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- nauAvunsiauinue s dudsinassassauianssu
- naEivdhum sz n s unallesiiduuds
W AeN 19gldaonan 3 NauIn
(2) AN
- AUWAU
- A uen
JrenUiAy
JLeniaen
- Fln ()
(3) YiPITLaDNLES

MR

1%
[ YY)

Taitioenan
laitpenin
Taitioenan

Taitioenan
Taitioenan

91l 9199993
Tusl 3198n15@nw

10

b

a

AMNUYUTDNNTEUIUIYIN

' [
g

N899 %

a

Ve RRT
30
24
15

102
32
70
58
12
15
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(0) bhivd 2 eIl
(1) vndndneialy 30
LAV 27
- ngEdwumsiuinus s dudiseus 15
- naEdwun st s dudadeassauians sy
- npAvsun RNy alunalosituuds
Fvden lagidenan 2 ngudn
(2) nuedBLanIy laitioanin 103
- AU 35
- Aen laitoanin 68
g enviAy laitioanin 59
A enden laitlosnan 9
- A (6d) laitlosnan 15
(3) Mnp v donLEs laitlosnan 6
3.1.3 N3TUUIN
(M) w1 (unsAnwisaszAuUuainAnen)
(A) Plan 1 (Emphasis on further study in graduate program)

(1) naandAneiialy 30 wuqein
General Education 30 Credits
(1.1) ¥ 24 wiqein

Required Courses 24 Credits
(1.1.1) ngudvdumsnauineensiugiseu 15 iiqefin
Learner Person 15 Credits
001101 w.8. 101 mmé’ﬂﬂqmﬁugm 1 3(3-0-6)
ENGL 101 Fundamental English 1
001102 w.8. 102 mmé’mqwﬁugm 2 3(3-0-6)
ENGL 102 Fundamental English 2
001201 %.9.201 AISOIUTIATIERUALNISREUBEIUTEAVEHE 3(3-0-6)
ENGL 201 Critical Reading and Effective Writing
001225 w.8. 225 nwsangeluviunineimansuazivalulad 3(3-0-6)
ENGL 225 English in Science and Technology Context
204100 2.a%. 100 walulagasaumanasiinadelvl 3(3-0-6)
CS 100 Information Technology and Modern Life
(1.1.2) ngaividrumswaineznstugsiuaiisassAuinnssu 3 aefin
Innovative Co-creator 3 Credits
201190 2%, 190 nsAnegeiinsaia msuidymuasnisdeans 3(3-0-6)

PIINYFNEARNS



140104

201111

(1.2)

011269

057136

074100

702101

013110

201114

703103

888107

012200

SC 190  Critical Thinking, Problem Solving and Science
Communication
(1.1.3) nguivndunsianinuzmadunadiosiiduuds
Active Citizen
5.9. 106 madunaiiios
PG 104  Citizenship
199, 111 Tanusiaineneans
SC 111 The World of Science
v aen
GE Electives
TinAnuidoniSeunseuiuduania 3 nquifisiudn 6 winefnain
nsvundnaeluil
A student also chooses at least 6 credits from these 3 groups of
GE courses.

¥

(1.2.1) nguimdunsnauineznsiugiseus

v

e

Learner Person
1.U3. 269 USweyuasugianaiiies
PHIL 269 Philosophy of Sufficiency Economy
AA. 136 AW AN JUTTANNLAZNITRRUIAMA MR
EDPE 136 Sport, Health, Fitness and Wellness
Development
A.@v. 100 Immmilﬁamid&La%mqﬁumw
EDHL 100 Nutrition for Promotion of Health
U5.n4. 101M5R3uluadsUsed iy
FINA 101 Finance for Daily Life
(1.2.2) nguivdumswauineznstugsiuaiassauinnssu
Innovative Co-creator
1.92. 110 I9Inenfuaiinuszdniu
PSY 110 Psychology and Daily Life
229, 114 Ingrmansdanadeslulanilagiu
SC 114 Environmental Science in Today’s World
Us.n3. 103 ﬂﬂ‘iLﬁuﬁgﬂigﬂaUﬂ’l‘ﬁLLaSQ‘iﬁ%Lﬁaﬂéfu
MGMT 103 Introduction to Entrepreneurship and Business
w9, 107 M3EuFussRTULATTaLNanriady
DIN 107  Business Startup on Digital Platform
(1.2.3) ngudvnduniswanmineznsidunadiesidauds
Active Citizen
31.AU. 200 INBEN
RE 200  Mind Volunteer

6 w28nn
6 Credits
3(3-0-6)

3(3-0-6)

6 28nn
6 Credits

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(2-2-5)

12



057132

103271

Aa. 132 Pindaulueeinusy
EDPE 132 Happy Life in Camping
19.8. 271 &PIIny

DART 271 Music Appreciation

(2) NUINFIVANE laidaenin

Field of Specialization

(2.1)

202101

202103

203111

203113

203115

203117

204102

206111

206112

207103

207104

207107

207108

208262

v mnu

Core Courses

297, 101 TWAMefug 1

BIOL 101 Basic Biology 1

1.9, 103 YFURNITIINeN 1

BIOL 103 Biology Laboratory 1

2.1, 111 1ad 1

CHEM 111 Chemistry 1

1.A%. 113 1A% 2

CHEM 113 Chemistry 2

2.A4. 115 YfuRnIsiedl 1

CHEM 115 Chemistry Laboratory 1

1.3, 117 Uj0Rnsiad 2

CHEM 117 Chemistry Laboratory 2

1AM, 102 MFRTnteyadinier:nisd1siasumaia
wazn15UsEYNa

CS 102 Intelligent Data Analysis : Survey of Techniques
and Applications

1.A0. 111 uAARGE 1

MATH 111 Calculus 1

1.0, 112 UARAGH 2

MATH 112 Calculus 2

1.90d. 103 WdnddwsuilnAnuineemans 1

PHYS 103 Physics for Science Students 1

1.9l@. 104 WdnddwsutnAneineemans 2

PHYS 104 Physics for Science Students 2

1.9a. 107 YRURnmsianddwiuindnuineieans 1
PHYS 107 Physics Laboratory for Science Students 1
1.9a. 108 YRURmMsianddwiutindnuwinereans 2
PHYS 108 Physics Laboratory for Science Students 2
2.0, 262 adnilesdudmsuineneansuaymalulad
STAT 262 Elementary Statistics for Science and Technology

A minimum of

13

2(2-0-4)
3(3-0-6)
102 wu2An
102 Credits
32 AUYAR
32 Credits
3(3-0-6)
1(0-3-0)
3(3-0-6)
3(3-0-6)
1(0-3-0)

1(0-3-0)

3(2-2-5)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

1(0-3-0)

1(0-3-0)

3(3-0-6)
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(2.2) Fvuen Tiidaanan 70 wuaein
Major A minimum of 70 Credits
Tusuuiiegraios 36 miein sxdeadunszuanivisysiu 300-400 wazeteion
18 mhein Foudunszunidmsesu 400 Fuld
Among the credits earned from the major courses taken, a minimum of 36 credits
must be from the advanced level courses (300-400), of which at least 18 credits must be

from the 400 level courses or upper.

(2.2.1) ¥ nandsdu 58 #uaenn
Major Requirements 58 Credits

203475 .a4. 475 audi nsyuaunvinandue warn1sussgndvasmediues 3(3-0-6)
CHEM 475 Properties, Processing and Applications of Polymers

203477 2.u. 477 UJURMsednediwes 1 1(0-3-0)
CHEM 477 Polymer Chemistry Laboratory 1

206267 .00 267 DTIAUAAIANT 1 3(3-0-6)
MATH 267 Mathematical Method 1

207205 .va. 205 lwihuavanigwivian 3(3-0-6)
PHYS 205 Electricity and Magnetism

207302 2.9, 302 Bdnwseiindyagiu 4(3-3-6)
PHYS 302 Fundamental Electronics

210200 1.9 200 nsseuslaglilandUgymiduguluianemans 1(0-3-0)
MATS 200 Problem Based Learning in Materials Science

210201 2.6, 201 Yaneansidesdu 3(3-0-6)
MATS 201Introduction to Materials Science

210202 2.9f. 202 lasasananuazanulianysal 3(3-0-6)
MATS 202 Crystal Structure and Imperfections

210205 2.6, 205 QUUNARMIANSTAAWAL ALARLNE 2(2-0-4)
MATS 205 Materials Thermodynamics and Phase Equilibria

210206 7.6, 206 A1shUARNELAZLHUATNLNE 2(2-0-4)
MATS 206 Phase Transformation and Phase Diagram

210208 2.6 208 NsvUANALazNsENglouauTouludan 2(2-0-4)
MATS 208Mass Transport and Heat Transfer in Materials

210221 37f. 221 NSYUIUNTHARIAR) 3(3-0-6)
MATS 221 Materials Processing

210251 2.4 251 audfilena anuiou wavlasasian 3(3-0-6)
MATS 251 Mechanical, Thermal and Optical Properties of Materials

210275 246 275 UfURNMsTanaans 1 1(0-3-0)
MATS 275 Materials Science Laboratory 1

210276 2.4 276 UUANITanmans 2 1(0-3-0)

MATS 276 Materials Science Laboratory 2



210315

210331

210343

210351

210355

210375

210383

210496

210499

210408

210424

210425

210426

210432

210433

210434

210435

210436

1A, 315 WALANSINANYULIANIZUBYIAR

MATS 315 Materials Characterization Techniques

1. 331 TaqNEY

MATS 331Composite Materials

1.9f. 343 L BIINkasw

MATS 343 Ceramics and Glasses

296, 351 audfdslniuasudvianuesan

MATS 351Electrical and Magnetic Properties of Materials

2.0, 355 wialuladansniaing

MATS 355Semiconductor Technology

1.9, 375 UjURnsianemans 3

MATS 375 Materials Science Laboratory 3

1.6, 383 lavzuazlansuay

MATS 383 Metals and Alloys

1.9, 496 FunuImMNIanans

MATS 496 Seminar in Materials Science

196, 499 NIAUAINDATY

MATS 499 Independent Study

(2.2.2) Fywanidan laitiaendn
Major Electives A minimum of

1.9, 408 vdefitAweianeans

MATS 408 Selected Topics in Materials Science

190, 424 NMSANHANLAYNITUNNEN

MATS 424 Crystallization and Crystal Growth

296, 425 nsgvrumsnantaniugauagnmavageuwulvhans

MATS 425 Advanced Materials Processing and Non-Destructive

Testing

1.9A. 426 gumwaransvesiaguansUssyna

MAT 426 Thermodynamics of Materials and Applications

1.9, 432 Jaguusltlny

MATS 432 Recycled Materials

1971, 433 FuuAuazABUNIH

MATS 433 Cements and Concrete

1.9, 434 Taauilu

MATS 434Nanomaterials

1.9, 435 Fulesssuyf welwesdinimuay Jaauaudanim

MATS 435 Natural Fibers, Biopolymers and Biocomposites

2261, 436 YanamiiiensuszgndnIsnIume

MATS 436 Biomaterials for Medical Applications

15

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

1(0-3-0)

3(3-0-6)

1(1-0-2)

3 WULene

12 Maena

12 Credits

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)
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210445 297, 445 MsUsERwiuarnsUssgnd aneaiindugs 3(3-0-6)
MATS 445 Fabrication and Applications of Advanced Ceramic
Materials

210448 1.1 448 TanLTviAuAIERS 3(3-0-6)
MATS 448 Optical Materials

210453 3.0 453 Faquazaunsaldelniuazuingn 3(3-0-6)
MATS 453 Electrical and Magnetic Materials and Devices

210454 276 454 Yandviumsussgndfigaumniiae 3(3-0-6)
MATS 454 Materials for High Temperature Applications

210455 1.2, 455 Sanuilewdse 3(3-0-6)
MATS 455 Materials for Energy

210462 2.9 462 TanMansvasiaLUIg 3(3-0-6)
MATS 462 Materials Science of Thin Films

210463 1.6 463 MUTTAUTHR 3(3-0-6)
MATS 463 Joining of Materials

210464 294, 464 inalulaBmaindeufindugs 3(3-0-6)
MATS 464 Advanced Surface Coating Technology

210465 296, 465 AnnFnansiuiILasosse 3(3-0-6)
MATS 465 Surface and Interface Science

210483 2.4, 483 lawingnFInIunIn 3(3-0-6)
MATS 483 Physical Metallurgy

210485 1.2, 485 msfanseulaznTdeuvesian 3(3-0-6)
MATS 485 Corrosion and Degradation of Materials

(2.3) Fyn (613) Laifiaandn 15 niqgin

Mainor (if any) A minimum of 15 Credits

thinwiivszasiazsenivln oradeniouivinluanlafldidaaoumuusz e
winendodednl Bee TnlniilaaeudmsuinAnwaminerdodedm lifesndt 15 wise
An Tnemnuifiusouresenseivin Ssvilisuumhefnsunassvdngnafiutiudn 1l
Howni1 15 wiehe

