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3.1.2.1 Type 1 (Plan A Type A1)
Degree Requirements 36 credits
A. Thesis
210797 Master’s Thesis 36 credits
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B. Academic Activities

1. The student has to attend seminar every semester during the normal program
period including other upskill activities approved by his/her advisor and the
academic activities provided by program’s committee.

2. The whole or a part of the master’s thesis work must be published or at least
accepted for publication in a journal listed in ISI or Scopus or TCl Tierl
database, for at least one paper with the student as the first author or patent,
innovation, or other types of equivalent work according to the criteria and
operating procedure for thesis publication announced by the graduate school.

3. The student must present the whole or a part of the master’s thesis work at
national conference at least one time with student as the first author or other
types of equivalent work according to the criteria and operating procedure for
thesis publication announced by the graduate school.

4. The student has to report thesis progress to the Graduate School every
semester with the approval of the Chairman of the Faculty’s Graduate Study

Committee.

C. Non-credit Courses

1. Graduate School requirement: - a foreign language -
2. Program requirement
- In the case of a student who lacks the basic knowledge required for
study in this materials science program, may be asked to enroll in some
particular courses approved by his/her advisor and graduate program
administrative committee.
- 210791  Seminar in Materials Science 1

- 210792 Seminar in Materials Science 2

3.1.2.2 Type 2 (Plan A Type A2)

Degree Requirements a minimum of 37 credits
A.  Coursework a minimum of 22 credits
1. Graduate Courses a minimum of 22 credits

1.1 Field of Specialization a minimum of 19 credits

1.1.1 Required courses 16 credits



1.1.2 Elective courses

210702 Characterization of Materials

3

210703 Fabrication Processes of Materials 3

210704 Structures and Properties of
Materials

210705 Chemistry for Materials Science

210707 Group Study in Materials 1

210708 Group Study in Materials 2

210791 Seminar in Materials Science 1

210792 Seminar in Materials Science 2

a minimum of

3

1
3

credits
credits

credits

credits
credit
credit
credit
credit

credits

Select from the following courses or any newly opened

Materials Science graduate courses with approval from the thesis advisory

committee.

210717 High Strength Materials

210723 Ferroelectric Materials

210731 Electron Microscopy

210732 Electron Microscopy Laboratory

210733 Mechanical and Durability
Properties of Concrete

210734 Materials for Energy

210741 Physics of Advanced Ceramics

210743 Electroceramics

210744 Advanced Cement-Based
Materials

210745 Structure and Property
Relations in Materials

210746 Porous Materials

210748 Biomedical Materials

210751 Advanced Composite Materials

210781 Metallurgical Thermodynamics

210782 Diffusion in Solids

210784 High Temperature Oxidation
of Metals and Alloys

LW VLW W

[EEN

LW W W W

W LW LW LW W W

credits
credits
credits
credit

credits

credits
credits
credits

credits

credits

credits
credits
credits
credits
credits

credits

21
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210785 Advanced Physical Metallurgy 3 credits
210787 Surface Technology for 3 credits
Wear and Corrosion Resistance
210789 Selected Topics in Materials 3 credits
Science
1.2 Other courses (if any) a maximum of 3 credits
1.2.1 Required courses - None -
1.2.2  Elective courses (if any) a maximum of 3 credits

Select other related graduate courses such as those from electrical
engineering, mechanical engineering, chemical engineering, or other fields,
approved by his/her advisor and graduate program administrative
committee.

2. Advanced Undergraduate Courses
In case the student lacks some basic knowledge which is necessary for
education, the student must enrol some advanced undergraduate courses(s)

under the recommendation of program administrative committee

B. Thesis

210799 Master’s Thesis 15 credits

C. Non-credit Courses

1. Graduate School requirement: - a foreign language -
2. Program requirement
In the case of a student who lacks the basic knowledge required for study
in this materials science program, may be asked to enroll in some particular
courses approved by his/her advisor and g¢raduate program administrative
committee.
D. Academic Activities
1. The student has to attend seminar every semester during the normal program
period including other upskill activities approved by his/her advisor and the
academic activities provided by program’s committee.
2. The whole or a part of the master’s thesis work must be published or at least
accepted for publication in a journal listed in ISI or Scopus or TCl Tierl

database or as a full paper in the international conference proceedings
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accepted by the field of study, for at least one paper with the student as the
first author or patent, innovation, or other types of equivalent work according
to the criteria and operating procedure for thesis publication announced by the

graduate school.

3.1.3 NSTUIUIVN
(1) NUINIVIUIAU NUINH
210702 NMIMENYULLANZVBIIER) 3(3-0-6)

(Characterization of Materials)

210703 NsvUIUMIUTeRvgian 3(3-0-6)
(Fabrication Processes of Materials)

210704 lassainuavautnvosian 3(3-0-6)
(Structures and Properties of Materials)

210705 wildwsuTanmans 3(3-0-6)
(Chemistry for Materials Science)

210707 NsAnYILUUNGUAIaR 1 1(0-3-0)
(Group Study in Materials 1)

210708 NSANWIMUUNGNAUTER 2 1(0-3-0)
(Group Study in Materials 2)

210791 dunwmedanmans 1 1(1-0-2)
(Seminar in Materials Science 1)

210792 dunumMTanaans 2 1(1-0-2)

(Seminar in Materials Science 2)
(2) nuandvasnlugvIdvanig
210717 TANAIUUDILTIE 3(3-0-6)

(High Strength Materials)

210723 TanslsBianvsn 3(3-0-6)
(Ferroelectric Materials)

210731 JANTIAUAIENITDIANATOU 3(3-0-6)
(Electron Microscopy )

210732 UAURN1sganssAumansdiannsou 1(0-3-0)
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210751
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(Mechanical and Durability Properties of Concrete)

