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1) vaadvnAnyialy Laidfaandn 30 wiegin
1.1 nguanszegaslgy Laitfaandn 6 wiagin
01175xxx NAINTIUNWAANY 1(0-2-1)
(Physical Education Activities)
wazlidenFeunnnednlumnaindnyily nquanszegisiay Snliifosniy
5 niHegin
1.2 nguanszAansuieusznaunis Lidesndn 3 wiqefn

WideniFeunnseivlumnemnanyiill nguanssuiimansuvisusenaunis
Liideandn 3 miiefin

1.3 nguanszAwfunnsiesns 13 nuein
01999021 nwilveiilonsdeans 3(3-0-6)
(Thai Language for Communication)
01355xxx  AWIDINGY 9(-)
ANTAUNA/ADNTNLADS 1(-)
1.4 nguanszwaliadineuaznaliadlan Laitfaundn 5 wilenn
01999111  AIANTUAIHUFAL 2(2-0-4)

(Knowledge of the Land)

waglvtidndeniseuainsednlunuinivnAnwivinll nguansenadiaalneuay
wawlesdlan dnlaitdesndn 3 wiiedn

1.5 NGUATZHUNIEAENS Laitfaundn 3 waghin

TntidndenisouainedulunuinivnAnwill nquansegquyieans
Lddeenin 3 mihefn

2) NUINIVUANE laitfaendn 111 i2enn
2.1 Frnaweiugiu laitfaendn 48 Tetinl

- nduimiugiunsadamansuaginenaans 21 TRtinl
01403114  UFdAmIudnyaniiviald 1(0-3-2)

(Laboratory in Fundamental of General Chemistry)

01403117  udnyawAsinly 3(3-0-6)
(Fundamental of General Chemistry)

01417167  ANAAIEASIAINTTY | 3(3-0-6)

(Engineering Mathematics 1)



01417168  Aalaf1aRTIFINTIY |l
(Engineering Mathematics II)
01417267  AfAAIEATIAINTIY I
(Engineering Mathematics |II)
01420111  Wandvily |
(General Physics 1)
01420112  Wandvmly I
(General Physics i)
01420113  U{URNSHENS |
(Laboratory in Physics 1)
01420114  UHURNSHANE Il
(Laboratory in Physics II)
- néu%%ﬂﬁugﬁuwﬂaﬁﬂqnssu 27
01204111  meuNImesLarnIslUTLATH
(Computers and Programming)
01205201  Sennssuliindesdu
(Introduction to Electrical Engineering)
01205202  Uf{UANTIMINTsUbn |
(Electrical Engineering Laboratory )
01206221  auiezilusazadfuszgnadmsuians
(Applied Probability and Statistics for Engineers)
01208111  NSLWULUUIFINTTH
(Engineering Drawing)
01208221 nam1@RIIAINTIY |
(Engineering Mechanics 1)
01208281  n1sAlnUlTIIU
(Workshop Practice)
01208381 UFUANTIMNsTaLATeINa |
(Mechanical Engineering Laboratory 1)
01213211  Japenansdmiuiens

(Materials Science for Engineers)
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01213217  gauunamansvesian 3(3-0-6)
(Thermodynamics of Materials)
01213311  ASTUIUMINARGMIUIAINT a0 3(3-0-6)

(Manufacturing Processes for Materials Engineers)

2.2 I anizanu Laitfoandn 63 wigin
- NHUIYIVIAUNINIAINTTY 47 TRtinl
01206322  N13AIUANANNIN 3(3-0-6)

(Quality Control)
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(Industrial Safety)

01213212  vdnyavesianeduvsd 4(4-0-8)
(Fundamental of Inorganic Materials)

01213213  wanwAdmsuTandunse 1(0-3-2)
(Principle Chemistry for Organic Materials)

01213214  UfuRnsvaniadidmsuiansunsd 1(0-3-2)
(Principle Chemistry Laboratory for Organic Materials)

01213216  NWOANTIUNNAVDIIAR) 4(4-0-8)
(Mechanical Behavior of Materials)

01213218  WANVBUNATANITANIANBULLANY 3(3-0-6)
(Principle of Characterization Techniques)

01213219  UHTANIINSAN®ILAZNITIATIaN BUEIENIY 1(0-3-2)
AuURURIIAR
(Materials Characterization and Properties Analysis Laboratory)

01213312  UfuAnsnszuIunsuUsgudan 1(0-3-2)
(Materials Processing Laboratory)

01213313 AaunamanskazUsingnisainisaneleuvesian 4(4-0-8)
(Kinetics and Transport Phenomena in Materials Engineering)

01213314  mTAIzAITRLazn1sTRsiY 3(3-0-6)
(Failure Analysis and Prevention)

01213315  nMseenUUUAIS LIANazmndmiugramnssuTan  3(3-0-6)
(Facility Design for Materials Industry)

01213316 gnamnssuiagiulssinalne 1(0-3-2)

(Materials Industry in Thailand)
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01213395  N19HSENNITUDLEAUBLATINTINY 1(0-3-2)
(Research Proposal Preparation)

01213411  MSARLEONTAALAYNITEBNUUUNIIAINTTY 3(3-0-6)
(Materials Selection and Engineering Design)

01213412 n1s¥ansnisnanlugaamnssudan 3(3-0-6)
(Production Management for Materials Industry)

01213413  U{UAN1509NLUUNAAAMIILAZILNUNITHER 1(0-3-2)

(Product Design and Production Planning Laboratory)

01213497  duuwn 1
(Seminar)
01213499 lasanudmnssuian 3(0-9-5)

(Materials Engineering Project)

- NHUAVUFINNIIAAINTTY laidowndn 16 wein
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012133299  A1SHNIY 1

(Internship)
01213490 @nnIFAnNY 7
(Co-operative Education)

- nguasuialulagnisninids)

01213421 lannssuA1unIn 3(3-0-6)
(Physical Metallurgy)

01213422 lannssuLaaall 3(3-0-6)
(Chemical Metallurgy)

01213423 ma??ugﬂuazmwda‘[am 3(3-0-6)
(Forming and Casting of Metals)

01213424  TannITULTING 3(3-0-6)
(Powder Metallurgy)

01213425  waluladnsvrvniiuia 3(3-0-6)

(Surface Treatment Technology)
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01213444

