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01175xxx NANTIUNARANEN

(Physical Education Activities)
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(Innovative Thinking)
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(Knowledge of the Land)
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UFtRmsudnyatadivily

(Laboratory in Fundamental of General Chemistry)
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(Fundamental of General Chemistry)
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01420111 ANVl | 3(3-0-6)
(General Physics 1)

01420112  FAndW3l I 3(3-0-6)
(General Physics i)

01420113 UfURNsHENS | 1(0-3-2)
(Laboratory in Physics I)

01420114  U{UANSWEN I 1(0-3-2)

(Laboratory in Physics II)

- NRUANINUFIUNIAAINTTU 27 vlena

01204111  ARUNILADILAATIUTUATY 3(2-3-6)
(Computers and Programming)

01205201  nssulwiinosiu 3(3-0-6)
(Introduction to Electrical Engineering)

01205202  U{URNTIMINTsubni | 1(0-3-2)
(Electrical Engineering Laboratory )

01206221  aywivzuazadaussynAdmsuiamng 3(3-0-6)
(Applied Probability and Statistics for Engineers)

01208111  NSLWULUUIFINTTH 3(2-3-6)
(Engineering Drawing)

01208221 nam@nSIAINTIY | 3(3-0-6)
(Engineering Mechanics 1)

01208281  nsAneUlTsU 1(0-3-2)
(Workshop Practice)

01208381 UFUANTIMNsTaLATeINa | 1(0-3-2)
(Mechanical Engineering Laboratory 1)

01213211  Japeanidmivieins 3(3-0-6)
(Materials Science for Engineers)

01213217  QUUUWARANIUDITAR 3(3-0-6)
(Thermodynamics of Materials)

01213218  ASEUIUMINANGMIUIMINT a0 3(3-0-6)

(Manufacturing Processes for Materials Engineers)
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01213212  wanyavesianeliun3d 4(4-0-8)

(Fundamental of Inorganic Materials)

01213213  wvianipdldmiuTandunsd 4(4-0-8)
(Principle Chemistry for Organic Materials)

01213214  U{URMmaneddmIuiandunse 1(0-3-2)
(Principle Chemistry Laboratory for Organic Materials)

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

01213219  UjuAn1snszuunsudsiuian 1(0-3-2)
(Materials Processing Laboratory)

01213311 NANVOIUNATANITANIAN BEUZLANTY 3(3-0-6)
(Principle of Characterization Techniques)

01213312 U{UANISNMIANSIANWALANIZLAZNITIATIEN 1(0-3-2)
AuURveeian
(Materials Characterization and Properties Analysis Laboratory)

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

01213314 nMATzAIITRLaN1sUesiY 3(3-0-6)
(Failure Analysis and Prevention)

01213316 gnaunssudaniulsewmelng 1(0-3-2)
(Materials Industry in Thailand)

01213395  MMSLHTEUNITUBLAUDLATINITINY 1(0-3-2)
(Research Proposal Preparation)

01213411 N3ARLARNTARLAZNITOBNLUUNIIAINTSY 3(3-0-6)
(Materials Selection and Engineering Design)

01213412 n159ANTSNSHARLURAAIMINT TN TER 3(3-0-6)
(Production Management for Materials Industry)

01213497 &y 1

(Seminar)
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(Materials Engineering Project)
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01213433

01213434

01213435

TannIINALAIN

(Physical Metallurgy)
TannssuLTaLAdl

(Chemical Metallurgy)
miﬁugmmzmim&am
(Forming and Casting of Metals)
TanNIIULTING

(Powder Metallurgy)
welulagnstitniuio

(Surface Treatment Technology)
Aminssulanesuay

(Alloys Engineering)

N13AANTDU

(Corrosion)

mMslasukUasnalunssuiunisnalany

(Phase Transformations in Metal Processing)

NIIUITMIANLSOURlaNY

(Heat Treatments of Metals)
wsfindosiu

(Introduction to Ceramics)
nsuwUsuesdn

(Ceramic Processing)
walulaguasunilaransinaou
(Technology of Glass and Glaze)
WInNIsuMILSIUAsendmivanamnssy
(Innovative Catalysts for Industry)

andLanivsigsndin

(Electroceramic Materials)
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01213445