Faouilondaau

(Materials for Energy)
MAndvoaesfindugs

(Physics of Advanced Ceramics)
dianlnsiwsfind

(Electroceramics)
SaniitudDugudugs

(Advanced Cement-Based Materials)
AudTuSTEnIelATsaseivan e ian
(Structure and Property Relations in Materials)
AN

(Porous Materials)

TanTinsunngd

(Biomedical Materials)

i’a@wawﬁzuqa

(Advanced Composite Materials)
wioslulaundindveslany
(Metallurgical Thermodynamics)
QRIS RIIN

(Diffusion in Solids)
nsiineendinduiiguvnigeeslans
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(High Temperature Oxidation of Metals and Alloys)

langIngnenImdugs
(Advanced Physical Metallurgy)
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LAYNISAANTDU
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3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

(Surface Technology for Wear and Corrosion Resistance)

Wledenassmeianeans

(Selected Topics in Materials Science)

3(3-0-6)
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UPINEAY Present thesis proposal
Register for university services
aoushuleulvawismaUseime - 210791 dunumeTanmans 1 -
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examination requirement
LN ITAULIUN - 210797 Ierdnusueygn 12
Attend seminar Master’s Thesis
59 - 59 12
Vit 2
AAMsEnedi 1 wiqenin aensEnedi 2 nienn
210792 | dAunwmeianeans 2 - 210797 | AnendnusuSygin 12
Seminar in Materials Science 2 Master’s Thesis
210797 | IneniinusUsggln 12 aaulsgginus -
Master’s Thesis Thesis defense
LN9IUNTEULUN -
Attend seminar
32U 12 394 12
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3 U, 3 U, 5 9
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1 | Aaseuun dewndy* Ph.D. (Concrete Technology), Univ. of 12 9 12 9 131(28)
Dundee, UK, 1999
M.Sc. (Concrete Technology
Construction and Management), Univ.
of Dundee, UK, 1995
B.Eng-Hons (Civil Engineering), Univ. of
Salford, UK, 1994
5> | ueiesuavs uss2sUsELasg™ | D.Phil. (Materials), Univ. of Oxford, UK, | 2606 | 2228 | 26.26 | 22.28 | 24(11)
2010
M.Met. (Advanced Metallurgy), Univ. of
Sheffield, UK., 2005
26U, (GAanssulanenns), ag‘maqnsai—
UNINENY, 2545
3 | WALAT.ETITI Ansu WA, (Fanmans), ininendedednyl, | 2202 | o | 2202 | 0.5 42(7)
2551
w.al. (Jageans), uninerduidiedin,
2545
W.U. (Faneans), uniendededlng,
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q | sA.05.aEY Sanaden .. (Fagmans), i inendededing, 705 | 1638 | 705 | 1638 | 179(32)
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2546
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2543
5 | SAATEYYY FTEANES Ph.D. (Materials Science and 1901 | 484 | 1901 | 484 | 153(34)
Engineering), Stanford Univ., USA, 2003
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M.S. (Materials Science and
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B.S. (Materials Science and
Engineering), Northwestern Univ., USA,
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Nottingham, UK, 2010
Wl @dnd), unInedudeslud, 2543
.U, (Tanmans), iniineraedesiv,
2536
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UK, 2004
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Leeds, UK, 1999
M.S. (Ceramic Engineering), Univ. of
Leeds, UK, 1995
wm.uLRgsAtdeusudiu 1 Hand),
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11 | 3A.A3.80 W ‘gﬁuﬁ Ph.D. (Chemical Physics), Univ. of 0 20.41 0 2041 | 183(45)
Maryland, USA, 2001
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M.Sc. (Inorganic and Physics
Chemistry), Osaka Univ., Japan, 1995
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Ph.D. (Physics), Univ. of Warwick, UK,
2001

M.Sc. (Physics Methods of Materials
Characterisation), Univ. of Warwick, UK,

1996
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12.27
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21.63

0.9

21.63

0.9

59(10)
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W, WEnd), unInensudeslug, 2534

w.u. (W@nd), unnInenaeeaing, 2525

7.25

6.77

7.25

6.77

99(35)
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D.Phil. (Materials Science), Univ. of
Oxford, UK, 2009
B.Sc. (Materials Science and

Engineering), UMIST, UK, 2004

19.8

597

19.8

597

50(19)
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o0 | 399 3UR §35U97% w.a. (Fanenans), iimendededy, | 367 | 116 | 3867 | 1.16 25(5)
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2544
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2540
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2553
.. (WaAnduszens),
LIS eLTealny, 2548
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2o | wAATUNNS lyeaed Ph.D. (Physics), Univ. of Sydney, 2691 | 192 | 2691 | 1.92 45(3)
Australia, 2009
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2548
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2556
W.U. (Faneans), univendededdng,
2551
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WRUTLAAINTITNTEAILANUTURAYIUNINTFIURAANTNSI38UFIINUANGAT (PLO) gnszurudun (Curriculum mapping)

AU PLO 1 PLO 2 PLO 3 PLO 4 PLO 5
1.1 | 1.2 |21 |22 41 (42 |51 | 5.2
ASZUIUIVIVIAU
210702 MSMENWULIANIZVBITHR
[ J [ J [ J [ J [ J
Characterization of Materials
210703 NIEUIUNMIUsEAYSIan
[ J [ J [ J [ J
Fabrication Processes of Materials
210704 lassasauazaudivesian
[ J [ J [ ] [ J [ J
Structures and Properties of Materials
210705 pildmsuTageans
[ J [ J [ J [ J [ J
Chemistry for Materials Science
210707 MIANWILUUNGUMUIER 1
[ J [ J [ J [ ] [ J [ J [ J [ J
Group Study in Materials 1
210708 nsANWILUUNGUALIER 2
[ J [ J [ J [ ] [ J [ J [ J [ J
Group Study in Materials 2
210791 dununeTanmans 1
[ J [ ] [ J [ J [ J [ J
Seminar in Materials Science 1
210792 dununeTanmans 2
[ J [ ] [ J [ J [ J [ J
Seminar in Materials Science 2
ASTUIUAY LGN
210717 5’aﬂmmwﬁuqu
[ J [ J [ J [ J [ J [ J
High Strength Materials