01213445

01213454

01213455

01213456

01213461

01213462

Aminssulanguay
(Alloys Engineering)
N15AANTIU
(Corrosion)

msasukUasnalunszuiunisnialans

(Phase Transformations in Metal Processing)

windesdu
(Introduction to Ceramics)
nsudsgulsdn
(Ceramic Processing)
wialulagvesunuazasiaau
(Technology of Glass and Glaze)
vanyaveiannediues
(Fundamental of Polymeric Materials)
waluladens
(Rubber Technology)
miLL‘UigU‘waaLM@%LLaz‘immmzLLa
(Polymer Processing and Rheology)
wulewediues

(Polymeric Fiber)
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(Principles of Microelectronic and Microsystem Fabrications)
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(Electromagnetooptic Materials and Devices)

Tantugsluussyiaumlulasdidnnseiing

9 Y

LAZNITUIUNISHNARUTZNBU

(Advanced Materials in Microelectronic Package and

its Assembly Processes)

TannssuveInIsesiarnisnadauluulivinans

(Welding Metallurgy and Non-destructive Testing)

NsANMIANYTRNIEYaianNediles

(Polymeric Materials Characterization)
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01213463

01213465

NTIATIZANITLRLUUULALNURIAIBLATDIED
(Instrumental Analysis of Diffraction and Surface)
langInedmsugnavnssueUeun

(Metallurgy for Automotive Industy)
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01213464

01213471

01213472

WIRNSIUAISIUNSendmTvanannssy
(Innovative Catalysts for Industry)
JanBuanlnsiesndn
(Electroceramic Materials)
Ww31HNA1N
(Conductive Ceramics)
WILNIAINTTY
(Enginneering Ceramics)
Tannodwesnanamnssulinsiail
(Polymeric Materials Form Petrochemical Industry
NTdIATIZALAZNTAALUTNOALNOS
(Polymer Synthesis and Modification)
TanUszney
(Composite Materials)
fantn o
(Introduction to Biomaterials)
winnssuarmnssuunlu
(Innovation of Nanoengineering)
fandmiumaluladmaiuifsmdaanu
(Materials for Energy Harvesting Technology)
Jandnsumalulagnsdnnuna sy
(Materials for Energy Storage Technology)
JanssAuAansamsuTanuIly
(Microscopy for Nanomaterials)
nsdnn1snasulugaamnssudan
(Energy Management in Materials Industries)
LUUT18RIABNTILADITVDITER

(Computer Modeling of Materials)
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(Introduction to Experimental Design for Engineers)
01206471  AFNTRUUITS
(Maintenance Engineering)
01213473  n1sdansnAlulaguinnssuian
(Innovative Materials Technology Management)
01213474 AswgAansiasnIsUssliusmdmsuiansian
(Economics and Cost Estimation for Materials

Engineers)

- NRUEANTERNIEMNIAINTTIIARuAr Taym iy

01213496 L30UANENIIAINTINTER

(Selected Topics in Materials Engineering)

01213498 Ugymiiey

(Special Problems)
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ANB5UYSI8IU

01213211  daeAansdmiulans 3(3-0-6)

(Materials Science for Engineers)

ANuduusTeningdaseasie audd nseuiIuns LavausTauseedanIaINg sy
LN WENRAALazNIAAN TnssaiaganianazuvanaiduiusfuandAvesianimnssy ns
nraseulasaiisvesian msvedeukarmMIegiantRvesian nstanseuLaznisdouvesian
NsyUIUNSHARTRLTaNIAINTIN TanUsenaunasTannaasne

Relationships between structures, properties, processes and performances of
engineering materials. Phase equilibrium diagrams and their interpretation. Micro and
macrostructures related to properties of engineering materials. Investigation of material
structures. Material properties testing and analysis. Corrosion and degradation of materials.

Production processes of engineering materials. Composite and construction materials.

01213212  wanyavasianaiiunid 4(4-0-8)

(Fundamental of Inorganic Materials)
nnwed seunu sedifaees uasnuwes ndndiundunarssuiunisinden laseaing
Hanvetian wnilvewimi dwillulassasiwdn nalnvesdalawndusazveunsy lassasisedugiunes
Tan efiunsduaznaiawsiiin nsiadeulueslin ngufareuduy Wusyludanetiunsd audanislui
audfnianas andfniaudngn audinienuiou anuduiudsenindasainavanifvesian
Vector, plane, miller indices and tensor. Reciprocal lattice and slip plane. Crystal
structures. Defect chemistry. Defects in crystal. Mechanism of dislocation and grain boundaries.
Structures of amorphous inorganic materials and glass-ceramics. Coating in ceramics. Quantum

theory. Bonding in inorganic materials. Electrical properties. Optical properties. Magnetic

properties. Thermal properties. Relationships between structure and property of materials.

01213213  wanAddwiUIandun3d 4(4-0-8)
(Principle Chemistry for Organic Materials)
TuszkaslATIaswesasduysd aweslowdl vlinveasUisenalivaznaln Taluana

YRAVDINDALUDSHALNNTIIUN YRAKALNALNNTAANDALNDS 1ATIAS 1N LATIVINDALDST
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Bonding and structure of organic compounds. Stereochemistry. Types of
chemical reactions and mechanisms. Biomolecules. Types of polymers and classification. Type
and mechanism of polymerizations. Chemical structure of polymers.

01213214  U{uRnmanaldmsuiandunsd 1(0-3-2)

(Principle Chemistry Laboratory for Organic Materials)

UfuRn1sdmsuivn 01213213 nanelldwiuTandunsd

Laboratory for 01213213 Principle Chemistry for Organic Materials.

01213216  WOANITIUNNAVDIIEN 4(4-0-8)

(Mechanical Behavior of Materials)

JuideaiFeunnnau : 01213212

nqufiesiuresaudunazanueion nsinTsiaudusazaeien douly
Yo Itinena msiaguaneliusedn nquivesialaindu nalnmfiuanuudauss nsiinguluzag
Wmaaﬂ%ﬁaﬂmﬁﬂLa"&nLLazwwmﬁﬂ miﬂmgﬂmaﬁaqmmﬁumﬁﬂ miﬁmgﬂﬁqmwgﬁgﬂ AILALAY
muﬁamaﬁaﬂimmiu NTLANTIILAZNAAIARTTBINITUANT)

Introduction to mechanical stress and strain. Stress and strain analysis.
Mechanical failure criteria. Deformation under compression. Dislocation theory. Strengthening
mechanisms. Plastic deformation of single and polycrystalline materials. Deformation of non-
crystalline materials. High temperature deformation. Fatigue and degradation of engineering

materials. Fracture and fracture mechanics.

