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3. fianantidmludulumadatsfuaminendeeiueiunsilsarhdemsdnnszdu
UAn AN W.. 2559
1. Duidaliaaneifiaasuidnuszylulanmsmsiamsinmssautaiodnm

aatllasnnUsuaned (4+1)
2.3 Jymyasidausni

2.3.1 HANVFNUFIUMINMTUANENAY
I k4 L4 k4 k4 01 L]
2.3.2 fianudhlalumsuszandldanuimemnuiagemansluiisans
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2.4 nagnslumssidiumsiiiauiladyw/dednavaciidnluda 2.3

2.4.1 dudsuluiidaasSeineuiaUSunugiu
2.4.2 wush WlideaedenimiagmandssaulSyanasuainiweinennuianu

ihlamalaamans
2.5 Lmumsfuﬁz‘muazsj°1L‘§an15ﬁnm°1uswz 51
. . Huutidouaazilmsdnen
Hruuilde
2565 2566 2567 2568 2569
i 1 10 10 10 10 10
i 2 - 10 10 10 10
U 10 20 20 20 20
MaNAFISAIMSANEN - 10 10 10 10
2.6 AUz UMNLKY
2.6.1 sutlszanamesu s lFlumsudmevangasinenmansuniiodio mniniag
Mans
a o Yavdszana
TIHAStBARRTERT Ui 1 Ui 2 Uit 3 Ui 4 Uit 5
MsISNEIaNMsEnsWwanae 11 | 700,000 | 700,000 | 700,000 | 700,000 | 700,000
O S 700,000 | 700,000 | 700,000 | 700,000
(Mossuian/au/d x MUIUSV)
NS 700,000 | 1,400,000 | 1,400,000 | 1,400,000 | 1,400,000
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2.6.2 Uszananisa laane

78013 A lgnanana ERIGGEGEY
1. KNINAINITINNITIUNITHAY 53,800.00 53,800.00
1.1 nangasmulng
1.1.1 edaudmsudaaumsaly (ladinszauiy 35 wianszan)
Amaauunugaau (melu: wihedi 1-10; 900 11/41a9) 28,800.00 28,800.00
maauunugaau (melu: wihe 11-15; 450 1n/%71a9) - 28,800.00
1.1.2 Adaungimzasdunuau
mapuunugaauniu 900 wm/inlug - 28,800.00
1.1.3 MdauuazAIANFaUAIBIUINSHNLAY
MABUUNUKEY (8.WLAY) (AU 2,000 maatalag (daslitiy 180 8,000.00 36,800.00
#1a9)
1.2 e ldanedu 9

AMEUsENaUMIIEUNIFIY (ﬁv'wé'ﬂgm wiaa lFedall x uull) 5,000.00 41,800.00
alFheaiiamsussmauiug 1,000.00 42,800.00
Aanssumaiiszululassadavdngns (Wu Saduuwn Ugailna Aanssuiide
wa) : b 2,000.00 44,800.00
csimgﬁmsﬁﬁ‘l%ﬁm%uﬁﬁm 8,000.00 52,800.00
AILAUNNYDIRNTIAANA 1,000.00 53,800.00

51 UAIUANANGNT - 53,800.00
2. KINAA LFNBFIUNAITEAUAME/FIUN/EHN 13,450.00 67,250.00
2.1 SUNMINHUIBNIY (ﬁy'ueiﬁaﬂaz 5) 3,362.50 57,162.50
2.2 JUIWYDINUIENIY (ﬁy'uei"w%aaa: 5) 3,362.50 60,525.00
2.3 madunanaae wiamassullae (Gasaz 10 M) 6,725.00 67,250.00
3. wanamUsaaniinus/a1sunwus 12,900.00 | 80,150.00
wangasnmw lng (Msaaniinus) Arsssudiaalsitiv 150,000 um
3.1 assumsiasantelasslSaaniivus (Lidiu 2,500 1w /iide 1 2,500.00 69,750.00
AY)
3.2 nysnnImuaNUSaaniinus
- nysumamuanUsaaniwusvan (lidu 3,500 1 /880 1 au) 3,500.00 73,250.00
- nysumsmuanUsaaniinussin (Lihu 2,500 v /§ide 1 aw) 2,500.00 75,750.00
3.3 nssumsaauthalaSaaniinus
- nysumsinssaandmeuan (Lihu 2,500 1 /§i8a 1 Aw) 2,500.00 78,250.00
- nysumaEmasaanaimaly (i 1,500 1 /880 1 au) 1,500.00 79,750.00
3.4 nssa«msmmaauﬁuqmﬁﬁﬂ (laithu 400 v /1id0 1 an) 400.00 80,150.00
4. vanaa ldngdunand 31,560.00 | 111,710.00
4.1 MEIUNNNINNFY (4,360 vn/ 1) 8,720.00 88,870.00
4.2 M5INLTENVIRANANAN (3,000 L IN/T) 6,000.00 94,870.00
4.3 Msssuendnineanieas (1,040 vin/d)) 2,080.00 96,950.00
4.4 mussuHanUMRnINeay (7,380 uvn/l) 14,760.00 | 111,710.00
5. HIIANNNUNMUINKIINEAE (20%) 139,637.50
6. MBITNHINHIININIDANANTNT 139,637.50

AETINHHNHINN BN DD AKANFN 140,000

12




2.7 STUUMSANE

M wuurudeu

] d‘ A' a ¢ %
L wuumalpashudedennwdluvan

[ a' 1 = I 4} [
L wuumalnashudaunsmwuazidsadludonan

a o a S I c:} [ .

L] wuumalnamedidnnsaiindiudendn (E-learning)
L] wuumslnamedumasiiie

[ uq (s

2.8 mstsulaurileie sredmuazmsaanzsiiisuEauinanrIneas (ai)

mstsuPsaihaiadulUanudataauNinIneagasUAsUNIILsal NeneMSAnE

A - |

FLAUUUNAANE) W.FA. 2559 (MAKNUIN N)

3. m‘i’ngmmazaw1s€sj’aau
3.1 wangns
3.1.1 VIUBRUIYNG

HIuaaaavangaslitesndn 36 mihaie

3.1.2 lANaTNHANGnT

BNINIT arelinlg
BNV 14 ¥Ene
waIMIT RN laidaanh 10 wieia
USaaniinus 12 wiafe

yulsitfaeanh 36 W8N

3.1.3 51877
1. wnenteey muuelidey 14 wihedaail
%I ANEIN anlhiuasnginssnyesian 6 MEnn
19501 lanaadnuazantifunddae 3(3-0-6)
MS501 Structure and Properties of Materials
18502 MIMANYULANILYBIIFG) 3(2-2-5)

MS502 Materials Characterization
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FomUHnsen Unngmasal wazmsudeuutaswasian

19503
MS503
19504
MS504

auuwamansaMsuIggmans
Thermodynamics for Materials Science
Faueaasansuiagmans

Kinetics for Materials Science

FOIPIBNIABUBLTNNU)

19591
MS591
19592
MS592

sz1dguisiae
Research Methodology
dNNITFAMTNS

Seminar in Materials Science

4 BUENe

2(2-0-4)

2(2-0-4)

4 Biene
2(1-2-3)

2(0-4-2)

2. BAIMNMIEEN Mvualviieulitasniy 10 vihede laasdanausiadznly

nanlanguuiniinedasnuidedsyaniinusadniiaos 5 wiheie wazidandausainlungu

au 1 dmSumhefadiunmas Wil MHINT0ENEEUNEINBUUBNYANFAT UBNEIUNIY LazUan

NMInenagla MaldanuiuEauYEIRMENIINATUINNENGAT wazindinIneasayle

ngun 1 nanlave

19511
MS511
189512
MS512
189513
MS513
189514
MS514
19515
MS515
19516
MS 516

NSEZUIUMSUTIA

Solidification Processing

M3NANIDY

Corrosion
nszmummﬁmiawzu,azmiaanu:uuNamﬁm‘w‘f
Metal Processing and Product Design
TangAnenmanmwissgnd

Applied Physical Metallurgy
ﬂ’]ial,ﬂi'lﬁiﬁﬂ']’iLLG]ﬂ%’]’JLLaSﬂ'J’]NLﬁEI‘Vi’]EI

Fracture and Failure Analysis

2(2-0-4)

3(2-2-5)

3(1-4-4)

3(2-2-5)

2(1-2-3)

v Y a AQ( o e )
msanalangliuignsuaznssuiumahnaumnldlud 2(1-2-3)