v



NTEUIUIYN PLO 1 PLO 2 PLO 3 PLO 4 PLO 5
1.1 |12 |21 |22 41 |42 |51 |52
210723 TaouislsBidnvsn
[ ] [ ] [ ] [ ] [ ] [ ]
Ferroelectric Materials
210731 QanNIsAUMARIDLANATOU
[ ] [ ] [ ] o [ ]
Electron Microscopy
210732 UfURnsanssAumEnsBlannsou
[ ] [ ] [ ] o [ ] [ ]
Electron Microscopy Laboratory)
210733 auURTInaLarauURAMNNUNIUYDIADUNTA
[ ] [ ] [ ] o [ ] [ ] [ ]
Mechanical and Durability Properties of Concrete
210730 Fapiondaanu
[ ] [ ] [ ] o [ ]
Materials for Energy
210741 Waﬂ?‘madwﬁﬁﬂ%‘ugﬂ
[ ] [ ] [ ] o [ [ ] [ ]
Physics of Advanced Ceramics
210743 Bénlnswsiiing
[ ] [ ] [ ] o [ [ ]
Electroceramics
210744 Fagdiidauddugutugs
[ ] [ ] [ ] o [ ] [ ] [
Advanced Cement-Based Materials
210745  enwduiussEninlassaiuiuaudAvesian
[ ] [ [ [ ] [ ] [ [
Structure and Property Relations in Materials
210746 AAWIU
[ ] [ [ [ ] [ ] [ [
Porous Materials
210748 TFannisunng
[ ] [ [ [ ] [
Biomedical Materials

12%



NIV PLO 1 PLO 2 PLO 3 PLO 4 PLO 5
11 | 1.2 ] 21 | 22 11 1.2 |21 |22
210751 Yamuaudug
[ ] [ ] [ [ ] [
Advanced Composite Materials
210781 wieslulpundindvedlans
[ ] [ [ [ ] [ [
Metallurgical Thermodynamics
210782 ﬂ']iLLWﬂu‘UENLL“ﬁQ
[ ] [ [ [ ] [
Diffusion in Solids
210784 miLﬁmaaﬂ%m’fuﬁqquﬁqwaﬂamLLaziausmam
[ ] [ [ [ ] [ [ ] [
High Temperature Oxidation of Metals and Alloys
210785 Iam%mnmamw%ugq
° ° ° ° ° °
Advanced Physical Metallurgy
210787  weluladuRafionstunisdnvseuasnisinnseu
° ° ° ° ° ° °
Surface Technology for Wear and Corrosion Resistance
210789 vhdefidenasinatanmant
[ ] [ ] [ ] o [ ] [ ] [ [ ]
Selected Topics in Materials Science
USeyayrtinus
210797 Imednususyen ° ° ° ° ° ° ° ° °
Master’s Thesis
210799 AmerdnusUsyen
[ ] [ ] [ ] o [ ] [ ] [ ] [ ] [ ]
Master’s Thesis

%
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AAKUIN

1. AN93UNEANYMZNTZUIUIN

210702 NSANBULIANIZVDIIEN) 3(3-0-6)
Characterization of Materials

Reulviideswituieu : muanuiuveuvssaeu

ANFIUWATAN TGN wUZRNIEYRTER NMTMENYMzaNIENelATEse nsinaudhveg

a0

Overview of material characterization techniques, structural characterization, property
measurement.
210703 n3EUIUNTUIERYE AN 3(3-0-6)

Fabrication Processes of Materials
Reulvidesituiou : muanuiuveuvesdau
nzUIUNIsUsERvglavsazlansnal NssuIunIsUsTEAYgTIlinkas kil NTEUIUNIT
Usehugnodes welulaBnisussiugtugs dnuvamamenasnIsAuauamnIm
Fabrication processes of metal and alloys, fabrication processes of ceramic and glass,
fabrication processes of polymers, advanced fabrication technology, specification and quality
control.
210704 Tassaiauazautfvesian 3(3-0-6)
Structures and Properties of Materials
Revlviidasrinuney : AuANUTiuTaUTBIHoY
lassasiananvesian 5ﬂwm3La‘wwvmmam‘wLLazLﬂﬁmaﬂizuuaﬂgmmmzﬁuaﬂLL%& audn
\Fanavesdan autRdannuiou audRdelni audRduimvan audRiges
Crystal structure of materials, physical and chemical characteristics of particle system
and solid, mechanical properties of materials, thermal properties, electrical properties,
magnetic properties, optical properties
210705 WldmSuTagAEns 3(3-0-6)
Chemistry for Materials Science
Roulefiffossiurou G\'mﬂ'n'lmﬁu?lamjmé’aau
Aanudasadeluiesliinis  lassaivezneu lassaiuasiiussvodluana  noud
LOUNSIU NIAKALLUE aandndu Sandusasliiedl ausiesluena nsdunsenianetunie
Laboratory safety, atomic structure, molecular structure and bonding, Band theory,
acids and bases, oxidation reduction and electrochemistry, molecular symmetry, synthesis

of inorganic materials
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210707 NsANBILUUNGUAUIER 1 1(0-3-0)
Group Study in Materials 1
Roulefidessiunou : muﬂ’mmﬁu%awam:aau
nszunANIBsFTRnmssziuTuiinvesmsinnsSeuiladldymmatandugiu 1Avades
funsuddaymidsufoalussesdumetan Tnoniuludugsin lavewes Tanpe
An experimental, graduate-level, problem-based learning (PBL) course involves
problem solving in short practice problems in materials focused on the fields of ceramics,
metals and composites
210708 nsAnwIkUUNUAIUIER 2 1(0-3-0)
Group Study in Materials 2
Reulvidasinuriau : 2.26.707 (210707)
nszuIATIEUGiRmssTiuTudiavesnsiansGeuilaeldtammsTandugu 1Rerdes