01213446

01213451

01213452

01213453

01213454

01213455

01213456

W 31ENA1N

(Conductive Ceramics)

WINNIAINTTY

(Enginneering Ceramics)

n15ENeU

(Internship)

nanyavesdannediues

(Fundamental of Polymeric Materials)
wialulagens

(Rubber Technology)
Tanwedweosnngaamnssulinsiad
(Polymeric Materials form Petrochemical Industry
NswUTFUNOROTLAYINeINTE A

(Polymer Processing and Rheology)
Wulowodiues

(Polymeric Fiber)
MIFUATIZLAZNTARLUTNORANOS
(Polymer Synthesis and Modification)
Janusenau

(Composite Materials)

YanTanmdowi

(Introduction to Biomaterials)
winnTsuarmnTINuIly

(Innovation of Nanoengineering)
wannsvensyuIumsnanlulasdiannselind
uazszuulnlag

(Principles of Microelectronic and Microsystem

[y

Faquazgunsadlndln wiwén uas

9

(Electromagnetooptic Materials and Devices)

(%
LY Y

Fantuadluussydaeilulasdiannsedng
LALNIEUIUNNINANUITZNOU
(Advanced Materials in Microelectronic Package

and its Assembly Processes)
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01213465

01213471

01213472

01213473

01213474

01213475

01213490

01213496

01213498

Yandmiumaluladnmaiuifsmdsany

(Materials for Energy Harvesting Technology)
Fandmsumalulagnsdnmnundsau

(Materials for Energy Storage Technology)
mﬁLﬁmzﬁ%uﬂizﬂaué’umzém%’ﬁmﬂﬁa@

(Finite element analysis for materials engineers)
Tannssuresnsidouuaznisvageunuulaivhane
(Welding Metallurgy and Non-destructive Testing)
NSANWIENWLIANILVRI AN NOTIIOS

(Polymeric Materials Characterization)
MwTgEnsasIuLaziuieedesile
(Instrumental Analysis of Diffraction and Surface)
JanssAuAansamMSUIanuIly

(Microscopy for Nanomaterials)
langdmSugnaImnIsUETUEUALaY DI ALY
(Metals for Automotive and Aerospace Industries)
nsann1snaanulugaamngsudan

(Energy Management in Materials Industries)
WUUTIADIABNNILADITVDITEN

(Computer Modeling of Materials)
nsannsinalulaguinnssudan

(Innovative Materials Technology Management)
iAsegenansharnsUsEiiuTIAdmuImnTan
(Economics and Cost Estimation for Materials
Engineers)
miaaﬂLLUU?ﬂé’ﬂmEJmmazmﬂém%’uqmmmimi’a@
(Facility Design for Materials Industry)

auniafne

(Co-operative Education)
Fesamemsimnssuian

(Selected Topics in Materials Engineering)
Ugyyiiieig

(Special Problems)
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01206223  NISPONLUUUHLNIVIARDNDowAMIUTMNS 3(3-0-6)
(Introduction to Experimental Design for Engineers)

01206251  LASHEANENTIAINTIY 3(3-0-6)
(Engineering Economy)

01206272 AnuvaeasielugnaInngsy 3(3-0-6)
(Industrial Safety)

01206322 N1IATUANALUNIN 3(3-0-6)
(Quality Control)

01206371  Jfnssunsveuyng 3(3-0-6)

(Maintenance Engineering)
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ANB5UYSI8IU

01213211  daeAansdmiulans 3(3-0-6)

(Materials Science for Engineers)

AMNFUTUSTENINelATIas1e auldR nTzulunIs wasausTouseedianIAINg Iy
LU NENRAIELAENTAAL TasaaieganiauazamnafiduiusiuantfvesTagimngsy ns
nraseulassaiievesian mamagouLaymMleTsiantRvesian nafanieunaznisidenvesian
NsyUIUNSHARvaLTanIAINTsN JanUsenaunaziagneasn