01213217  QUUNWAREATYBITHA 3(3-0-6)
(Thermodynamics of materials)

SenfigaeSounniou 101213213

ﬂgmaqqmﬁwamam‘%’aﬁuﬁaLLazaaa mm%ﬁm%’ummﬁmqaiumsmumamm@fu

Asil wasudassiduilaiduresgumg anuduuazAndindl anuaugaluasnauuia Auauga
FEMIANAAUNUUULALWARAE LNUNMNAINUDATE NOFNTTUAITAZAY

First and second laws of thermodynamics. Criteria for equilibria in constant

pressure processes. Free energy as a function of temperature. Pressure and chemical potential.

Equilibrium in gas mixtures. Equilibrium between condensed phases and gas phases. Free energy

diagram. Solution behavior.
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01213218  wanvaunAlANISANYIANUAIZIANIY 3(3-0-6)
(Principle of Characterization Techniques)
Jwrfideseuniniou : 01213211
Mg sndesgansImituuLaarndomanssaididnasou Tassadg

HANKAZNITIATIZRAIBNINTNITALUUUYDITIFONG N15IATIZRNUNRILAZTUINOYAIA N3
a 6 = = a € a %
wnsgvimaeiilaganinsalnl msiesgideaniuieu

Surface analysis by optical microscope and electron microscopes. Crystal
structure and analysis by x-ray diffractometer. Surface area and particle size analysis. Chemical

analysis by spectroscopies. Thermal analysis.

01213219  UfuinismsAnwanvazianizuasnsinsisiandfvaian 1(0-3-2)
(Materials Characterization and Properties Analysis Laboratory)
JvridesSousnnou : 01213218 wianfouiy
UFRnsmamientunuiedisdmiunslinseilasaiinania Tassadaudn

Tnssadaiiuin uavantinianufeuvesian
Laboratory of samples preparation for microstructure analysis, crystal structure,

surface structure, and thermal properties of materials.

01213311  NITUIUATSHANGINTUTAINTIEN 3(3-0-6)

(Manufacturing Processes for Materials Engineers)

JwriideaFeuunniou : 01213211 uag 01213212

NIZUIUNTTHAN ﬂizU?Uﬂ’]i%ﬂEUI@%% nTaslany NITUIUNITAALAILAZNIT
Feuste nawieuiiuaziedou ﬂ'ﬁzmumiéﬁugﬂwaama% N152A N1539 LLazﬂﬁﬁﬂ%ugﬂ AITUIUNT
FusU i nswan n1svde Mseudumes niAsgiRuuNIHAR nedAnunsiaumelulad
LLazLLﬁﬁﬁp}WﬂﬁiNﬁWquammm

Manufacturing processes. Metal forming processes: foundry, machining and
joining processes, surface treatment and coating. Polymer forming processes: injection, extrusion
and compression moulding. Ceramic forming processes: mixing, casting, sintering. Cost analysis.
Case study of technology development and problem solving in industrial manufacturing

processes.
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01213312  Uf{uRn1snssurunIsuUszuden 1(0-3-2)
(Materials Processing Laboratory)
FundideaSuandoy : 01213311

[ ] [y

Udansineadunisulssuandmsulane wsidnuaznefiues aouiunesiiey
9ONKUU MITUFUAULUULS?
Laboratory on materials processing for metal, ceramic, and polymer. Computer-

aided design. Rapid prototypins.

01213313  3auwar1ansuazysngnisalnisanglouvasisn 4(4-0-8)
(Kinetics and Transport Phenomena in Materials Engineering)
JuiideaiFeunnnau : 01213217
nauivaunamanifiuszynddiuiminssuianuaznisudssuns nquinnsvene

wasune dusiud nslraveswedlnalunisudszudan nisaneleuainuseu n1siiAuTou N1sw

ANUFOULAZNITHNTIAAIUTOU N13a18laUNIa NITUNIUIE NITNINIE NIstARTlARuaLazNIS

Y1867 MUl
Kinetic theories applied to materials engineering and mineral processing. Collision

theory. Activation energy. Fluid flow in material processing. Heat transfer: heat conduction, heat

convection and heat radiation. Mass transfer: mass diffusion, mass convection. Nucleation and

growth. Solidification.

01213314  msAATIERANNIUALAzN1sUBINY 3(3-0-6)

(Failure Analysis and Prevention)

JurfideaiSusndey : 01213216

Msieneiaitataznstestu madenanimvesianuazgunsal dwilves
HARSILazN1IIAgEY AMLATRTULUUA1Y Tudan Minseiseswaniaznmsasuan ANLIUR
Tuwsnfin mnudvRnnnisinnseu nsdenan nvemediues Anuithiiesannanuianal slunns
NAR NIUANY

Failure analysis and prevention. Materials and device degradation. Product
defects and testing. Failure modes in materials. Fracture analysis and fractography. Failure in

ceramic. Corrosion failure. Polymer degradation. Failure due to manufacturing faults. Case

studies.
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01213315  nns@anUUUAISIUIEAMUATANEMSURAAMNTIL TN 3(3-0-6)

(Facility Design for Materials Industry)

NITIATILVHAAS T N1TIATILNNTEUIUNITHAALABUNUYTNITNEALAZUNUATNTT
va n1sdendtiaiiss nsiiasginnseenuuulssu 11391985T5997u N3auL AsSursaay
azoan  nnsiadeudietan sysumAvesdymnisnsddlssnuluenavingsuian

Product analysis. Process analysis by process diagram and flow diagram. Plant
location selection. Plant design analysis. Plant layout. Facilities planning. Material handling.

Nature of plant layout problem in materials industry.

01213316  gadunssudanlulssinalng 1(0-3-2)
(Materials Industry in Thailand)
FwdideaSeuandey ; 01213311

[

unumvesianmanskariaingsuianlugnainnssy nsuseyndLasn1snanian

Amnssu Tagdsdegramnssludsemealng nsdanslugramnssy madesuilssnugnainnssy
Roles of materials science and materials engineering industry. Applications and

productions of engineering materials with reference to Thai industries. Management in industry.

Plant visits.