Metal Refining and Recovery Processing

NANN 2 NYNYIAN

189521
MS521
19522
MS522

YaQLEIEN
Ceramic Materials
waluladuaaund

Glass Technology

3(3-0-6)

3(3-0-6)
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19523
MS523
19524
MS524
19525
MS525

ngu 3
18531
MS531
18532
MS532
18533
MS533
18534
MS534
18535
MS535
18536
MS536

ngufl 4
18541
MS541
18542
MS542
18543
MS543
18544
MS544
18545
MS545
19546
MS546
18547

HAOAUAFNANUBEM INANABAIN
Ceramic Products and Quality Development
(3 ) a o o a o o
Taquivelgdianninuasiaslsdiannin
Piezoelectric and Ferroelectric Materials
NSLUIUMIMAULNANUazM TTUFUE AN

Ceramic Processing and Fabrication

NgNWaALNDT
ASTUIUMSHAANDALNDS
Polymer Processing
ASLLEINENMS YN RNDS
Polymer Rheology
TaseasauasantUfzaanadues
Structure and Properties of Polymers
wiBFndvaanadwas
Physical Chemistry of Polymers
WNLUSUNDALNDS

Polymer Membranes

a Jd v ] a J
waamaiaaaamaﬂﬂ wazmsudslaluduasnadiues

Degradable Polymers and Polymer Recycling

NRINTATUFDEM TUNATIEN
Z a 4
NUFAENS
Surface Science

ada A a g 4
'Jﬁ'lLﬂ‘ﬂSi‘ViW‘uN'ﬂU'J GLAGIZR]

Surface Analysis Methods in Materials Science

Faquutwan
Magnetic Materials
M3PUULasMIIANHTaUANWEN

Fabrication and Analysis of Magnetic Materials

Taquily
Nanomaterials
wealulagidlauug
Thin Film Technology
WANANAASIUE

2(1-2-3)

3(3-0-6)

3(2-2-5)

3(2-2-5)

2(2-0-4)

3(2-2-5)

2(2-0-4)

2(2-0-4)

2(1-2-3)

3(3-0-6)

2(1-2-3)

2(2-0-4)

2(1-2-3)

3(3-0-6)

3(3-0-6)

3(2-2-5)
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MS547 Advanced Crystallography
18548 aqNUsznauy
MS548 Composite Materials

w641 gunsallulasBidnnsafinduazmstugy
MS641 Microelectronic Device and Fabrication
19642 NITUIUMSHAAUUULNNLBIHG

MS642 Additive Manufacturing

18643  Ismaidavdniuiaamans
MS643 Numerical Methods for Materials Science
19644 ANMTFIMN

MS644 Bioadhesives

w645 Fagdwiumalulaimafuiendsny

MS645 Materials for Energy Harvesting Technology

nauil 5 nawhiadivay Ufiamsiaumeiagenans
18651 WNTBNLAHMNIEAMENS
MS651 Special Topics in Materials Science
18652 ndaiameUfuanmsmelaamans

MS652 Special Experiments in Materials Science

nguii 6 nduwanmahlumeiaaemans

18505  WaAnduawdsd@msuiaamans

MS505 Solid State Physics for Materials Science

18506 NAENANTIFG

MS506 Mechanics of Materials

18507  edemansamuiagmans

MS507 Mathematics for Materials Science

18508  MIAALABNUAZNNTOBALULIEG

MS508 Materials Selection and Design
3. Usyaniinug mvuelidou 12 wiheiadi]
Unne9l  USaaniinusszaudsuanln
GRT691 Master’s Thesis

3(3-0-6)

2(2-0-4)

2(1-2-3)

2(1-2-3)

3(3-0-6)

3(3-0-6)

3(2-2-5)

3(1-4-4)

2(2-0-4)

3(3-0-6)

2(2-0-4)

2(2-0-4)

12 wuane
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AR YDIIRAIY)

1. ANNANIEVDISHINIDNES

28 98 MS

2. ANNNNIEYDITHINILDY

LGN e luaeiniagmans

USHANILSD BNIEDN A eAUUMNA AN

EUSHANING N BNIYDN HNINIT

LPYIHAIFAME NNLA

3. ANNNNIYTHININAN

0

1
2
3
4
5
9

=
Ik
WD

=
A
WD
HNEDY

=
B

B

NNAITMIITAA NS
nneImdannlane
NHIAIMLEDANNLEIINN
NAIHIEDNNNNDALNDS
wnedndanmelaniuguazmsie e
Wiy Uuamsniasneiagmans

e 7 dunwn 7 Vswaniinus

MOUNEI L UNNIAIT YDAV FAINGN
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3.1.4 l,mumiﬁﬂvﬂua”nvmzqmﬁm

Un 1 manmseanwIn 1

IREI Hadr w86
ANWLATIFIN dNURUAZNGANTINYD IR
18501 Tasvaiuazanifuasian 3(3-0-6)
18502 MIMANBULRINLVBNT 3(2-2-5)
BAIWIVHUATANNI
18591 szilieuidive 2(1-2-3)
16592 dunTagaans 2(0-4-2)
Faan Jondan Lutiaen 2 wihene
NIUBIeRe lhiaanin 12
i 1 mamsanuii 2
IREI Hadrm w86
FenmUfAzen Unngnisel uazﬂﬁm?{ﬂuuﬂawaﬁa@
18503 gUUWaMansaMSUIagMans 2(2-0-4)
18504 auaaassniuiagmans 2(2-0-4)
Faen Jonidan Litiaen 8 BIEN6
NIUBIERe ldiaanid 12
i 2 mamsanuii 1
IREI Hadrm w86
Unne91 YSayaniinusszauiSayanln 6 Ve
S umheie lidagnin 6
i 2 mamsanuii 2
IREI Hadr wiane
Unne91 YSayaniinusszauiSayanln 6 e
S umheie lidagnin 6
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3.1.5 AasUEIIEIU)
RNIMITIIAY
NTATIEITN anhinazwgiinssauasdan Ussnaumesein 18501 uag 16502
18501 lasvasnuazanUfnaeian 3(3-0-6)
MS501  Structure and Properties of Materials

anudinundnmans waaiiszasunng nuiwussusugi uasmdensi usadamilen
wuuene q Tuzesude dmil enadealasssninlasesde Wuss uazauifuasiagitlily
OFINNIINUALIFAUIANTTY

Basic crystallography of materials, Bravais lattice, theories of primary and secondary
bonding in crystals, cohesive forces in solids, defects, the relationship between structure, bonding,

and properties of different types of industrial and innovative materials.

18502 MTAANHANHULRNNLYDIITG 3(2-2-5)
MS502  Materials Characterization

ABmaliensiansamamsaaciag mamnlesnaiundnuesiaalasmaideiuuuassed
lond M3l neiasdlasznaumaaiizasian maliansinuio mamaniadnauasiianuiau
Tudageana g msmandamalwi msdwnzdantdmeuiman msmanddmeuss msiln
Uigamslfiedasiionned

Characterization of materials, materials crystal structure determination, crystal structure
determination by X- ray diffraction technique, chemical composition analysis, surface analysis,
determination of mechanical and thermal properties of materials, determination of electrical Properties,
determination of magnetic properties, determination of optical properties, practical experiences from

operating instruments.

FenmFazen Unngmsal uazmsiwdsuulaswasian Ussnaudenedn 18503 19504
18503 gauuwamansdmIuIggmans 2(2-0-4)
MS503 Thermodynamics for Materials Science

o’d‘ d' v v @ v = % vV
ngqnmwamam‘nmmwmﬂmaqLLazﬂswngm‘smﬁlmaq Lﬂumm‘sauua:nﬁﬂs:qnmﬁlw
a =1 = d‘ o a‘ 7 =
malanginen eunatussmsiiengnnzanasyiu msmwammsildsundaanasnudaselums
a aan s Sp= d! o =S v a
WeUHN3en mmauqaﬂmqLWﬂiuszuumuquBQﬂﬂszﬂau WOANIINYDIEITAZANY WA UD T
a < a ° @ P P aaa -~ o a a ]
yanuduazuHugiadnsussuunidasasadsenau U)nsentadivasund dinsensenane
muwlduyuazanluuiy anddneguvna-maasuaiuiaganadiazmIkaniuaigaanad

AUV FNTYDILAFII UnuTwaIud
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Laws of thermodynamics applied to materials and material phenomena, thermochemistry and
its application in metallurgy, enthalpy of formation at standard state, free energy change in chemical
reaction, phase equilibrium in a one component system, the behavior of solutions, Gibbs free energy-
composition and phase diagrams of binary systems, reactions involving gases, reaction involving pure
condensed phase and a gases phase, thermodynamics properties of ideal gases and mixtures of ideal

gases, thermodynamic of non-ideal gases, Pourbaix diagram.

