient, Case studies

of iconoclasts as well as materials technological innovators.

010633514 nnsWrwinmenssUiunsARwasn neaisaTAdmiy 3(2-2-5)

WIANTI TR

Thinking-skills and Creativity Development for Materials Innovators

Agrdadunau : Ll

Prersquisite : None

feureintTan Finsenisan n1sdanuiiou n1sfeiesien n1snuan
Asau medndaasied nMIRReuanAn nsfaUszand nsfsuuunarnd MRRIpUILIAN
sRmduesTL nsRauanssne MIARMANEIEERS MTARLLAGTLIL NIRRT
AsAradeasIuardun nsfsnuaysuinsdmTuineeEaudnnasy weTnsdlanaznis
uilaplidaanTstanlaensldlassnmdugu

Description of Thinking, thinking skills, comparative thinking, analytical
thinking, critical thinking, synthesis-type thinking, concepiual thinking, applicative
thinking, strategic thinking, futuristic thinking, integrative thinking, logical thinking,
scientific thinking, parallel thinking, lateral thinking, creative thinking, etc., associational
thinking for innavative skills, problem-solving tools in materials engineering with

project-based study.

010633515  dunuTirnsuiaadainnssy 1(0-2-1)

Seminar on Innovative Materials Engineering

Frlediunan : Ll

Prerequisite : None

gutiunsdusaluidefidedesiumadiinlgmeuiagaie maliaus
uiiiiUseAndne yednlunsdiaweiny snspmluiisegn nisefivreyfnsmindmngs
fam nipimumanelulad uaesllyyirieg meadnnsaian msheuaiifalaeny
Frnssuiandadanssa myiesaduun S-U

Seminar in the topics concerning canventional and latest materials
research, effective presentation, good character in presentation, manners in the
meeting, discussion on leading-edge and innovative technology in materials
enginearing, technological development and problems in materials engineering,

propasing innovative materials engineering senior project.
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(10633516 NI998NLULIAINTTURTLMANARTILTANTTY 3(2-2-5)

Innovative Conceptual Engineering Diesign

Frrdaduniou - 1l

Prereguisite @ None

wedeiugulumsafavdndn GoudsE funau waznisBraiuwdnde e
Ao uasunfslumssansuus@ndoslnl wieuthnasiel sudunsudfn
dasmsvailindadud msafimdnda nadonvdnde wasnndafiudrdusuy

Fundamenital techniques in conceptualizing, study of methods,
processes, and conceptual thinking to develop products and concepts in the design of
new and innovative products, emphasis will be placed on identifying user neads,

concept generation, concept selection and pretotype fabrication.

010633517  nadanldiasuazmssanuuudarinng 3(2-2-5)

Materials Selection and lnnovative Design

Fdaduney : Ll

Prerequisite : None

ﬂ'“;":’Lﬁaﬁiﬁﬂﬂﬂﬁﬂgﬂﬁmﬂdﬁmﬁﬁﬁﬁaﬁﬂﬁﬁ AseenmuUELA LAY ARSI N3
RANTWIATTURUIZAUNILATHEANERS NTEDNATEUIUNTIHGR waenIsiug Tanirn gy
dausasnamifinsdmiunisdenizguaznizuiums

Materials selection based on the reqguired properties, dasign of
component and products and econornic consideration, selection of manufacturing
pracess and materials forming, introduction to reverse enginesring, case study for

materials and process selection.

010633518  TasswdmnIzlan i iangsy 1 1(0-2-1)
Innovative Materials Engineering Project |
Jyrtieduniou : 010633515 duuutimnsuTandainnTu wiadouruiu
Prerequisite : 010633515 Seminar on Innovative Materials Engineering
or co-reguisite
smAduastmamsawAlyaiiAedasuimns e iaadaians T

U

)y

qanidnud wemeeasdumiie Woiusanuilisniums wemaauanany
Research and technolosical developrnent congerning innovative
raterials engineering, composing a senicr project report explaining the conducied

wiork, presentation.



uA,2

01063351 TmsssnddeanssuTanainngis 2 3(0-6-3)

Innevative Materials Engineering Project I

Agiiafunieu : 010633518 lassnuiminaudaaduinngim 1

Prarequisite : 010633518 Innovative Materials Engineering Project |

[T a1 E =4 ) [} =l == L =

Wt rnieadauarlTeas@apEuiRnnuTen 010633518 WRIIUINGIY
TaanEainniam 1

Subject with the same content and continued from 010633518

Innovative Materials engineering project L

010633520  Tanliluinanig 3(3-0-6)

Biccompatible Materials

Fyediunau : Tl

Prerequisite : None

e siasdanm viaverianldluianie 8dlau wdule laleson Tnd
wad LﬂV" \ing aavﬂuﬂ'r@wﬁmﬂﬂ m%maﬂl4mwmjwmnal,w-'n%amﬁ AUTURNAULIE
vagfuivariantanim viumeenififinaneTantanw ¢ ArwifugIumenine waduas
vnkHaTRasas Uisniuisenihavaduas Teidanm LLauLL'iuLéi'jﬁLﬂm’iﬂ‘m‘r’l’l'ﬁat’ﬂﬁﬁ GPRHILE
gulssudeeuaratiie madnavuazmanundvasuinuEg I;Ig]Fg‘;llﬁ"l.iLL“ﬁiﬁ":I.ﬁﬂLLEEﬁ%"UiH
enda nmesdiuivwaeanzgidufusavaussh: Uifuiudsswihwbenussian mivagay
Tantanmidiosiu mahfssdaamlutssgnililumeniumdusyatidioy

Histary of biornaterials. Classification of biormaterials; silicone, fibers,
hydragels, polymers, metals, ceramics, cormposites as biomaterials. Mechanical and
chemical, bulk and surface properties of biomaterials; roles of water on biomatarials.
Backeground concepts of biclogy; cell and cell injury; cell-biomaterials interaction and
chemical forces on cells. compatibility to Issues and organs; inftammation and wound
healing; Innate and adaptive immunity; toxcity and hypersensitivity. Blood and
materials interaction. Introduction to testing biomaterials. Application of materials in
medicine and artificial organs.

010533613 NITAIUANLAEIANTIRMA TN 3(3-0-6)
Quality Contrel and Managament
Sqefadurion - 060503011 abRdmiuinnuastindnenmzns
Prerequisite : 040503011 Statistics for Engineers and Scientists
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apamiignAdesnisld gusuumsdansuasnsiduniadaifuensaununun g
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Definition and importance of quality, technigues and methods used by
organization to achieve the guality required by customners, managarment and statistical
operation of guality control practiced in production and service industries, guality
systern, quality management system, planning and implementation of the guality
control system, quality assurance, application of the guality control and management
for materials engineering.