01213395  AISA3BUNITVDLAUDLATINITINY 1(0-3-2)
(Research Proposal Preparation)
n1seduTeuaznsduauisauiImtimanalulaglutdagiuuasdaynidieg u

wialulagvasian N151UAUNTITY Malsutoiauslasenuifenasiiauetaiaualasanuivy
Discussion and researches on recent technological advances and problems in

materials technology. Research planning. Writing a research proposal and presenting the

proposal.

01213399  msRneU 1

(Internship)

nsHnauluavivniainssudanluaniudsenaunisienau MU IASY
yheuigiamae vieaniufnu lneflszznandudulitesnin 240 $alus wazlitesndn 30
Tuying

Internship for materials engineering in private enterprises, government agencies,

government entreprises or academic places at least 240 hours and at least 30 workdays.
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01213411  N13AALEBNTFALATNITIDNUUUNIIIAINTTY 3(3-0-6)
(Materials Selection and Engineering Design)
Jwrfideaeuninou : 01213216 wag 01213311

[ ¢ v [y LY

UVIU’W]“U’EN’?&G]IUWW@@HLLUULL@%W@NU’WEG} UNUINNTTU aavquasamuﬁ N1388NLLUU

[ [y o [ o

wagdianenddmnssdlagldneuinnes unugiifan avilian n1sAndeniaguaznsa@nyl n1s
dndenianlunsdivarsfeuluuas Tnguszasd msdmdeniaguarsuine msdadennszuiuns ms
daidenianlevin msfndonTaniledanndey nedfnw

Materials roles in innovative product design and development, Materials and
properties, Computer-aided engineering design and analysis, Materials chart, Materials index,
Materials selection and case studies. Materials selection with multiple constraints and

objectives. Materials and shape selection. Process selection. Hybrid materials selection. Eco-

material selection. Case studies.

01213412  M159ANsNIHAATUEAEMNTINIER 3(3-0-6)

(Production Management for Materials Industry)

WATANITNEINTad N133ANTTRAANMNTINTER N1TAIUANAUAIAIATY NITINUHUAIIY
ABIN1509TEA N1TINUHUMFINITHER NFIAFINUNITHER N15AIVANNITHANLUERAIMNTTUTAN
NTIATIEVAUNUN QAN TTUTAA AT IAANU

Forecast techniques. Material industry management. Inventory control. Material
requirement planning. Capacity planning. Production scheduling. Production control in material

industry. Material industry cost and break-even point analysis.

01213413  UHURNI590NULUUNEANMIILAZILKUNITHER 1(0-3-2)
(Product Design and Production Planning Laboratory)
U URnsdmiunseanLuuNGnsiue a390URUY ATUANAMAIN NARBUTETA N3
DONUUUNTEUIUNITHAR INUHUNITNER LazRalsunu
Laboratory on product design, prototyping, quality control, statistical

experiment, process design, production planning, and plant design.
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01213421  lannIsunIgnIw 3(3-0-6)

(Physical Metallurgy)

JufidesSeusnniou : 01213212

Tassadalavzuaznsiondn deunnsedlulassatrendn falawndunaznisivasusy
06190173 MaAndiedoanarmanden wuamaunavea MIsuyUAILIeU NMTUdguma naln
mMainAuudanss msunsluvesuds auﬁ'ﬁLLazmﬂ%’mumaﬂammauﬁgﬂuLLazuaﬂﬂajmmé‘ﬂ

Metal structure and crystallization. Crystalline imperfection. Dislocation and
plastic deformation. Nucleation and solidification. Equilibrium phase diagram. Heat treatment.
Phase transformation. Strengthening mechanism. Diffusion in solid. Properties and application

of ferrous and non-ferrous alloys.

01213422  lanwn3suLyaAdl 3(3-0-6)

(Chemical Metallurgy)

JuiideaiFeunnnau : 01213211

nann1sYedtannssuAINIaud1niunIsaialansannts ATINSENLT N150]9
ﬂi%U’J‘Uﬂ’ﬁU%‘ULﬂgﬂuLLﬁ%ﬂﬁﬁﬂﬁU%?j‘mé NINAANBILAL NISNAALNANLALINANNET NTNN1TVB
lannssn arsazarsdmsunisadalavzannuslane nisadalavglagldivinazate nszuiun1svinla
Tavgidutu nsyuiunis) nsldussleonilavey

Principles of pyrometallurgy for metal extraction from mineral ores. Ore
preparation. Smelting. Converting and refining process. Copper making. Iron and steel making.
Principle of hydrometallurgy for metal extraction from mineral ores. Metal leaching process.

Metal concentration process. Recovery process. Metal utilization.

01213423 nﬂsﬁugﬂummswda‘lam 3(3-0-6)
(Forming and Casting of Metals)
JuriideaFeuuinou : 01213211
nguuarnisiauiaisluivenssviunisuaslane 3u1asgiukasisiva nns
2ONKUUTZUUNISIWaULATJAU NTBNLUUNTZEI NIANLAIENLSILAZNITATITADUIIUNED UIaAT

N13MIATATINAYEINTITEONLUY NBuazUfURNTYRINTIA N13ATUSU N158ATUTY N1saInTugy

LAAIALANSANIATDUNNT D4
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Theory and modern development of foundry processes. Standard and new
methods. Gating system design. Pattern design. Finishing and inspection of casting. Source and
elimination of design limitation. Theory and practice of rolling, forging, extrusion, drawing.

Source and elimination of defects.

01213424  TawNIIULBING 3(3-0-6)

(Powder Metallurgy)

JuiideaiFeunnnau : 01213211

watan1Inaanslane n1sAnvanwazanNIzYINlans 3§mimamazmisﬁugﬂ n13
dandlany ouivesnisdumes nssuiinisanudou nsuiuussiugaiing Tavnssuvesdududy
19193 N1T0ONUUUNANAUTLAZNTTUIUNTT m'iﬂizqﬂmﬂﬁi’fﬂizmun’]imﬁm%ugq

Metal powder production techniques. Metal powder characterization. Mixing and
shaping methods. Metal powder compaction. Sintering theory. Heat treatment. Finishing

operations. Metallurgy of sintered part. Product and process design. Advanced powder

metallurgical techniques.