[

fumsuAlynidalfuRlussesduneian tnadulumuiannan Tanddasease waslantugaaug

An experimental, graduate-level, problem-based learning (PBL) course involves
problem solving in short practice problems in materials focused on the fields of
nanomaterials, structural and other advanced materials
210717 TANAMAUUV TG 3(3-0-6)

High Strength Materials
Roulvfidaawinuniou : mm’nmﬁu%@u%méﬁ&u

[

AM5INV0TARANLDILTIET AnuudasnTang Tansuaglavenauaiuudusegs Jan

9

'
=]

L5ITNANTINTIGY TARHANAULTILTIG Tanenuudsigaignwauilng
Overview of high strength materials, mechanical strength, high strength metals and
alloys, high strength ceramic materials, high strength composite materials, newly developed
high strength materials.
210723 TauslsBianvian 3(3-0-6)
Ferroelectric Materials
Foulviigeswitudou : 1if

a o [y

QivdwesTaqunslsdianysn dnvazanizvaadanumslsdiannin sulevisdmsuinand
wSlsBianvsn siinvesdanuslsdianysn damnslsdnd n1suszendvesiannslsdianys nuas
i liulueuanvesTanuislsdianysn

Background of ferroelectric materials, characteristics of ferroelectric materials,
method for measuring ferroelectric properties, type of ferroelectric materials, maltiferroics,

applications of ferroelectric materials and future trend of ferroelectric materials.
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210731 qamsﬂuﬂﬁam%&ﬁnmau 3(3-0-6)
Electron Microscopy
Reulviidasrinunou : AuANUTiuTaUTBIFoY
numuiaumans sunsizersznindidnnsouivasdinga fiaumanididnasou nd os
qanssAuBanasouRUUABINIIN (1oadidy) ndesganssmiBiannsouluudedriu (1810w) ndes
aVIIALBLANATOURUUERINTIA-dorU(eaTBwdy) anlnsuninisnssaenauYessdidnd
(Bfoa) lundosganssrudianaseu awnlnsalaUnisgayidendeuesdidnaseu (B8ueaied) n13

ol =

Wisuiieuiumaiindu ¢ laege denidenassineniunisuszensqanssaumansdiannsaulunis

[y

WYUAL NN

Review of optics, interaction of electrons with the specimen, electron optics, scanning
electron microscope (SEM), transmission electron microscope (TEM), scanning-transmission
electron microscope (STEM), energy-dispersive x-ray spectrometry (EDS) in the electron
microscope, electron energy loss spectroscopy (EELS), a comparison with other techniques,
selected topics in application of electron microscopy in research, selected topics in

application of electron microscopy industries.

210732 UfURNsganssAumansdianasou 1(0-3-0)
Electron Microscopy Laboratory
Rovlafidasitunou : amadeundauiu 210731

(% o (% s

F3n15fnTand 1 nsuanIsALAanslANATaU NIStesoLLNulansiuUdmSunadulae

9 9

a [

wsesialiiuuuyiude mandsnddsmnaeniindmiuiisidulagldnsyanaziedesdslossy
AssiugIge msilnufiRedounsusunaznesd msusunuieadidunaradeidnaienanmn
Y090 U TRn1sieadiavlugunuudianaseunislivasBilinaseunssidanau n1sinunsdiine
n15USUREITBLOY URURANsTB0nlugduuunm  anuaniiuaznisiinnimauwendngs
UfoAnsfdiululnuanmafisnuuuuuideniufiuazuuuddidnnseuasy mstadnsiivosndos
wagmamdaiivesuugumaideauy nsdifnwiieatunstusumalaenisidenvudidnesouludis
Bu medannuvuidsdnatazanesleladideUiinaluiitidy ganiaiingidenmninuay
Usinallaeieadidu-diea UjuRnnsieaididuuaznisadianingasaddndluiidion

Materials cutting methods for electron microscopy, preparation of metal thin foil for
TEM by twin-jet electropolisher, preparation of ceramic specimen for TEM by dimpling and
precision ion milling machine, carbon and gold coating practices, SEM alignment and factors
affected image quality, SEM operation in secondary electron and backscattered electron

modes, interpretation of case studies, SEM operation in secondary electron and
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backscattered electron modes, interpretation of case studies, TEM alignment, TEM operation
in image modes : bright field and dark field, interpretation of case studies, lattice image and
high resolution imaging, TEM operation in selected area diffraction and convergent beam
electron diffraction modes, measuring camera constant and indexing electron diffraction
pattern, case studies on phase identification by electron diffraction in TEM, trace analysis
with the aid of stereographic projection in TEM, specimen thickness measurement and
quantitative stereology in TEM, qualitative and quantitative microanalysis by SEM-EDS, and
STEM operation and x-ray mapping in TEM.
210733 aNUARNNaLazaUURAAMUNUNIUYDIADUNTA 3(3-0-6)
Mechanical and Durability Properties of Concrete
Revlviidasrinuney : auANNTiuTaUYBIFoY
NsUNARANTRLTINALALANUNUNUYBIABUNTA AUTRLTINAVBIABUNTA NTAATULAZNIT
FUHUYDIADUNTA NTUAFILAZAITAUIBIADUNIA NITAANIOUVDURANLEIULALAUATUNIUY
ABUNIARDNITAANTOU N1TLANATALNALAZAIIUATUNIUVDIABUNIAGDTALNG  AINUNUNIUYDY
ouninnelidanndendu AeundnUszansnmgedmivanumunusEezen
Curing conditions, mechanical properties and durability of concrete, mechanical
properties of concrete, absorption and permeation of concrete, shrinkage and creep of
concrete, reinforcement corrosion and concrete resistance to corrosion, sulphate attack and
concrete resistance to sulphate, durability of concrete under other conditionsm, high
performance concrete for long term durability
210734 Faqienday 3(3-0-6)
Materials for Energy
Houlviideswimudou : lifl
WMEINS1U Tandmsunisvuds JanuasUssaninmueanasnu Tagniussauunluiung
dmsundsnu andmsudnnundanu
Energy resources, materials for transportation, materials and energy efficiency,
nanoporous materials for energy, materials for energy storage
210741 Nandvouwsnfintugs 3(3-0-6)
Physics of Advanced Ceramics
Reulviidesituiou : muanuiuveuvssdeu
Tassaavesesiin lnssadeiid Lovldd uay v Wugu wessenalay Younnsadduiss
fin dydnvalaseines3en nsvudsvesdakaslviiluian animiliihlaglossunazdidnaseu