010633614  HswgAmERTINTIY 3(3-0-6)
' Engineering Economy

Fuaduniay ; L

Prerequisite : None

wEnnswazkmsmaUssgndldansaiumunatsasnands nidindule

dendamuanglitauluine madenlasamilagifyanilagdu TBiflouwied 388m
nasauLnuaely JEnsAuiaAndausten asieseEnnsuldsunaununingdu nns
fimeiqedunu melneiandhlassugarand dadunuszgndiemegenaniiaanam
dwiudangsudag

Principles and application of time-varying values of money and interest.
Decision to select 2 proposal under different conditions. Selection of project by
present worth analysis, annual worth analysis, and internal rate of return analysis.
Calculation of deprediation, replacerment analysis, break even peint analysis, economic

sensitivity analysis, applications of engineering economy for materials engineering.

040113001 adidwiuiAang 3(3-0-6)

Chemistry for Engineers

Ardadunau ; L

Prerequisite : None

gruaEnITian TineEEns Ui idmiud noedlasminesmenues
mMyiadedidnassumninaarauiRnumn T serdeumiivelane lavensddu
fusael suiduana aulifvasihe veuvar veauds ussarsasany gamanidpied
saunamaniiadl aunaell augadaau willvi

Matters and scientific measurement, atomns molecules and ions,
stoichiometry, elactronic structure of the atoms, pericdic properties, chemical bond,
shape of molecules, gas liquid and solid, thermadynamics, chemical kinetics, chemical

equilibrium, acid-base equilibriurn, electrochemistry.
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040112002 UAvANITATdmMTLIMIN 1(0-3-1)

Chernistry Labaratory vor Engingers

sgraduniow - 040113001 wildwiuming WiBEouT N

Prereguisite {“Jfrm 13001 Chemistry for Engineers or CO- reguisite

U gwmamaﬂ. Sianrerrdawazaiiven wquﬂm SUSIEETIEINN
040113001 wadidmsuienns

All experiments are corrasponded to the course of 040113061 Chemistry
for Engineers. '

040203100 AdAFnEASIILY 3(3-0-6)

General Mathernatics

fyrdsduney : Ll

Prerequisite ; None

Tassaéraferdinniand waﬂ%qaﬂﬁa asfisdy AIDNAVARALET ALY
aumELNG TEUURARAINLG sszuuiAmadn Hedd UYRFIUTAT Aswisuwlaaz ayius
5l .mmalaqﬂw ‘Ir’li‘[‘cr*‘lf‘l‘E’H’lLU'E:Wl‘I.JF‘MW."lFWa'&‘l"l un sEuMIYse Emwmaﬂiwmmmaw
\Havntnedu

Mathematical structure, inductive and deductive reasoning, argurnents

and their validity, rectangular and polar coordinate systams, elermentary functions,

rates of change and derivatives, segUences and series, introduction to graph theory,

mathematics of finance, applications of selected topics.

040293111 ASIARIERTIAINTTILEEANIANIN 1 3(3-0-5)

Engineering Mathematics and Computation !

Septfsduna - Ll

Frerequisite : Mone

msaulsdaniiac G ﬂULLEu:m*‘l‘m Annuae mureiies aqﬁn%wq
Hardu & *ﬂ]‘iwawauﬂ‘ﬁ’m’:um% A13N7297 ﬂﬂaﬁﬂmm’mﬂ JHAYNTUUBINLE gad LALNIS
ﬂixqﬂmﬁumnaﬁﬁqﬂv‘uﬁﬂ_luuuw*m Lulst ﬂ"rammﬁfﬁqmm’ﬁ:l;ﬁaaﬂuﬂ;ﬁ]mmqrq LA iln
aguaud USiudlunssiuu uee aTUszanee eSS 1 niﬁ_lt.msjﬂw,mr"*ﬁq R aen iU uaz
auitldandine aniaevaniund

sathematical induction; sequences and series of numbers; imit,
cantinuity, Differentiztion of real-valued functions of a real varable, Taylor serie
expansions of elemeantary functions, their applications; indeterminate forms. ;megratior‘.
of real-valued functions of a real variable and their applications; techniques of
integration; IMmproper integrals. Applications of derivative. Mathermatical problem

solving using appropriate software packages
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040203112 miAeARSIAINGTLAEA TR 2 3(3-0-6)
Engineering Mathematics and cormputation |l
Agaiafunan 040293111 AEl PR AR IAINTTULAEN1IATUIN 1
Prerequisite : 040293111 Engineering Mathematics and Computation |
Lmaﬂﬁ?mmwm‘umﬂﬂ“ﬂammﬂ g uaTER T & ﬁﬁﬁ‘.ﬁ@‘naﬁﬁqn U
aRgpefusi i Taatednuls e sEUT warduisluuigia i Fifmdt
WAl .,mmrmma FluafEgiis il ﬂu‘r-mﬁM“‘Lﬁwuﬁiaaﬂqﬂ RuIELRET La ﬂﬁ:ﬂi“;ﬂﬂsx 3
ﬂ‘svmm%qxﬁummﬂu miu..ﬂﬂwwmﬂmﬂmﬁﬁ el
calculus of real-valued functions of two variables, calculus of real-
valuad functions of several variables and their applications. Lines, planas, and surfaces
in three-dimensionzl space; Polar coordinates. Vector algebra in three dirnensions,
differentiztion and intsgration of veclar- valuad functions and their applications.
Introduction to line integrals. Ma thematical problem solving using appropriate soflware
packages.

040313005  Waad 1 3(3-0-6)

Physics |

Syriadunon bl

Prerequisite « None

AT ﬂﬁﬁﬂamﬁmﬁqai i “ﬂﬂ’l‘iLF‘s‘.Elh’lﬂ"Ld&‘lJ?'ﬂ'lJ ste R uLUILE LA
3 sundaufivuuenay maaEe wmu%m‘tlagﬁimurm ﬂ’l'i'%:ﬂhﬂ‘t.,"ﬂi‘nﬁf‘ﬂﬁﬁﬂwﬂc AT
fing ﬂ’ﬁaaﬂl,mmmmmm rspasdiandnonid NET wunpAu ¢ lJﬂ"IaF‘]E'LLu AALATELNA
fiad ArduLarIER U :ufmtl "Ifa,‘r’]f‘l’lznm'ﬁlﬂﬂl:ﬂg oF IﬂJL‘lmE‘l'FI'TIfLJnﬂEILIﬁlIﬂ’ﬁLL‘LNﬂ’I'i
wapmadn Tmudude Arsnds sedauiiuuulalidied audivasEans ArsderuETIIGRY
ﬁMﬂ'T‘éﬁmeuﬁﬁ :‘LLW'E;E‘LJ*.P‘H’-WI JAES ARATATINTEU LARNET ANTNIU 'i"‘“IE'LJm‘iJ‘LI'"Iﬂ’I%TT“IEﬂ“I‘H
yaavadlea NITHEY NYUBILIEATE FUNITUHAT wsled aun 1°ﬁLL‘i_ﬁ=*;%_'aﬁ"fﬂ'&‘.F‘-.T|.,.JﬂL 13
SpdngianTiug