01213425 wAlulagn1suNUnNUR? 3(3-0-6)

(Surface Treatment Technology)

[l
a L]

AvNfaasauNIneY : 01213421

al

A15UIUANURILAZNNSILASIEANURIVRTEAND NN TR NsUNURNURINIIAINLS oY

9 Y
[

Wil Mennwarneng audivasnsussendianiniunsiidaiiuialugnaimnssy
Surface treatments and analysis of treated materials surface. Thermal, chemical,
physical and mechanical surface treatments. Properties and applications of the surface treated

materials in industries.

01213426  3AN5IHULaNSNEY 3(3-0-6)
(Alloys Engineering)

Sefigaedouniniou : 01213211

< ¥ a a

lassasrsuazandiveddanzuarlanenan ssuumannaiaiveu sxgilifleunay

[y a

neawanay nwideunay Unifanay wanvde TannsosdiawasJandmsunisldnuigumgias
Structure and properties of metals and alloys. Iron-carbon system. Aluminum
alloys. Copper alloys. Titanium alloys. Nickel alloys. Cast irons. Tool materials and metals for

high-temperature service.
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01213427  n1sNAN3aY 3(3-0-6)

(Corrosion)

JefidesSousnneu : 01213211

nann13iANIoU Ion1Tiakazn1sAnIaeaTInsinnseulagldinaiianiaaiiivi
sUuuUYesnIsinngou mamaaeunisianieu mstanseuluaniwandendume msfansoud
gumgiigs nadifnuimsivRvestanlussninddaudesannisianseu ndnnsdeniaquaznis
genuuu asfudinisinnsey mstestunuuseluinuazualnin MswdeRonaznisindouiaie
LREGURFR

Principles of corrosion. Corrosion measures and rate calculation by
electrochemical techniques. Forms of corrosion. Corrosion testing. Corrosion in specific
environment. Corrosion at high temperature. Case study of materials failure in service due to
corrosion. Principles of materials selection and design. Corrosion inhibitors. Anodic and cathodic

protection. Surface preparation and maintenance coating.

01213428 maasuwlaanalunszurunmamalane 3(3-0-6)

(Phase Transformations in Metal Processing)

JuriideaFeuuniou : 01213421

QUNNAAIAN TUALLNUATNLIE MsuwsuaraaunamansvesnsUdsuntaaa
wihdudananuazlasadiagania dmidluresds maiaduedeauaznsvensda msulaiedlans
naw n1svaewarnInden nswasuwlaudluresudefifianisunsvesesnay nswdsunanilaly
voudeilifiansunsvesesnean

Thermodynamics and phase diagrams. Diffusion and kinetics of phase
transformation. Crystal interfaces and microstructure. Defects in solids. Nucleation and growth.
Alloy solidification. Castings and welding. Atomic-diffusional transformations in solids. Atomic-

diffusionless transformations.

01213431 LSRN UBIAY 3(3-0-6)
(Introduction to Ceramics)

JurfideaSeunnnou: 01213212

ﬁuﬁmLLazmsﬂszqﬂﬁﬁmumaawmﬁﬂqus;]'jqLaw,l,azéﬂgugjq AUV AYTIEN LATIAT
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Types and applications of conventional and advanced ceramics. Ceramic raw
materials. Structures of ceramics and chemical compositions. Oxide and non-oxide ceramics.
Types of engineering ceramics. Properties of engineering ceramics. Structures of silicates and

glasses. Glaze applications. Firing. Sintering and vitrification of ceramics.

01213432  n1sudsgulesan 3(3-0-6)

(Ceramic Processing)

JuniidesiFeunnneu : 01213212

anvazlanzvesTEneTIdn WAkarUTINUeIeUNIA ANULILIY ATsaTIauae
ﬁuﬁaaﬁ’%wwmmgwqu WIAUEIMTUN1INITLUALIINAIVBIOUNIA NALNVBIBYAIA N1INTLANY
%uﬁ@%@ﬂ@yﬂ’]ﬂLLaszV]EI’]ﬂiBLLﬁ ANPINGEY ﬂ?i%{UEULLagﬂizU’JUf‘I’ﬁﬂﬁﬂﬂ?isﬁugﬂﬂaﬂqmﬂ’]ﬂﬂiiwm’i’]ﬁﬂ
NITBULTE N1TANLAT NITLAGDUKAZNISINT NTEUIUNTSNAALEIITNTUsEAUTRIU URN1TUT0
PAFINNIIU

Characteristics of ceramic materials: particle size and shape, density, pore
structure and specific surface area. Chemicals for particle distribution and collection. Particle
mechanics. Particle size distribution and rheology. Mixing, forming and post-forming processes

of industrial ceramics processing: drying, decorating, glazing and firing. Production of ceramics in

laboratory or industry.

01213433  walulagvasniuwazansinday 3(3-0-6)
(Technology of Glass and Glaze)
JvridesSousnnou : 01213212
WwLazNITUIUNIINAALA LAz A1TAReU taTsadsuazaud Aueu a1sindou ng
AATIeRdnYsaNIE MUssenaly
Chemistry and production processes of glass and glaze. Structure and properties

of glass, glaze. Characterizations. Applications.

01213434  UIANTIUANIIURAIEdMTUREINNTTY 3(3-0-6)

(Innovative Catalysts for Industry)

JuniidesFounnaou : 01213211

n1slddnsalfisenluagnainnssy Useanvesdinssuinsen n1smseunasznis
duAT1ediaiselfisen ngufuazn1svinnuvesiiselfisen vlauazaudivesansiigadudiniy
gnamnsatlnsdeunaslnsed wiealolumslinmeilasaiie dnvazianizuarauifvesiaigs
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Using of catalysts in industries. Types of catalysts. Preparation and synthesis of
catalysts. Theory and function of catalysts. Types and properties of absorbents for petroleum
and petrochemical industries. Instruments for structural characterization. Characteristics and

properties of catalysts. Applications of catalysts for petroleum and petrochemical industries.

01213435  FagdianInsiwsndn 3(3-0-6)
(Electroceramic Materials)
Jufidesisounnniou : 01213212

[ v ¢

ANuduRussEninglassadauazandinialuirvesysnlin n1sussendldvasian

U o Y

Bidnns wiln udsiufuuseg f3ud smuaunsduiedeu fihdeen wagszuulnliiedesna
9a07A

Relationships between structure and electrical properties of ceramics.
Applications of electroceramics including capacitors, sensors, actuators, superconductor, and

microelectromechanical system.