18504 aumdasdmiuiagmans 2(2-0-4)
MS504 Kinetics for Materials Science

FDUMANSUDINTTUIUNMTLUTAG nYMIUNT Msuwsluzaauds msunslulanez Msuws
Tusiin mswdsuawuuadamsuns mswdsumawuuliandamsuns msasuudas
Tassagamalumsilfauma aumansmagadu

Kinetics of processes in materials, laws of diffusion, diffusion in solids, diffusion in
metals, diffusional phase transformation, diffusionless phase transformation, microstructural changes

during phase transformation, absorption kinetics.

FeITNIBUasINMU UsznaumeTedn 16591 uaz 16592
19591 szdiguddiae 2(1-2-3)
MS591  Research Methodology

mié?qauuagmmu%'ﬂ M1588NUUUNUITE (NATANTHUAULIEIATIEHTBNAN
naswasIudays Msdaulasesenuide maldadalumsite MsiwnsiuazagUnanside
mstduanasiildlunmadeuwslumsdeuunany asesssuuazassenussalumssniivnide
MIUNFUBUAZMINEUNWIHANU NNTNEnURUTA Ul

Research hypothesis, research design, information search techniques and information
analysis from database, writing research proposal, statistic in research, interpreting the data and
conclusion, referencing and citation in research, research ethic, research presentation and publication.
19592 dnauIEamans 2(0-4-2)
MS592  Seminar in Materials Science

MW UazMIUNTUBUNANNINNITINS mu‘i%’ﬂﬁmmzauLLazLﬂuﬂsztﬁuimaﬁﬂmq
Sagmand Tasmsliduun dialvidelddnnmanuideundau amsuanideums@oud &
MIUEMIUazSUNIANNAALIY

Listening to and developing presentation skills on seminar topics related to contemporary
materials science, searching related journal articles in order to evaluate scientific information, share

knowledge, and respond to feedback.
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wneinndan  mwueliGeulitosni 10 mhefa TesdenGauneinlundalangumilil
Hedaatuindalsuaninusaiatian 5 wiheie
mmimﬁanL’%ﬂuiwﬁmﬁuuanwé’ngm wanaINY wazuanumInenaele maldanuiugey
YBNAMLNITUMTUTNINANTNT wasuiinInenaeayaia
ngud 1 ngalans

18511 NITUIUMSUINGN 2(2-0-4)
MS511  Solidification Processing

AUUNAMFAS UMANT FuFIUINI2a9T AU I UTENIINYBIUIIUATYBILNE)
Unngmsalaramanuiaulunmsvaslans nalnzasmsuiadizalanzmelaannzanqauazls
auaa Usnngmsainsiaiiiedsauaznsiiulauetudn Msiialasedingania MszuanIg
SEWTNMSUEN6)

Thermodynamics, kinetics, and morphologies of solid- liquid interfaces, heat flow
phenomena in metal casting, mechanism of solidification of metals under equilibrium and non-
equilibrium conditions, nucleation and crystal growth phenomena, microstructure formation, mass

transport during freezing.

16512 MINANIIU 3(2-2-5)
MS512  Corrosion

Waﬂﬂﬁiﬁ}ﬂﬂ‘jﬂu i‘]qiL!‘Vi‘Waﬂ’]ﬂ@l{tLﬁZﬁ]ﬂUﬂ’]ﬂ@l‘g"llaﬂﬂ’]‘iﬁlﬂﬂ‘jﬂuslua'\nnﬂé’aﬂ\lGi’N?ff!ﬂ (14K}
nagauMInansay Mstdasnumnansau ﬂﬁﬁ%m‘szmiﬂ‘[ﬂmﬁuLLﬁaﬁqmwQﬁ’gﬁ manansauly
SaaitlFlugaavnssuen g nudaiagmemauwnd

Corrosion principles, thermodynamics and kinetics of corrosion in different environments,
corrosion testing, corrosion prevention, high temperature metal-gas reaction, corrosion of materials

used in the industry and biomaterials.

29513 NITUIUNIHEALaNzUaNITDBNUUUNENA I 3(1-4-4)
MS513  Metal Processing and Product Design

nsrunumandalavsuaslonsuay  mssanuuundasasiiivelFlugamunssn maads
winnsaulovzuaslavenandiemands madiew mstugl noufiiiedasdumsldnulonsuas
Taviewan gaurwamanszaenszuumsnelave madensiazUsulpnssuiumsnanlavsuas
Tavizwan
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Processing of metals and alloys, product design for industry, innovation creation of metals
and alloys using casting, welding, forming, theory relating to the applications of metals and alloys,

thermodynamics of metal processing, process analysis and improvement of metals and alloys.

18514 lavginenmamwiszend 3(2-2-5)
MS514  Applied Physical Metallurgy
msynnaantazatlancloslduaumwinauarmsulaand auuamanmemweaelans

]
= a

ngamaiigy Umngmaainsauas msudasinanuuunsuazliuns UM anszeInszuIumIN N
TavgAnen msanednlulave nalnmsiivanuuiusawszanuuivlulons msauguanuiau M3
quudeiuiinzaslans Tansinsmanmwamiulanslungumdnuazlovzuanngumin ms
Uszanalalunuimuen g

Prediction of properties of metals based on phase diagram and phase transformation, physical
properties of metals at high temperature, transport phenomena, diffusion and diffusionless
transformations, Kkinetics of metallurgical reactions, crystallization in metals, strengthening and

hardening mechanisms in metals, heat treatment, surface hardening of metals, physical metallurgy of

ferrous and non-ferrous alloys, applications of metals and alloys.

19515  MIIAATLENSUANIILETANNLFETNE 2(1-2-3)
MS515  Fracture and Failure Analysis

meNeianudems mssanuuuanudemeiding aAnuFuRugiugIusEning
TassadauazngAnssuidnazeslanzuaslanzuan anuauwazaNNAsen Msulssluuudonduy
nouiimdudaladu msulszUuuunns nalnmssieanuuius nusieenLazns
Uszgnd M3 liunse MsAuLazmMsuaninnnNmMsay

Introduction to failure analysis, mechanical fracture design, fundamental relationships
between structure and mechanical behavior of metals and alloys, stress and strain, elastic deformation,
dislocation theory, plastic deformation, strengthening mechanisms, yield criteria and their applications,

toughening mechanisms, creep and creep rupture.

% Y a l&d o W '
18516 msanalansliuignduasnssuiumsinauinlylug 2(1-2-3)
MS516  Metal Refining and Recovery Processing
% v 01 L4 = Q( L Vv = g (-] =

nanmsmeaumsanalansliuigns nssuaumsmsanalavzliuignd mahusude
Tansnnlssnuaaamnssnan lglvd msiessvnssuiumsdn 1 lunmsanalavsiidannves
a o PN = o Vo ) o o o ' )
dannsaiing msanwwmeluladlusinennumsmsihlansiimnavan g vl MmsnansELINMS

BENNENEUTA A INDNANNSUHATDUR D FIAN
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Principles of metal refining, metal refining processes, metals recovery from industrial waste,
analysis of refining process from electronic waste, recovery processing technology, sustainable

processing development based on social responsibility.

nzjuﬁ 2 NaNLTTINN
28521 JAQINN 3(3-0-6)
MS521  Ceramic Materials

Tassadnvaursiin  lasseienisruluwvua@uessuazianazlnialeaduia
4 14 k4 1 o 3 % 4 S a 4 1 [
LW@??BWGVLWYI waunwsaﬂumsmn FUANHUAIDLNBDI-INA m‘;%uﬂmaauaﬂﬂﬁﬂmﬂq
gmwihluihlealossuuasdidnasau msihludlusiin lanzeanlsd auifdenas msiie
Tasvadagamaluiagusin 2102890 YMA NTEUIUMIENRTIN
Structure of ceramics, FCC and HCP based structures, perovskite structure, defects in
ceramics, Kroeger- Vink Notation, mass and electrical transport in materials, ionic and electronic

conductivity, conduction in metal oxide ceramics, mechanical properties, microstructure development

in ceramic materials, particle size, sintering process.