Vector, Mechanics of motions, Newton’s law of motion, Mation along a
straight ling, Circular motion, Simple harmanics motion, Superposition of two si mple
harmonics, Damped oscillation, Earced oscillation, Types of waves, Standing waves,
Shock waves, Beats, Intensity and sound level, Doppler effect, Mornent of inertia,
Equations of rotational motion, Torque, , Angular momentum, Rolling, Precession of @
oyroscope, Propertias of materials, Heat transfer, ideal gas equatian, Laws of
Thermodynamics, Heal engines and revarse engine, Physical properties of Fluid,
Buoyancy, Pascal’s law, Equation of continuity, Bernoulli’s sguation, Pressure

megsurement, Flow measurament.
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040313006  UATRnTSHANG 1L 1{0-2-1)
Physics Laboratory |
Aqiaduaay ; 040313005 fiand 1 wiaFouriui
Prarequisite ; 040313005 D‘wﬁlcs | or co-requisite
wden “j‘t“l'ﬂﬁﬁ«ﬂﬁﬂ'ESF.ﬂoNf‘IULLEIWI"“ﬁ"I 040313005 #aAnE 1
This Laboratory is related 1o the class 040313005 Physics |-

040313007  W@nd 2 _ 3(3-0-6)

Phiysics |l

Aqadedunian ; 040313005 NG 1

Prerequisite "CJ“‘*U'_’:l 3005 Physics |

ﬁmﬂmsmaﬁﬁ.mu AgELTBU MR ATTENINEDA ATRELULYRUANERS
ynastadin fieuaunssl nnzasgaem aumilaliin nguosnddng i anEladianain @
Autszq Auuiian wits sarsunnguasilas-anivng Lammmma wswadaulrtiwionh
e ansusiean wTsnasy uAEAULEED ‘ILaﬁmauﬂama&ﬂu Uk EeEvaainge Bntwe
waalvlvh s ngsduuuanuiu s Endozeaulalanau pauninTm s pauaLEAnATau
sgefuaundaanlessiaiiuadud Kufumanded iRz fundes

Proparties of wavas, Reflection, Interference, Diffraction, Geometrical
optics, Optical instruments, Coulomb’s law, Electric fields, Gauss’s law, Electric
potential. Dielectric, Capacitor, Magnetic fields, Lorentz's force, Bict-savart's law,
Arnpere’s law, Electramaotive force, Inductor, Magnetic materizls, Alternating, X-rays,
Hydrogen atom, Duality, Many electrons atorns, band theory, Structures of nucleus,

Radicactivity, Nuclear reactions.

040313008 UfFn sand 2 1(0-2-1)
Physics Laboratory |l
‘ﬁ*ﬁﬂﬁhﬁmaﬁ' . 040312007 WAnd 2 viiadousuiu
rerequisite : 040313007 Phw#‘s Il or co-requisite
'b-“"‘%‘.lﬂﬂ’l'ir‘lfﬁajdL‘L’i‘ﬁ%ﬁ‘lﬂc"lﬂﬂﬂluaﬁ"l’]“‘"l 040313007 WEnd 2

This labaratory 13 related fo the class 040313 3007 Physics [

040313016 WEAduEInsedn 3(3-0-6)

Phiysics in Daity Lite

Sgvadunan ; Ll

Prereguisite : None

Iv3F =.;1-m1~1~31ﬁ4?<.ﬂa?1mmmﬁﬂ"l'imaimalm WpadaniyYe e asHang
a3 Fmunnisvealszrmilan Janun lamaudniudfudsng sl ashaaime
FEnduwsrand @il sedniu
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Discovery with impact on human society, importance of physics toward
the international community svolution, unders tanding the relation between physics

and natural phenomena, application of physics in daily life.

040313017 finwemseandidanisnasivn 3(3-0-6)

Exercise Skill and Sport

Syadunau ; 1

Prerequisite : None

yfiFmaanT0anfiI&n e %%ﬂﬁﬁmmﬂ“m fuﬁLﬂ%H1.mla~1*nam:wrsﬁ"-.qa] 1194
srsmeneasnindinig M fukasnsia uineduanfne FaiuenTsnnIninn e
TaguAnT3iUEs 30N W BINNTDBATTAN 1Y

Types of exercise, phy sical training methods, the change of body
systerns during exercise, injury and protection in sporls, the improvermnent of body’s

performance, nutrition and perfarrnance of exercise,

040313018 3T EHLAEAUA M 3(3-0-6)
Hurmnan Bedy and Health
Agiafunay ; il
Prerequisite : None
druUsEnEULES AT INUTE4E TR yasameLiai seuumapdauln
seyudila sEuudusy wagsryuduiug ﬁ"ﬁmﬁiﬂmﬂmsmm JANE B
Basic components and functions of body parls, movemeant system,

cardiology system, excretion system, repreduction systerm, basic health care.

040503001  sdduTinuaed1iu 3(3-0-6)
Statistics in Cveryday Lite
Fymisduneu « il
Prersguisite : None
Tﬂ&ﬂ"ll‘lEJ‘TIW““I'Lﬂ;‘ﬂ“IﬂU‘E’JTFl‘IJ‘au?.I"l U fresniawitgaiandussuun i
a1iR ﬁfﬁﬁl‘ﬁ%ﬂuuu@a’ Tguna 2o rsFnw BUNREDUATIINN MIREIRA A7503U AT

i
= -

Wingue Ffedaefuinussd1Tu
Crverview statistics in everyday life. Problem solving sysiems using
siatistically logical skill, The uses of statistics in social science, humanity, sovernment,

sport, education, scdvartisemeant, finance, epidemiology, or others.
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040503011 sARdm R Amaswaininenians _ 3(3-0-6)

Statistics for Enginears and Scientists

Segriiaduney ; Ll

Prereqnnmte MNane

fugumadii uundaanguss serruiasily fwsduitedfunnunandu
Frmevislasa L TUT I ﬂ“'ﬁu,iuﬂLLﬂq‘.ﬁ'-aam”kumlf’%z.,*bijﬁa@ﬁﬁl,t.az’"imﬁmmwﬁm G
UM _nsssaA AR TR daUENLEg UM EdiA 1157 AusneiauLUFUTIN N3
AT EVn 1IN0 DG savduriuifaduatiey uae f‘ﬂ'ﬁL%iﬂiLLf]‘mf"lL‘aﬂqifLurl“ﬂLﬂﬂfgv
Ry S MoV AL L

Fundamentals of statistic, sample space and probability; sampling
wariables and probability function; expeciat tion values, daviations and variants;
discontinuous and continuaus sampling variables, statistic induction: estimation ant i
statistic experimentation of hypothesis; variant analysis; furdamental regression and
corralation analysis. Engineering and scien fific probLaﬂ —solving using appropriate

statistical software packages.