nstbialussfintaveeanled Wauinislassaseseiuganialuianesiin nszuun1sTuwmes



64

Structure of ceramics, fcc-and hcp-based structures, perovskite, defects in ceramics,
Kroger-Vink notations, mass and electrical transport in materials, ionic and electronic
conductivity, conduction in metal oxide ceramics, microstructure development in ceramic
materials, sintering processes
210743 duanInsiwsfingd 3(3-0-6)

Electroceramics
Roulefidewsiuneu : 1uif

[

wann1siugu n1suszAvgiandaninsisiind welindail willnledidnn3nuazauiu

o3

<

a a a a& a a a a A a o a a 1 < v
winlndleddnysn wsninlulsddannsn wsiindianinseeandn wsidnwdmanuwazwuluuly
UNANYBIDANINSNE

Fundamental principles, fabrication of electrosceramics, conducting ceramics,
dielectrics ceramic and insulators, piezoelectric ceramics, pyroelectric ceramics, electro-optic
ceramics, magnetic ceramics and future trend of electroceramics.

210744 Tannidwuidugiudugs 3(3-0-6)
Advanced Cement-Based Materials

= ay ' ' < v

Nau"lwmmmuﬂau : mumwmwawaag«jaau

m‘wiamaﬁa@ﬁﬁ%muﬁﬂugm%’uqa iﬁ@%muﬁmuﬁmﬂLLawmamﬂ AT LYETLRULAS
gunszauduluaseutazvaululuiuud fuudiinim Taauaugsinlndledidnvinffiguus
< v Aaa ¢ & & =
WUFIU VENUBLUUALTUT UV UG U

Overview of advanced cement-based materials, binary cements and multi-blend
cements, the use of nano-size additives in cement, biocements, cement-based piezoelectric
composites, other advanced cement-based materials
210745 ANUFuRUSszndlassadeivandhvasian 3(3-0-6)

Structure and Property Relations in Materials
= ay ' ' < v
NE]u‘l‘lWIGIENNTUﬂE]u : muﬂfammwawaeﬁdaau

ANMUFUNUTTENINNATIFS A VENTR AUBIAINENNINT WDUYaSLaLaNURTIN 18N
ANNFUNUSVRIQUMNEAENS auURmuesdeYd audRmuweiiduny audAgamessan audd
ASEINT aNURNSITDN way auURLTaLaa

Structure—property relationships, symmetry transformation operators, tensors and

physical properties, thermodynamic relationships, polar tensors properties, axial tensor

properties, hysteretic property, transport property, ferroic property and optical property.



65

210746 YW 3(3-0-6)
Porous Materials
Roulefidessiunou : muﬂ’nmﬁu%aummﬁaau
AINIINVRITAANTU ¥UAVITAANTU N1TFUATITNRALNITAALUAITAANTY N1TN
anwaglaNIEYasTan NI winuwalulaguasnsussenaly
Overview of porous materials, types of porous materials, synthesis and modified
porous materials, Characterization of porous materials, applications and technological
aspects.
210748 a9 sunng 3(3-0-6)
Biomedical Materials
Roulviidosrimunou : lifl
ndnnsiuguresTandinsunms nauvesTan@inisunmg n1sveaeunITinmuesian
Msunng nMsidenvesTanluanmindenynadaniw msUszgndtaganisunmg wigunsldiuves
TanFinsunnd
Overview of biomedical materials, classes of biomedical materials, biological testing
of biomedical materials, degradation of materials in biological environment, application of
biomedical materials, practical aspects of biomedical materials.
210751 Frauaudugs 3(3-0-6)
Advanced Composite Materials
Roulviidosrimuniou : luifl
mW'i’muaﬂ’?a@Nam%uQ\‘i miLﬁaﬂ’?a@IumsaaﬂLLUUfa@wau%guqq yiawarn1sUszendves
Tanuay NszUIUNMSHAnvesTaaNay audRvesTanuay nszuIunIsenavesiaguay n1suuslylny
URRGLIAGH
Overview of advanced composite materials, materials selection in advanced
composite design, types and application of composite materials, manufacturing process of
composite materials, properties of composites, machining of composites, recycling of
composites.
210781 waslulaundindvaslavy 3(3-0-6)
Metallurgical Thermodynamics
Reulviidesituiou : muanuiuveuvssdeu

a (3 [

nnTeW 1, 2 waz 3 mamesiulauind nisuszendwmesiulaudnddmsvaunaaves

[ a &

szuunilesAusenay nsussendmeslulaunindiuujisevesnamuiiuusgvsdumaniduuia



66

n3UszgnAmesiulaunlindiunguaan1snay WEMIWET-2aAUTENOULAL LHUNTNLAAWEYRITEUY
a0sesAUszney wagUfndomesssuuiitinnnimilosdusznou
First, second and third laws of thermodynamics, application of thermodynamics for
phase equilibrium of one-component systems, application of thermodynamics for pure
condensed phases and gas phase reaction, application of thermodynamics to laws of mixing,
free energy-composition and phase diagrams of binary systems, reaction of systems
containing more than one components.
210782 nsunsluva sl 3(3-0-6)
Diffusion in Solids
Roulefidessiunou : muﬂ’nmﬁu%amjmﬁaau
AUNITNITHNT NUNPLABNVBINITUNS N1TUNSIUlaENaNTa9 N1SkNsuNIREUAAIY
it sunsluslave F0fsanwnsunsgs uaznsunsidesanenuiou
Diffusion equations, atomic theory of diffusion, diffusion in dilute alloys, diffusion in a
concentration gradient, diffusion in non-metals, high-diffusivity paths and thermal diffusion.
210784 nsineandinduiigungiigewaslansuazlanssy 3(3-0-6)
High Temperature Oxidation of Metals and Alloys
Roulufidosiunou : muﬂ'a'ml,ﬁu?lauma\‘ié’aau