Student who wishes to have minor may take courses corresponding to any minor
listed in Chiang Mai University announcement about minors being offered for CMU students
for at least 15 credits with approval of an academic advisor which lead to addition of at
least 15 credits to total
(3) nuInIVUAINLES Laifiaandn 6 nU28An

Free Electives A minimum of 6 Credits



(v) uky 2 (Hun1sviteunasdusanisanen)
(B) Plan 2 (Emphasis on working after graduation)
(1) wuandgAneialy
General Education
(1.1) F¥UeAU
Required Courses
(1.1.1) ngaAvsumswauineznsugiseus

Y

34

[

Learner Person
001101 u.8. 101 mmﬁﬂﬂqwﬁug’m 1
ENGL 101 Fundamental English 1
001102 u.8. 102 mmﬁﬂﬂqwﬁug’m 2
ENGL 102 Fundamental English 2
001201 .9.201 NI991IUTNIATITRLAZNSITBUDE 1T ANENE
ENGL 201 Critical Reading and Effective Writing
001225 .. 225 nwsangeluviuninermanswazmalulad
ENGL 225 English in Science and Technology Context
204100 2.AW. 100 wialuladasauneuazTinas v
CS 100 Information Technology and Modern Life
(1.1.2) ngavdhumswaineznsiugsiuaisassauinnssu
Innovative Co-creator
201190 2.9%. 190 N15ARDYINTIATUY A ﬂ’liLLﬁ’{jmmLLazmiﬁaa’li
MAINEIPEns
SC 190  Critical Thinking, Problem Solving and Science
Communication
703103 U5.NA. 103 MadugUszneunsuasgsianloadu
MGMT 103 Introduction to Entrepreneurship and Business
(1.1.3) ngudvduniswanineznsidunadiesiduuda
Active Citizen
140104 5m. 104 msilunaidies
PG 104  Citizenship
201111 2. 111 Tanuisinearans
SC 111 The World of Science
(1.2) 3w aen
GE Electives

17

30 WUWANA
30 Credits
27 U8R
27 Credits
15 wuqena
15 Credits
3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(2-2-5)

6 Mienn

6 Credits
3(3-0-6)

3(3-0-6)
6 ienn
6 Credits

3(3-0-6)

3(3-0-6)

3 Wiene
3 Credits

Trinfnwidonieunssuinivinn 2 nguiududn 3 wihefinannssuidviselul

A student also chooses at least 3 credits from these 2 groups of GE courses.

(1.2.1) ngdvdumsnasineen1suiseus

Learner Person



011269

702101

013110

201114

1.U3. 269 UyeyuasugnanaLiies

PHIL 269 Philosophy of Sufficiency Economy

Us.Me. 101n15Ruludindse 13y

FINA 101 Finance for Daily Life

(1.2.2) nguAvdumsnatineen1sugiauadeassauinnssy
Innovative Co-creator

1.97. 110 Ineniudinusedniu

PSY 110 Psychology and Daily Life

2%, 114 Ingnmansdanedesiulantagiiu

SC 114 Environmental Science in Today’s World

888107 2.0, 107 MIFNdugsAauLATaunanylody
DIN 107 Business Startup on Digital Platform
(2) BUNIVUANIY laitfoundn
Field of Specialization A minimum of
(2.1) Awnu

202101

202103

203111

203113

203115

203117

204102

206111

206112

207103

207104

Core Courses

297, 101 TWAMefiug 1

BIOL 101 Basic Biology 1

1.9, 103 UURN15TYINe 1

BIOL 103 Biology Laboratory 1

2.4, 111 1A% 1

CHEM 111 Chemistry 1

1.3, 113 1afl 2

CHEM 113 Chemistry 2

2.3, 115 UjURnsed 1

CHEM 115 Chemistry Laboratory 1

2.A4. 117 YfuRnIsedl 2

CHEM 117 Chemistry Laboratory 2

1.0M. 102 MTInTenteyasgiaier:n1sdrsianumeaina
wazn13UsEYNA

CS 102 Intelligent Data Analysis : Survey of Techniques
and Applications

1.A0. 111 uARAaA 1

MATH 111 Calculus 1

1.0, 112 UAAAGH 2

MATH 112 Calculus 2

1908, 103 AdnddmsuinAnwiinermans 1
PHYS 103 Physics for Science Students 1
1.8, 104 Aanddmsutindnwinermans 2

18

3(3-0-6)

3(3-0-6)

3(3-0-6)
3(3-0-6)
3(3-0-6)
103 "290n
103 Credits
35 BUWAR
35 Credits
3(3-0-6)
1(0-3-0)
3(3-0-6)
3(3-0-6)
1(0-3-0)

1(0-3-0)

3(2-2-5)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)



207107

207108

208262

255230

(2.2)

PHYS 104 Physics for Science Students 2

19

1.90a. 107 UJURmsianddmsuindnuinenmans 1 1(0-3-0)

PHYS 107 Physics Laboratory for Science Students 1

1.9a. 108 UuRnsHandduiutindnunInermans 2 1(0-3-0)

PHYS 108 Physics Laboratory for Science Students 2

240, 262 adndesudmsuineeansuasmalulas 3(3-0-6)

STAT 262 Elementary Statistics for Science and Technology

9M.9. 230 BIANNT UALNITIANTNUAAINNTTY 3(3-0-6)

IE 230 Industrial Organization and Management
Aan Laifiaandn 68 ¥i2Enn
Major A minimum of 68 Credits

Tusnuutiegnales 36 nulein zdoadunszulIuIvTedu 300-400 wareeaas 18 nuqein
foudunszurndvszsiu 400 Yuld

Among the credits earned from the major courses taken, a minimum of 36 credits must be

from the advanced level courses (300-400), of which at least 18 credits must be from the 400 level

courses or upper.

203475

203477

206267

207205

207302

210200

210201

210202

210205

210206

(2.2.1) FvuanUsdu Laifiaandn 59 wiqefin
Major Requirements A minimum of 59 Credits

1.3, 475 aut® nszuIumMsviedndue waznisussendvomediues 3(3-0-6)

CHEM 475 Properties, Processing and Applications of Polymers

1.3, 477 UJURNsiadinedwes 1 1(0-3-0)

CHEM 477 Polymer Chemistry Laboratory 1

1.004. 267 B TIAAAAIERNT 1 3(3-0-6)

MATH 267 Mathematical Method 1

1.3@. 205 Iiluazanizudvan 3(3-0-6)

PHYS 205 Electricity and Magnetism

1.0, 302 Bianvsefindyagu 4(3-3-6)

PHYS 302 Fundamental Electronics

2961 200 nsseuslaeldlandUgymiduglutanmans 1(0-3-0)

MATS 200 Problem Based Learning in Materials Science

294, 201 Fageansidowi 3(3-0-6)

MATS 201 Introduction to Materials Science

.90, 202 Iassassndnuasanuliauysal 3(3-0-6)

MATS 202 Crystal Structure and Imperfections

1.9, 205 gauvnarmansianuazaunaa 2(2-0-4)

MATS 205 Materials Thermodynamics and Phase Equilibria

2.9A. 206 NShUALNALAZWHUN NN E 2(2-0-4)

MATS 206 Phase Transformation and Phase Diagram



210208

210221

210251

210275

210276

210315

210331

210343

210351

210355

210375

210383

210474

210496

210497

210499

1.9, 208 nsvudunakaznisaelaunuseuluan
MATS 208Mass Transport and Heat Transfer in Materials
170 221 ATLUIUNTHANTHR

MATS 221 Materials Processing

197, 251 audidiena ANy wazlaedian

MATS 251 Mechanical, Thermal and Optical Properties of Materials
.90, 275 YfUAnsiagmans 1

MATS 275 Materials Science Laboratory 1

1.9, 276 U{URMTIanmans 2

MATS 276 Materials Science Laboratory 2

14, 315 WATANSIANYMLIANIZVBYIAR

MATS 315 Materials Characterization Techniques

176 331 TaqWa

MATS 331 Composite Materials

1.6, 343 @3HNLAzL)

MATS 343 Ceramics and Glasses

296, 351 audflslniuasudanvesian

MATS 351Electrical and Magnetic Properties of Materials
2. 355 waluladansisiah

MATS 355 Semiconductor Technology

1.9, 375 UfURMsianmans 3

MATS 375 Materials Science Laboratory 3

1.0, 383 lanzuazlavignay

MATS 383 Metals and Alloys

1.9, 474 lsdlnnudmsuindnuianmans

MATS 474 Workshop for Materials Science Students
196, 496 dunumeianeans

MATS 496 Seminar in Materials Science
wazidondnethadey 3 niheRnmnnssundndeluil

and choose at least 3 credits from the followings:

1.6, 497 @vnafine

MATS 497 Cooperative Education

1.6, 499 N13AUAIN DT

MATS 499 Independent Study

(2.2.2) Fvuanidan laitiaanin

Major Electives A minimum of

20

2(2-0-4)

3(3-0-6)

3(3-0-6)

1(0-3-0)

1(0-3-0)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

1(0-3-0)

3(3-0-6)

1(0-3-0)

1(1-0-2)

6 MUBNA

3 YUIYAR

9 18nA
9 Credits

Tusuiutlognadas 9 mihefn azdeadunszurudmszeu 400 Juld Inadanainnssuliuian

oluil
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Among the credits earned from the electives courses taken, at least 9 credits must be

from the 400 level courses or upper. Choose any course from the followings:

210408

210424

210425

210432

210433

210434

210435

210436

210445

210448

210453

210454

210455

210462

210463

210464

210465

210483

196, 408 MidefiAvmeianmans

MATS 408 Selected Topics in Materials Science

196, 424 NIANHENLAYNITUGNNEN

MATS 424 Crystallization and Crystal Growth

294, 425 nssvrunmsnantaniugauagnmavaaeuuulivhans
MATS 425 Advanced Materials Processing and Non-Destructive Testing
.90, 432 Faguuslelng

MATS 432 Recycled Materials

1.6, 433 FuuAuazABUNIA

MATS 433 Cements and Concrete

1.9, 434 Jaauilu

MATS 434Nanomaterials

190, 435 dulesssuyd wedwesdinmuas Jaauauganim
MATS 435 Natural Fibers, Biopolymers and Biocomposites
2261, 436 Yanhamiiiensuszgndnisnaunme

MATS 436 Biomaterials for Medical Applications

290, 445 msdssiuguaznisusvgndianeaiindugs

MATS 445 Fabrication and Applications of Advanced Ceramic Materials
1.9, 448 Jaolevieuaans

MATS 448 Optical Materials

196, 453 Januargunsaldalviiluazusivén

MATS 453 Electrical and Magnetic Materials and Devices
221, 450 FandmiunsUszendfigampiias

MATS 454 Materials for Hish Temperature Applications
2261, 455 Fanifondanuy

MATS 455 Materials for Energy

196, 462 Tanmansvasilduung

MATS 462 Materials Science of Thin Films

1A, 463 MsUsEEu IR

MATS 463 Joining of Materials

290, 464 weluladmandeufindugs

MATS 464 Advanced Surface Coating Technology

2961, 465 AnmansiuRiuazsesio

MATS 465 Surface and Interface Science

1.6, 483 TavingLdanienImn

MATS 483 Physical Metallurgy

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)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)
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210485 120, 485 Msfanseulazndeuvesian 3(3-0-6)
MATS 485 Corrosion and Degradation of Materials

254181 ae.n. 181 Madeunuuimnssudmiuginldndnyimnssu 2(1-3-2)
ME 181 Engineering Drawing for Non-Engineering Majors

255323 1A.0. 323 miﬂizﬁu@mmmﬁmé’u 3(3-0-6)
IE 323 Introduction to Quality Assurance

255445 0. 445 nMaUszgnAldreufinnoidugedniuimnssugraminig 3(2-3-4)
IE 445  Advanced Computer Application for Industrial Engineering

(2.3) Fvn (913) litlaunin 15 wagin

Mainor (if any) A minimum of 15 Credits
tndnwiivsrasdazsedvin enadendeuinlvluaulafléidaaounulszne
winedadedl Bes TninfidaaoudmsuinAnuuminendodedmi lidesnin 15 wmie
An Tasaruiureuresenansgivinw dwevhliisuumheinrunasavdngaafiadudn 1
Honin 15 wiiehe
Student who wishes to have minor may take courses corresponding to any minor listed in
Chiang Mai University announcement about minors being offered for CMU students for at
least 15 credits with approval of an academic advisor which lead to addition of at least 15
credits to total

(3) nuAIVAINLES Laifiaandn 6 MUBAn

Free Electives A minimum of 6 Credits

PUNLLNR AUNUNEVBAAVIIANTE UV
sWaNszUATI AU dusaY 6 wan fasaludl

1.