080103001  anwidange 1 3(3-0-6)
English |
Syriadunay ; 1l
Prersquisite : Mone -
mEyFRIMInEEn T NTYR a7 LagSEL Lu'ﬁvmumm’mwm
Jszanelaluitpusedt ulned i umannvanen 1a’mu‘~"%mm*ﬁsaft’l~|ﬁfﬂm. HuATI

-

L*s&fu*iﬁ”ﬂ“*rmuaﬂhmﬂim’mum‘uwu’nmu‘-ﬂmwﬁ\fm’n AswasummalU M mnaw%’is;ﬁ
L dﬂ‘bﬁ'ﬂﬂﬂﬂ‘ﬁaﬁﬂ slaldudiou msRnvinwel il il UIMTIBUL ¥ uufiannasiny Ao
Sinniaiing

Integrated skills of listening, speaking, reading, and writing at basic level
in order to apply in daily life with the cultural awareness of diverse users. Leaming
vocabulary and grammatical structures through conversations, academic and genaral
journals. Writing non-complex sentences and paragraphs, Extensiva practice at Self-

Access Learning Center (34L0) and through e-Learning.

080103002  Aendange 2 3{3-0-6)

English ||

Ayadunion ; 080103001 Mw1denge 1

Prerequisite ; 080103001 Engl ish |

1 mﬁmmﬂqﬁurmﬂa ATINA NI LaEn 13Lds mmvmwmuuﬁaﬂfzs
qﬁﬂ"lﬁiwumwﬂmu Taudrtlafarauva nMaE N Ie I RUET Y 24A13 LT A7 mn"im“-ﬂ,‘"wm
Eadninazlignnsplainunauny mﬂﬁ“wﬁmﬂﬂﬂnam ey madeudTeloadil
IEEEGELS mmvjama

ﬁw@mmmuma TIED

stlavshaagy Asinvinee nﬁ.ummmwrwm Emzn,Lu=LJ=+-+~muLmL,azm-a
Sdnnyating aduaSumnSuuinaeniin
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Integrated skills of listening, speaking, reading, and wiiting at basic level
in order to apply in daily life with the cultural awareness of diverse users. Learning
vocabulary and. grammatical structures throush comversations, academic and general
journals. \Writing complex seniences and paragraphs. Extensive practice at Self-Access

Learning Center (SALC) and through o-Learning to promote life-long leaming,

080103012 Mga1u 1 3(3-0-6)
Reading |
Sgilafunay : 080103002 ATWHINGY 2
Prerequisite : 080103002 English
WATIALAENE IIN1IR ﬁ’wmﬁ’ﬂmﬂﬁaﬁuiﬂt-fmﬁwﬁaﬂ'ism'i,wsm‘%'&lm.m::
TRy HLEI ALY
Reading technigues and strategies. Encouraging students to develop their

reading abilities through class activities and self-access learning.

080103016  ANsEUNUIATE NG 1 3(3-0-6)
Enelish Conversation |
Rqdadfunien : 080103002 ATndange 2
Prerequisite : 080103002 English |
ﬁﬂﬁzmmEmLamLL:az:ﬂﬂ‘éﬁmﬁmﬁmﬁaﬂﬁﬁaﬁﬁ”m%”iﬂﬁﬁﬁﬁu Ak
ALY MMSUTIRNEEMsaedarne ASUBAREN WASANTLERIAYTHARLITY
Fundameantal skill in pronunciation and speaking ckill for communication

in daily Ufe. Self introduction, descrising things, and expressing opinions.

080103017  NIS@UMUINTENBINGY 2 3(3-0-6)

Enelish Conversation |l

Syriadunieu ; 080103016 NIFEUNLIATEISINGY 1

Prerequisite : 080103016 English Canversation |

ﬁﬂwxmiaumﬁmu.a5m’ﬂ;jﬁ-iu'ﬁ:@Tuiﬂ“sﬁﬁ%’"ﬁﬂﬁﬂu-ﬁ*ﬁﬁu%'ﬁuﬁu \annsdaans
Tzpnunisaiuuuaionsuas liniowin Fnesnsiaznsmwidngelufiausdifulaedy
AsRANaEit

Seanunciation and speaking skill with complex sentences in both
prepared and irmpromptu situations. English communication skills in daily life with an

amphasis on spaaking and listening,
P g
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080103018 ﬂ’l“teﬂﬁﬁﬂf]‘k:‘rlﬁﬂﬂﬁﬁ’ﬂ’m 3(3-0-6)

English for Work

Aqaduniew ; 080103002 A Bingy 2

Brerequisite : 080103002 Enslish Il

vlmr.ﬂ“ra'i"clﬂ"n:rlt.nﬂaﬁ".iﬂ ny awtlunsiigeia MINEIA nsRauiuanALae %"
o n5eTINRaTeY AT AL L UL EEAUA aIUTEN sdpusasnIlLEle
TRs9n73

Laneuage skills for work, writing job applications, simple business letters,
memos and minutes. Job interviews, making appointrnents, welcoming visitors,
negotiations, describing job positions and products. Writing, presenting, and assessing
projacts.

080203901  wywdiudeey 3(3-0-6)
Man and Socisty
Syatisfunay : il
Preraguisite @ Mone
‘5"TJ’I°Je‘lJ‘F{L‘n“?,’hu‘l{IHELLs‘.”ﬁﬂﬂﬁJ ﬂ'ﬁﬁi'llﬁ'ﬂbkflqr]ﬂJFNQUE"IH msiRsziiau
Lapy TaussTa fonTuniadimn 1 Seudamnadeny Jodimunasn’ AU AT
' The relationship between hurman beings and society, human society and
sattlement, social organization, culture, social institutions, sodial changes, social

problems, and social development.

080203905  iesugiaiuiiadszdniu 3(3-0-6)

Sconomy and Everyday Lite

Agraduna : il

Prereguisite : Nona—:-

ARy ﬁ“‘lﬂb.ﬂ{l’“l'il.‘dﬂvﬁ s lymsaadiufianT s aATEENaL A A1TUTLAA
naFany ANTEUREEATTTLIRTI Gudle Gul nsRaeiguTa AIFATEE Il TEmE Usenau
WATEEha anry LUIAGLATEEaN gufted MTNLUERNLATREANE AsHTIzgn LAY
Fadszariulufungg vasyed

cLundamental economics in everyday life, 2.8, consumption, investment,
inflation, deflation, finandal institutions, taxation, various economic conditions,
aconomic problems, government direction in economic problem solving, self-

adaptation to various economic situations.
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080203907  ganaiudinused i 3(3-0-6)

Business and Dveryday Lite

Fyndadunau ; Tl

Prerequisite @ None

e dyrasialuinUsediu anmanaeunegE UszLanvassing
15 ImIEIng A1IIANT3 Jﬂﬂuamumf-ﬂu It EuwmAn 43T Q{uETINNAEITD uazAIT
Futimraunndan

The essantial of business in everyday lite, business amvircnment, Types
of business, business managemeant, business information technology managemeant,

business ethics and social responsibility.