19522  walulaguaaun? 3(3-0-6)
MS522  Glass Technology

Tanauasuiiuaznanmatioun  enuaunusszuInasdlsznaumaei-Taseadn
Taseihg-auifuasuin mMseanuuulanaiuazanifrasumMIdeNNIUANNAINMST NIZUIUMS
vaauufnaumsaugl uasmaluladlumstiug mauSulsautituasmsasasauuiidemaie
G4 9)

Structure of glass and glass formation principles, relationship between chemical
composition, glass network and their properties, design of glass structure and properties for specific
requirement, melting process, glass forming technologies, improvement of glass properties and glass

characterization techniques.

19523 HAAAMAENRNUIEMINAUIAMNIN 2(1-2-3)
MS523  Ceramic Products and Quality Development

mauunigdudmduniinuezmamesausuifzasingdvu winldlumsudowniin
mshuunlssianuazasdlsznausasndnfurianiin mamansusanidsasiaguniniians
waalvastuingussaadmslinu Tassahauaswihilesmaiduudslunssinumandn mewann
AUMWKAAA M9 mguazmatasiudnil msdssgndldeniinlussuugaamnnssy wininuuy
i inilFlunuamnzd
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Classification of ceramic raw materials, physical and chemical properties investigation of
ceramic raw materials, clay mineral for ceramic production, type and composition classification of
ceramic products, characterization and properties of ceramics for specific uses, additive materials and
their functions in ceramic processing, quality development, causes and prevention of defects, application

of ceramics in industries, conventional ceramic, ceramics for specific usage.

1524 daquiveludlanninuazileslsdlannan 3(3-0-6)
MS524  Piezoelectric and Ferroelectric Materials
anvuziawizyasiaguieledidnninuasinaslsdiannin Twarlsisduuvuiiaes
Usingmsallwlsdiannsn lawu 218aaalsis msasma andameameamwuazaddluih
mM3lauazmsUszandldnu
Characteristics of piezoelectrics and ferroelectrics, spontaneous polarization, pyroelectric
effect, domain, hysterysis loop, phase transition, physical and electrical properties, measurement and

applications.

28525 ﬂ‘ij’Jumi‘ﬂNL‘Zi‘j'lﬁﬂLLa::ﬂ'li%u:jﬂL‘Zf‘j'lﬁﬂ 3(2-2-5)
MS525  Ceramic Processing and Fabrication

Sogavlumsndawnin Fmaedsueninduaiuesiland aiamsdusluazms
Uszdiug mswldsunlasazmsiannlasairegamassninmawwdin msiauazmsmuny
NITUIUMIHEN UNUINEBIRUAIKazMTUS UL LAY dnvmsiamsiiansndaldaseiu
Toquszad mImuauaamw awmguarmstasiudini

Raw materials for ceramic processing, chemical and physical preparation methods for
ceramics, forming and fabrication techniques, microstructural changes and development during
sintering, measurement and production control for ceramic processing, surface and surface finishing,
characteristics for ceramic production for specific purposes, quality control, causes and prevention of

defects.

ngudl 3 nguwadinas
19531 NITUIUNMSHAAWDALNDS 3(2-2-5)
MS531  Polymer Processing
YANNISYAINTZUIUNSHAGNADLNDS NS LUNAFNNULALINAS NN NITBNIA NITAA
&f v zg [ a % zg .9;1 < ] v X
2usd Msdadusl msdawvuriianyuad Msdusurunuuuiuaansmuuy Mmsduvasy

MSHENEN ANNFNNUS TN INNTZUIUMSHANLALENT AUDIHBN N UT WD ALNDS
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Principles of polymer processing, thermoplastic and thermoset, extrusion, injection molding,
compression molding, transfer molding, thermoforming, rotational molding, calendaring, melt spinning,

rubber compounding, relationship between processing and product properties.

16532 NSTuEINENNSIYaYaINeaNDS 2(2-0-4)
MS532  Polymer Rheology

mmiftﬁméfuuazﬂﬁﬁﬂLLunwaﬂ,wa WndnssuMs nauasantianslvazaanadines
‘ViaﬂllL‘Via'JLL‘IJ‘Uﬁ'JI‘YILﬁiluLLG%LLUUISJL?JHﬁ?I%LﬁEIH msﬁ’mauﬁ'ﬁmﬂwawmwaﬁma‘fwaaumm
fulsifiuadasutamslvasaswediwasuaaninm

Introduction and classifications of fluids, Newtonian and Non-Newtonian behavior and
rheological properties of polymer melts, determinations of rheological properties of polymer melts,

processing parameters affecting the flow properties of polymer melts.

19533 lassainuazdnifvaanediues 3(2-2-5)
MS533  Structure and Properties of Polymers

Tasvaaluanauasdagiueaanadnes lasadnuaanadwasluaousen 9 andwa
sasluanaussduguiifideautiddmenwaaawadiwed audimenanaswadwed madeglaas
wadwaslugouzuasuis mslvaraswadiwas auddmsluihuazmanss wodwasuay msusu
wilaawadLnas

Molecular structure and morphology, structure of polymers in various states, molecular and
morphological influence on physical properties of polymers, mechanical properties of polymers,
deformation of polymers in solid state, non-Newtonian flow, electrical and optical properties, polymer

blends, polymer modification.

19534 i3 NEnduaanadwas 2(2-0-4)
MS534  Physical Chemistry of Polymers

Twanawadwasluglvasassauuugn lassguuazrinaluanaveslgnadmasluned
LNDSHINIUZHN qmwwamam’l,%ma&ﬂamaﬂa'waﬁma‘i’ﬁLmsﬂﬂszmuﬁ'ﬂumiazmﬂ MIuEn
e ﬂ']‘SU'JSJéT'J?I?NWﬂaLNB‘ELL‘U‘UI@]‘N?hEI msam‘%wamm@waaumm msmmaauﬁmswzﬁma
wazmnazeamedwesidudelumsazanadearnloel#isiGatausndnain

Polymer chain molecules as random coils, conformation and molecular dimension of
polymer chains in various states of polymers, statistical thermodynamics of interpenetrating random
coiling polymers in solution, phase separations, swelling of polymer networks, depression of melting
point, analysis of mass and size of isolated chain molecules in dilute solutions using static and

dynamic methods.
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19535 LNNLUSUWBALNDS 2(2-0-4)
MS535 Polymer Membranes

TEQNNLUTUUNUAZENTAEAIN 9 NITLATENLNNLUTUUNFIATIEH 11931512 IFG
NLUsHUNLUUWULes liwgu nszuIuMse ) fifmfumusune madaniu masaaluda
nau M3Insas Mmsdssandldususuunlunssuumsuanuuudan 9 Tugeamnssy

Membrane materials and properties, preparation of synthetic membranes, characterization of
porous and non-porous membrane materials, membrane separation processes, dialysis, reverse osmosis,

filtration, applications of membrane separation processes in industry.

189536 WALNBSHREEAH LAUazMT3 lutAanadLuas 2(1-2-3)
MS536 Degradable Polymers and Polymer Recycling

wadasdasamald nalnmsidendmwaasnadiuas msﬂﬁ’aqmmuﬂszmumﬂﬁa
maulsgUuazinnduan#lva duduunanuiliendas henwiussmaluladiiduduandoy
adumealutudeu Taemilidenusuiioveudadeny

Degradable polymer, mechanism of polymer degradation, recycled polymer, searching
information and discussion under the topics of degradable polymers and recycled polymer with social

responsibility.
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26541 WUEIAFAS 3(3-0-6)
MS541  Surface Science

Tassadnazaanasiuin Tassadeddnnsaiinduasiiuiin anuiein aamwamans
yaiuin dmweanuiildueiiuin sunsisessunauiauazaeam fuiuin msdeda
SumsAznssriNayMANdInugIRuNLEn Magady uinmanslumahisguasaquinnssu-
TnsluTadiiaedu

Atomic structure of surfaces, electronic structure of surfaces, surface tension,
thermodynamics of surface, mobility of surfaces, gas-liquid surface interactions adhesion, energetic

particle-surface interaction, adsorption, introductory tribology.