01213436  L¥I1AUNAUN 3(3-0-6)

(Conductive Ceramics)

FwdideaSeuandey : 01213211

NaNNIIHAZN B IRYTIANANI BHakazn1TIUNTiaueRss1indll 1asaass
maniiuazmiesnenmvensfinda auUinidliin uas wazudmdn suveaudinianawasnig
ANNTOUVBALINENAIUT NITATELLAENITAAATIZMEI TN N15UsTENAldUAIWIAINTTUYDS
N N1siEenwarnUsTENAIIIinFIdIlUN TR ONLUUNISIAINTTY

Principle and theory of conductive ceramics. Types of conductive ceramics and
classification. Chemical and physical structures of conductive ceramics. Electrical, optical, and
magnetic including mechanical and thermal properties of conductive ceramics. Preparation and
synthesis of conductive ceramics. Engineering applications of conductive ceramics. Selection

and application of conductive ceramic in engineering designs.
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01213437  1@313UNIAINTIY 3(3-0-6)

(Engineering Ceramics)

JwrfideaFeuniniou : 01213211

SRy wandst nsruIunsrBauazmsUssndlinunansurienindugs Tassada
wazEUUINE wun e wiluedn wadidomas TanUsznoulwsin AssUfnsen wsdnng
was wsfiameudvan wslinmalwin wsldndiniw asinnseuredws1inifAingsy wsin
YIUYUALAZDINIF Y

Raw materials, products, processing, and applications of advanced ceramics.
Structures and phase systems. Phase diagram. Nanoceramics. Fuel cells. Ceramic composite

materials. Catalysts. Optical ceramics. Magnetic ceramics. Electrical ceramics. Bioceramics.

Corrosion of engineering ceramics. Ceramic in automotive and space engines.

01213441  WANYAVDITAAWRLNDS 3(3-0-6)
(Fundamental of Polymeric Materials)
JuniidesFeuaniou: 01213213
anuuitusvedtasasanaaiiuarandivemedwes tiniinluanawaznsnszans
13mﬁfﬂimaqa dougnuiinewemediues arsazatenediues wedluesuay audivenadwosuazns
VAFOU INBINTEUATDINDTIIDT MsuUsTUNeAWes asifiuuss walulagens maluladidule
Relationship of chemical structures and properties of polymers. Molecular weight
and molecular weight distribution. Morphology of polymer. Polymer solution. Polymer blend.
Properties of polymer and testing. Polymer rheology. Polymer processing. Additives. Rubber

technology. Fiber technology.

01213442  wialulageng 3(3-0-6)

(Rubber Technology)

JwriideaFeuniniou : 01213213

8195550V 89dATIE Tandangdunasiunatadin lnssaiiauazantfiveseng
asAuLAsEInsUENe Tamluledureteny FATUATNNTHALYBIYY NTTUIUNITHARYIN NITNAABULNS
NMSUNENUNEATAL NT9DNLUUNINIAINTTUYDINANS NS

Natural rubber. Synthetic rubbers. Thermoplastic elastomers. Structure and
properties of rubbers. Additives for rubbers. Vulcanization of rubbers. Formula and
compounding of rubbers. Rubber manufacturing processes. Rubber testing. Rubber recycling.

Engineering design of rubber products.
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01213443  JaawaAlNaiINnamNTINUlnsAd 3(3-0-6)
(Polymeric Materials from Petrochemical Industry)
JwrfideaSeusndey ; 01213213

o a

geamnssullasialiuazneadwes Tanllnsiaddmsugnamnssunediues Uisenadl
wagHaKAnlugnaMnITuNeRlLes MIUssendneadiues
Petrochemical and polymer industries. Petrochemical materials for polymer

industries. Chemical reactions and products in polymer industries. Applications of polymers.

01213444  n1suUszUnaARILATINEINTTUE 3(3-0-6)
(Polymer Processing and Rheology)
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Fundamental of rheology and measurements. Conventional injection molding
process and troubleshooting. Special injection molding processes. Extrusion and related
processes. Melt spinning. Calendering. Vacuum forming. Rotational molding. Compression
molding. Thermoplastic composites. Computer-aided-engineering (CAE) technology in polymer

processing.

01213445  dulewadiues 3(3-0-6)

(Polymeric Fiber)

SuniidaeiFeuanniou : 01213213

dulsssuminazidulodaunsest madandnyanstudilonedwes nmstudule
wuulnihadind n1sudadiiy wivendule nsseynavnageuiduls n1sussandldaudulely
YNAMINTIY

Natural and synthetic fibers. Fundamental techniques for spinning of polymeric
fibers. Electrospinning process. Fabric formation. Fiber chemistry. Fiber identification and testing.

Applications of fibers in industry.
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01213446  N1TdBATIZRAZNITAALUITWOALDS 3(3-0-6)

(Polymer Synthesis and Modification)

JeniidesiFeunnneu : 01213213

Uiseouaznalalunsdunseinediued nmsdauuslalasasvounediuesviindus
wazvdalidud msdauusmyiliduuaglsthaedluanawediues msdaudwediweslasufitemis
ANUTeU UAsenmsilaauniu Uisensenindluana

Reactions and mechanisms in polymer synthesis. Modification of saturated and
unsaturated hydrocarbon polymers. Modification on functional groups and side chain of
polymer molecules. Modification of polymer by thermal reaction. Ring opening reaction.

Intermolecular reaction.

01213451  JaqUsznau 3(3-0-6)
(Composite Materials)
JuniifiesSeuneu : 01213211
N1531LuNYHAYeIANTIUTENBY YUAUBIASLATULTY NTEUIUNITNER auURLTeNa
uazidanienw audhfitutuiameesduloaiuusduianUszneu namanivesanUszneu
Classification of composite materials. Types of reinforcement. Manufacturing
processes. Mechanical and physical properties. Anisotropic properties of reinforced fiber in
composite. Mechanics of composites.

o/

01213452 YagBanmdasdu 3(3-0-6)

(Introduction to Biomaterials)
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General principles of biomaterials. Biodegradation. Structures and properties of
biopolymer. Applications of biopolymer. Raw materials and processing of bioceramics.
Structures and properties of bioceramics. Applications of bioceramics. Raw materials and
processing of biometals. Structures and properties of biometals. Applications of biometals.
Biocompatibility. Characterization methods of biomaterials. Biomimetic and biocomposite

materials. Corperation of suitable applications of biomaterials.