080303501  UIELNAUDE 1{0-2-1)

Baskethall

Fyfadfunay ; il

Prerequisite : None

iz ’"a'”l‘l‘.IEIG‘“M’I‘i_I“IﬂLﬂfF‘l‘I_IESﬁ windlansuE ng) AR ﬂ"'ﬁLﬁE}ﬂhQUﬂimw
LpMEEL AsHnYine: Kasduuasanunamivinegllt Slunsauusanuea nadudlaunas
L};ﬁ!imﬂ

The history of basketball, technigues, rules, regulations, usage of proper
eguipment, practice in basic skills and applying the skills to play games, good
sportsmanship and spectator.

080303502  7oawaduan 1{0-2-1)

Volleyball

Fvradunau : ul

Frerequisite : None

‘Lla;lmmﬂﬁ“l amEtuas madenEEd ng Nen ﬂl"iLcEr"iL‘tl’]"l"""im"'.’l
REHTMETGH ﬂ“.*irhmawmmwuﬁyﬂﬁmqau wtnwelidlumseueaadus ﬂ".iLUwLawm 3
Fuite

The history of volleyball, technigues, rules, resulations, usage of proper
equipment, practice in basic skills 2nd applying the skills to play games, pood

sportsmanship and spectator.



UAE.2

080303503  wumdludiu 1{0-2-1)

Badminton

Fyiadunau : Ll

Prersguisite : None

ﬂ'ﬁ“”:l"l'!"u'lﬁﬂﬁ1kLUﬂ1J°LJ"1LL‘P‘IF1Lr‘1ﬂ”'iLdU fg) NENY n1sdan *trqil ﬁfwnmm e
f‘l"ﬁruﬂ‘-ﬂﬂmmfﬂaﬁlul,ﬁﬂa“mmu“ﬁflﬂﬁ:mh Wlunawieamduas ﬂ’rmhml.,auu,sw.q'z i

The history of badminton, technigues, riles, regulations, usage of proper
equipment, practice in basic skills and applying the skills to play games, good
sportsmanship and spectator.

080303504  Had 1(0-2-1)

Dancing

Syriafuna - Ll

Prereguisite : None

U'iw’?ﬁﬂ}mﬂ’liﬁﬁ’lﬁ' Fowsiiaeuramdana 115 TasnsaaTe Arzvgnile

”mfﬂ""lilt_ru’ﬂﬂ wasRARTR MTAuTIUUEEEY LUUUBEEH

The history of dancing, basic dancing skills, danding etiquette for
developing knowledss, understandine and positive attifudes, Latin dancing and
ballroom dancing.

080303505 wikdalnuila 1{0-2-1)

Table Tennis

Fgiadunau ; Tl

Prerequisite : None

UsziAvasiivamidaimi Jawpdan sy ng nan msdenligunsaii
LALIEE Y m‘:’ﬂﬂﬂﬂwm ssdunazannandninegll dlunaumdaula ﬂ"af_‘lumrmmﬁ,,
Heuiid

The history of table tennis, technigues, rules, regulations, usage of
proper equipment, practice i basic skills and applying the skills to play games, good

sportsmanship and spactaior.
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080303601  uyweduiiud _ 3(3-0-6)

Human Relations

Fuieduna « 1l

Prerequisite : Nong

FENnNTLAENG e e AN T TN B RAS asdlanuasiasdby maain
arutes mafedadeans myhaudufiv avizdih s waznsuinaaudinude dee
SausTIY WTIHIMTIEIAL sanssmaauasnsUszgndldlumsaaywednius

Principles and theorizs of human behavior, understanding ane's self and
others’, self - development, communication, team working, teadership, conflicts and
conflict managerment, scciety and culiure, social etiguette, religious principles and

application to enhance human relations.

080303606  misAaivTRULLaEANAREINETIA _ 3(3-0-6)

Systematic and Creative Thinking

Seprfadunay - il

Prerequisite : None

wadndfuTEUL fugumpheuTesEune AssUIUITERR e NS
irlamnuAnussyed nfaTEuy isanddieed nsAndinng mafiadnagns
sEmTedunTIen A AnaseasTd niRRdayTinms uaAtiiRu AR

Concepts of system, neurological systemn, psychological process to
understand hurmnan’s thought: systernatic thinking, analytical thinking, strategic thinking,
syrthesis thinking, creative thinking, inteerative thinking, techniguss for developing
thinking.
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2011, pp. 407-412.
M. Jiratthanakul and S. Chandra-ambhorm, “Prediction of the Mechanical Properties of
Hot-Rolled Low Carbon Steel Strips in Correlation to Chemical Compositions and Rolling
Conditions”, Key Engineering Materials, 462-463, 2011, p. 401-406.
$  Chandrz-ambharn, T, Milsonthi, Y. Wouters and A Galerie, “Oxidation Kinatics,
Mechanical Adhesion, and Pickling Behaviour of Thermal Cwide Scale on Hot-rolled Low
Carbon Steels produced from a Medium Slab”, Steel Research International, 81(9), 2010,
p. 130-133. '
P. Promdirek, G. Lothongkum, S. Chandz-ambhormn, Y. Wouters, A. Galerie, “Behaviour of
Ferritic Stainless Steels Subjected to Dry Biosas Atrnospheres at High Tempezature”,
Materials and Corrosion, 61, 2010, pp. 1-7.
5. Chandra-ambhom, and 5. leamsupapong, “Evaluation of Crofer 22 APU Stainless Steel
used a5 Interconnect in Solid Oxide Fuel Cells Oxidised in Dry and Humidified Cathode
Atmospheres”, Asizr International of Science and Technology in Production and
Manufacturing Engineering, 3 (1), 2010, pp. 29-34.
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1 Metanawin, T.; Tang, T.; Chen, R; Vernon, D. and Wang, X., Cytoloxicity
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Nanaparticles, Nanotechnology 2011, 22, 235604,

2 Tang, T.; Metanawin, T.; Hebden, A; McGowan, P, ardd Wang, X.-5, Studies
in Micella=Mediated Pd Nucleation, Chem. Comm. 2010, 46, (36).
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1. Tanapzak Melanawin, Tian Tang, Rongjun Chen, David Vernon, and Xiao-
Song Wang, “Phototoxicity of Well-Defined, Water-5oluble C60/Micelles Supramolecular
Colloids” Macro2010: 43rd IUPAC World Polymer Congress, Polymer Science in the
Service of Sodety, 11-16 July 2010, Glasgow, UK

2. Tanapak Metanawin, Tian Tang, Ronan McHale, and Xiac-50ng Wang,
“Photodynamic Therapy of Well-Defined C60/ micelles in Water” Polymer IRC Spring
Meeting 2010, 26 March 2010, University of Durham, UK.
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Malecular Structure on Extrudate Swell Behavior for Different Thermoplastic Melts in an
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the Thai Canal Project?”, The INSFORMS Annual Meeting 2006, Pittsbureh, Pennsylvania
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Chikyo, T. Chishi, Effective work function of ultra-thin RuO2 ilm, Extendead abﬁtrac";s of
the 19th workshop, Gate Stack Technology and Physics, 2014, p.127-130.