18542 Auensinuinluiagmans 2(1-2-3)
MS542  Surface Analysis Methods in Materials Science
X o a a v v e o e &
WUTIUFYAIMATEAUGEN natiadunaasqanssaddianasauanlnsalnldanasau
TawasatnInsalntl aans hlatanaininsalntl s9dand audnlnsalnldunsisadinsudasuuy
W53 ONITAUMFATUUUFNNTINTNEGNLAN JINTIAUMFATUUUUNBLADN NITHEIUUYDY
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BLANATBUTLTDUNEINIUG MaldmuesaiEnasaundanud maimeaiinnsieazian
Usugeiiuineasiag

Fundamental of ultra- high vacuum, electron microscope techniques, Auger electron
spectroscopy, ultraviolet spectroscopy, X-ray spectroscopy, Fourier transform infrared spectroscopy,
scanning tunneling microscopy, atomic force microscope, reflection high energy electron diffraction,

low energy electron diffraction.

19543 JQUALEN 2(2-0-4)
MS543  Magnetic Materials

Ta39a519uaviaquainan ANNTULAmMENLUUEAIN 9 WIWENAUANTNEIUMIULILEEN
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ultdn aymewan msthludszandly

Structure of magnetic material, magnetic with Giant Magnetoresistance ( GMR), granular
and multilayer magnetic materials, nanocrystalline and amorphous magnetic material, magnetic thin

films, magnetic particle, applications.

19544 MIPuULazMIIANHITOUAMEN 2(1-2-3)
MS544  Fabrication and Analysis of Magnetic Materials

Uszianzasddquaindn msduanziiaquimanlaseasinuuuinluniafauazuuy
adugIu MsieNeiantandwmanaslsunnudnislouuud  Towuuasiuin Naumans

v < o W ] < v

ulanmsiIaquamanluldnu

Types of magnetic materials, fabrication of nanocrystalline and amorphous magnetic
materials, analyses of magnetic properties, ferromagnetic resonance, domains and surfaces, magneto—

optics, applications of magnetic materials.

18545  Jaquily 3(3-0-6)
MS545  Nanomaterials

nanmsmadInenaansuazinalulagdviuianinly aANuAIMNHNNAUMITNATIZH
waznInanTaguIly MmsnuuuudlnnHazmssInd Msasadavitenziigguly auda
yamamw antidmauimdnuaslwiheasiagunly Saauluiiulonsuazarsieiaih Tassads
Wuaawnluuazviawly wazmsdssandlaiaguilulumalulad

Basic principles of science and technology for nanomaterials, progress in nanomaterial
synthesis and preparation of nanomaterials such as lithography and self- assembly, nanomaterials

characterization and analysis, mechanical, magnetic and electrical properties of nanomaterials,
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nanometal and nanosemiconductors, nanowire and nanotube structure, and application of nanomaterials

in technology.

19546  nalulagWdanung 3(3-0-6)
MS546  Thin Film Technology

Inemansgyamawazinalulad nswenyuildueianduasiadl nsnadiuay
TA598351929WaN MIATIFBULAEMITIATLWNINLN antdBena anvadaluiuasusiman
antadauas Jagianuuasmslszand

Vacuum science and technology, physical and chemical vapor deposition, film formation
and structure, thin- film characterization and analysis, mechanical, electrical, magnetic, and optical

properties of thin-film, thin films materials and applications.

29547 w’énmams’%”’uqq 2(1-2-3)
MS547  Advanced Crystallography

ANBAUZMYUDNYDINANNITUIUMIANNANUAZNILAUTAYDINEN FUFIUINIYDIKEN
agiifiateas mydaynpawmdnanendn lassadwsuiusadoumelundnly 1 2 uaz 3 fiama
auaas wadn n3U aluniU wEneEnININSIFend N193eRlANES NN NNENMEASIIN
mﬂﬁﬂﬂﬁmamﬁy’ugq

Crystals, crystallization and crystal growth, crystal morphology, Miller indices, crystal
angles, crystllographic projection, Crystal Periodicity (1D 2D and 3D), symmetry, point group, space

group, X-ray crystallography, crystal structure analysis with advanced techniques.

18548  Jaqudalsenau 3(3-0-6)
MS548 Composite Materials

Jaqualsznavaiinee g Jaqdasznavuvuiaduduls Saquuudu audanana
NagQasdavguLarANNLTISTaqENszna taminmsieme Taseadegane audang
anufauuaznguiiii;das misenuuuiaadalsznou malssgndldiaadalsznoy mAdely
Tayiiudmduiaadalsznay

Various types of composite materials, fiber reinforced composites, laminates, mechanical
properties of composites, elastic modulus and strength of composites, failure criteria, thermal properties

and related theories, design of composites, applications of composites, current research on composites.

w641 aunsallulasdidnnsafinduazmstugy 2(2-0-4)

MS641  Microelectronic Device and Fabrication
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Mstdulazaandn wouwasny unumws anaaansalunisasaayaszeuds
iunnd alnnsWil msuws msdaleasu msia msdszdugaunsallulasdiannsadind
Crystal growth, energy bands, phase diagrams, solid solubility, epitaxy, lithography,

diffusion, ion implantation, etching, microelectronic device fabrication.

18642 ﬂszmum'ﬁwammuLﬁmﬁaﬁ’aq 2(1-2-3)
MS642  Additive Manufacturing

ns:mumswammmﬁuLf’jaﬁ'aq nszvIUMINNaNiaUsznszuLdaduiag ssuy
mswodwelsfisBudeuas ssuuneiag ssuudamiiue msUszgndlfmsiawaada nuide
Tutagthudmfunssurumsndauuuiailatag

Additive manufacturing processes, 3D printing processes, fused deposition modeling
(FDM), resin photopolymerization, powder bed fusion, sheet lamination, applications of 3D printing,

current research on additive manufacturing processes.

18643  ISMaGasdvIuIagmans 2(1-2-3)
MS643 Numerical Methods for Materials Science

N159198992VUNIBNTZUIUNSAIENIS LELUsunsuAITNIseaevuazlusunsw
ABNIILABS MIIATILHUANLEUBTDYINNNITNAFBY MIUAFNNTBYRUSILITNMINNEIEY
ABmsuaudmsle éhashwu"iﬁ'ﬂmﬁaqmam%ﬁl%’%’ﬁmm%ﬁuaw

Simulation of systems or process using numerical methods and computer programs, analysis
and presentation of experimental data, solving differential equation with numerical methods, Monte

Carlo method, examples of numerical method research in materials science.

18644 ANMTINN 3(3-0-6)
MS644 Bioadhesives

ngufimsBefauasnamansyasnninugiu madaansinmiimndssandie quas
mmgmﬁlﬁ'mﬁaﬂumw@aauqmauﬁaﬂ%me sadamsihnmiimwlidszandldlunisude
Saatmwiemananniseiienauiuiinsdedunadanuassiu

Theories and mechanisms of adhesion, synthesis of bioadhesives and standard
characterizations, applications of bioadhesives in biomaterial production for environmentally friendly

and sustainable.

18645 Jagdmsumalulaiimstiunenasny 3(3-0-6)

MS645 Materials for Energy Harvesting Technology
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Renewable energy sources, energy transformation, basic principle for energy harvesting,
principle and materials for thermoelectric energy harvesting, chemical energy harvesting, mechanical
energy harvesting, piezoelectric and triboelectric nanogenerator devices, applications and impact on

society, economy and environment.

ﬂzjaﬂi 5 naaiidativay UHiGmsfiawnealiaagmans
18651 T NAEMNIEAMFnS 3(2-2-4)
MS651  Special Topics in Materials Science
msdnnussduahindaimhaulalumninisgmaniviamminiifmias

Study and research on interesting topics in materials science or related fields.

18652  wndaniamENUfuamMImMeTagmansizal fuans 3(1-4-4)
MS652  Special Experiments in Materials Science
msAnuasnaassluGasmhaulaluiniagmansnsameimninedas

Study and experiments on interesting subjects in materials science or related fields.

naxdl 6 nauNUFIUNNITaRMANT
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29505 V\Iaﬂawmummmmaqmam 2(2-0-4)
MS505  Solid State Physics for Materials Science
Tassadeudn waafigdunau dvil msiawiiendn Wuau wuueasdidnasaudasy
= [ L) a va a v < < I'4 ANaa
NYVHLLOUNINIU OIUIYINEN auummlﬂﬁmazuumaﬂwawamm msﬂ‘;xqmmqugﬂﬂﬂﬁu
M3Usefuguinnssniag
Crystal structure, reciprocal lattice, defects, phonons, free electron models, energy band
theory, superconductivity, electrical and magnetic properties of solids, applications of physics theories

for material innovations.