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)
nnwessruty fuifiaies uazinumes nandrunduuarseuiunmaadou lasaaing
Hanvesian inilvewinil dwillulasaiiwdn nalnvesialandulazveunsu laswasisedugiures

[y

anoliuvsduavnanawsniin n1sndeuluesniin ngufatoudu Nussluianetunsd audanieluii

9

wa U

auUAvanas audfniawimén audAinenudou mnuduiiussznindassaiiuazanifivesian
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  wanAddwiuIandund 4(4-0-8)

(Principle Chemistry for Organic Materials)

WuszhazlasIaiavesansdunid aweslowd vlinvesufizenaliuaznaln Taluana
yipvesnediwesiazn1sswun slanaznalnnisiianediues lassadwmaaivemediues

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.
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01213214  UfuRnrsuanialidniuiandumnid 1(0-3-2)
(Principle Chemistry Laboratory for Organic Materials)
U URnsdmsuInn 01213213 wanpdldmsuiansunsd

Laboratory for 01213213 Principle Chemistry for Organic Materials.

01213216  WOANIIUNNAVDIIEN 4(4-0-8)
(Mechanical Behavior of Materials)
Ay NdoaIauNInDY : 01213212
a & v v a a ¢ 1Y a =
NP UDIAUTDIANULAULAZANULATYA NITAATIENANULAULAZAIIULATYA Woulw
Y0IN1FIUANIING NRaguneliusidn nqufvesialandu nalnnisiiueuudauss nsiagulugag
a [y =2 a =2 a [y PN 1 & = a d' a 1%
NANFANVDIVAANANLAYILAENINAN mimgﬂmama@wimﬂumaﬂ NIINAFUNUMNUET ANAILAE
NS TANIMINTTN NMISLANTILAENAAMENTYBINITUANITI nanug uvessaideudsinludien
Wi Mmalengsiuuvadadadunsiaglifudunsissadouitinludiomwu
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. Fatisue and degradation of engineering
materials. Fracture and fracture mechanics. Principles of finite element method. Linear and non-

linear static analysis by finite element method.

01213217  QUUNWARAATYBITENA 3(3-0-6)
(Thermodynamics of materials)
JwrideeSuannau 101213213
nouesgMMNamanitaiiviuazans inasidmuanNaunalunsTUIUNITANLNY
sl wdsudaseiiduileiduvesgaumndl anuduuazdngiail avaunaluasnaNuia Avana
sEnIneaRUvUIRUNLasELAE BHUNNNEIUBATE NeRnTTUaNTATAY
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  NITUAUNIHAAFINTUIAINTIEN 3(3-0-6)

(Manufacturing Processes for Materials Engineers)

JefidesSeusnniou : 01213212

nsvUIuNINAR nsvUTunstugUlave mavde mstugy madauls madoude nsnis
MIANNTaULAENTTIATUNTARY mzmumﬁugﬂmmﬁn NISAILUNG NITNED TR NTOUTUNRS
n9LAFoU uarM ST nTsUIunstusUnediues 5aa n53n N13R AUy wezninmedla
Wosu ndlAnwnsiauweluladuasun Uagvinisnannignainnssy

Manufacturing processes. Metal forming processes: foundry, forming, machining,

joining, heat treatment, and surface treatment. Ceramic forming processes: powder preparation,
casting, pressing, sintering, ¢lazing and glass forming. Polymer forming processes: injection,
extrusion, compression moulding and themoforming. Case study of technology development

and problem solving in industrial manufacturing processes.

01213219  Uf{juRn1snszuIunsuUsFUER 1(0-3-2)

(Materials Processing Laboratory)

1
a Lo

I NADUITIUNINDY : 01213218 WiTaniounu

Ujtansiferfunisulsguagdmivians wirinuazwediues n1seenuuuld
ADUTILADIUIY misﬁugﬂﬁuwm%a wialulagnsiunnuvauda

Laboratory on materials processing for metals, ceramics, and polymers.