2. Kattareeya Taweesup, Sukkaneste Tungasmita, Niti Yongvanich, Gobboon
Lohthongkum, Pattama Visuttipitukul, “Mechanical and corrosion resistance of {Ti.CriM
grown by DC maenetron sputter on H13 tool steel. ", Material Testing, 55(2013) 588-592.

3. Kattareeya Taweesub , Patama Visuttipitukul , Sukkanesle Tungkasmita ,
Boonchoat Pacsawatyanyong “Characterization of aluminium- copper alloy nitrided by
radio frequency plasma nitriding.”, Surface & Coatings Technology 204 (2010) 3091-3095.
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1. Kattarseya Taweesup, Sukkaneste Tungasmita, Patama Visutipitukul,
Gobboon Lathongkum, “Improvemeant of surface mechanical properties H1 3 tool steel
by coating with (Ti,CN film using DC magnetron sputter”, Poster Presentation of RGJ-
Ph.D Congress XIV, Thailand, April 5-7, 2013

2 . KTaweesup, G. Lothongkumn, 5. Tungasmita, P. Wisuttipitukul,
“Improvement of Corrosion Resistance and Hardness by Formation of Co-Deposition
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International Conference on Aluminium &lloys, September 5-9, 2010, Yokohama, Japan,
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Intawong N-T and Sombatsompop N, Die Rotating Technique for Sharkskin Minimization
in Highly Viscous Wood/Pp Composites Melt in BExtrusion Lie, 2012, Polymer Testing,
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Melting-Point Metal Powders, Chiong Mai J. 5ci, 37, 2010

3.3.11 wed1sddy FIwedana
HAUNIIUINT
UNAITLNIEITINTT
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rheg-slurry of ACAC aluminum alloy in gravity sand casting”, Adv. Mater, Res, vol. 33, pp.
439-442 2011,

2. R. Burapa, 5. Janudom, T. Chucheep, R. Canyook, J. Wannasin, “Effects
of primary phase morphology on mechaniczal properties of Al-Si-Me-Fe alloy in semi-solid
slurry casting process”, Trans. Nonferrous Met. Soc. China. vol. 20, pp. s857-s861, 2010.

6. J. Wannasin, S. janudom, T. Rattanochaikul, R. Canyock, R Burapa, T.
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s1015, 2010

7. R. Canyock, 5. Petsut, 5. Wisutrethaneoon, M.C. Flernings, J. Wannasin.
“Evolution of microstructure in semi-solid slurries of rheocast aluminum alloy”, Trans.

Monferrous Met. Soc. China. vol. 20, pp. 1649-1655, 2010.

&7




An.2

3.3.13 wieduidy autuni
#1937

1. Justy nuiuni uazauled fugafing, “msmuauaunIn”, Audadniia
aotunaluladwszaeundmszunswile, 2549, 225 il

2. 158 quiund, “nrseenuvvaiiamiddnintie”?, TseRuvuwiinedu
guaiil, 2539, 180 win

AaUsuhiug

1. anlad Smunafina wazlusty quiund, “wiasdausnduazaiuuniiawwos
Fuaw®, aagdmnssuiansd, n1sUsemedUseiviiasuinnssuysedid 2552

2. Yysdn nutund uazauled Saunadina, “iniasandanluiumeanad”,
ﬂ’l‘iﬂiﬂﬂ?ﬂﬁﬁﬂ‘iéﬂﬁ@ﬁhﬂa Tangsudsedd, dwinide, aordumaluladnags umﬁ"m £UAT
wiila, 2546

3. Yraty nuiund uasauled Smunading, “wioslenndrofu® nsdssnan
Fetlseiuduazutnnsaudayad, dinide, aondumealylatnssaeund marunamio, 2546

a4 Fyste quiuns varauled Yeunafina, “eiaseudiuEanauiadnuuy
KMITNE * ansusenadalseivduasuinnsasedil, duinifvaodumaluladnzaamnd
wszuATwile, 2544

(7] i = & Az

5. Yusde audumd, giud Teuitindned uaggsde dundane, “gunsallufinuay

PR AT "I‘EJFJ"ITI'F."GLELF"IEI:.ie'.'ilﬂ‘ii‘l'?l»;‘"l‘i-"i‘ﬂ'ﬁ‘i" s ﬂE!F?w‘lﬂa"FﬂUﬂLIﬁ”U’]F‘.ﬂ‘i‘ﬂﬂh “IJ‘?_J,
dninTdeann UTJ.WHE'II‘L! laBwayaaung "I‘i"'i!‘iu‘l.!ﬁ‘ﬁﬁu‘ua, 2847

3.3,14 Dr, Andrew Peter Snodin

UNAIIUIEINTS

1. Snodin, A P, Ruolo, D, Oughicn, 5., Sarvidio, 5. & Matthaeus, W. H.
(2013)Magnetic Field Line Random Wealk in Models and Simulations of Reduced
Masneto-hydrodynamic Turbulence'. Astrophys. J, 779, 1, 565zepesi, G, Romanelli, M.,
Militello, 7., Peeters, A. G, Camenen, Y., Casson, F. 1, Hornshby, W. &, Snodin, A P, Wagner,
D. and the FTU Team (2013} “Analysis oflithium driven electron density peaking in FTU
liquid lithium limiter experiments’.Nucl. Fusion, 53, 3, 033007

2. Snodin, A P, Ruole, D. & Matthaeus, W. H. (2013) "Model of the Field
Line Random Walk Evolution and Approach to Asymptofic Diffusion in Magnetic
Turbulence’Astrophys. J., 762, 1, 66

3, Peeters, A. G, Angioni, T, Bortolon, A, Camenen, ¥, Casson, F. 1, Duval,
8. Fiederspiel, L., Homskby, W. A, Idomura, Y., Hein, T., Kluy, M., Mantica, P., Parra,F. |,
Snodin, A. P., Szepesi, G., Strintzi, 0., Tala, T., Tardini, G., de Vries, P. & Weiland, J. (2011)
Crverview G‘f toroidal momentum transport. Nucl, Fusion, 51, 9, 054027
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COOPERATION AGREEMENT
it ween
BIG RACPMGHUT'S UMM LRSITY OF TECHNCLOEY MORTH RANGHDK (FrUTHE]
Hngt
PSTITLT POLYTECHRMEIUE D GREBOELE jGrancTlo IME)
INTRODUCTION