I~ a

A5N153UMIN1500NTLATU a5 IUlALNINAUBIN1TRBNTLATU NAbNWALIAUNAAIARNS NS

a

sondnduiigamgiigewedlans mssendnduiionmgiigiveslansnan niseendinduiionmyiiadly
Aanndendu aulAdanaiionmgiigs

Methods of oxidation investigation, thermodynamics of oxidation, mechanisms and
kinetics, high temperature oxidation of metals, high temperature oxidation of alloys, high
temperature oxidation in other environments, mechanical properties at high temperature
210785 Iam%wmmﬂmwi?uqq 3(3-0-6)

Advanced Physical Metallurgy

Roulvfidaswtuniou : mummtﬁmﬁaumeé’ﬁau

woslulaufinduazununiwla nsnaneduveands nswlasuuuunsluvesuds wannan
GouaslavsnaunguvdniBedou Tavenaungumnuaslavenauuenngumindugs

Thermodynamics and phase diagrams, solidification, diffusional transformation in

solids, alloy steels and complex ferrous alloys, advanced ferrous and non-ferrous alloys.
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210787 waluladfuRiensiunsanvsenaznsinnsou 3(3-0-6)
Surface Technology for Wear and Corrosion Resistance
Roulefidessiunou : muﬂ’nmﬁu%awmﬁaau
mansussnsdaguazineluladiiuin madeemunarnimvdedu madnvseuaznisiandou
weluladfiuin mavndnuuzianzvesiundeu madenldfanuasnszuiuns LLIMINIT0ONLUY
dmSudenssuiiuio
Tribology and surface technology, friction and lubrication, wear and corrosion, surface
technology, characterization of coatings, selection of materials and processes, design
guidelines for surface engineering.
210789 wadefidenasmeTanans 3(3-0-6)
Selected Topics in Materials Science
Reulviidesituteu : AuANUTLYBUYRFRY
sunsuMsuTIEeieafuihdeiidenasmetagmansidaly nssuiiniorameidoudily
Ay 6 wiheRn dlevhdernaiu shdeasusenedlingu
Provision of lecture series on elected topics in materials science. This course may be
repeated for a maximum of six credits if a different topic is selected. Topic to be announced.
210791 dunuImeTananans 1 1(1-0-2)
Seminar in Materials Science 1
Roulviidoswinudou : -lifi-
dununlgmlunmside vseanunrinluiiteniag neanemans
Seminar on research problems or recent advances in various topics in materials
science.
210792 fUUUIMNTEAENS 2 1(1-0-2)
Seminar in Materials Science 2
Roulviidasuniau : 2.26.791 (210791)
Funneddt 2 Wendulamnisise wieanufmmilumdese METanFNans
Second seminar on research problems or recent advances in various topics in

materials science.
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210797 Mg lnusUTeygaln 36 wUENA
Master’s Thesis

Revlviidasinuneu: lfuoyfandelasiuud videameToundeutunsausveyifvte

1A59919

210799 NYTNUSUI ey In 15 wiqenn
Master’s Thesis

woulvidasiunow:  Iasueulfvdelaseinum viieameidounsauiunsiausveyliavite

1A59919
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3. Nmﬁumﬁmmi‘ummmsé

o/

1) 91313894 3URAYUNANGNS/213158Us2AMANg NS

NA9IUNIYIN15289819158 U 2018-2022

ANENS19158 AT, BIUUN TEWIRY (H-index: 29)

1. U

1.1 SZAUUIUIBIR

1.1.1 NAUANUN UINTEITILAUUIUNYIR

(1)

(2)

(3)

(@)

(5)

Aodkeng, S., Sinthupinyo, S., Chamnankid, B., Hanpongpun, W., Chaipanich, A.,
2022, “Effect of carbon nanotubes/clay hybrid composite on mechanical
properties, hydration heat and thermal analysis of cement-based materials,”
Construction and Building Materials, 320, art. No. 126212,.doi: 10.1016
/j.conbuildmat. 2021.126212.

Wittinanon, T., Rianyoi, R., Chaipanich, A., 2021, “Electromechanical properties of
barium titanate-polyvinylidene fluoride cement-based composites,” Construction
and Building Materials, 299, art. No. 123908,.doi: 10.1016/j.conbuildmat.
2021.123908.

Narattha, C., Chaipanich, A., 2021, “Effect of curing time on the hydration and
material properties of cold-bonded high-calcium fly ash-Portland cement
lightweight aggregate,” Journal of Thermal Analysis and Calorimetry, 145 (5), pp.
2277-2286,. doi: 10.1007/510973-020-09730-8.

Rianyoi, R., Potong, R., Ngamjarurojana, A., Chaipanich, A., 2021, “Mechanical,
dielectric, ferroelectric and piezoelectric properties of 0-3 connectivity lead-f
piezoelectric ceramic 0.94BijsNag 5 TiO3—0.06BaTiOs/Portland cement composites
,” Journal of Materials Science: Materials in Electronics, 32 (4), pp. 4695-4704,.
doi: 10.1007/510854-020-05207-4.