18506  NAAENTIan 3(3-0-6)
MS506  Mechanics of Materials
ANNFNUFIUNAUENTAINNA2D9Td0 NNaNDRINES dmMwiavey dnwianduniio

ANWNAIFAN ANNAU AN FNUALTINAYDILaVE LHIINN AT WADLNDS ANNFNNUSUD
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wpdnssudananulanaiwesian nalomsdag nalamsiieanadames msdwnziany
(Hemneuadlan lugaamnIsuen

Fundamental knowledge on mechanical properties of materials, Mohr’s circle, elasticity,
viscoelasticity, plasticity, creep, fatigue, mechanical properties of metals, ceramics and polymers,
relationship between mechanical behavior and material structure, deformation mechanisms, failure

mechanisms, failure analysis of materials used in industries.

18507  adlamansdhuiuiaamans 2(2-0-4)
MS507  Mathematics for Materials Science
wadiameadamaniindudmiumshanudlanguimeisaemand wu nawas
wazUas MILFaNMITDYNUS aumsmsuns wmsng msdszandldadiamanslunsdnm
antifzadian HNdamslEada mslenzvidaya MIvaNLUUM NG
Vector and tensor analysis with applications of material properties, differential equation,

diffusion equation, matrix, statistic and data analysis, design of experiments.

18508 MIAMLEDALIEMTBBNULULTHG 2(2-0-4)
MS508 Materials Selection and Design

ANNFNNUSTRMlATIEIN auld NIEUIUMS WAzENIIOUE  LWNAAMIBBNUULIEE
wanmIuaznsnnuMsdadeniag  msshounudsonssousiag  mstssiiuuezmameaiie
aNTIOUEENEn MIeNsiaNNaNmad Weidumskdauaza mydwnzimsdadula

The relationship between structure, properties, processing, and performance, materials
design concepts, principles and process of materials selection, generation of materials performances
indices, assessment and optimization of performance, failure analysis, production and cost functions,

decision analysis.
USaaniinus

Unne91 YSaanfinusszaulSayanln 12 wihefa
GRT691 Master’s Thesis
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Laws of thermodynamics applied to
materials and material phenomena,
thermochemistry and its application in
metallurgy,

enthalpy of formation at

standard state, free energy change in
chemical reaction, phase equilibrium in a
one component system, the behavior of
solutions, Gibbs free energy- composition
and phase diagrams of binary systems,
reactions  involving  gases,  reaction
involving pure condensed phase and a
gases phase, thermodynamics properties of
ideal gases and mixtures of ideal gases,
of non- ideal

thermodynamic gases,

Pourbaix diagram.
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Kinetics of processes in materials,
laws of diffusion, diffusion in solids,
diffusion in metals, diffusional phase
transformation, diffusionless phase
transformation, microstructural changes
during phase transformation, absorption
kinetics.
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Crystal structure, reciprocal lattice,
defects, phonons, free electron models,
energy band theory, superconductivity,
electrical and magnetic properties of
solids, applications of physics theories for
material innovations.
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Fundamental knowledge on
mechanical properties of materials,
Mohr’s circle, elasticity, viscoelasticity,
plasticity, creep, fatigue; mechanical
properties of metals, ceramics and
polymers, relationship between
mechanical behavior and material
structure, deformation mechanisms,
failure mechanisms, failure analysis of

materials used in industries.
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Vector and tensor analysis with
applications of material properties,
differential equation, diffusion equation,
matrix, statistic and data analysis, design

of experiments.
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The relationship between structure,
properties, processing, and performance,
materials design concepts, principles and
process of materials selection, generation
of materials performances indices,
assessment and optimization of
performance, failure analysis, production
and cost functions, decision analysis.
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Thermodynamics, kinetics, and
morphologies of solid-liquid interfaces,
heat flow phenomena in metal casting,
mechanism of solidification of metals

under equilibrium and non-equilibrium
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conditions, nucleation and crystal growth

phenomena, microstructure formation,

mass transport during freezing.
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Corrosion principles,

thermodynamics and kinetics of corrosion

in different environments, corrosion

testing, corrosion prevention, high

temperature metal-gas reaction, corrosion

of materials used in the industry and

biomaterials.
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Processing of metals and alloys,
product design for industry, innovation
creation of metals and alloys using
casting, welding, forming, theory relating
to the applications of metals and alloys,
thermodynamics of metal processing,
process analysis and improvement of
metals and alloys.
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Prediction of properties of metals
based on phase diagram and phase
transformation, physical properties of
metals at high temperature, transport
phenomena, diffusion and diffusionless
transformations, kinetics of metallurgical
reactions, crystallization in metals,
strengthening and hardening mechanisms
in metals, heat treatment, surface
hardening of metals, physical metallurgy
of ferrous and non-ferrous alloys,

applications of metals and alloys.

99




nangnILoin w.A. 2560 nangnsusuilse w.a. 2565 WINELH
28515 MPANIMsUAnNUazeNN | 28515 madenzimsuaninuazany | - Usuie
(e GEVAL! elia)
MS515 Failure and Fracture Analysis MS515 Fracture and Failure Analysis - YSunie
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Introduction to failure analysis,

mechanical fracture design, fundamental

relationships between structure and

mechanical behavior of metals and alloys,

stress and strain, elastic deformation,

dislocation theory, plastic deformation,

strengthening mechanisms, yield criteria

and their applications, toughening

mechanisms, creep and creep rupture.
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Principles of metal refining, metal
refining processes, metals recovery from
industrial waste, analysis of refining
process from electronic waste, recovery
processing technology, sustainable
processing development based on social

responsibility.
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Structure of ceramics, FCC and HCP
based structures, perovskite Structure,
defects in ceramics, Kroeger-Vink
Notation, mass and electrical transport in
materials, ionic and electronic
conductivity, conduction in metal oxide
ceramics, mechanical properties,
microstructure development in ceramic

materials, particle size, sintering process.
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Structure of glass and glass formation
principles, relationship between chemical
composition, glass network and their
properties, design of glass structure and
properties for specific requirement, melting
process, glass forming technologies,
improvement of glass properties and glass
characterization techniques.
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Classification of ceramic raw

materials, physical and chemical

102




nangnILoin w.A. 2560 nangnsusuilse w.a. 2565 WINELH

properties investigation of ceramic raw

materials, clay mineral for ceramic

production, type and composition

classification of ceramic products,

characterization and properties of ceramics

for specific uses, additive materials and

their functions in ceramic processing,

quality development, causes and

prevention of defects, application of

ceramics in industries, conventional

ceramic, ceramics for specific usage.
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Characteristics of piezoelectrics and

ferroelectrics, spontaneous polarization,

pyroelectric effect, domain, hysterysis

loop, phase transition, physical and

electrical properties, measurement and

applications.
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Raw materials for ceramic
processing, chemical and physical
preparation methods for ceramics, forming
and fabrication techniques, microstructural
changes and development during
sintering, measurement and production
control for ceramic processing, surface
and surface finishing, characteristics for
ceramic production for specific purposes,
quality control, causes and prevention of

defects.
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Principles of polymer processing,
thermoplastic and thermoset, extrusion,
injection molding, compression molding,

transfer molding, thermoforming,
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rotational molding, calendaring, melt

spinning, rubber compounding,

relationship between processing and

product properties.
18532 Msluavaanadues 18532 nIzuEnenmsluavaswedwed | - USude
MS532 Polymer Rheology MS532 Polymer Rheology pig
3(3-0-6) 2(2-0-4) - YSumie

anudiiiosdunazmsuunuaslva anudiiinsdunazmsuunadlva | fa

ngAnssumsvauazaniamslveveswe | wginssumsivaussauianmslvazes | - USu
dwes vesuwauvuinlndlsuwazuuy | wadwes vesnwawuuinindauus: | Madue
Tiduilndlow drudsifinadosntd | wuuldduilndeoy msiaaudams e
M5 lAYBINDRNDIHIBN-1YAD MTIN | LVaVDINDALNBINBDILHUN - iy
auiamMsluaveanadiuasraauya? fulsninadasudamsivevewa | Madue

AuasvaaiLran Palioicg!