LAY 3 FILSN  WEARIDY ABMY WATNIAIYY/ANVNIVT NNTTUIUIBITUFINA

2. 1@a% 3 fvine wunlesail

1) @UILSN (MEN308) LARIDT SEAUVBINTEUIUIN

1%
=

“100-200” WARIDe  NIEUIAYITEAUNUSIY
“300-400” Lansile  NIYUIAMTEAUES
2) @uiIna1e (MaNdY) wansdia vanevgluananiv

3) @udving (Manwiae) uanats synsuluvnavgvesanvin

3.1.4 UEAIUNUAITANED
VANGATY 2 wiudueun1sAnwivilouiuaudaduln 3 amaseun 1
FUUN 1 AAnsAnd 1

001101

140104

[
[

1.9. 101 mmé’mqwﬁugm 1 3(3-0-6)
ENGL 101 (Fundamental English 1)
5.9. 104 madunaiios 3(3-0-6)

PG 104 (Citizenship)



203111

203115

206111

207103

207107

JuUIN 1 A1ANISANEN

001102

201190

203113

203117

204100

206112

207104

207108

JUIN 2 A1ANISANEN

001201

201111

2.A4. 111
CHEM 111
1.A4. 115
CHEM 115
1.A0. 111
MATH 111
2.d. 103
PHYS 103
9@, 107
PHYS 107

1.9. 102
ENGL 102
93.91. 190
SC 190

1A, 113
CHEM 113
2.A. 117
CHEM 117
73.AW. 100
CS 100

1A 112
MATH 112
21.0d. 104
PHYS 104
.98, 108
PHYS 108

1.9. 201
ENGL 201
2. 111
SC 111

\Adl 1
(Chemistry 1)
UfuFinisadl 1
(Chemistry Laboratory 1)
wAaAad 1
(Calculus 1)
WanddwsutindnunInemans 1
(Physics for Science Students 1)
UfuRnsianddmsutinfnwinenmans 1
(Physics Laboratory for Science Students 1)
Fdnwiialuiden
(General Education Elective)

594 (Total)
2
mmé’mqwﬁugm 2
(Fundamental English 2)
N3ARYEIA T ﬂ’l‘iLLﬁj{jiyﬂ’lLLagmigaa’l‘i
MINYIANERNT
(Critical Thinking, Problem Solving and Science
Communication)
\Adl 2
(Chemistry 2)
UfuRnsLedl 2
(Chemistry Laboratory 2)
wialuladasaunenayTinadisln
(Information Technology and Modern Life)
wAaANE 2
(Calculus 2)
Wanddusutin@nunineemans 2
(Physics for Science Students 2)
UfuRnsianddmsutinfnuinemans 2
(Physics Laboratory for Science Students 2)

594 (Total)
1
NI IUTNIATIZLAazN T ueesliUTz@nSua (Critical
Reading and Effective Writing)
TanuusIneaans
(The World of Science)

23

3(3-0-6)

1(0-3-0)

3(3-0-6)

3(3-0-6)

1(0-3-0)

20

3(3-0-6)

3(3-0-6)

3(3-0-6)

1(0-3-0)

3(3-0-6)

3(3-0-6)

3(3-0-6)

1(0-3-0)

20

3(3-0-6)

3(3-0-6)



206267

207205

210201

210202

210205

210275

JUIN 2 A1ANISANEIN

001225

202101

202103

210200

210206

210208

210221

210251

210276

JuUUN 3 A1ANISANEIN

203475

203477

q.A8. 267
MATH 267
2.0d. 205
PHYS 205
2.9, 201
MATS 201
2.9, 202
MATS 202
2.7, 205
MATS 205
13, 275
MATS 275

1.9. 225
ENGL 225
2.91. 101
BIOL 101
2.91. 103
BIOL 103
2.9, 200
MATS 200
3.0, 206
MATS 206
2.9, 208
MATS 208
2.9, 221
MATS 221
2.9, 251
MATS 251

2.9, 276

MATS 276

1A, 475

CHEM 475
2R 477

Widsndlamans 1
(Mathematical Method 1)
Iniuazanizusimgn
(Electricity and Magnetism)
Sanaand.Josdu
(Introduction to Materials Science)
lassaiamdnuazanuliauysol
(Crystal Structure and Imperfections)
gauvnaransTanuazaunaa
Materials Thermodynamics and Phase Equilibria
R sianaans 1
(Materials Science Laboratory 1)

594 (Total)
2
mwdinguluusuninemansiazmalulad
(English in Science and Technology Context)
FAneitug 1
(Basic Biology 1)
UHURn5¥Inen 1
(Biology Laboratory 1)
msdeuileglilanddymiduguluianemans
(Problem Based Learning in Materials Science)
NTuUaLNALAE WHUN TG
(Phase Transformation and Phase Diagram)
nsvudanakaznisaeleunuseuluian
(Mass Transport and Heat Transfer in Materials)
NILUIUNSNENTER
(Materials Processing)
auUidana anuieu uazuasvesian
(Mechanical, Thermal and Optical Properties of
Materials)
iR sTanaans 2
(Materials Science Laboratory 2)

594 (Total)
1
auud nzuIuNIwWanduel wasmsUszendveaned
wos
(Properties, Processing and Applications of Polymers)
Ufuinsiinediues 1

24

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

2(2-0-4)

1(0-3-0)

21

3(3-0-6)

3(3-0-6)

1(0-3-0)

1(0-3-0)

2(2-0-4)

2(2-0-4)

3(3-0-6)

3(3-0-6)

1(0-3-0)

19

3(3-0-6)

1(0-3-0)



208262

210343

210351

210375

210383

LU 1

CHEM 477
.60, 262
STAT 262
.0, 343
MATS 343
2.9, 351
MATS 351
2.9, 375
MATS 375
2.9, 383
MATS 383

(Polymer Chemistry Laboratory 1)
anloudmsuinemansuaznalulad
(Elementary Statistics for Science and Technology)
LYINLAZLD
(Ceramics and Glasses)
antRBslniuazudinanuesian
(Electrical and Magnetic Properties of Materials)
U UAmsianaans 3
(Materials Science Laboratory 3)
Tavzuazlanguay
(Metals and Alloys)
enden
(Major Elective)

593 (Total)

1%
o

wangnania 2 wiullununsfinwisnstuiauatuln 3 sadeui 2 Guduld

JUUN 3 A1ANISANYIN 2

207302

210315

210331

210355

JuUUN 4 A1ANISANEIN

204102

210496

2.9d. 302
PHYS 302
2.9, 315
MATS 315
.91 331
MATS 331
.96, 355
MATS 355

2.AN. 102

CS 102

2.9, 496
MATS 496

ddnwseiindyagiu
(Fundamental Electronics)
WALANIMANYULIANYVDYIAR
(Materials Characterization Techniques)
TARNEL
(Composite Materials)
weluladansiiaiah
(Semiconductor Technology)
I nenden
(Major Elective)
594 (Total)
1
MATiteyadaateyN1sE I UmMATALAENTS
Useynd
(Intelligent Data Analysis : Survey of Techniques and
Applications)
fununmedanmans
(Seminar in Materials Science)
Leniaen
(Major Elective)
Leniaen
(Major Elective)

25

3(3-0-6)

3(3-0-6)

3(3-0-6)

1(0-3-0)

3(3-0-6)

20

4(3-3-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

16

3(2-2-5)

1(1-0-2)



JUUN 4 ArAnTSANEIN

210499 1.6, 499

WHU 2

JuUUN 3 A1ANISANEIN

207302

210315

210331

210355

210474

255230

JuUUN 4 A1ANISANEIN

204102

210496

703103

MATS 499

2.9d. 302
PHYS 302
2.9, 315

MATS 315
2.9, 331

MATS 331
.. 355

MATS 355
3.0, 474

MATS 474
1F.9. 230

IE 230

1.AN. 102
CS 102

2.9, 496

MATS 496
Ug.na. 103
MGMT 103

FAnwviliden
(General Education Elective)
594 (Total)
2
NSAUAINDETY
(Independent Study)
donias
(Free Elective)
Iaenias
(Free Elective)
594 (Total)

2
ddnwseiindyagiu
(Fundamental Electronics)
WALANTUIANYULIANIZVRYIAR
(Materials Characterization Techniques)
plaTH
(Composite Materials)
welulafansfeianh
(Semiconductor Technology)
lsfnaudmiutinAnwianenans
(Workshop for Materials Science Students)
BIANT HATNITIANITIIUAAMNTTU
(Industrial Organization and Management)
v ueniann
(Major Elective)
394 (Total)
1
MATiteyadaateyN1sE I UmMATALAENTS
Useynd
(Intelligent Data Analysis : Survey of Techniques and
Applications)
fununmedanmans
(Seminar in Materials Science)
madufusznounisuargaiadosiu
(Introduction to Entrepreneurship and Business)
I nenden
(Major Elective)

13

4(3-3-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

1(0-3-0)

3(3-0-6)

20

3(2-2-5)

1(1-0-2)

3(3-0-6)

26



B AIGRRIGE]
(Free Elective)
A naenas

(Free Elective)

JuUUN 4 A1ANISANEIN 2

210497 1.0, 497
MATS 497

210499 1.6, 499
MATS 499

anniafne)
(Cooperative Education)
%30
NIAUAINDETY
(Independent Study)

3.1.5 AM95UNEANYMENTTUIUIU
seylilunanuan

3.2 %9 AuntaaAMIAIveIaIRTd

3.2.1 219598 SURnvaUNANgAs / 919158UsEImMANgAs / 919138UsEAN

59U (Total)

593 (Total)

27

16

6 30 3

=D

Fa-uwsna

AR
9 9

AszuEaN/aunnd

FUIUKAY

Uagtu

Wausuuge
nangns

F¥IN159594
(Waulusees

UFA.

)

2]

U

5 Yanga)

030300 YgylIes

WA (Tanaans),
Ineaeedl, 2548
Wma(aneans),
wINeae e, 2544
W.U(Tanmans),
IRl 2541

0

8.25

0

16 (5)

3A.AT AW Auila

Ph.D. (Materials Science and
Engineering), University of Surrey,
UK., 2000

. @@End),

WMIneaeledlug, 2536
W.UWEnE),

WIeaudediud, 2530

4.63

2.88

4.63

2.88

103 (38)

NA.AT.DTITT ALY

W.A.(Tanenans),
wINeae e, 2551
W (Tanaans),
urIneaedeslul, 2545
w.u.(aneans),
uRINeaedesll, 2542

7.38

7.38

35(1)
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=D.

Ya-uwana

AR

AszudaN/dUnNY

Wausuusa

Uagtu .
nangas

2] UF. 2] UF.

FIUIUNANY
F¥IN1959U
(wasuluszes
5 Udgn)

NAL.AS.ITEAY MBS
qa3300*

WA (Tanenans),
URINeaedeslul, 2553
. WEnduszand),
uRINeaedeslul, 2548
m.u.Wa@nd),
uRINeaedeslul, 2542

7.11 0 7.11 0

31 (21)

NA.AS.TUR 555U

WA (Tanaans),
uRIneaedesll, 2547
Wma(aneans),
wINeae e, 2544
W.U(Tanmans),
WMIngaeledlug, 2540

6.36 190 | 7.11 1.90

24 (6)

FAANTNUANIINU Lﬁﬂﬁﬂ

Ph.D. (Physics),

University of Warwick, UK., 2001
M.Sc. ( Physics Methods of
Materials Characterisation),
University of Warwick, UK., 1996
w.u.(Wand),
WIneaeledlug, 2538

4.08 2.05 383 | 2.05

168 (24)

AAT.ABUIA FIIUMNA

WA W@nd),
WMIneaeledlug, 2537
w.u.(Wand),
uRINeaedeal, 2531

5.08 1.13 5.08 1.13

218 (42)

NA.AS.ANAUR luAnIIe

Ph.D. (Materials Science),
University of Nottingham, UK,
2010

. @End),
uRINeaedeslul, 2543
w.u.(aneans),
WMIneaeledlug, 2536

463 | 275 | 4.63 | 275

14 (4)

37.A5. 980G 1EIRTY

W.A.(Tanenans),
WMIneaeledlug, 2550
Wma(aneans),
wIneaeedly, 2547
w.u.(Wand),
UINYISUAIUASUNTILSAIUTEEU
1Ing, 2545

6.28 1 6.28 1

76 (27)

10

o

19 5.9 WA.AT.TENG
UITNIUTHLA

D.Phil. (Materials) ,
University of Oxford, UK., 2010
M.Met. (Advanced Metallurgy),

545 | 2.18 | 545 | 218

20 (7)
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=D.

¥o-uuana

AR

AszudaN/dUnNY

Wausuusa

Uagtu .
nangas

=) =)

2] UF. 2] UF.