Computer-aided design. Rapid prototyping. 3D printing technology.

01213311 NanVanAdANISANYIANYUSIRANIE 3(3-0-6)

(Principle of Characterization Techniques)

FvNdaasaunIney : 01213211

nTlAziiulfendsganssmiluuLaLazndssganssaudianasey  1Asas
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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.
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01213312  YfuRn1smsAnwansazianizuasnsinsisianifvasian 1(0-3-2)
(Materials Characterization and Properties Analysis Laboratory)
Jwrfideadeunnnion : 01213311 wiendouiy
UFtRmsmaeientunuiosdmiunsinseilasaiiagania Tassa Saudn

Tnssad1efiuii wavaudinannufouresian
Laboratory of samples preparation for microstructure analysis, crystal structure,

surface structure, and thermal properties of materials.

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

watunedudud n1sivavesvedualunisudssuian nisaieleuainuseu nsdiauseu n1sm

ANNTOUKAENITUNSIEANTEU NMTAATIEENTEEmALTaulaensUsEgnAldRaNamasYaely

MiATdamnIs maengiaufudenmiuieulrsnsussgndlineufianostaelunis

AATERTARINTTY N15a8laULIA NMTUNTUIA NTNINIE N1SARTILAREERAYNTVLIERY NSUTRD
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. Thermal analysis by computer-aided engineering. Thermal stress
analysis by computer-aided engineering. Mass transfer: mass diffusion, mass convection.

Nucleation and growth. Solidification.

01213314  msAATITRANNIUALazN1sUaINY 3(3-0-6)

(Failure Analysis and Prevention)

AundideaSeuandey : 01213216

mMsiswinnuitivaznstestu msidenanmuesiaquazaunsal dmives
Handaiarn1mageu AdURsULUURluTan NTiTgviTesuanuazA NTesLAN ANIURTY
wsdn arudvRannnisianseu msdenan nvesedwes muithidesainanuRanainlunis
NAR NTANY

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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01213316  gadwnIsudanlulssnalng 1(0-3-2)
(Materials Industry in Thailand)
AwndideaSeuandoy ; 01213218
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UNUIMTDITaRAEN SLarIAINTINTANlUANaIMNTTY N15UTBENARAENITHAN 4R

Amnssu lngdrdsgramnindulszmdlng msdanislugnaminssy madeumilsanugnamngsy
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  n1sHMT8UNTTDLEUBLATINISINY 1(0-3-2)
(Research Proposal Preparation)
a =) Y = L L4 = v U
m’iamh’laLLazmaa‘Uﬂummmm’mum’mLwﬂiuiaaiuﬂﬁ]ﬁguuLLazﬂigmmaG] Tu
wialulagvasian N15IUAUNTITY Malsutalauelassiifouasilauetaaualasanuivy
Discussion and researches on recent technological advances and problems in
materials technology. Research planning. Writing a research proposal and presenting the

proposal.

01213399  N1sHNU 1
(Internship)
nsenauluandyieanssudag luaaiulsenaunsiensu miheaunasy e
$iamii videanwAnw Tneflszegnandudnlidesndt 240 4alus uaylsitosnin 30 Juvinns
Internship for materials engineering in private enterprises, government agencies,

government entreprises or academic places at least 240 hours and at least 30 workdays.

01213411  N1SAALABNTAAUALAITIBNUUUNIIIAINTTY 3(3-0-6)

(Materials Selection and Engineering Design)

IdeeTEuNIfeY : 01213216 uas 01213218

UNUINUDI3ER lUNTR0NILUULAaY AWK ERS I UINNTIN TanuasaudR wnunlian
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Materials roles in innovative product design and development, materials and
properties, materials chart, Materials index, materials selection. Materials selection with multiple
constraints and objectives. Materials and shape selection. Integration of materials selection,
computer-aided design, and computer-aided engineering. Process selection. Design criteria and
materials selection for polymeric products. Computer-aided design and manufacturing for

polymeric products. Case studies.