The soiid and steang colinboration between Gronable TP and KMUTRE fas heea sataphizned since
1999 through the Thai-Tiench Innavation nsetute and Faoulty of Tnpneerng of FRUTNE. T twed
fnstitites o shared many fruitfl mulua! projocts, hor inglance’ recently the projects of SOFC
JLeseonnect: Rractivity 8 Susface Madidication Prage | in 2007 - 2008] 2nd T {in 2008 - 2010, have
e mo cieate PRD gradoanss, inoeinsiaps of 8Ctpracs and many pabilbg b poper

Fieg hongkors Universily of Technolegy North Bargkol, 1512 Prachacal sap 1 Rgad, Wonpasany,
Bangsue, Banpkok LS00, Thatland, further refesred 1o as KMUTRE, ahaavs nan Embilan L develop
raparsiss of cesearch and sitiscance for inowaties smasch the eberraticnal level, asowell as the
neads of roginnal developrents [owards the moonng ASEAM Foomomic Com maiskiby 39015,
Irsanus Prvtechnioue e Gronable, 48 fomaue Fei Yiallen, 380231 Grenale Cedex 1, France, furthar
referred oo a5 Grenoble NP, naz shown strorg oollaboraiion with KREUTRE and compaiiend
Zuperuisinn foar e Pl s W AT I ST T
Roth instituates are ealiing 1 have a sioong acadeinns cougeiaiion for cre mutusl bonehic,
QEJECTIVES: COQRTRATION N 6tATERIALS ENGIWEERING
This program with start by T speafs sttinns (o-erdinaied by Facahy of enginesing, Departmem ol
coaterials and Productinn Tecknblepy ana du iaboracoire SIRSP, Srience 0 ngérene de AMateniou
£ Procidas, a5 woll 21 Prelma, Peasie dmpenienrs do physigus, electionine, materas

1. Oeeelopment of the mtCoaalinonal CUriLaa i matenals engineering

P Corresearch on PRl and mestes tneses imcluding atiet CO0perabivie o,

LRAUTHE weoold fke tomcrease i capaction of mewparch and sepport Tor mousties, saih Lne
cablabaration of Grencbic (N0 marcsials engineenng

ACTWITIES
Thi coaporation Selveen the Do Institules (oeld possibly bring:
~  Exrhange amang Frencn and Thai students and 1eachess
e Co-superviioe of Phid or master thoses
A Coeation of new niesnationil Curnoils tn materiads engineerng al FRAUTRHE

~ Linkage of Grenobls (NP and KRUTHE in, possioly, othir ficldy of soence and trohnotosy
s esting for oh suies.
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PROTECTION OF INTELLECTUAL DR INDUSTRIAL PROPER RAGHTS, INFORMATION AND REFDRTS

Baoth sides will skchanae reparts, papers, theses and any decument capable of establishing @ gond
solentific cornmunication among Grenable NP Bnod KEALTHE The 1w st Hang concorned camml
themselveEs:

= Hor te publicizing the resulrs of a rescarch o other gersons than fhece imvalved nothes
E
resedrch

- Mot o wsing these resulis with @ view @ direct
aprecd with the BarinEer.

ar indirect exploitation unlesy rharase

The present commitment will be velid owsr 2 0-vans perind from the date of sigmng af the
arRsEnt agreement.

Al gk catans of informatian concerning the research under way by siher pacty wib huave ta
cobensE the writhen apreernent of the othar party throwghout the duratian of The comiract as «we 2
dunng the year fallewlng 1ne end of the cantract. Tne other party will have Lo give its detision in a
mazimu teme a2 manths afier the reguest. Sevond this deadiing and in fack af reply, ibe
agrasmant will be considered as 2 facr Hevertheless This artidie will noT prevents

Al people participating in the reseacch from susmlying o repon e sheir relewant
arfarzatian.

. Researchers, whose scientfic activities cooresnand o the present coniiact, from delending
their theses, The dilense of & thesis will bo, o h-.-uri:ru 50 35 10 ermuce the cecndentialioy of
corae resutts and i Apcorgdance with acadamic reguiasicon.

DLRATION AND ARMENDMENT OF THE AGREERENT

This agrepment shall he in force and Be hinding wpen the partics erews lae 3 secod of thrad years
From dune 17 2013 and may be renewed by mutaal consent onky for further es-year gpnod unbens
It 15 spreminated by eithar party giving 20 davs advance written aoaice 1o the Grner party

MON ASSIGHABILITY

Menner the heaelil far Barden of rs contiact may he assigoed by alher parly withaus the weiilen
cansent of tha other

Approven:

Prof. D, _I.'IE'T-EI'EU':Iliifl'oﬂ'r'-‘kﬂrlﬁ-'l

rhe Pt

Presid TUTHE Tl NP
Ciate __él__ 2013 |f'1 itk

Auad Prih U Vibonon Chuskag
Diean of facaley of Engines
EEAUTHE

Dave.  £0JH -"lg ﬁ'ﬂj 2‘{'

of o T e
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Uma, 2
AraEUTIe AT eadaviduantiaang v idanssumdewi(aulanznig)
yangarirnssumansdadia sndvdansuiandaiansuGangraunnei)
(wangnslua w.A.2558) :
wyninenasmaluladnszasundmasuaiviie

T

a1 WA/ NEN I FdTivaiey Teia/anadvn ey
o el . E .
= T TR
pILl VN TIAINEATRLR =45 ATn Sa3n | windin
1| vaneeiugrnednendnans
1.1 Genfugrniansiad e 040293111 | Engineering Malharmatics H3-0-8
feifanndn 9 wdafin and Computation |
0a02%2112 | Engineering Mathematics 3{3-0-4)
and Computation |l
010633007 | Mathematical Melhods 3(3-0-6)
for Materials Engingaring
1.2 g enaEnd 040313005 | Physics | 3(3-0-6)
{allsendy 6 wiwda)
040313005 | Physics Laboratory | 1{0-2-1)
000313007 | Phiysics I Z3-0-6)
080313008 Phiysics Laboratony 1l Wi-2-11
13 Seriugemaiiued 080113001 | Chernistry for Ergineers 3(3-0-6)
(lsiasndn 3 wiwfin)
D40113002 | Chemistry Laboratony for 10-2-11
Enginesears
7 | wenefediugamedian

{ailaandn 26 wiasfin)

2.1 Engineering Drawing 010403099 Enginearing Drawing 3{2-2-5)
22 Engineeri.ng Mechanizs Qi0s33004 Engineeting Medhanics 23-0-8)
2.3 Enginasring Materials 010403098 Erginaaring Materials 3(3-0-6}
2.4 Compuler Programming 010433096 | Compulsr Prograrnming A(z-2-5)
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a1 A/ NEUTUN seivnitvaiiou ' e /mudvaadaey |
= =i = - . - —
@ NENTIAINTATIUA v T a4 WA
2.5 Thermodynamics/ 010633001 | Thermodynamics of 3(3-0-6)
Thermadynarmics of Materials Mimterials
|
2.6 Mechanics of Materials 110633002 Machanics of Materials 3306
2.7 Fluiz Mechanics / 010653003 Transporl Phanamenz in 3(3-0-5)
Transport Fhenomeana Materials Processing
28 Fundamentzl of Electrical | 010113851 Basic Electrical 3(3-0-6)
Enginssring Enpiraaring