FIUIUNANY
F¥IN1959U
(wasuluszes
5 Udgn)

University of Sheffield, UK., 2005
27.u.(3rmnssulanenns),
PANTAUUNINGS8, 2545

11

NAL.AT. TR IYYINA

WA (Tanaans),
URINeaedeslul, 2550
W (Tanaans),
uRIneaedesll, 2547
m.u.Wa@nd),
wnIne1duauasyondl, 2545

711 | 045 | 7.11 0.45

55(9)

12

2.05.1010UY WIAEIMN

Ph.D. (Materials Science),
University of Leeds, UK., 2001
WM. End),
WMINeaeledlng, 2532
W.u.(Wand),
WMIneaeledlug, 2530

3.26 1.38 3.26 1.38

11(1)

13

NA.AS.5ARYINT LSeULeY

WA (Tanenans),
uRINeaedeslul, 2556
w.u.(Janeans),
URINeaedesl, 2551

7.83 0 7.83 0

40 (12)

14

5A.0531 WilaLie

m.a.Wand), uninedudesivg,
2544
w.aF@nd), iinedudesin,
2532
WU EE), unineaedesln,
2530

7.88 0 8.63 0

24 (6)

15

IA.05.8Y Dalaley

WA (Tanaans),
uRINeaedeslul, 2549
W.a.(Tanaans),
unRIneaedeslul, 2546
w.u.(Janeans),
WMIneaeledlug, 2543

525 | 218 | 525 | 218

167 (32)

16

AATANG BTiuA

Ph.D. (Materials Science),
University of Leeds, UK., 1999
M.S. (Ceramic Engineering),
University of Leeds, UK., 1995
w.u.(Wand),
WMIneaeledlug, 2537

2 6.25 1.75 6.25

242 (10)

17

HA.AT.OTMA 91913
1591

WA (Tanenans),
wMIngdededing, 2550
WAL @),

3.22 3.88 3.22 3.88

154 (41)
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=D.

¥o-uuana

AR

AszudaN/dUnNY

Wausuusa

Uagtu .
nangas

=) =)

2] UF. 2] UF.

FIUIUNANY
F¥IN1959U
(wasuluszes
5 Udgn)

wINeae e, 2544
w.u.(W@nd),
WMIngdeledng, 2542

18

IALATOUYY TVITAET

Ph.D. (Materials Science and
Engineering), Stanford University,
USA, 2003

M.S. ( Materials Science and
Engineering), Stanford University,
USA, 1997

B.S. (Materials Science and
Engineering), Northwestern
University, USA, 1995

446 | 263 | 6.20 | 2.63

141 (33)

19

5A.05.00%9% aulTy
WY

D.Phil. (Materials Science),
University of Oxford, UK., 2009
B.Sc. (Materials Science and
Engineering), UMIST, UK., 2004

7.70 0.75 7.70 0.75

47 (18)

20

SA.AT.DUUN Teaw1Dy

Ph.D. (Concrete Technology),
University of Dundee, UK, 1999
M.Sc. (Concrete Technology
Construction and Management),
University of Dundee, UK, 1995
B.Eng. (Civil Engineering),
University of Salford, UK, 1994

7.00 | 025 | 7.00 | 0.25

127 (32)

21

NA.AT.ENA WAUNTIET

wma. ({@nd), uninededesle,
2552

.. WEnd), nasnsaluvinends,

2545
wmu. @End), umInenaedeeluy,
2543

7.99 0 7.99 0

22

WA.ASHWE ANaLEINgY

Ph.D. (Physics),

University of Birmingham, UK.,
2011

m.u.Wa@nd),
unrIneaedesll, 2548

6.73 0 6.73 0

13 (6)

23

o

NF.AS.8935500 358
LUSUR

.o WEnd),
URINeaedeslul, 2555
. @End),
WMIneaeledlug, 2549
w.u.(Wand),
wINeae e, 2544

7.41 0 7.41 0

20 (11)
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Anumenislunanisseuiussaunisalnaauuvestinfinw dfadl
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4.2 479181

FUUN 4 nANSANEIN 2

4.3 NM1TIAINUATAITISERU
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D

5. fafvuaiisaiunisinlassunieauide
5.1 A1asUTElange
TnssnuniesnAdeasdulunumuaulavesindnwiidenadesuazieulosiuanuiseves
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5.3 9291an
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UNUNLEAINITNTERNANUTURAYIUININTTIUNAENSNSITEUIINMEangAs (PLOs) gnszuauidvn (Curriculum Mapping)

ngudvn / Fodn GELO1 GELO 2 GELO 3
AU Juuneadizeus Judsw | JunadioswesUsene wazlan
(Learner Person) ahuassd | Adewsuiaveunaziduuds
wiInNssuy (Active Citizen)
(Innovative
Co-creator)
1.1 11213 ] 14| 21 22 |31 32|33 | 34|35

uunIY RN

Ia v Y o [ Y a Y
ﬂaqll'lslﬂﬂ’TLlﬂ'W5WC‘1.I‘LJ'WIﬂ‘L‘J3ﬂ’]§LUUEJ'L'§EJu3 (Learner Person)

001101 | mMudsnguitugiu 1 g
(Fundamental English 1)

001102 | Mudsnguitugiu 2 g
(Fundamental English 2)

001201 | NsoU@RPTITRLazNITsuetwliUszAvoNa L4
(Critical Reading and Effective Writing)

001225 | mwdanguluviunminemansuazmalulad ®

(English in Science and Technology Context)

011269 | USwayaswghanesiies L
(Philosophy of Sufficiency Economy)
057136 | fiv @V AUTIONINUASNTANAUIAMAING IR o

(Sport, Health, Fitness and Wellness
Development)
074100 | TawwinisiensaaasuavnIn L

(Nutrition for Promotion of Health)
204100 | waluladasaunalaydinadeln ®
(Information Technology and Modern Life)




ngudvn / F3 GELO1 GELO 2 GELO 3
AU Juuneadiseus Judsw | JunadioswesUsene wazglan
(Learner Person) afeassd | Aflanusuinveuuasidunds
UINNIIY (Active Citizen)
(Innovative
Co-creator)
1.1 12 113 ] 14 2.1 22 | 3132 33| 34|35
702101 | nsRuludinuszaniu ®
(Finance for Daily Life)
nauivIdunIaYTinee MsdudswaiassAuianssu
(Innovative Co-creator)
013110 | InIneiudinuszdriu ®
(Psychology and Daily Life)
201114 | Inermansdandenlulanilagiu ®
(Environmental Science in Today’s World)
201190 | nsAneginasaug I nMuAdynilazng L4
deansmainenmans
(Critical Thinking , Problem Solving and
Science Communication)
703103 | madufuszneunmsuasssiaidou L
(Introduction to Entrepreneurship and
Business)
888107 | maisusugsiavuAdviaunanmledu L
(Business Startup on Digital Platform)
nguAnFumsRauineenslunadiosiiduuds (Active
Citizen)
012200 | Imenan L

(Mind Volunteer)

37



ngudvn / F3 GELO1 GELO 2 GELO 3
AU Juuneadiseus Judsw | JunadioswesUsene wazglan
(Learner Person) a5eassn | AfenuduRaveunavidunds
UINNIIY (Active Citizen)
(Innovative
Co-creator)
1.1 12113 | 14 2.1 22 | 31|32 33| 34|35
057132 | Finilgulurreinusu L4
(Happy Life in Camping)
103271 | &fAn3dny ®
(Music Appreciation)
140104 | msifunaiies L4 o
(Citizenship)
201111 | lanuisinenenans ®
(The World of Science)
ngui / Fadn PLO 1 PLO2 |PLO| PLO4
SAEIY 1111211314 ] 21| 22 3 4.1 | 4.2
UUINIVUANIL
NHUAYIUNY
202101 %ﬁwmﬁugm 1 L4 ® ®
(Basic Biology 1)
202103 | UfURANI5TIINe 1 L e o o
(Biology Laboratory 1)
203111 | il 1 L ® ®
(Chemistry 1)
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ngudvn / %2391 PLO 1 PLO2 | PLO| PLO4

SHEIY 1111213114 21| 22 3 4.1 | 4.2

203113 | vpdl 2 ° ° o o
(Chemistry 2)

203115 | YfuAnisiadl 1 L o e | o
(Chemistry Laboratory 1)

203117 | YfuAnisiadl 2 L o e o o
(Chemistry Laboratory 2)

204102 | mMyIAsziteyadaniez:nsdsiviumailauazns ¢ 0
Uszynd
(Intelligent Data Analysis : Survey of Techniques and
Applications)

206111 | uAARAd 1 g L
(Calculus 1)

206112 | uAapda 2 L o
(Calculus 2)

207103 | W@nddwsutind@nwinemans 1 L4 ® ®
(Physics for Science Students 1)

207104 | Wanddwsutindnwiinenmans 2 L4 ® ®
(Physics for Science Students 2)

207107 | UuRnsiidnddmsutinfnuiineneans 1 g L e | o
(Physics Laboratory for Science Students 1)

207108 | UfuRnsildnddwiutinfnuiiveneans 2 g L e | o
(Physics Laboratory for Science Students 2)

208262 | adfiledudmiuinermaniuazinalulad e o o o
(Elementary Statistics for Science and Technology)
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ngudvn / o PLO 1 PLO2 | PLO| PLO4

SHEIY 1111213114 21| 22 3 4.1 | 4.2

255230 | 99ANTT HALNITIANITNUYAAMNTTY L4
(Industrial Organization and Management)

nguvNeN

203475 | aud® nsruIuMIIHEA S warn1sussyndAvenediies o & o o o o
(Properties, Processing and Applications of Polymers)

203477 | YfuRn siadinedies 1 e o o o L
(Polymer Chemistry Laboratory 1)

206267 | I BIALAAIENT 1 e & o o o o o o
(Mathematical Method 1)

207205 | lwihuavannizusivan e o o
(Electricity and Magnetism)

207302 | Bdnwselindyagu o o o e o
(Fundamental Electronics)

210200 | nsdeuileglilanddymidugluianmans e o o e o o o
(Problem Based Learning in Materials Science)

210201 | Fanmansidosiu e o
(Introduction to Materials Science)

210202 | lassaswdnuazauliauysal o o o
(Crystal Structure and Imperfections)

210205 | gaumwaransianuazaunaia e o 1
(Materials Thermodynamics and Phase Equilibria)

210206 | msuUasnalagLHUN LI LA ®
(Phase Transformation and Phase Diagram)

210208 | msvudwIakarn1saeleunuiauluian LA L
(Mass Transport and Heat Transfer in Materials)
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ngudvn / 93 PLO 1 PLO2 | PLO| PLO4

SHEIY 1111213114 21| 22 3 4.1 | 4.2

210221 | nszvaumsHanTan oo o
(Materials Processing)

210251 | audfdeng Anudeu wasuawesian o o o o o
(Mechanical, Thermal and Optical Properties of Materials)

210275 | UURnsTanmans 1 o o 1
(Materials Science Laboratory 1)

210276 | UURnsianmans 2 o o o e o o
(Materials Science Laboratory 2)

210315 | wALANSIENBULIRNLYDYIAN L
(Materials Characterization Techniques)

210331 | Tanuay LA
(Composite Materials)

210343 | wadnuazuin ® & o o o o o o
(Ceramics and Glasses)

210351 | audfdslniiuazwivdnvesian e o
(Electrical and Magnetic Properties of Materials)

210355 | wialuladansisdih e & o o o o o
(Semiconductor Technology)

210375 | UfuRnsianemans 3 e o o o o
(Materials Science Laboratory 3)

210383 | lanzuazlanzwa e o o o
(Metals and Alloys)

210474 | Ts@lnaudwivindnuiianmans o o o L L
(Workshop for Materials Science Students)

210496 | dunwmetanmans o o o o o
(Seminar in Materials Science)
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ngudvn / 93 PLO 1 PLO2 | PLO| PLO4

SHEIY 1111213114 21| 22 3 4.1 | 4.2

210497 | anfadne e & o o o o o o
(Cooperative Education)

210499 | n1sAuAIDaTy e & o o o o o o
(Independent Study)

210408 | vhdefiiAun1ianmans o o o
(Selected Topics in Materials Science)

210424 | MInNKANKAENISUGNKEN e o o e o o
(Crystallization and Crystal Growth)

210425 | nsruaumanantantugauazmsmaaounuulivhats L 1
(Advanced Materials Processing and Non-Destructive Testing)

210426 | guvwaransvesianuasn1sUszand e o L
(Thermodynamics of Materials and Applications)

210432 | TanuUsltln e o o
(Recycled Materials)

210433 | Fuuduazaounin e o o
(Cements and Concrete)

210434 | Taquilu g e o o L
(Nanomaterials)

210435 | Eulesssud wedwestinmuwas FannaudInIm e o o L
(Natural Fibers, Biopolymers and Biocomposites)