01213412  m1sdansn1suanlugnamnssuian 3(3-0-6)
(Production Management for Materials Industry)
WATANTNEINTAl N153ANTEAAIMNTINTER N1IAIVANFUAIAIARY NITINUNUAIY
ABINNTVRITAR N1TINWHUAIFINITNER N1FTIAIAUNITHEN N13AUANNITHARLL @RAIINTSU AR

;%

mﬁLﬂﬂ8ﬁﬁuwuw13@gmaﬂwﬂiimfmLLazf\!mm!
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.

01213421  lanwnssunignIw 3(3-0-6)

(Physical Metallurgy)

JwrfideaFeuninou : 01213212

Tassadalavzuaznsiiandn dounnsedlulassaiawdn dalaiatunaymsdsugy
96190125 Msiindedeauaznsuden LHUNENRASYRIWE N1FRUYUAILTOU nswaeuwia naln
nsfiuaaudonss msunsluveauds auifuaznsldnuvedanerauisluuazuenngundn

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.
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01213422  Tann3suLBaAdl 3(3-0-6)

(Chemical Metallurgy)

JvfidesSousnneu : 01213211

NannN15veelannssuAuTaud1nsun1sainlanga1nus N19NEULS N150]9
nsruIUMTUSULUABULaEN Tl USaNT nsnanvosuns nsnAnmanuazminnd udnnisvadla
wnssuasaratsdnsunsanalanzanuslave nmsanalavglaglysivinazans nszuiunisvinlilans
Wty nsruIuns) nstdusslevilans

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 mﬁugﬂuazmwdaiam 3(3-0-6)

(Forming and Casting of Metals)

JuriideaFeuunniou : 01213218

nguuasnisiauitadeluldvsinssviunisnaslane Iu1asgiukagIsivg nns
aaﬂLLUUizUUﬂﬂilwaLLazgﬁu N30DNLUUNTEAIU NISANULAIEISIUAYNITATIVEOUITUNED LNAILAS
N13f9AUATINNTBINITBBNWUY Nl wasUuRn15ueIn1sin miaﬁﬁugﬂ mié’mﬁugﬂ mimﬂﬁﬁugﬂ
WARILAZNITAATATDUNNIDY

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  1AnNIIULTING 3(3-0-6)
(Powder Metallurgy)
AvidesSeuindeu : 01213211
wadansuanadlany mafnwdnuasanizvsssdlans Ten1amaukagnnstugy M3
Sowslave nquiveanisduned nssuitnisanuieu msusuussduanine lannssuvestudiudy
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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  waluladnisurdaiuiia 3(3-0-6)
(Surface Treatment Technology)

JefigaeSouniniou : 01213421

¥ '
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nsUdafiurLazN1TIATIERNuRvesTanignuidn nsiitaiurmieauieau
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Wil Nenmkazneng audinarmsussendianiiiiunisiidaiiuialugeamnssy
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 AANssUTaNSNEY 3(3-0-6)
(Alloys Engineering)
SufidaeSouniniou : 01213211

a

lassadsuazantfveslansuazlansnan ssuumanndinisveu svgiifleunay
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voawanan Tnwdeunay Unifanay wanvde Tannsosdiowaziandmsunisldnuiigamgias
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.

01213427 A1SNANSAU 3(3-0-6)

(Corrosion)

a d' k% = U

Av1NHeus8UNINGY : 01213211

PANNISAANTDU A5N15TAkALNITANUINDNIINTSAANSaUlaeldmAT AN AT lWTn
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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  nswasuuUaamalunssuaunisnislans 3(3-0-6)

(Phase Transformations in Metal Processing)

FwdideaSeuanday ; 01213421

QUUNAAIANTULATUHUNINLIE MsunTLazaaunamaniveansiUasuulada
wihduiandnuazlasiadiagania sudluveuds mafaduedvauaznisvenedn nsuwlsiveslany
Nay NSvaenasn1slon nsiUasuslasaluvesudiifianisunsvesesnay nswasuulasaly
voudeiilifiansunsvesesmneon

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.