01213453  UIANTIUIAINTTUULY 3(3-0-6)

(Innovation of Nanoengineering)

JwriideaFeuniniou : 01213211

AL Useiflazanuinwiiduingimansiazimnssumansluszauuily
madansnwdnvazianziazauifivesiagluszduunlu nszuiunswan indesilosefuunluile
AnwAuduiusseninalaseasne autd waznisihluussendldau

Definition.  History and advances in nano- scale science and engineering.

Characterization techniques and properties of nano-scale materials. Production processes.

Nano-scale devices for study relationship between structures, properties and applications.

01213454  wanmsvesnszulunskantulasdiannsaiinduazszuululas 3(3-0-6)
(Principles of Microelectronics and Microsystem Fabrications)
FwdideaSeunnnou : 01213212
wugdnaluladlalasdidnnselind nMsiATgiuasiousuin NSEUIUNSNARSEAU

TilasiSesdu msfiuians msazeauiidy nsaenfiuiguLuy Msinussiaukasiaseaulilas Ay

Wnlaanemsndawuvesasiu Janlululasidnnsedind maseuiansssu@ Yseloviuaznisldanu

vaasruuliiiadesnaseiulilas maBouvuaouiings nsdifinw
Microelectronic technology introduction. Dimensional analysis and scaling. Basic

of microfabrication processes. Lithography. Film deposition. Pattern transfer. Bulk and surface
micromachining. Understanding a full process flow. Materials in microelectronics. Learning from

nature. Applications in microelectromechanical systems (MEMS). Production-plant visit. Case

studies.
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01213455  Jaguazaunsallwiln wiwvan uas 3(3-0-6)

(Electromagnetooptic Materials and Devices)

v NfveseuNIneY : 01213212

lassasadiannselindvasian nisunlviuazainudouluvesuds nguiveuds
adelvil wannisansneda laleawuuidunazlalonawuas waduaseiinduazaunsalansiedia
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Tanledianvsnuazdiniulsey aunsalladdnnsn audfudvanuazTanuavan aunsaiviawsiwbn
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waz UATALNUTDLALTILULAGN JUUANINUESLaYUNT miﬂisqﬂ(ﬂsﬁ

Electronic structures of materials. Electrical and thermal conductivity in solids.
Modern theory of solids. Principle of semiconductors. PN-junction diodes and light-emitting
diodes. Solar cells and semiconductor devices. Dielectrics and capacitance. Dielectric devices.
Magnetism and magnetic materials. Magnetic devices and data-storage magnetic devices.

Optical properties and devices. Applications.

b
/

01213456  FanvugdluussaiudilulasBidnusaiinduaznszurunisnanusenau 3(3-0-6)
(Advanced Materials in Microelectronic Package and its Assembly Processes)
JuniideaSounnniou : 01213212
gUnsalwazi9aslulasdidnnsedind Yagdrdgyluussgdadivazgunsallulas

Siannsatind nszvrumsuannazlsznaululasdidnnsalind N1eSuuNes NSLENTUAILIIRTEDN
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nawled mstlestfududunses madeusorasiulasasussdusililassidnmsednd msuss
Fudnees mythtudnssluldfuidduese nsdifnvinesdouruaniuiindnass

Microelectronic devices and circuits. Important materials in microelectronic
package and devices. Production and assembly processes of microelectronics. Wafer treatment
preparation. Retrieval of microelectronic circuits from wafer. Microelectronic circuit protection.
Bonding of circuit and microelectronic package. Packaging process of microelectronic devices.

Mounting process of microelectronic devices on PCB boards. Case studies and production-plant

visit.
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01213457  Yandwiuwmaluladnisiiuifsawdesy 3(3-0-6)

(Materials for Energy Harvesting Technology)

undandany waluladmsfufemdsnu UssinnvesTanifiuiAsandsnu maiu
Aeamdsnulwiuasening msuvsanmmdanunalwii YasfisledidnninuazTannain nénnns
wazTanmautmdnlidi mafufemdanulnihauieu mafufmdsnulnlsdidamin nsiu
Aendanuliiiied wuusiassssuunsuusan gy miLﬁULﬁ'mLmdqwé’wumuﬁaﬂﬁuﬂ 3
Uszendild

Energy sources. Energy harvesting technologies. Types of energy harvesting
materials. Photovoltaic energy harvesting. Electro-mechanical energy conversion. Piezoelectric
and smart materials. Electromagnetic principle and materials. Thermoelectric energy harvesting.

Pyroelectric energy harvesting. Electrochemical energy conversion. Modeling of energy

conversion systems. Other alternative sources of energy harvesting. Applications.

01213458  Jagdmsumaluladmsdanunasny 3(3-0-6)
(Materials for Energy Storage Technology)

SefigaeSouniniou : 01213212
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A review of basic electrochemistry. Metal and semiconductor electrodes.
Electrolyte solution. Electrochemical potential and surface tension.  The metal-solution
interface properties. Adsorption on metal electrodes. Ideal polarizable electrodes.

Semiconductor-electrolyte interface properties. Electron-transfer reactions. lon-transfer

reactions. Hydrogen reaction. Modern fuel cells and batteries.
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01213461  lawnssuvasnisideusazmaaausuulivinans 3(3-0-6)

(Welding Metallurgy and Non-destructive Testing)

FundideaSeuandoy : 01213211

msdeusielany n13dan3 nsuaulszauuaznaden audinsdoninvesnisinng
warmssaulszanuedans Anuwiuswessesse langinewesnssuiunmsideuse auaunsoly
nsidouveslavzuazlanzaay msiaszsitynidosanusingnisallanns lnssairsganiaves
Tavzidou nmstosfunaznisudluaudunndsuaznistnee mslimiudoudounazndanisidon
MIvdeUsoELLUUaeas liiviane

Metal joining. Soldering. Brazing and welding. Wetting properties of soldering and
brazing metal. Strength of joints. Welding metallurgy. Weldability of metals and alloys. Analysis
of problems due to metallurgical phenomena. Microstructure of welded metal. Prevention and

correction of residual stress and distortion. Pre- and post- treatment. Destructive and non-

destructive testing of welded metal.

01213462  nsAnwIANwZIRANIEYRTHAWREIIDS 3(3-0-6)
(Polymeric Materials Characterization)
SuniidasiFeuanniou : 01213213
msvmimidnlanaveswedwes wadensanlngalnd nsinsgimeanudon
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NTIATIEAEUIUING

Polymer molecular weight determination. Spectroscopic techniques. Thermal

analysis. Morphology analysis.