210436 | andanmilonisussyndnisnisunng L 1
(Biomaterials for Medical Applications)

210445 | nisUssRviuazmIUTzend anwadindugs o o o ®
(Fabrication and Applications of Advanced Ceramic Materials)

210448 | YanBeimumans o o o o o o
(Optical Materials)
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ngudvn / o PLO 1 PLO2 | PLO| PLO4

U GRAN 1.1 11211314 ] 21| 22 3 4.1 | 4.2

210453 | Taquazaunsalidelnihuasusingn e o o
(Electrical and Magnetic Materials and Devices)

210450 | Yandmiumsuszendiigungiigs L o o
(Materials for High Temperature Applications)

210455 | Yaqulendany o o o
(Materials for Energy)

210462 | Janenanivesiiauu1 o o o e o o
(Materials Science of Thin Films)

210463 | MyUszanuiag o o o
(Joining of Materials)

210064 | wielulaBnmaindeufindugs g L o o
(Advanced Surface Coating Technology)

210465 | Sneneamsituiuazsessio LA ®
(Surface and Interface Science)

210483 | TaWingndenienn e o o
(Physical Metallurgy)

210485 | nsfiansounaznndeuvesian e o o o L
(Corrosion and Degradation of Materials)

254181 | madeunuimnssudmiugidledndnyimnssu o 6 o o o L
(Engineering Drawing for Non-Engineering Majors)

255323 miﬂszﬁ’uaiumwﬁmﬁu ®
(Introduction to Quality Assurance)

255445 | nisUssgnelldinenfinmestugedmivimnsaugnanis ®
(Advanced Computer Application for Industrial Engineering)
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HANTEEUINUNTOUNINTFIUAMRAITEAUANFANY LKA (TQF) PLO 1 PLO 2 PLO 3 PLO 4
11 | 12 | 13 | 14 | 21 | 22 4.1 4.2
5.2 gnansaunladamnlegldasaunanisadamans vsethadsun v
Uszgnalflumsuidgmilfetosesisaisassd
5.3 ansadeasesediusyAvinwisniauazmadeu Feonldsuuuy v
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AUAN 5. nannalun1sUsEuNaUnAnEn

1. ngszdeunsenaninud Tumslissiuazuuy
Mszuudsuiu wazmdsudulumsiauasUssifiuna uenainnsyuiwdvimvunliinuay
Usziliunadnesnes S waz U Hudduty dslaifimansudi
dydnwallazmunugveInTinuarUsziliunanss uawivinneg Tinmnum 91l
(1) Shusersutuiitianasutu Wiuuasad

SnusauTY AURUNY Adduty
A Ao (EXCELLENT) 4.00
B+ Aun (VERY GOOD) 3.50
B A (GOOD) 3.00
C+ Aneld (FAIRLY GOOD) 2.50
C wald (FAIR) 2.00
D+ 99U (POOR) 1.50
D 99uuN (VERY POOR) 1.00
F mn (FAILED) 0.00
2) shwsaduduildtiaaduiu Wimunsed
SnusauTY AURUNY
S Jufinela (SATISFACTORY)
U Liidufinela (UNSATISFACTORY)
% HLU9uANY (VISITOR)
W A308UNTLUIUIYT (WITHDRAWN)
CE whedafildanmsnegey
(CREDITS FROM EXAMINATION)
cP whedafldanmsiaueniluazauy
(CREDITS FROM PORTFOLIO)
S mieAnildnnismegouinnssu
(CREDITS FROM STANDARDIZED TESTS)
cT wheiafildannsssifiudeeusuiidalaevmienusiige
(CREDITS FROM TRAINING)
CX whedafildsuannseniunisiSeu

(CREDITS FROM EXEMPTION)
(3) SnwidutuimMyinwasyssiliunadsldduan Tinvuadsil

INWIANUIY AYNUVANY
| mMyinnadslaianysal INCOMPLETE)
P nsisgunsaeudalidugn (IN PROGRESS)

AszuIvINTnAnwlaansutu A, B+, B, C+, C, D+, D %138 S, CE, CP, CS, CT wag CX
Wintu 9ztiunthefsveanseundvtudumbeinasauiiodnsanisine
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Fydiistuantaduiuey Y1 | V2| V3| Via| Vs

WIATFIUAMIAEIYY/ 11U

1. fmsUssgumdngasitenisy fans uagnumuniseidunumdngas sghalfesd X X X X X
msfinwazaesnds InefionasdiSuliaveundngnatiiiu sy egrntiasdonar 80
wardinsdufinnisuseaamnady

2. fiswariBunuomdngns MULUU 1AD.2 TidenndesiunTaUNRSTIUARLAILR X X X X X
Y301ATTINAMAAIY/ENUTIN

3. fnwasldenvenIsUIin uayseavidenvesUssaunisalnirau (1) auwuy X X X X X
uPe.3 way uee.4 ag1taenaunsUaaeuluusarniansfinuivinsuynnssuivin

4. dpvisenuNamsAIuMSURINTEUIAY UAETIBNUNANIATIUNNTUDS X X X X X
Ustaumsalmaau maLuy Uee.5 way uRe.6 TasunnnszunAniideaonly
wingns el 30 Tu waehulaniansiinw

5. dvsenumemstiumremngATLLUY 1Ao7 melu 60 Tu vdeAuand X X X X X
M3ANN

6. SimsmudeuradunvsvesinAnyInmINAsgIUNaN3Eeus sy uee3 uay X X X X X
uAe.4 (i) agosdosay 25 vesnszundniidasouluirardnmsfinm

7. imswaw/JSulTnsianisiieunisasu nagnsnisaeu vise MsUsEEUNaNTs X X X X
Feous nnramsussdiunsidunuiinenuly uee.7 Biud

8. o Tulinveundngnanldsunsuisidu Susuushdumaumsdams X X x X X
WANgns

9. MdEsURaveUrAngaInAUlASUNITMIMIANNG wag/vEedvdin egwlesl | x X X X X
av 1 A

10. szumsianelavesiinfnuilaine dadislusififidenmnmmingns wadlides X X
31 3.51 NAZLLUAL 5.0

11 szumaianelave sflidndinisivetamislmi wdlivosnin 3.51 mnezuuuida X

5.0
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AMANUIN
1. ANBSUNYANBAIZATIUIUIYY
€.2. 101 (001101)  : AMWIBINYNUFIU 1 3(3-0-6)
ENGL 101 :  Fundamental English 1

Revlvildosinurioy ;i

msdeansnwdangy ion1sufauiusludinusediiu vinwensils ya eruuaziFeuly
seuidowiu Tuuiummadsauuay fausssuiivannvaneifiomaidoudnaontin

Communication in English for everyday interactions. Basic listening, speaking,

reading and writing skills in various social and cultural contexts for life-long learning.

€.8. 102 (001102) D NWBINnUNUgIY 2 3(3-0-6)
ENGL 102 :  Fundamental English 2
Waulvfidosriunay  : %.2. 101 WSPAIUANNLIUYIUVDINIAIYY

nsdeasnwsanguiion sUSFuRuSIuInUsednTu inwensils wa auuasdeulusediu
MugautuluuTunnsdinuuas Sausssunvanvaneienisiieusnaontiin
Communication in English for everyday interactions. More advanced listening,

speaking, reading and writing skills in various social and cultural contexts for life-long

learning.

1.8. 201 (001201) © A159IULBNIATIZRATNSUEURENTUSE AN NG 3(3-0-6)
ENGL 201 : Critical Reading and Effective Writing

Wwaulafideeniunay @ ¥.9. 102 #I9AINAUAIUYBUVBINIATIYN

TINYe A 189N udmMIUNITEIUTIATIERINUNAITRLARAL FBAN9Y kazN1SleueEIadl
Usgavdua TuihdenuanuaulavesiFoy
English Language skills for critical reading from different sources and media and

effective writing on topics of students’ interests.

1.9. 225 (001225) : mMudengquluusuninendiansuasmalulad 3(3-0-6)
ENGL 225 :  English in Science and Technology Context
Woulviideitunon  :  w.8. 102 W38MNANNTUYDUVBINIATYN

PNy IAUTENDU LATVUNITAVDINILHANIENG WlaN1SFRa1Tag19liusz@ns nwluuSunymig
INerFanskazinalulag
Specific language functions, components and skills for effective communication in

science and technology contexts.
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w.Us. 269 (011269)  : USugyuAsegNaNaINes 3(3-0-6)
PHIL 269 :  Philosophy of Sufficiency Economy
Woulvidasrtunon  : ldd

ey Wwifie  wagndnn1svesUsvAsegnanamies  n1saduTinn sy 1Lasugne
WoLiee annsUsEgNAlTUSTLATYgRanaLiius

Definition, concept and principle of philosophy of sufficiency economy. Livelihood
according to philosophy of sufficiency economy. Application of the principle philosophy of

sufficiency economy.

4.AW. 200 (012200) : IAIE 3(2-2-5)
RE 200 :  Mind Volunteer
woulvidassnunan ;T

WIARLIBIIND1ET NANFTINNUFIUVERN1ATtUAIEUIAN9 NSENUGURNUAIBTRDTEN
The concept of mind volunteer, basic principles of mind volunteer in various

religions, the practice of mind volunteer.

1.37. 110 (013110)  : N IMINUTINUTLINU 3(3-0-6)
PSY 110 :  Psychology and Daily Life
woulendesinunau  :  ldl; dwmsulndnwinlalgdven

IIneiuTInuseiniu Tadesudnuazdinyana Jadusmuduiusamsenitaunna Uiy
RIVEAGH

Psychology and daily life. individual factors. interpersonal factors. Social factors.

f.a. 132 (057132) : PIndgvludrewnusy 2(2-0-4)
EDPE 132 : Happy Life in Camping
Woulvidasitunouy @ Tl

(%

auhlufeafuAeinuss Usvg wagiagusrasduesaeinusy Ussinvaesaneinusy
Aanssusineg ionadendaludesinusy msnwisssuvd Uil wazniseusne msnausudnd1esin
wsu masludirAeinusy msuszdiunaaeinusy uaglnufufnmsdnaeinusy

Introduction to camping, philosophy and objectives. Kinds of camping. Camping
activities. Nature study, forest and conservation. Planning of camping management and

camping leader. Camping evaluation and practice on camping activities.

A.a. 136 (057136) D AW AN AUTIONMNWLASNMTHAILIAMAIWEIN 3(3-0-6)
EDPE 136 :  Sport, Health, Fitness and Wellness Development
Woulvidosiunow il
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gunm #énn1sgAnn nsidenAanssuniseeniidaneiminzaufunuieanaznsly

FAmUszsiu mefindtnugduiiugnumansfmuasmsadaaiuaussonmnmienis mMasuiniey
N1599NNNAINTEY i’mﬁg\‘imi@LLamuLmL‘ﬁamiﬁqmmwﬁﬁLLazﬂﬂiﬁwuﬂﬂmﬂWW%%

Health, principle of sports. Select of sport activities exercise for health and

everyday living, Practice of basic skill of sports and building physical fitness, Playing sport and

exercise. Self care for health and wellness development.

A.gv. 100 (074100) Imu'm'lil,ﬁan'lidqLa‘%uq%mw 3(3-0-6)
EDHL 100 . Nutrition for Promotion of Health
woulvndasunay Ll

ANNMINY UarANLAIARYBINTTARATUAVAN wazlAYUINTT AIIUABINITOIMTVRIUAAR
Forinee M3aunumularuIng waznsusziunglayuins msfinwuslaaiidevesynna uay
MsATIEe 330l nmEfiAnainnsusiag

Meaning and importance of health promotion and nutrition. Food requirements at all
stages of life. Planning of nutrition and evaluation of nutrition status. Study of consumer

behavior. Analysis and synthesis of consumer status.

29.8. 271 (103271)  : deAmIdng 3(3-0-6)
DART 271 ¢ Music Appreciation
woulvndassunay Ll

msflauagnsturimanuiudeuvesauning unnuay lldng Tuan Hugtuesddseneues
AuAs UFuNvednusd ta3esnuns tnuseiusuasinausinidedeswedan qunisnmmenuns
sULuUAUnS wazUseiRvesnuns

Listening and appreciation of the masterpieces of Western and non-Western music;
fundamental music elements; musical context: musical instruments; the world great

composers and musicians; music aesthetics; musical forms and history of music.