01213429  nssudaneANuTauvaslans 3(3-0-6)

(Heat treatments of metals)

JuriideaFeuninou : 01213421

laingndmsunssuisnienudeon  aunsaldmsunssuisnienuseu  nssudsne
Anufeuveamanndivanndnay wanndlfaty wanndieaiesile winvde uazlanzuenngiuman
Tymuaziwimadunmsundym nsnsiaaeununInLasNIsAIuUAY

Metallurgy for heat treatments. Equipment for heat treatments. Heat treatments
of steels, alloy steels, stainless steels, tool steels, cast irons and non-ferrous metals. Problem

and troubleshooting. Quality inspection and control.
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01213431  wsrfiniesfiu 3(3-0-6)
(Introduction to Ceramics)
AwndideaSeuandow: 01213212
%ﬁmmzmaﬂixqﬂmﬂ%’mmmLsnswﬁﬂl,muéy’uaml,az%uqq Tgivveuesilin 1Aseai1aveys
fnuazesrusznoumaall widnvdaeenlsauazlilvoonlen slaveswsilinnsirinssy audfhves
WHNNIIAINTTY 1Assad199esBainaLaz ST UTRUYIINN NS ASRInuaznIT
nanetdumlaniiveawsiiin
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  nsuwusguiwsin 3(3-0-6)

(Ceramic Processing)

JuiideaiFeunnnau : 01213212

anvElaNIEYalanwIlin YuAkarUT1veteLnIA ANUTLILLY taTadiway
ﬁuﬂaaﬁ%wwmaagwqu WAIAUNFINTUN1INTEALUALTIUAIVRIDUNIA NAINVBIDYAIA NITNTEIY
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NITBULT N1TANLAS NITLAGDULAZNITINT NSTUIUNTTRAMEIITNTUTEAURRIUURN19UT0
PAFINNTIN

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  wialulagvasuiauazasiaasy 3(3-0-6)
(Technology of Glass and Glaze)
JurfideaSusndey : 01213212
ATLAYNTZUIUNITHARLAILAZANTIARDU TATIASLazaulRYIuAY @15IAGRY AT
AATERdnYsaNIE MUssenaly
Chemistry and production processes of glass and glaze. Structure and properties

of glass, glaze. Characterizations. Applications.
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01213434  wipnssuAAseURsendmSugnamngsy 3(3-0-6)

(Innovative Catalysts for Industry)

JvriidesSousnrou : 01213212

n1sldaaseujisenlugnamnssy Usslanvesinseufisen nsinseunaznis
duAT1ediaiselfisen nguuaznsvinnuvesinseisen vllawavantfvesaisiigadudmsu
gnamnsndlnndouasdlnsiad in3esdlelunsiinseilassaing dnvauziemzuazautiveiiss
UfAsen msUssgnaldisaufisendmivenavnssutinsfeuwasUlngadl

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  Fagdianlnsiwsndn 3(3-0-6)
(Electroceramic Materials)
SeigaeTouniniou : 01213212
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Relationships between structure and electrical properties of ceramics.
Applications of electroceramics including capacitors, sensors, actuators, superconductor, and

microelectromechanical system.

01213436  Lsfindai 3(3-0-6)

(Conductive Ceramics)

SuiideaSuunnneu : 01213212

nanN1TLasNguveteIiindin vllanaznsInunyiauanesindii laseaing
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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.

01213437  19590n3AINTIY 3(3-0-6)
(Engineering Ceramics)

fl
a =

Ay desEuNInNaY : 01213212

fngfu wanduel nsrvaunisndnuagnisUszgndldeundasurienindugs
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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)
JurfideeSeuunfow: 01213213
aruduiusvedlasiaianaainazauifivemediues tvinlumanauaznianseans
ﬁﬂuﬁﬂIuLaqa dougnuinervemediues ansaralenadiues wedlwesnay audivemeduosuaznis
VAU INeNTEuaraNediles n1swUsgunediwes asiuuss inalulagens inalulagidule
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.
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01213442  walulagens 3(3-0-6)

(Rubber Technology)

JufidesSeusnniou : 01213213

819555UVIA 89d0ATIEY Tandangumeslunatain lassasisuazaudivesens
a9RNRAIEINTUE1 TaAluleTuYedene gATHATNITRALYBIEIN NTEUIUNTNAAYIY NMINAABULIN
N19UNE9UINARTIAL N1TORALUUNITIAINTTUVDINANS UTENS

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.