01213463  MIIATZENMsEEIVLLAzRLAREeASaile 3(3-0-6)

(Instrumental Analysis of Diffraction and Surface)

AwndideaSeunniou : 01213218

audRvesssdiing aruduiudsenindasiadwewewdwazanuduvessidiingd
Aouu wanfidundy maszysiinlassaiandn nsiavunandn ssdusznauvasndosgansa
BANATIU SUATNILTEMINIEDIANATIULALIBILTS NISRANTN ANTIATILBIAUTENBUNILAS A5
WIBUAIDYN N1T9BNLUUAIITNARDY

Properties of x-rays. Correlation between solid structures and intensities of
diffracted x-ray beams. Reciprocal lattice. Crystal structure determination. Crystallite size
measurement. Electron microscope components. Interaction between electron beam and solid.

Image formation. Chemical analysis. Sample preparation. Experimental design.
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01213464  anssAUAIEATAIMTUTEqUILY 3(3-0-6)
(Microscopy for Nanomaterials)
JwrfideaFeuniniou : 01213218
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Nanocrystal structure and analysis. Surface analysis of nanostructure by scanning

probe microscope and transmission electron microscope.

01213465  lansINgIdMIUIAEINNTINETULUA 3(3-0-6)

(Metallurgy for Automotive Industry)

FudideaSuandey ; 01213421

laneIne1veunannauastnannanauLlusgs langingrvedlansuennguimin
waluladnstugulangdouuaslavsuiu nsadineamnufouvedlansnduindnuazusnnguinan
Uymveanssudsnisanuseunaswummenswitymdmsugaamnssueueud n1svegeuaudinig
navaslansuartudiueusus

Metallurgy of steels and high strength steels. Metallurgy of non-ferrous metals.
Technology of bulk and sheet metal forming. Heat treatments of ferrous and non-ferrous
metals. Problems and trouble shooting of heat treatments for automotive industry. Mechanical

testing of metals and automotive parts.

01213471  n1sdan1swasnulugaavingsudan 3(3-0-6)

(Energy Management in Materials Industries)

JwrfideaFeuniniou : 01213217

WoslulauinuaInseuIuNTHAATAR N1TAIUIUNITITNGNIUY NITILATIERAUNY
wasu Mslindanulugeamnssundalave mMsldndenulugaamnssundawsiidn nslindanuly
Qmammimémwaama% AsfiulRandsuauseumaeii MsesnuUUAsTUILNNSIiDannsle
WA NIUFANE

Thermodynamics of materials processes. Energy consumption calculation. Energy
cost analysis. Energy consumption in metal production. Energy consumption in ceramics
production. Energy consumption in polymer production. Heat waste energy harvesting. Process

design for energy minimization. Case studies.
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01213472  WUUINABIABNNINDITVDITEN 3(3-0-6)

(Computer Modeling of Materials)

Judidesdeunndou : 01213212

nsldmeniuneigrsmuwianiedy windesiuresmslidneuiinneiziveanuuy
NTIATIEAAMUAUAIIULATEAAIEADUNUABS N1TTINRBILUVNARNANE uWUUT0sduILWE n1g
aemanainveduana NM3deemumsuil lassigUssaniiey

Introduction to materials modeling. Basics in computer-aided design programs.

Stress/strain analysis using computers. Multiphysics simulations. Phase-field modeling. Molecular

dynamics simulations. Quantum simulations. Artificial neural network.

01213473  n1sdansinalulaguinnssudsng 3(3-0-6)
(Innovative Materials Technology Management)
winnssuwaznsiawmsnalulagdan nsAaluianssy  mMsNauIkEnsueilg
NSMNUAANAILAZNAENSIUNITWYITY N1TINUNULAENTIANITBNaENS Tunan1egsiaLarasins
mMsdamamindaunsiyan madsumemalulad msimunaznsdinwmsgnamngsy
Materials technological innovation and development. Innovative thinking. New
product development. Value configuration and competitive strategies. Strategic planning and
management. Corporate and business model. Intellectual properties management. Technology

transfer. Industrial forum and case studies.

01213474  AsEgANEATUATNITUTZNUIIAIEMTUIAINT TN 3(3-0-6)
(Economics and Cost Estimation for Materials Engineers)
JuniidiesSsunnau : 01213211
nswladeyaniuAsugaans N1ITgUMTaLLaENIsWnsnLTdlagSgutaselania

N9gINAUNTHEANDFLLDS Lo313n Tane warianUsznay N1s1iweTnuLATYgAEnswasn1sUyT

nsRudensoonuuunIzUIUMIHAR TR nanauaniUdsulane duliinsdaduladmiunisussiiy

wagnTsiaenlasinslugnavns i ian
Interpretation of economic data, investment reports, and government
intervention to business opportunity in production of polymer, ceramic, metal and composite.

Economics and financial accounting parameters in material processing design. Exchange market

of metals. Decision trees for valuation and selection in materials industries project.
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01213490  @ufaANYA 7
(Co-operative Education)
msufRnuluanusznounsludnvarninauding ielilduszaunisaian

nslUUFTRNuAldFuseumne
On the job training as a temporary employee in order to get experience from

the assignment.

01213496  Bod@WIENIEIAINTIUTH 1-3
(Selected Topics in Materials Engineering)
L'%laaLa‘wwwnﬁmﬂisui’aaiuizﬁ’uﬂ'%zyzywm% Wdaienvdsuutadlulundaznin
N3ANN
Selected topics in materials engineering at the bachelor’s degree level. Topics

are subject to change each semester.

01213497  &uuun 1
(Seminar)
nsunausavefuTeitethaulamamnssuian luseaudIgnes
Presentation and discussion on current interesting topics in materials engineering

at the bachelor’s degree level.

01213498  Ugymwivay 1-3
(Special Problems)
nsfnwAUATINIImNTILIEN sEAuUSyaes waziseussadeulusenu
Study and research in materials engineering at the bachelor’s degree level and

compile into written reports.

01213499  1A3sUIAINTINTEN 3(0-9-5)
(Materials Engineering Project)
SuniidaeiFeuanniou : 01213395
Tasanuiithaulaluluusingg vesimnssian

Project of practical interest in various fields of materials engineering.
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