5.91. 104 (140104) . nsilunaiiios 3(3-0-6)
PG 104 : Citizenship
woulvidasunan ;T

amng e wazinAnieaiumsidunaiies wnAedns @i uazmiifinaides
nMsasemunszntindcamseudanslussiuiedy Ussne wasuiuned nsasedadiiinuay
AasssududluanusuRaveusedinunasnaUselevidsy  malunadiesdiunsdeuiuaznis
dswulunyiausssunazauvanaemsdiay  Msansiruafdeuandenisudluligmens
Tnurneduiis NMskanseenmensdosnaldnguung seileu wazaAllouvesguvuwasdny N3
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Wunadlesifianuduazanundleluruusssnioumeiamsssuuasse Renanivioadu  n13Feus
935550l TNV I

Meaning, definition and concept of citizenship. Rights, liberties and obligations of
citizenship. Problems awareness of daily life at local, national and international levels.
Creation of public mind and moral for social responsibility and social awareness. Citizenship
and the way of life in plural and multicultural societies. Creating a positive and peaceful
attitude to enable conflict resolution by peaceful means. Political expression under laws,
regulations, social norms and communal practice. Citizenship and the understanding of

cultural tradition and local history. Ethics and vocational citizen.

2.9, 111 (201111) . TanwieInendans 3(3-0-6)
SC 111 : The World of Science
woulvndassunay Ll

Ui AURINEUeINeIAEns walulad wazuinnssy Uszifvesinermans walulad
LazuIANTIN NTEUIUNIMIINImIans Aanssunguiisafuinermansuazinaluladly
FPInUsediu Inermanivazinaluladiunisiauiusema Ingrmansiazimaluladiuiasugia
Aneneansuazimaluladfudiay Inenmansuazmeluladiuduindey Insrmansuazinalulad
futamsssy ngrmansuazimaluladiuyuvuiiosiu neimansuazmaluladfuniaiudsuudas
anngiennia Inermansuazimaluladiuniswamndidedu vievhdoduq muanuaulaves
UnAnw wazmsiausluieasou

Introduction, Meaning and history of science, technology and innovation, Scientific
method, Group activities about science and technology in daily life, science and technology
and country development, economy, society, environment, culture, local communities,

climate change, sustainable development, or other topics depending on students’ interests,

and class presentations

2.9%. 114 (201114)  : Anereaasdwindexlulantagiu 3(3-0-6)
SC 114 :  Environmental Science in Today’s World
Woulvidasrtunon  : ldd

Aunedeuuaznansgnunianssuvesyed  anupszutindesdunedenluniiunnm
AuddResmIvaIaIeN eI, mIeuindifioowan  mslinineins  madvlaves
Ussmnsuazaaiy  msuandivedleley  amslanfeunaznsidsunlasanimgiienia  Ingd
winu msannegedBuiiefwaugalunsuslnaninenssssuvAuasnsmauny @n1unsel
dawnndeuiagliu
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Environment and impacts from anthropogenic activities, Environmental concerns in
international venues, Importance of biodiversity; conservation for the future, Resource use,
Population growth and pollution, Ozone depletion, Global warming and climate change,
Energy crisis, Sustainable development (balancing of natural resource consumption and

replacement), and Current environmental issues.

2.9%. 190 (201190)  :  MsARRg1eEiIvNTMyIM Mswidgyun 3(3-0-6)
waZN1SA0EN M INeFENS

SC 190 : Critical Thinking, Problem Solving and Science Communication

Roulvfidesnunioy @ lifl

NMANRENNIRNTMY U NMILATIIIneImansiazvalulad MsEeaTIINeIAEnT
uazwmalulag
Critical thinking, problem solving in science and technology, communication in

science and technology.

2.A9W. 100 (204100) : walulagasaumanazIInaseln 3(3-0-6)
CS 100 : Information Technology and Modern Life
Woulvidesnunan il

mantimestuNsnuludinusedriu  insergneuiamesuazdumesids  sarUsyneu
ddreanseeulall  nmsvheusiutuiuuesulay  wenduistisifivlszdninaludinanudmndy
Pinadelnl amnuvasademanaluladansauna nsiansauna

Computer in everyday life, computer network and internet, online essentials, online
collaboration, office productivity software for modern life, information technology security,

information literacy.

Us.n4. 101 (702101)  : n15RuTuIIedszandu 3(3-0-6)
FINA 101 :  Finance for Daily Life
woulvndasunay Ll

ardilosuvesnauimanisiuluiinuszshiu msadugiurduamanisiu msd1ss
?j‘Uﬂ’]WVl’Nﬂ’liLﬁu ATIWHENIINTEY N5UIMTIela 18318 LLaSﬂ’Iigﬂﬁ’au UIN1TUEn1UU
M3 Mseeudu MIlREuIOL Msnuwumstudmiumnnsivesdin msUszdunnuides
MINWUHUNT wagmainTeseamiesiionnugy

Basic knowledge of financial management for daily life. Wealth creation. Financial
health evaluation. Financial planning. Income, expenses and debt management. Financial
institution services. Savings. Letting the money work for you. Financial planning for life

events. Risk insurance. Tax Planning. Preparing for happiness.
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Us.n3. 103 (703103) : n1silugusznauntsuazgsiailosdiu 3(3-0-6)
MGMT 103 : Introduction to Entrepreneurship and Business
Woulvidastunon  : ldd

unumnsilugusgnaunisiunisiauiiasygiavesuszma lentalunisusenevgsia
Audnyazuazuspdlalunsdudusenouns anmuanden Uselan JULUULAZLHLSING naNNTS

a

IANTT N1FIANITAIUNITAAIA NITHEA NN YU N18 NYUUIETINT §37ATeNINUTENA Wy
Pessaudmiugusznounis

Entrepreneur role in economics development country entrepreneur and business
opportunities. The characteristic of entrepreneur and motivation factors, environment, types
of business, forms of business, business plans, principle of management, marketing

management, production management, financial management, accounting, taxation, business

law, international business and business ethics for entrepreneur.

u2.0.107 (888107)  : mnsBudugshauuRdiauwanwesy 3(3-0-6)
DIN 107 :  Business Startup on Digital Platform
Woulvidosiunow il

1%
o aa

nsiannuAanegsiavuAdiaunanresy usqslavenensgsiavuAiviaunannesy 7

a Y

wmadadimiuniseenuuumssudugIiavuATiaunanwesy msdunuanadullldnisgsiavu
Avaunamedi uwAsveanthifunsuftRnusssuden wnAnesduszneu vimuadlunisiau
nMsBudugsiauuATiaunane

Opening up the business idea on digital platform. Founder’s motivation to startup
business on digital platform. Seven techniques for startup design on digital platform.

Discovering business potential on digital platform. “Function” versus “convention” concepts.

Component concept. Working attitude. Startup execution on digital platform.

2.97. 101 (202101) @ FAInerug 1 3(3-0-6)
BIOL 101 : Basic Biology 1
Woulvidasinunouy @ Tl

Unin sEad8udTNNITNIINYNAERNT aNYAZLANIEYRIEITTIN NSIRTTULAINTIR a15.Adl

aaa s

YoeddTIn Iaduaziuunueddy fugmansuazeniugeans nalnvedlinminis anumanraiy
YoIEFIn Inssadsiazninuesiy laseasawasntnvesdnd wazdnaingwasnginssy
Introduction, scientific methods, characteristics of life, biological level of organization,

chemical of life, cell and metabolism, genetics and molecular genetics, mechanism of



64

evolution, diversity of life, structure and function of plant, structure and function of animal

and ecology and behavior

2.97. 103 (202103) @ U{URN5UIINeN 1 1(0-3-0)
BIOL 103 : Biology Laboratory 1
Wwouluidasnunay  :  amsidguiseuniauny 2.9, 101

ndesgansimi lassaiauagmiiveswad nsmelasziuivad nisuvarad wugeans
TIUINTUAZANUAINTA8 YRR N Lelboliy Wellodnd weRnssy waslnaine1Useyns
Microscope, cell structure and functions, cellular respiration, cell divisions, genetics,

evolution and biological diversity, plant tissues, animal tissues, behavior and population

ecology

2.A4. 111 (203111)  : wad 1 3(3-0-6)
CHEM 111 : Chemistry 1

woulvndassunay Ll

umhuazUsunuduiusmand laswadisesney ussiadluansusznoudssnnene auna
wil gauvmamansidund williin asavansuazreansed NIA-UE LazIauNaAERSLTAAT

Introduction and chemical stoichiometry, atomic structures, chemical bonding in
various compounds, chemical equilibrium, chemical thermodynamics, electrochemistry,

solutions and colloids, acid-bases and chemical kinetics.

2.A4. 113 (203113) : ad 2 3(3-0-6)
CHEM 113 : Chemistry 2
Woulundasunay : 2.AY. 111

wig  veuvaduazveds  swpsnSwumniiuazlansunsuddy - a1sUszneulressiudu
aunanIsaraIevenNiokaraunanIsiinaslden wnliluedes widunsd a1stiluanauazlan
YDA

Gases, liquids and solids, representative elements and transition metals, coordination
compounds, equilibria of salt solubility and complex formation, nuclear chemistry, organic

chemistry, biomolecules and world of chemistry

2.4, 115 (203115)  : UjUANsiAdl 1 1(0-3-0)
CHEM 115 :  Chemistry Laboratory 1
Wwoulundesinunauy  :  amidsuiSeunsauny 2.au. 111

wadasne 9 Twdfiansed Jfitevemewns asimuadSinamsduasisiiaadey

Panyan MIduATEilnunaduezauanevalillonnesd Wusviaiuavlaseaialuana auna
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wil uialvefite wadianidnuasiwadarududu 8idnnsdda nswuialuanalagede
Mé’ﬂﬂﬂiamawaﬂﬁgﬂlﬁaﬂmﬁd amqaﬂimuauazﬁwma% nmslnmsaseinenga-ua nslimse
FMINNIA-LUa MImdnsmainuizenad: lelefiutuvesedlau waznisnaaedfivy
Chemistry laboratory techniques, reactions of copper, limiting agent: synthesis of
calcium oxalate, synthesis of potassium alum from aluminum foils, chemical bonds and
molecular structure, chemical equilibria, enthalpy of reactions, galvanic and concentration
cells, electrolysis, determination of molar weight by freezing point depression, acid-base
equilibria and buffers, titration curves of acid-base, acid-base titration, determination of rate

of reaction: iodination of acetone and special experiments

2.A4. 117 (203117) @ U{URnnsiadl 2 1(0-3-0)

CHEM 117 :  Chemistry Laboratory 2

Reulviidesiudouy @ 2.au. 115 uas amsdouSsundouiu 2.au. 113
NMFIATEATIRunmeatlosauuInngy | Il Il wag IV Uil MIIeATemianunInees

lovauuinualonsuauveLndofiogne l@UeBNTATUTINUALN d15UsENaUlABSALLTU NATBS
gumgdl fifldensazatgveande naguMIarasvRILAATELTaA MevA1Asiveia Taswadng
HAN MTIATIEIMIAALiBUYSE  nmadeuarsiulamsauaslusiu  nsfnwuiserveindu
el wazmsimsiinge

Qualitative analysis of some cations of group |, Il, Il and IV , qualitative analysis of
cations and anions in unknown salts, oxidation states of vanadium, coordination compounds,
effects of temperature on the solubility of salts, the solubility product of calcium sulfate,

determination of the gas constant, crystal structure, organic chemistry analysis,

carbohydrates and proteins tests, the study of saponification of fat and wastewater analysis

2.A%. 102 (204102)  :  M1TAATIVdeyadaRtes: Mydisiadiumaiia 3(2-2-5)
uaznsUsTEnd
CS 102 : Intelligent Data Analysis: Survey of Techniques

and Applications
Revlviidosinunoy  : Lid
unihgmsiaseiteyadanies: annsfudmsued nMsiengiuaznsybidiunmdaya
WUUANTI MM TIRTIzidenny malssinananszuateyadmiunmsussgndleled ns
AsRuLar i Mshaesneanuduaiualeusazanuluaiauaiy nseuduuulddywidu

ilunudssgndriunsinieideyadaaies
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Introduction to intelligent data analysis: from capture to sharing, tabular data analysis
and visualization, text exploration and analysis, data stream processing for loT applications,
image detection and recognition, simulation with virtual reality and augmented reality, and

problem-based learning in intelligent data analysis applications.