Introduction and classifications of mmé’mqw

fluids, Newtonian and Non-Newtonian

behavior and rheological properties of

polymer melts, determinations of

rheological properties of polymer melts,

processing parameters affecting the flow

properties of polymer melts.
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Molecular structure and morphology,
structure of polymers in various states,
molecular and morphological influence on
physical properties of polymers,
mechanical properties of polymers,
deformation of polymers in solid state,
non-Newtonian flow, electrical and
optical properties, polymer blends,

polymer modification.
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Polymer chain molecules as random
coils, conformation and molecular
dimension of polymer chains in various
states of polymers, statistical
thermodynamics of interpenetrating
random coiling polymers in solution,
phase separations, swelling of polymer
networks, depression of melting
point, analysis of mass and size of
isolated chain molecules in dilute
solutions using static and dynamic

methods.
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Membrane materials and properties,
preparation of synthetic membranes,
characterization of porous and non-porous
membrane materials, membrane separation
processes, dialysis, reverse osmosis,
filtration, applications of membrane
separation processes in industry.
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Degradable polymer, mechanism of
polymer degradation, recycled polymer,
searching information and discussion

under the topics of degradable polymers
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and recycled polymer with social

responsibility.

18541 NuRMEnS
MS541 Surface Science
3(3-0-6)

28541 Wufmans
MS541 Surface Science
3(3-0-6)

Tassaanzaanmeiuiin Tasiad
didnnsaiinduasiiuin anudein 2t
wwarnansuasiNuin amwieaaudild
Pa9NURD BUATHZENSEU RIS
Yaune AUiUED MsBade sunsAsen
SEMINDUMANGIURA LN Maga
Fu WufnenanslumshiaquasTag
wanssulnsluladidioad

Atomic structure of surfaces,
electronic structure of surfaces, surface
tension, thermodynamics of surface,
mobility of surfaces, gas-liquid surface
interactions adhesion, energetic particle—
surface interaction, adsorption,

introductory tribology.

~ Ly
Madue
7%
MG H

18542 Aenzinuiluiggmans
MS542 Surface Analysis Methods in
Materials Science

3(3-0-6)

w542 SFensituinluianmans
MS542 Surface Analysis Methods in
Materials Science
2(1-2-3)

ﬁugmqmﬂﬁmﬂszﬁugﬂéq weadla
eunassganssaiblanasaualnlnse
Tndadnasaulawsaiunlnsalnll
dans Wlawaanlnsalnl Sedand
adnnsalnUdunsisadeamsuuasiuy
WS35 YaNIsAUMEnsuUUFaINTIA
NEANEAN ANTIAUMFNTUVUL
PLABN MSIAEIIUUYDIBIENASDY

FEVDUNANIUGY MILALILUUVEN

- YSunie
e

~ Ly
Madue
87%
MDY Y
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ac

manmauwé’wmﬁ%ﬂ MINAUAMNS
Aensiinuiulgeiuineasian
Fundamental of ultra-high vacuum,
electron microscope techniques, Auger
electron spectroscopy, ultraviolet
spectroscopy, X-ray spectroscopy,
Fourier transform infrared spectroscopy,
scanning tunneling microscopy, atomic
force microscope, reflection high energy
electron diffraction, low energy electron

diffraction.

19543 JaQUALManD

MS543 Magnetic Materials

3(3-0-6)
AaanianaHEnduazlasadees

FaquuManUNLaNAUANNTIUNIY

uniananalug Jaquaitvanuuuile

wasuuufuduTauimdnuuundnuas

adagiu mathluuszendld

18543 TaQUAMAN
MS543 Magnetic Materials
2(2-0-4)

Tassadwasiaquitvan enuiu
WALHANLUUAN 9 WENAUANN
mumuuaimanznalve) Usingmsel

] < [ = =
wiwanluiagsindaulalonsad

I~ a o ] <
uiinfilnan3ngu Towuwimannalnms
NAEMWUHBan wiwdnuuuliauae

[~ g‘ [ ] < =
wuuluzy JaaualtianuuuNEnuLase
Fougu Wasluudtndn aymaudtwan
m3th uszgne s

Physical properties and structure of
magnetic material, magnetic with Giant
Magnetoresistance (GMR ), granular and
multilayer magnetic materials,
nanocrystalline and amorphous magnetic
material, magnetic thin films, magnetic

particle, applications.

- YSune
al7

- Usu
Masuny
7%
Y
Masuny
87%
MDY Y

s

18544 MIBUTUuazMANATLIIAG
WNLHaN
MS544 Fabrication and Analysis of

Magnetic Materials

18544 MIPUFUKEMTIATIENIE0)
udan
MS544 Fabrication and Analysis of

Magnetic Materials

- USuwniae
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3(2-2-5) 2(1-2-3) - UYsu
Uszanzasiaquitnan Msdaassy UszLnnupeiaquaitnan ns Madune
Taquaiwmanlassaauuinluadadaus: | duanziiaquitianlassaiuuuinly | g3
WUV BFUFIU MINATILHINTMLBILNEN | ASFAILDIULUY DRIFIU MIINATIZN Sy
wislsunnudnislauuud  Tawuuas guUAuaimaniaslsusnudnislouuud | madue
Wi NAUMENIUNLaNNIIE0 Towuuaziiuiin vauenaasuimanms | sedn
ustdn lUlFnu iiaquaitmanlulzny MBINH
Types of magnetic materials,
fabrication of nanocrystalline and
amorphous magnetic materials, analyses
of magnetic properties, ferromagnetic
resonance, domains and surfaces,
magneto-optics, applications of magnetic
materials
18545 Jaqunly 18545 Jaqulu - iu
MS545 Nanomaterials MS545 Nanomaterials AMasueY
3(3-0-6) 3(3-0-6) 878
BANMIMOINN TN UL MDY Y

walulagdhuniuiaanly anuinwi
PREIUMTFUATIZAUBENTHAN AU
Tu MmsiuWuuudlnnWduazmssiug?
MIATRFUIANHTFQUITY aNdana
Mamw auuamMauNvanuasluihzes
Fagulu Saqunluinulavsuazasia
fmih lassauduamewnluuazrawnly
wazmsUssgndldiagunlulumalulad
Basic principles of science and
technology for nanomaterials, progress in
nanomaterial synthesis and preparation of
nanomaterials such as lithography and
self-assembly, nanomaterials
characterization and analysis, mechanical,
magnetic and electrical properties of

nanomaterials, nanometal and
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nanosemiconductors, nanowire and
nanotube structure, and application of

nanomaterials in technology.

189546 malulagWanug
MS546 Thin Film Technology
3(3-0-6)

18546 maluladiduung
MS546 Thin Film Technology
3(3-0-6)

a 4 =

Ienenansgyanmatasinalulad
mswanwuilanzaldnduasail msne
fmuazlasadinasildn msnsaday
wazMNENANINUN FUUATNS

va a v < va A

auummlvxlﬁhuammman FNUOLTILLEN
o al d 14
weduuNuasmsdseyna

Vacuum science and technology,
physical and chemical vapor deposition,
film formation and structure, thin-film
characterization and analysis, mechanical,
electrical, magnetic, and optical properties

of thin-film, thin films materials and

applications.

~ iiin
Masuny
187%
MY

16547 HANATASVUG
MS547 Advanced Crystallography
3(2-2-5)

18547 HANATASIUG
MS547 Advanced Crystallography
2(1-2-3)
ANHUZAMIUDNYDINANNIZTUIUMNS
anHaNLazmMIAUlauaNKEn Faugiu
Ienpaananaziifiaeas Msiaynwes
=T =T v L [~ =
panMENNan lassaawdusedeu
melundnly 1 2 waz 3 Hems
auanes wady n3U awlenil wan
4 U o 4 a Vv
Mansmessdiond menzilaseaing
PNRENAFATNNNATANINADDIUUG
Crystals, crystallization and crystal
growth, crystal morphology, Miller
indices, crystal angles, crystllographic

projection, Crystal Periodicity (1D 2D

- YSunhe
al7

Y
Masuny
80%
MG
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and 3D), symmetry, point group, space

group, X-ray crystallography, crystal

structure analysis with advanced

techniques.
18548 dAINUENDY 18548 WdQLENUENDY - J5u
MS548 Composite Materials MS548 Composite Materials Madue
3(3-0-6) 3(3-0-6) 9878

TaauaNFHAGN 9 TaguaNEINFY 19QNUSENDUBUAGN ) TAEN - iu

1o ﬁ’aquw%y’u antdmenawasmadegy | Ussnauuwuuasudule 5’aQLLuu§u Madune
inariuaznalnmanma anifiienu | anlidnena sagastanduuazany ealipri
30U MIVBNUVIFANAN MTILATIEH uauswasiagdelsznau tnamims MENN
wazUssgndldTaguan nwideludagiy | Feme laseaiqame audanmeany
\Aenfuiaquan fauuaznquiiiiendas masenuuuan