01213443  JaawaAaiaINgnamnIsuUlnsiad 3(3-0-6)
(Polymeric Materials from Petrochemical Industry)

JefigesSeunnniou : 01213213
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Petrochemical and polymer industries. Petrochemical materials for polymer

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

01213444 mmﬂsgﬂwa%ma%uaz%vm'mszLLa 3(3-0-6)

(Polymer Processing and Rheology)
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AvNfaasauNIney : 01213213
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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.
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01213445  Fulewadiues 3(3-0-6)

(Polymeric Fiber)

JufidesSeusnniou : 01213213

dulosssunuazidulodaunsegy madavdnyanistudulonediues nstuidule
wuulnfinading n1swdediiu wivonduls n1sseynaznagauidule n1sussendldanudulely
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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.

01213446  MsdwATITRLAZNITAALUIHORLNDS 3(3-0-6)

(Polymer Synthesis and Modification)

JwriideaFeuniniou : 01213213

UfAseuaznalnlumsdaaseineduwes mdaulslelasafueunediuesuiindus
wazvdinlidus msdauusmyilsidunazldinweduananeiues nsfnuusnediueslasufizemis
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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  JaqUsenay 3(3-0-6)
(Composite Materials)
JuiideaFeuunniou : 01213211
M33UNYEAVRIAALTIUTENIU YUAVDIATLATULTS NTTUIUNTHAR FUURLTING
wazdamenm autisutuiemaondiloaduusdlutanUszney namansvesfagusznou
Classification of composite materials. Types of reinforcement. Manufacturing
processes. Mechanical and physical properties. Anisotropic properties of reinforced fiber in

composite. Mechanics of composites.
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01213452  FanFanwidosdu 3(3-0-6)

(Introduction to Biomaterials)

JuniidesiFeunnteou : 01213211
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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)

Juriideaeuninou : 01213211
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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  wannsvasnszurunsnanlulasdiannsalinduazseuululas 3(3-0-6)
(Principles of Microelectronics and Microsystem Fabrications)
AvidesSeuiniou : 01213212
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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.

01213455  Jaquazaunsallwiln wiwvan uas 3(3-0-6)

(Electromagnetooptic Materials and Devices)

JunfidiesSouninou : 01213212
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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.

01213456  Yaptugdluvsrasuilulasdidnusefinduaznszurunsudausznay 3(3-0-6)
(Advanced Materials in Microelectronic Package and its Assembly Processes)
JvfidesSousnou : 01213212
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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  Yapdwiumaluladnsfuifsawdeany 3(3-0-6)

(Materials for Energy Harvesting Technology)

JwfidesSeusnreu : 01213212
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Uszanald

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  JagdmsumaluladmITanunasny 3(3-0-6)
(Materials for Energy Storage Technology)

efigeeSouNnniay : 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.

01213459 m'i"“aLﬂiﬁzﬁ%uﬂiznaué'umza"m%’u"‘m'mi"i'aq 3(3-0-6)
Finite element analysis for materials engineers
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Numerical methods for spring systems. Beam element. Finite element for two
dimensional problems. Finite element modeling and numerical techniques. Plate theory. Plate

elements. Three-dimensional solid element. Structural vibration. Thermal analysis of materials.

01213461  lawnssuvasmadouuaznmmagaunuuliviians 3(3-0-6)

(Welding Metallurgy and Non-destructive Testing)

AundideaSeuandey : 01213211

madeuselans n13dan3 nswauUszauuazmsden autinislenfnvesnistans
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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  n1sAnwIANWZIANIEYRLTAAWRRIIDS 3(3-0-6)
(Polymeric Materials Characterization)
SuniidasiFeuanniou : 01213213
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Polymer molecular weight determination. Spectroscopic techniques. Thermal

analysis. Morphology analysis.