Wittinanon, T., Rianyoi, R., Chaipanich, A., 2020, “Effect of polyvinylidene
fluoride on the fracture microstructure characteristics and piezoelect and
mechanical properties of 0-3 barium zirconate titanate ceramic-cement
composites,” Journal of the European Ceramic Society, 40 (14), pp. 4886-4893,.
doi : 10.1016/].jeurceramsoc.2020.02.041.
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(6) Torkittikul, P., Nochaiya, T., Chaipanich, A., 2020, “The investigation of polyester
resin polymer concrete with various amount of construction aggregate,” The 2nd
Materials Research Society of Thailand International ConferencePattaya, AIP
Conference Proceedings, 2279, art. no. 100004,. doi: 10.1063/5.0023372.

(7) Potong, R, Rianyoi, R., Chaipanich, A. 2020, “Acoustic and Piezoelectric
Properties of 0-3 Connectivity Environmental-Friendly Lead-Free BCTS-Portland
Cement Composites,” Physics of the Solid State, 62 (10), pp. 1892-1897. doi:
10.1134/51063783420100273.

(8) Chaipanich, A., Thongsomboon, S., Chomyen, P., 2020, “Thermogravimetric
analysis and phase characterizations of Portland fly ash limestone cements”
Journal of Thermal Analysis and Calorimetry, 142 (1), pp. 183-190. doi:
10.1007/510973-020-10016-2.

(9) Sanchindapong, S., Narattha, C., Piyaworapaiboon, M., Sinthupinyo, S.,
Chindaprasirt, P., Chaipanich, A., 2020, “Microstructure and phase
characterizations of fly ash cements by alkali activation,” Journal of Thermal
Analysis and Calorimetry, 142 (1), pp. 167-174. doi: 10.1007/510973-020-10021-5.

(10) Wiranwetchayan, O., Promnopat, S., Thongtem, T., Chaipanich, A., Thongtem, S.,
2020, “Effect of polymeric precursors on the properties of TiO, films prepared by
sol-gel method,” Materials Chemistry and Physics, 240, art. no. 122219, doi:
10.1016/j.matchemphys.2019.122219.

(11) Potong, R., Rianyoi, R., Chaipanich, A., 2020, “Microstructure and dielectric
properties of 0-3 connectivity lead-free BCTS-Portland cement composites,”
Ferroelectrics, Letters Section, a7 (4-6), pp. 90-95. doi:
10.1080/07315171.2020.1810986.

(12) Wittinanon, T., Rianyoi, R., Ngamjarurojana, A., Chaipanich, A., 2020, “Effect of
polyvinylidene fluoride on the acoustic impedance matching, poling
enhancement and piezoelectric properties of 0-3 smart lead-free piezoelectric
Portland cement composites,” Journal of Electroceramics, doi: 10.1007/510832-
020-00214-7.

(13) Narattha, C., Chaipanich, A., 2019, “Thermal analysis and phase formation of
eco-friendly cold-bonded high-calcium fly ash-calcium hydroxide lightweight
aggregate at various curing time,” Journal of Thermal Analysis and Calorimetry,

138 (3), pp. 2123-2130, doi: 10.1007/510973-019-08806-4.
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(14) Chaipanich, A., Wianglor, K, Piyaworapaiboon, M., Sinthupinyo, S., 2019,
“Thermogravimetric analysis and microstructure of alkali-activated metakaolin
cement pastes,” Journal of Thermal Analysis and Calorimetry, 138 (3), pp. 1965-
1970, doi: 10.1007/510973-019-08592-z.

(15) Wongkeo, W., Thongsanitgarn, P., Poon, C.-S., Chaipanich, A., 2019, “Heat of
hydration of cement pastes containing high-volume fly ash and silica fume,”
Journal of Thermal Analysis and Calorimetry, 138 (3), pp. 2065-2075, doi:
10.1007/510973-019-08641-7.

(16) Jirungnimitsakul, S,  Somwan, S., Limpichaipanit, A., Chaipanich, A,
Ngamjarurojana, A., 2019, “Electrical Signal of Piezoelectric Buzzer by Impact
Testing,”  Integrated  Ferroelectrics, 195 (1), pp. 178-186, doi:
10.1080/10584587.2019.1570031.

(17) Rianyoi, R., Potong, R., Ngamjarurojana, A., Chaipanich, A., 2018, “Dielectric and
piezoelectric properties of 2-2 connectivity lead-free piezoelectric ceramic
Big.sNag s TiOs/Portland cement composites,” Ceramics International, 44, pp. $220-
S223, doi: 10.1016/j.ceramint.2018.08.110.

(18) Jaitanong, N., Narksitipan, S., Neamjarurojana, A., Chaipanich, A., 2018, “Influence
of graphene nanoplatelets on morphological and electrical properties of silica
fume blended cement - Piezoelectric ceramic composite,” Ceramics
International, 44, pp. S137-5140, doi: 10.1016/j.ceramint.2018.08.131.

(19) Narattha, C., Wongkeo, W., Thongsanitearn, P., Chaipanich, A., 2018,
“Compressive strength and thermal conductivity of water and air cured Portland
cement-flyAsh-Silica fume mortars,” Environmental Engineering and Management
Journal, 17 (9), pp. 2023-2030, doi: 10.30638/eemj.2018.201.

(20) Wiranwetchayan, O., Ruankham, P., Promnopas, W., Choopun, S., Singjai, P.,
Chaipanich, A., Thongtem, S., 2018, “Effect of nanoporous In,0; film fabricated
on TiO,-In,O5 photoanode for photovoltaic performancevia a sparking method,”
Journal of Solid State Electrochemistry, 22 (8), pp. 2531-2543, doi:
10.1007/510008-018-3968-1.

(21) Aodkeng, S., Rianyoi, R., Ngamjarurojana, A., Chaipanich, A., 2018, “Effect of
graphite on poling time and electrical properties of barium zirconate titanate-
Portland cement composites,”  Ferroelectrics, 526 (1), pp. 161-167, doi:
10.1080/00150193.2018.1456306.
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(22) Jaitanong, N., Narksitipan, S., Chaipanich, A., 2018, “Ferroelectric and dielectric
properties of cement pozzolan —PSrZT ceramic composites with PVDF polymer as
a third phase,” Integrated Ferroelectrics, 187 (1), pp. 203-209, doi:
10.1080/10584587.2018.1445349.