@adsenay maUszandlaTagud

Usznau mmAdelutagtudenduiagu

Usenau

Various types of composite materials,

fiber reinforced composites, laminates,

mechanical properties of composites,

elastic modulus and strength of

composites, failure criteria, thermal

properties and related theories, design of

composites, applications of composites,

current research on composites.
19591 szilauisive 19591 setlaudsive - U5u
MS591 Research Methodology MS591 Research Methodology AMadue
2(1-2-3) 2(1-2-3) 7%

maé’?mm&gmmu‘i%’a M3IBDALUY mséiv’qauuagmmﬁﬂ MIBBALUY | - Livy

NI allamsFuautaziezi MY wellemsFuaunazieney Mading
AYANNBNINTUILFIUTBND MSWEY | ZaydnnenasuasIutaye Msday | 183
Taseenudae Ms5kEadn lumsive Ms | 1ase5enude Msldadalumsisg ms | Mmwsenge

AeNevuazagUnansiTe MIeeds

P aov o
@nash E lunwdasuazlumsaiey
UNANN A385350UazATIENUISULUMS

AeNehuazagUnamsITe M
nansnlaluniideuaslumseu
UNANIN 3U655NULAZATIENUTIUIUMS
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AHUNUITY MIUNFUDUIZMINEUNT | AUHUNIUIEY NMFUNFUDUBZNITLHELULNS
pany NuiEnI iddsulasids | wanu Nuisindjiddsulasei
NI
Research hypothesis, research design,
information search techniques and
information analysis from database,
writing research proposal, statistic in
research, interpreting the data and
conclusion, referencing and citation in
research, research ethic, research
presentation and publication.
19592 dNNUTFRMEns 1 18592 dNNUIFgMans - wasuse
MS592 Seminar in Materials Science I MS592 Seminar in Materials Science 1 A
1(0-2-1) 2(0-4-2) -USuniag
MIN UM IUNFUBUNANINNN e
Fnms dSenmnzanazulsedu | - s
alamlggmans laamslidunn | dadue
iieliidalddnnuamidesasgdu 3%
Ramsuandaums@eu Imsuses | mmaingy
wazSuNaANNAALIY
Listening to and developing
presentation skills on seminar topics
related to contemporary materials science,
searching related journal articles in order
to evaluate scientific information, share
knowledge, and respond to feedback.
18593 dNNUIFaMEns 2 - Yo
MS593 Seminar in Materials Science 11
1(0-2-1)
MIANG UM IUNFUBUNANINNN
Fonms Mt MiendeetudSaan
fwus legmslvduain wazdnhynenuy
d641 gunsallulasdiannsaiinduazns | 29641 gunsallulasdidnnsaiinduas - YSumiae
%ugﬂ ms%ugﬂ e
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MS641 Microelectronic Device and MS641 Microelectronic Device and - L‘ﬁll
Fabrication Fabrication AMasuY
3(3-0-6) 2(2-0-4) 873
MSOUlAVDINEN LOUNAINY MG W
wruMwe anudnsolumsazas
2w iunnd Alnnnvil ms
uws msdeloaau msna MmsUsedus
gunsallulasdidnnsading
Crystal growth, energy bands, phase
diagrams, solid solubility, epitaxy,
lithography, diffusion, ion implantation,
etching, microelectronic device
fabrication.
16642 NITUIUMINAGLUY 8642 nszmumiwﬁmmeﬂ'mﬁai’aq - USutie
MS642 Additive Manufacturing MS642 Additive Manufacturing pig)
3(2-2-5) 2(1-2-3) - YSumihe
NILUIUMIHAMUUY MINNNEINHG nszmumimﬁmmuLﬁmﬁaﬁ’aq gl
NILUUMSNNWANNRG M3Uszandly nszUMSHNWANNRGUszLMssuLde | - USu
msiaWendd nuddelutagiv Fuiag szuumswedwalsdistudie | dasine
fEnfunszuIumInaaLuy WeH FEUURITAG STUUBaMAUG M3 e
Uszandlamsnawanda nuidely -t
Tagthudendunssunumsndouuudin - | dedune
ila¥an ealipri
Additive manufacturing processes, ﬂ’]‘leﬂélﬂﬂi]‘lsl
3D printing processes, fused deposition
modeling (FDM), resin
photopolymerization, powder bed fusion,
sheet lamination, applications of 3D
printing, current research on additive
manufacturing processes.
18643 MBIV 18643 M IBIMIaVEIMITUTER - YSumie
A aASMS643 Numerical Methods for A aNSMS643 Numerical Methods for al7
Materials Science Materials Science - L‘ﬁ&l
3(2-2-5) 2(1-2-3) AMasuY
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MIPVDITTUUKIDNIZTUIUNTONY
MslaldsunsudItmsideaiaauas
Tusunsupauieas Mslenevuas
MEUDTBYHINMITNGDBY MTUA
ANMIBYNUSHIBITNIMNEILY I5M3
Naudmsla MagNNUITEINIIFG
MRS Eed e

Simulation of systems or process
using numerical methods and computer
programs, analysis and presentation of
experimental data, solving differential
equation with numerical methods, Monte
Carlo method, examples of numerical

method research in materials science.

Palipicg!
MDY

19644 NITINN
MS644 Bioadhesives
3(3-0-6)
NOUAMIEAfaLazNamMan32DIN
WU MaFaaNzinZiImwusziny
1 4#' 4#' kA4
G UazaNasgIuNNegaslums
NAFDUANINUALBIN TINTIM TN
Finwlilszgndlalumsndndagiinm
d: v [ c}a < a 1
wwamswanniagnienuduiinsee
AR DNLBLENEY
Theories and mechanisms of
adhesion, synthesis of bioadhesives and
standard characterizations, applications of
bioadhesives in biomaterial production for

environmentally friendly and sustainable.

- WM

2645 Tagamiumaluladmsiiuiim
WY

MS645 Materials for Energy Harvesting
Technology

3(3-0-6)

- WA
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\ ‘U = d'
RN UK HULIEY ms&ﬂaaugﬂ
WasU nanmsiiasdudinsumsiny
NEINANIU nanmMsuaIdandniu
walulagimsiiuinznwasnuliean
4 a a a o a
DU IWIiaLaﬂVliﬂ Lﬂﬂﬁﬂ'f)mﬂﬂiﬂ [k}
< @ <
Lﬂ‘ULﬂEI'JW’dQ\T]uIWﬂ']LLEN NMILNULNEYD
o = s o
Waﬁﬁ’]uvLWﬂ’]LLNLWﬂﬂ NILDULNE
wasnulwihiedl msiiuieInasnu
Tulihdana gunsalndanasnuzing
< =) a s a a a
g lzddnninuazinsludidnnin
M3dsegnd lFNY waskansznudasaaN
LATHFNA LAZENUINADN
Renewable energy sources, energy
transformation, basic principle for energy
harvesting, principle and materials for
thermoelectric energy harvesting,
chemical energy harvesting, mechanical
energy harvesting, piezoelectric and
triboelectric nanogenerator devices,
applications and impact on society,

economy and environment.

18651 WA NIaaMans
MS651 Special Topics in Materials
Science

3(3-0-6)

18651 WAy NIagmans
MS651 Special Topics in Materials
Science
3(2-2-5)
= v Y v vy A

ﬂﬁﬂﬂmu,a:ﬂumwmwammauh
TuaminTagmansnsaananin
a9
LNEIYDN

Study and research on interesting
topics in materials science or related

fields.

- Usu
Masune
87%
-USunue
al7

Y
Masuny
80%

MY

18652 WU NAYNNIFNMFASIE

a

UHuans

18652 MdaNtAwENU UANIMTaG
Mans

- U5ute
A%
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MS652 Special Experiments in Materials MS652 Special Experiments in Materials -USunue
Science Science e
3(2-2-5) 3(1-4-4) Y
msfnwuaznaaaddudasimhaula | dedune
TAmTaaemansviamminiimdas | neim
Study and experiments on interesting | HH) ﬁmqw
subjects in materials science or related
fields.
wHuflugaIMsnsznEaNNSURaraU WHUTILEAIMINSENEANNSURaTEU Usums
MNATPIUHEMSEEUTNNVENGNTFNLIN | INNIFIUKIMSFEUTNNNANGN TS nszanY
lunangns USuuse w.A.2560 e Tunangas Usulp w.a.2565 | anw
Suianau
NIOIFIUND
MI5aU3
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