2.A0. 111 (206111)  :  UAAAAE 1 3(3-0-6)
MATH 111 : Calculus 1
woulvidasunan ;T

v 6 [ N

auiuskagNIsUsEend  MamuSHusuasmsUssend  aun1aeyiusduduntawaznis
Uszyna
Derivatives and applications, integration and applications, first-order differential

equations and some applications

2.0, 112 (206112)  : uAagas 2 3(3-0-6)
MATH 112 : Calculus 2
Wwoulvndesunay  : 2.A04. 111

aunsBeuiusdududuivans faidunaneduls Usitusvanedu eunsuetdud
Linear second-order differential equations, functions of several variables, multiple

integrals, infinite series

2.4, 103 (207103) : WanddmsSutinAnwrInendans 1 3(3-0-6)
PHYS 103 :  Physics for Science Students 1
woulvidasunay ;T

PIBWAZNTIA LINADSLAYIAUAIANS ﬂgmimaauﬁ%ﬂﬁaﬁu JULBENENU fmqlﬁﬂm%&
namansvedlya AAUNG warAILTOULALRUNNAFNENT
Dimension and measurement, vectors and kinematics, Newton’s laws of motion, work

and energy, rigid bodies, fluid mechanics, mechanical waves, heat and thermodynamics

2.4, 104 (207104) : WAnddmsSutinAnwrInenmans 2 3(3-0-6)
PHYS 104 : Physics for Science Students 2
woulvfidasnnunay  : 2.Wd. 103

Inade Iinsenanss wiwdnaden nswidentuwawdnind Tuinseuaadu aunisuungd

1%
1A

¢ = & o s aa ¢ v
VaduarAauwimantiin deumans wasidndenlviilosiu
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Electrostatics, direct current electricity, magnetostatics, electromagnetic induction,
alternating current electricity, Maxwell’s equations and electromagnetic waves, optics, and

introduction to modern physics

W&, 107 (207107) @ UjUAMsHEnddmTudnAnerIneranans 1 1(0-3-0)
PHYS 107 :  Physics Laboratory for Science Students 1
Woulvidesinunoy  :  1dd

wuztinsedionazmaialunsnaass MsiaLazAmNARIAREBY NadERSAsIAAaUT N3
Lﬂﬁ@ﬂﬁLLUUﬁﬂ’lULLﬁ%ﬂ’liMiﬁu ﬂﬁﬁ’lﬂ@l%‘U@ﬂlWa ﬂﬂiguﬁaamaqmﬁu LL@SQQAWW&W@@%

Introduction to instruments and experimental techniques, measurement and error,
kinematic mechanics, periodic motion and rotation, fluid mechanics, wave resonance, and

thermodynamic

2.4g. 108 (207108) @ UfuRnsHEnddwmSuinfnunInenmans 2 1(0-3-0)
PHYS 108 :  Physics Laboratory for Science Students 2
Waulvfidesdunou  : 2.9d. 107

wusieseslonazmadelunisnaaes  Iifhuazielosdetn  Indfhnssuaadu  Inlihuas
willudn virumansidasvinds virumansidinienn uazidandanlvy

Introduction to instruments and experimental techniques, electricity and electrical
meter, AC electricity, electricity and magnetism, geometrical optics, physical optics, and

modern physics

2.0, 262 (208262)  : ddmsUaefudmsuInemanswazmalulag 3(3-0-6)
STAT 262 :  Elementary Statistics for Science and Technology
Woulviidasnunan  : ldd

msesuiedeya  Anudiasdukaznisuanuasanuinanty sUssinauazvngey
auyfguieafuanadoUssning  mIsuszanuuazvadeUaRsUAnITUAILUTUTIWsENNS
mMsUsznaarnaeUaIyAgIUAsIfudad SN nsUssgndmaaeulaiidiaes  ms
Aenednnaulsusy. mallenginsaanssuazavduius  mylnseideyalnseidunadnsile
nlUsunsudNsgUN1EDA

Describing data, probability and probability distribution, estimation and hypothesis
testing of population mean, estimation and hypothesis testing of population variance,

estimation and hypothesis testing of population proportion, chi-squared test application,
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analysis of variance, regression and correlation analysis, data analysis using results from

statistical packages.

9.9, 230 (255230)  :  BIANIT WAZNITIANITIIUAFINNTIH 3(3-0-6)
IE 230 : Industrial Organization and Management
Woulvidasitunouy  : adl

VOUNIANIT  NITINUHLLATUHTINAENS  N139983ANIT  N15TnAUDIvna nsUady
Jayon waznsasuay n1syslakasnngdin wwianuAnkasngensianisadelval winnssuuae
ANNANET19ETIA 38555 5TeUTIluMIALTlugTRakaEAUTURRYeUAR AN sdnnsdesdu
vosnsdnnisladafinduarldguu  Aanssuvdnvedladafnduarldgumu  vdnmadesiuluns
IANITUNATINGAY NIALTUNISWAZANRBINTT JULUUKAENagNENTIANTSIgaUnIu n1sdnnisly
gunilugrgnanynssuasielyal wazuunAnnmsdansldguuegiedsdu

Organization theory. Planning and strategic planning. Organizing. Staffing, leading and
controlling. Motivating and leadership. Modern concept and theories in management.
Innovation and creativities. Ethics, business code of conduct and social responsibility.
Principle of logistics and supply chain management. Logistics and supply chain activities.
Principle of supply, operation, and demand management. Supply chain management model

and strategy. Supply chain management in Modern Industry. Sustainable supply chain

management.

2.04. 475 (203475)  :  auld nszudunsiwaaiael wazn1suszend 3(3-0-6)
YaINaALNDS

CHEM 475 :  Properties, Processing and Applications of Polymers

Waulvfidesdiunay  : 2.A4. 111 uag 2.4, 115 waz 2.96. 201 uazamzidsusuniaunu

2.Q4. 477 ; W%EWI']SJF\'J']SJLﬁu%aU‘UENﬂ’]ﬂ’QJTI’]
nszvauMainnedwesiasUssinnvaamediues  lAssaiganiALasdugIuive1vemned
wes dnwaizlanzvamediwed Anuduiussenidasaimaniiuazandiveeiiues aungd
fumsiasuudasnelunedes miudiusvedasiairemaeiiven T, guuginisvasuedn T,
autAdanaveswediwesnduiusiulasiaine  nssvrumiwdnsasinedimes nsUszendliwed

wes wltduadelvalunsiawiwaenislidnedues wasnedwesluianuay
Polymerization processes and polymer types, microstructure and morphology of
polymers, polymer characterizations, relationship between chemical structure and polymer
properties, temperature and polymer transition, relationship between chemical structure and
T, , crystalline melting temperature T, , structure-dependent mechanical properties of
polymers, polymer product processing, polymer applications, modern trend in polymer

development and applications, polymers in composite materials
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2.04. 477 (203477) @ UjUAMsiAdinediues 1 1(0-3-0)
CHEM 477 :  Polymer Chemistry Laboratory 1
a vy ' ' ~ a ¥ o - o~
woulvfdasunay :  amleussundounu .64, 471 “se 2.A4. 475 ; #WIAAIUAINY
HAUYDUVBINIAIYT
nsyimtnluanavemediweslaemsinsgymyvats mavnumidnluanavesnediues
1R8N INANUNLUAVDIAITAL AL IDIN ATUIAINAU LU UVDINDALUDT LABIT L AUT AN AU

ARANY  NIFIATIEENTRN I ANSouTRINeAasInamallafNWaLITuRBAdLNUTIuAaeTIAT (A
10ad) nsiaTzRaNtRniaINieuremedwesinawadameslunsiunsnezuilada (13e) M3
ymaamniinsiasuanugadeuivemedueslasnsiamdvivnimmeas  mamezisiauay
fnsmsunuivemedwesfiivyordioan msnwlasaesziulilasvemedwesiess mIsey
nansalaenneimedwesuaslanediues  leewalindudsuseanlesalnl  nssey
nanyalvemeiiweslngisnsneaevedisds nsaaedwuulalaslafinveseyiuswaglaa n1s
aanesilagmusoutaznsviliadssvesmediuesuiswila  nMsaamuuusendiniiiainodiues
wodwesluansarate : JUsIUazvINALUEGNG FauAERSYRINITIRANANYaINOTINDS

Molecular weight determination of polymer by end-group analysis, molecular weight
determination of polymer by dilute-solution viscosity measurement, determination of
polymer density by means of the density gradient column, characterization of the thermal
properties of polymer by differential scanning calorimetry (DSC), characterization of the
thermal properties of polymer by thermogravimetric analysis (TGA), determination of glass
transition temperature of polymer by refractometry, acetyl determination and degree of
substitution in acetate-containing polymers, microstructural determination of polymer
sample, identification and analysis of polymers and copolymers by Infrared spectroscopy,
polymer identification by simple test methods, hydrolytic degradation of cellulose
derivatives, thermal degradation and stabilization of some polymers, oxidative degradation of
polymers, polymers in solution: molecular shapes and sizes and kinetics of polymer
crystallization

2.00d. 267 (206267) : AT TBeAiafIEns 1 3(3-0-6)
MATH 267 :  Mathematical Method 1
woulundessnunauy  : 2.A0M. 112 %50 2.A0M. 203 %30 2.A0. 261

wnwailul3gil nsleinnmes Wsnduagsruuannadadu aunsilseyiusandy
Vectors in space, vector analysis, matrix and system of linear equations, ordinary
differential equations

2.9d. 205 (207205) :IWAdazanzndvan 3(3-0-6)
PHYS 205 :  Electricity and Magnetism
Wwoulvidesinunauy  : 2.A04. 112; wag 2.9Wd. 104 %58 2.1W4. 188 %38 2.9d. 199; uay

2.9d. 108 %9 2.W4. 118
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waagdanmes ifadte auwlwihadsluaens nssualii uwdwdnaln awuwivdnads
Tuaans nmswderthulmdnlvih wavaduwdindnliii

Vector calculus, electrostatics, electrostatic fields in matter, electric current,
magnetostatics, magnetostatic  fields in  matter, electromagnetic induction and

electromagnetic waves

2.6, 302 (207302)  : Binusaiindyagu 4(3-3-6)
PHYS 302 : Fundamental Electronics
Wwoulundesenunauy  :  2.Wd. 104 w38 2.W4d. 199; waz 2.Wd. 108 %3e 2.W4. 118

malaseieslih  eunsalidnvselind wsesvenedana niseenuuuluneawazns
veedynauindn 1asesadalameiiaraivi sasvenelewesdula Avadayiuuazsyuy
waugrudes lulesreulnsaaesidesiu uarujufinisiiedes

Electrical circuit analysis, electronic devices, amplifier circuits, bias design and small
signal amplifiers, oscillator and switching circuits, operational amplifier circuits, Boolean

algebra and binary system, basic microcontroller and related experiments

2.6, 200 (210200)  :  nsseuileeldlandlynnduguluiagmans 1(0-3-0)

MATS 200 : Problem Based Learning in Materials Science

Reulvildessinudou  : dnfnwtulil 2 arndertaneans; vie anuanudiureuves
AU

Iﬂ%éﬂ@%ﬂ%ﬂﬂfﬁ@ﬂﬂﬁm% msusurnelanddgm  wwmnsnsualanddgm nsesnluuy
nswAlangdgm YftRnsieulandlgm nsuauenisuivan
Materials science problems, problem assignment, problem solving guideline, solution

design, solution operation, solution presentation

2.9A. 201 (210201) @ FagAaRsIUDIAY 3(3-0-6)
MATS 201 :  Introduction to Materials Science
woulvfidasiunay : 2.9d. 104

undniedivianmans dngivwagninensndenu vilavesian laswaiievesian aud
Yoeian AnuduusIEnINlastEganIaLavautRvesian wHunIE nszuIunIsHanan
NsiRenianLazN15eeNLUY

Introduction to materials science, raw materials and energy resources, types of
materials, the structure of materials, properties of materials, relationship between
microstructure and properties of materials, phase diagram, materials processing, materials

selection and design
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2.96. 202 (210202) @ lassadndnuazaduliauysal 3(3-0-6)
MATS 202 :  Crystal Structure and Imperfections
Woulviidassnunon @ 2.9d. 104

waniguas SEUUNEaN miﬁwmmwuﬁwammmamLL%@ AULRTNAN NANIRANLALIZUIY
nan audfaees srerszninNszy uazkaniivdiundu ngueswusniwaznisuszand Al
auysaivesmAndesiu mnseseuaaliauysivesdn navesauliauysaivewmdniilie
audRvesian

Lattice and crystal systems, hard sphere models calculations, crystal symmetry, and
crystallographic directions and planes, Miller’s indices, interplanar spacing and reciprocal
lattice, Bragg’s law and applications, fundamental of crystal imperfections, crystal

imperfections examination, effect of crystal imperfections on properties of materials

2.9A. 205 (210205)  : QavwaAanTiaguazaNna 2(2-0-4)
MATS 205 :  Materials Thermodynamics and Phase Equilibria
Woulvidasinunoy  : 2.wWd. 103

nunIIesuvmamans augaaluszuunilidilszneu aunamalussuuass
drulseneu guunarmanswaraunaaveINsinu]fzen

Review of thermodynamics, phase equilibria in one-component systems, phase

equilibria in two-component systems, thermodynamics and phase equilibria of reactions

2.9, 206 (210206) : AstdadnaLas U NG 2(2-0-4)
MATS 206 :  Phase Transformation and Phase Diagram
Wwoulundesinunauy  :  2.96. 204 %38 2.96. 205

fenuvesnauazaunaina 3wy wnunwwlaennawazying wnunwlalasnia
Definition of phase and phase equilibria, solidification, unary and binary phase

diagrams, ternary phase diagram

2.9A. 208 (210208)  : A1svudeNanaznsaelauauTaulu g 2(2-0-4)
MATS 208 :  Mass Transport and Heat Transfer in Materials
Woulviidesrtunon @ 2.0 112 uag 298, 103

nalnmsuns nsunsluaniuzasiiuazdang dadefimuausnsinisuns 3ansunsdus ns
thuagmsneifneadouluian matheadouluvilda