01213463  MsHATZRNNSIEEIULLAZNURARE8IATa e 3(3-0-6)

(Instrumental Analysis of Diffraction and Surface)

JrfideaSeunnney : 01213311
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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.

01213464  ansIAUAIEATAIMTUTAqUILY 3(3-0-6)
(Microscopy for Nanomaterials)
AundideaSeuandey : 01213311
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Nanocrystal structure and analysis. Surface analysis of nanostructure by

scanning probe microscope and transmission electron microscope.

01213465  langdmIUaAEIMNIINYTUEUALAZDINIABIY 3(3-0-6)
(Metals for Automotive and Aerospace Industries)
JuiidesSousnrou : 01213421
Uszunnuasn1sldauveaninnd) manndnaunlausegs wanvae uwaz languonnguman
dmsugnanmnITIuBUALareINIAeIY autRdenauaznisnaeuautinienaveslanzuasiudau
YU UALAZDINIFBUY
Classification and applications of steels, high strength steels, cast irons and non-ferrous
metals for automotive and aerospace industries. Mechanical properties and testing of metals

and automotive and aerospace components.

01213471  n1sdan1swasnulugnavngsudan 3(3-0-6)

(Energy Management in Materials Industries)

JuniidaeiFeuanniou : 01213217
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Thermodynamics of materials processes. Energy consumption
calculation. Engrgy 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.

01213472  WUUINABIABNNIADITVDITEN 3(3-0-6)

(Computer Modeling of Materials)

JwrfideaFeunnniou : 01213212
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AITILATIERANULAUAILLASEAAILADUNIADS N1TIBDILUVLARNENE Luud1aasauIua N3
aemanainvadluang NM3Teemumsuil 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  n1sdansinalulaguinnssudsan 3(3-0-6)
(Innovative Materials Technology Management)
winnssusaznIsnawmanalulagdan nsAngauinnssy nswawInandueln
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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  ASEEANEAIKELNITUTZENUTIAEMTUIAINT AN 3(3-0-6)
(Economics and Cost Estimation for Materials Engineers)
SuniidasiFeuaniou : 01213211
nsulateyanuATugeans N1351gUNTAULarNISLNSNLelagsguIadalania
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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.

01213475 msaanLL‘U'U??%&é"m'as_umwazmném%’uqmmunssu%’aq 3(3-0-6)

(Facility Design for Materials Industry)
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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.

01213490 &wWnAANEN 7
(Co-operative Education)
msuftRnuluanusznounsludnvaentnaudingm Welildszaunisaiannns
TuuFtRnuilsfuteumng

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

assignment.

01213496  |3BUANWIENIIAINTINIER 1-3
(Selected Topics in Materials Engineering)
= a ) Y a a o v oA = ]
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Selected topics in materials engineering at the bachelor’s degree level. Topics are

subject to change each semester.



01213497

Page 38 of 39

GHENIY 1
(Seminar)
nsdnaneuazefUTemtaaulamalmnssudantuseaudIyaes

Presentation and discussion on current interesting topics in materials engineering

at the bachelor’s degree level.

01213498

Usyriiiay 1-3
(Special Problems)

= k% 14 a [ [y a a a = ) [
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Study and research in materials engineering at the bachelor’s degree level and

compile into written reports.

01213499

1AT9UIAINTINTEN 3(0-9-5)
(Materials Engineering Project)

SuniifaeiFeunnniou : 01213395

Tassnuiithaulalubausingg vedimnssuan

Project of practical interest in various fields of materials engineering.
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01213201  EAUATNITTUIUATIHER 3(3-0-6)
(Materials and manufacturing processes)
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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. Material properties testing and
analysis. Corrosion and degradation of materials. Fundamental of Manufacturing processes:
foundry, forming, welding, powder metallurgy, hot and cold forming, machining and surface

finishing. Measurement and inspection.
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