R ITAW e i RN
{aideandn 20 wiehia)

3.1 Chernical Metallurey D10633106 Materials Exiraclion and 3(3-0-6)
fecycing

3.2 Mechanical Behavior of 010633104 | Mechanical Behavior of 3%3-0-6)

Watevials Miaterials

3.3 Failure fnalysis 010833108 | Failure Anelysis of 3(3-0-5)

Materials

3.4 Physical Metallurgy 010633101 Fundzmentals in 3{3-0-8)

Matzrials |

%5 Materials Characterization | 010633110 Materials Charadlerization | 3(3-0-6)

3.6 Matal Forming 010433811 Materials Farming 33-0-8)
3.7 Metallurey of Metal 010832517 talarials Selection and 3(2-2-5)
Joining / Materials Selection / Innovatiee Dasizn

hatarials Selection and

Dazion

3.8 Corosion of Metals Q10635108 Ernfircrmimental A[3-0-8)

Degradation andd
Crumability of Matertials
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'ﬂ"l‘é"lwﬂLLﬁﬂﬁElﬂﬁﬁT‘m ELQTJ”IE‘UEI VI IIAINTTH iﬁﬁﬁi wmnTINv ﬁﬁiﬂﬁt"éﬂ"lﬂ"l U1R)

AUNTEULIRTFIURN VAN gnsTEAUUT Y nd a1enianTIumEnd w.a. 2553
wEngATAMInssuATaRsUnLSiA eadnanssuiand uianssu(wangauiu1en)

(wangnslval s, 2558)

aaflsnpuraasda T dvlunsyssnaudivdnaneimngaueans duundureunedd
o iTEfn Aamaludl '

1,

L

asfrusidenfasiuadaaianivisgnd asufiumed waenisdnans
(Applied Mathematics, Computer and Simulations)
asfr s daslusunareans

(Mechanics)

o

asfeiifedesivanmimaniaenamanivoslva
{Thermal Sciences and Fluid Mechanics)
asrrudidendaanuedussian
(Chemistry and Materials)
aaF'if»'ra'1mﬁﬁﬁr_ngﬂaﬁr:qwﬁam

(Energy)
mﬁﬂ':mgﬁﬁﬁrzLﬁ'aﬁﬁ’ﬁlﬂﬁﬁu.ﬁx%Lﬁﬂma{iﬂﬁ
{Electricity and Electronics)
sedauiTiirdasiunsudmsinnsieuy

(System Manazeement)
aaﬂ'm"|a.|§'ﬁLﬁE:':|Lﬁam'iﬁﬁwm GRHE uazAwmdon

{Biology Health and Environment)




WP, 2
ﬁflﬁwuaﬁqaqﬁmmﬁmﬁ:ﬂ'm;ﬁmmﬂ'ﬁzzﬁ'wﬁfgﬁ’huﬁwﬁeu"u"'iﬁ*:sﬂﬁmi’ﬁ@ﬁauimﬂﬁ'ﬁu
(MANRATUILIANR)
ATunseuNIRs IR disEa Uy Rt FUNIAINTIUATEAT WA, 2553
wangnsiAnNTIuATEA TR aivisanssudanduiansmmingasuiunvid)
(mangnslval 1.6, 2558)

| 9IARTILS _
PBEE L

wannnud

1. nguanudiusTsurifivesian (Nature of Materials)

010403002 FawfimnTsu (Engineering Materials) | | x x 5
010633101 wénn sugIunIvinInsTiae 1 % X
(Fundamentals in Materials [) _ |
010633102 ﬁﬁﬂﬂ":iﬁﬂﬁ"fl&ﬂ“uﬁﬂ?ﬂ'ﬁ’aﬁJ’ﬁJﬁﬁ“l 2 e ® X
{Fundamentals in Materials II) |
010633108 nsdauanTnuazenuasmyasianaelé | % | = x|
#nnziansal

{Ervironmental Degradation and Durability
of Materials)

010632201 Tewinervadanznguninuaslans % %
UBNAELLIEN
(Ferrous and Non-ferrous Metallurey)
010633302 nszuumiauUsindueiuayinensrus X X .
(Polymer Procassing and Hf“-._f_:-::&@gy} | |

2. nunsEUIUMIHER A (Materials Processing)

010633002 a__ﬂ.mwﬂmﬁﬂ%aﬁaﬂ | ® - |
(Thermaodynamics of Malerials) | >
010633003 nafanivayian ' X x | x| %
(Mechanics of Materials)
010633106 nsafaLayilafialan x | x
K (Materials Extraction and Recycling)
010633111 nstugUian x| x| x
i (Materials Forming) .
010633116 msweagaulaelisian x | x | X
(Non-Destructive Testing) _ ]
010633205 Jmnssunisuanlany ® x| x _

; {Foundry Engineering) :
010833207 Tavinennaiou % | x| %

(Welding Metallurgy) |
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AFE. P

| : =
010633211 misavguanuisulany

(Heat Treatment of Metals)

010633213 Tawinens
(Powder Metallurgy)

010623224 welulatmssa
(Rolling Technology)

010633520 Jamidiuinanme
(Biocompatible Materials)

3 ﬂﬁ31ﬂﬂi‘]LﬂiTuﬁ&Lﬁmm‘i’Jﬁ]ﬁaU’lﬂﬂ (Materials Analysis

and Testing)

010633104 wgfnIsudanavoyian

{Mechanical Behavior of Materials)

=

010633105 UFURnmegauTan

(Materials Testing Laboratory)

| 010633109 mThwseinsdamevasian
(Failure Analysis of Materials)

[M_aterials Characterization)

010633110 MIIRTIevidnunsauiRvasian

4. nguA1sYsMINISIoNTsIdaanTuiss

(Integration of Materials Engineering Technigues)

adassamivuinnanelian

for Materials innovators)

010633514 AISHAIL TVINEENILUTUATIARLAZA1E

{Thinkine-skills and Creativity Development

010633515 Fununiel "Fs'iﬂﬂﬁﬂ‘ﬂd‘u ANTIU

kSemlnar on Innovetive Materials Engineering

maﬁazaia fTRa AR UUTRINTTUATIVENRAEIU RN Y

{Innovative Concaptual Engineering Design)

010633517 A sdenidianuasmsaenuuuidauinnss
(Materials Salaction <1nr1 Innovative Design)

'“'1'3433518 :F“Nﬁ’luﬂﬂ"ﬂ‘izisJﬁ&‘lk?ﬂ"ﬂﬂ*"l“‘“jﬂ1

(Innovative Materials Engineering Project )

010633519 Tasardmnssuiandainngsu 2

{Innovative Materials Engineering Project 1)