(23) Narattha, C., Chaipanich, A., 2018, “Phase characterizations, physical properties
and strength of environment-friendly cold-bonded fly ash lightweight
aggregates,” Journal of Cleaner Production, 171, pp. 1094-1100, doi:
10.1016/}.jclepro.2017.09.259.

(24) Chomyen, P., Potong, R., Rianyoi, R., Ngamjarurojana, A., Chindaprasirt, P.,
Chaipanich, A., 2018, “Microstructure, dielectric and piezoelectric properties of
0-3 lead free barium zirconate titanate ceramic-Portland fly ash cement
composites,” Ceramics International, aa (1), pp- 76-82, doi:
10.1016/j.ceramint.2017.09.112.

(25) Rianyoi, R., Potong, R., Ngamjarurojana, A., Chaipanich, A., 2018, “Poling effects
and piezoelectric properties of PVDF-modified 0-3 connectivity cement-
based/lead-free 0.94(Biy sNag 5)TiOs—-0.06BaTiO5 piezoelectric ceramic composites,”

Journal of Materials Science, 53 (1), pp. 345-355, doi: 10.1007/510853-017-1533-4.

1.1.2 mauiinaiunanuatuiulusieunmsuseyuivinsszauuunyid
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(1) Kaewsai, B., Torkittikul, P., Chaipanich, A., 2022, “Environment friendly concrete
block made from Portland cement and aggregate replacement materials,” The
16th Siam Physics Congress (SPC 2021), Journal of Physics: Conference Series,
2145 (1), 012032, doi: 10.1088/1742-6596/2145/1/012032.

(2) Aodkeng, S., Sinthupinyo, S., Chamnankid, B., Hanpongpun, W., Chaipanich, A,
2019, “Characterizations of carbon nanotubes grown on clay,” Siam Physics
Congress 2019: Physics Beyond Disruption Society (SPC 2019) Hat Yai, Songkhla,
Journal of Physics: Conference Series, 1380 (1), art. no. 012066, doi:
10.1088/1742-6596/1380/1/012066.
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(3) Chomyen, P., Sinthupinyo, S., Chamnankid, B., Hanpongpun, W., Chaipanich, A.,

2019, “Physical and chemical characterization of Lopburi clay before and after
calcination,” Siam Physics Congress 2019: Physics Beyond Disruption Society (SPC
2019) Hat Yai, Songkhla, Journal of Physics: Conference Series, 1380 (1), art. no.
012067, doi: 10.1088/1742-6596/1380/1/012067.
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NAUANNWILINTAITTZAVUIUIYR

Linjee, S., Moonngam, S., Klomijit, P., Palsson, N.S., Banjongprasert, C., 2022,
“Corrosion behaviour improvement from the ultrafine-grained Al-Zn-In alloys in
Al-air battery,” Energy Reports, 8, pp. 5117-5128, doi: Energy Reports, 8, pp.
5117-5128.

Srichen, A., Moonngam, S., Linjee, S., Banjongprasert, C., 2022, “Tribological
behaviors of arc sprayed NiCrMoAl alloy coating after heat treatments,” Surface
and Coatings Technology, 437, art. no. 128325, doi:
10.1016/j.surfcoat.2022.128325.

Daram, P., Munroe, P.R., Banjongprasert, C., 2020, “Microstructural evolution and
nanoindentation of NiCrMoAl alloy coating deposited by arc spraying,” Surface
and Coatings Technology, 391, art. no. 125565, doi:
10.1016/j.surfcoat.2020.125565.

Daram, P., Banjongprasert, C., 2020, “The influence of post treatments on the
microstructure and corrosion behavior of thermally sprayed NiCrMoAl alloy
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10.1016/j.surfcoat.2019.125166.

Moonngam, S., Wangjina, P., Viyanit, E., Palsson, N.S., Banjongprasert, C., 2020,
“Oxide inclusions in austenitic/lean duplex stainless steels joined by flux-cored

arc welding,” Chiang Mai Journal of Science, 47 (2 Special Issue), pp. 329-342.
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Uttarasak, K., Chongchitnan, W., Matsuda, K., Kajornchaiyakul, J., Banjongprasert,
C., 2020, “Ex-situ EBSD study on the abnormal grain growth in 6063 aluminum
billet,” Chiang Mai Journal of Science, 47 (2 Special Issue), pp. 242-258.

Uttarasak, K., Chongchitnan, W., Matsuda, K., Chairuangsri, T., Kajornchaiyakul, J.,
Banjongprasert, C., 2019, “Evolution of Fe-containing intermetallic phases and
abnormal grain growth in 6063 aluminum alloy during homogenization,” Results
in Physics, 15, art. no. 102535, doi: 10.1016/j.rinp.2019.102535.

Charoenrut, K., Banjongprasert, C., 2018, “Effects of processing parameters on
microstructure and properties of aluminum-silicon alloy ADC12,” The T7th
International Conference on Advanced Materials and Engineering Materials
(ICAMEM 2018), Key Engineering Materials, 777 KEM, pp. 300-305, doi:
10.4028/www.scientific.net/KEM.777.300.
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Srichen, A., Banjongprasert, C., 2021, “Effects of heat treatments on the
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(1), art. no. 012060, doi: 10.1088/1742-6596/1719/1/012060.

Khamnantha, P., Linjee, S., Palsson, N.S., Banjongprasert, C., 2019,
“Microstructure and electrochemical study of equal channel angular pressed Al-
Zn alloys,” Siam Physics Congress 2019: Physics Beyond Disruption Society (SPC
2019), Journal of Physics: Conference Series, 1380 (1), art. no. 012147, doi:
10.1088/1742-6596/1380/1/012147.
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