Diffusion mechanisms, steady-state and transient diffusion, controlling factors on diffusion
rate, other diffusion paths, heat conduction and generation in materials, one-dimensional heat

conduction
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2.9, 221 (210221) @ ATUUNTHAAIEN 3(3-0-6)
MATS 221 :  Materials Processing
Woulviidasstunouy @ 2.2¢. 201

U UAEITUNTEUIUNSHARTER MIERENTngAu nIeUIuMsnieuns  alansTuguves

1Y [

&7 ASTUIUATNNANIUTOU ﬂi%U?Uﬂ’]'ﬁ‘ﬁﬂﬁ’]L%% LLUU‘\T’]&ENLLagm’lﬁlii’mﬂigU’JUﬂ’liwam’Jﬁﬂ
Introduction to materials processing, raw materials preparation, powder processing,
forming techniques of materials, thermal processing, finishing, materials processing models

and standard

2.9A. 251 (210251)  :  a@uUAgena ANTU LaTwaIYaeTHn 3(3-0-6)
MATS 251 :  Mechanical, Thermal and Optical Properties of Materials
Waulvfidesdunou  : 2.94d. 104

unhgasifidenavestan wnAnieafumiudulazanuaion nquiazmmvedeuldang
pudemelutan nalnnmsviimiedludan nmseenwuumddmnssuvesian audfiganinuieu
VoYIAn AUURTIUAIVRITAR

Introduction to mechanical properties of materials, concept of stress and strain,
theory and mechanical testing, failure in materials, toughening mechanism in materials,

engineering design for materials, thermal properties of materials, optical properties of

materials

2.96. 275 (210275)  : UjUAmsiageans 1 1(0-3-0)
MATS 275 :  Materials Science Laboratory 1

Woulviidasinunoy @ 2.vd. 103

AnuUaensieluesljiRnisian lassasiemdn teunnsadundnuuuyauasialandu
lassaganakazaunaa audinisganfulardeiuuaesian n15d1AusauwazNISUEesi
Wennuseuluian

Safety in materials laboratory, crystal structure, point defects and dislocation,
microstructure and phase equilibrium, light absorption and transmission properties of

materials, heat conduction and thermal expansion in materials

2.96. 276 (210276) = U{UANTIEqAEns 2 1(0-3-0)
MATS 276 : Materials Science Laboratory 2
Woulvdideseitunow  :  2.26. 275
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ﬂ’]‘i?ﬁLﬂi’]gﬁLLazﬂ‘iSUQUﬂ’liwam"lﬁ’lﬁﬂ%uQQ miﬁ'ﬁugﬂ e winlugaiuzvewdanaynis
Taaudfnimeninveaesdn - MsuanvinuazlasiainenIganIAveILm miﬁﬂﬁLLgﬁﬂsﬁmaﬁaq
willey manegeun1snszunnluian nsnadeuaLTLNTIRwDTaR

Synthesis and processing of advanced ceramics, forming, solid state sintering and
physical properties of ceramics, fracture and microstructure of glasses, work hardening of

ductile materials, impact testing, tensile strength testing

2.96. 315 (210315) @ WATANTISMIANYMLIANITYRITHN 3(3-0-6)
MATS 315 :  Materials Characterization Techniques
Revlvildiosinunioy  : 2.6, 202

wuARug LRI dNYMzIaNzYe s Tan alnnsalnUi@einumansuaySadiond

awnnsalntuuunisgandusansihleian/Aadauazdurisn sunuaunlnsalnd madeuued
wnd wadadmiun1IATTRlwivEN JanssAumansdldnaseu ansIAuMmEnILITAY 78
NIsAUAERSUUdoINsInluglusd Bidnaseuaninsalnd

Basic concepts of materials characterization, optical and X-ray spectroscopy,
ultraviolet/visible absorption spectroscopy and infrared, Raman spectroscopy, X-ray
diffraction, techniques for magnetic analysis, electron microscopy, atomic force microscopy,

scanning tunneling microscopy, electron spectroscopy

2.9, 331 (210331) @ dEaNEY 3(3-0-6)
MATS 331 :  Composite Materials
Waulvfidesdiunoy  : 2.96. 201

anwaanzlaeyiluvesianuay wuuiiass Mmalased wasniseaniuuiannan Janway

4 [

wodlwes-uvisnd  Jaauaulave-uvisnd  Jaauauesdin-uiing  Jaguauuii-wning  Jaguay
AISUBU-ATSUBY Tannaulauin Tannandiuus uayiannaudilasaing Tanuauuly

General characteristics of composites, composite modeling, analysis and design,
polymer-matrix composites, metals-matrix composites, ceramic-matrix composites, glass-
matrix composites, carbon-carbon composites, hybrid composites, cement composites and

structural composites, nanocomposites

2.96. 343 (210343)  :  @SIANLATWAT 3(3-0-6)
MATS 343 : Ceramics and Glasses
wauludasunay ;.96 201

nsvuILMIkagRandueinseidn  audivasmsUssendvedsnlin . wannisuazinalulad

Yoaum laseainevesm audiuazn1sussendvaua
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Ceramic processes and products, properties and applications of ceramics, principles

and technology of slasses, structures of glasses, properties and applications of glasses

2.96. 351 (210351) @ audRAddlnWiuazmivinueasdan 3(3-0-6)
MATS 351 :  Electrical and Magnetic Properties of Materials
Woulvidastunouy @ 2.Wd. 205 38 2.W4. 305

maedouivesUsziureuds Jagladidnnin Jaqunslsdiannin Jaquadwanmslsuazinss
Charge transport in solids, dielectric materials, ferroelectric materials, ferro-and ferri-

magnetic materials

196, 355 (210355)  :  wialuladasneiaii 3(3-0-6)
MATS 355 :  Semiconductor Technology
woulvfdasnnunay  :  2.9d. 205 wse 2.W4. 305

unthuazUseRveaneluladansiaih  slauavauifvesansiafah Augnildndaniuz
vosuds namandmeuduvesuaundsny WussuazkoUndsvesasiadi gunsalansAsiah
nsnefeldumagiidue mevszgndmeluladansiiafaii

Introduction and history of semiconductor technology, types and properties of
semiconductors, basics in solid-state physics, quantum mechanics of energy band, bonds

and energy bands in semiconductors, semiconductor devices, thick and thin film formation,

applications of semiconductor technology

2.6, 375 (210375) @ UjUAn1sYaqAans 3 1(0-3-0)
MATS 375 :  Materials Science Laboratory 3
Woulviidasstunon @ 2.96. 276

myiaeilaswassseaulilasiazuily ﬂ’]ﬁLﬁi’]SﬁLLazmiLLﬁ]ﬂLLQﬂ“UﬂA’]@E]Hﬂ’]ﬂ ‘W”uﬁﬁn
FungvetenA NsinnseuLarn1sanvse nsinaudfiniliih nsinaudflndledianysn

Micro- and nanostructural analyses, particle size analysis and distribution, specific
surface area of particles, corrosion and wear, measurement of electrical properties,

measurement of piezoelectric properties

2.96. 383 (210383)  : lanzuazlancway 3(3-0-6)
MATS 383 :  Metals and Alloys
woulvfidasnnunay  :  2.96. 206 %38 2.96. 207; wag 2.96. 251

Useinvadlarewaslanendy taseasdlane NseulunsNantany weunwalanenay lane

HANUDNNAIAANKAZNTLUIUNTIANUTBU NISREAMANNGT STUUWEN-ANTUBLKAZNIZUIUNNT
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neANseu Wwianvas wiannanliadulaziannansaiy nsianseularamdemevedany
uazlavzna

History of metals and alloys, metal structures, metal processing, alloy phase
diagrams, nonferrous alloys and heat treatments, steel making, iron-carbon system and heat

treatments, cast iron, stainless steels and special steels, corrosion and failure of metals and

alloys

.96 408 (210408)  : WiadadiAENIIERAEAS 3(3-0-6)
MATS 408 :  Selected Topics in Materials Science

Woulviidastunou  :  dnAnuiguli 4

nsenwhitemeianmansiuduilieglulomnssvininfitoy Fe1adionainizesi
Waulaiiedumlanludagdu

Selected topics in materials science not included in the regular courses are studied.
these topics may be chosen from current topics of worldwide interest.

2.96. 424 (210424)  : nsANNANLAEN1ITUGNKEN 3(3-0-6)
MATS 424 :  Crystallization and Crystal Growth
Woulviidasinunou @ 2.26. 206 %39 2.26. 207

qmwwamam%mamilﬁ@ﬁ’sLﬂasaLLazmiLaUImaﬂmﬁﬂ ﬂﬁiﬂqﬂmﬁﬂmﬂa’lwaaumm A3
Ugnuanannansavate madgnudnainilaindule
Thermodynamics of nucleation and crystal growth, crystal growth from melt, crystal

growth from solution, vapor-phase growth

2.9, 425 (210425) @ nszuduMIHARTAgUugaznsnagaukuuliviany 3(3-0-6)
MATS 425 : Advanced Materials Processing and Non-Destructive Testing
Woulvidastunou @ 2.96. 221

umhifgiiunszuiunsuandaniugs  NTEUINNSHAANANIBLREY  NIEUIUNINERTEHD
Va1eTU NIEUIUMINERTARNTUY NSEUIUNSHERTANUILY NTEUIUNTHERTENRAIA NTEUIUNITHER

a9

(%

FanTanw nsvaunsudsianluszuunalilingania nszuiumandniaguuuasainuazUasnsiasie
o wadanisnaaaunuulivinans

Introduction to advanced materials processing, single crystal processing, multilayer
materials processing, porous materials processing, nanomaterials processing, smart materials
processing, biomaterials processing, materials processing for micro-electro-mechanical

systems, clean and green materials processing, non-destructive testing techniques
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2.96. 426 (210426) @ aUVWAANEAIVRITAUAZNITUSTNA 3(3-0-6)
MATS 426 :  Thermodynamics of Materials and Applications
Woulviidassnunou @ 2.26. 205

MMIAUI DONUWUL  Wazds 1k wad msusruuienna mnnauaylasnia QaUVNa
AERSURINTEUIUNIMGAT  QuvnamansvaINIsklamdny  auvwamanivesiantininuay
ASEUIUNITNTININ

Phase diagram calculation, design and creation for unary, binary and ternary systems,
thermodynamics of chemical processes, thermodynamics of energy conversion,

thermodynamics of biomaterials and biological processes

2.96. 432 (210432) @ daquusldln 3(3-0-6)
MATS 432 :  Recycled Materials
Woulviidesinunoy @ 2.26. 201

Fin wazninstinvesdan: n1sautinvesian veudeuasnisuusldlv nmsudndanuuy
Ugugil waznmsuusldlvvesian Jandug dmwdsldlml JagmaumuduiiuudUesanaud 1asiu
wlsllnyilunaunin

Materials life and life cycle: materials’ end of life, waste and recycling, materials
primary production and recycling, other recyclable materials, Portland cement replacement

materials, recycled aggregate in concrete

2.9, 433 (210433)  :  FuudwazAaune 3(3-0-6)
MATS 433 : Cements and Concrete
waulaidoaniunan @ 2.9A. 201 %38 ATUAIUAUBDIUVINIAIYY

ANUMINELAzUSEIRVRELILA Lasudiuuidesawaud Tngauluntsudayudinudletn
waus N3TUISNsHEnYuTudleinlaus asduszneumaall a1suseneu aunslun uavussinn
vosyutiudvefauaud Jaguesleau Yyudiwudviadu q dedeiidnadeidedavesnounin
WINTFINTDMNUATLUUA NTNAFOU LaTNITOBNKUUAIUHALYBIADUNTA

Definition and history of cements and Portland cement, raw materials in Portland
cement production, Portland cement production process, chemical compositions,
compounds, Bogue’s equation and Portland cement types, Pozzolan materials, other
cements, factors affecting compressive strength of concrete, cement standards specification,

test methods and concrete mix design

2.96. 434 (210434)  : Faguilu 3(3-0-6)
MATS 434 : Nanomaterials
woulvfidasnnunay  :  2.94. 201



7

v

wwRafiugIuvesiagunlutazwilumelulad wddddndvesiuiveds symauilu ain
wiluiazuvisuly Aduuly lnseasiunluiignuseiuglagisnsmailand mamanuauzianizuag
autAvesdaquily mMsUszenddanuily

Basic concepts of nanomaterials and nanotechnology, physical chemistry of solid
surfaces, nanoparticles, nanowires and nanorods, nano films, nanostructures fabricated by

physical techniques, characterization and properties of nanomaterials, applications of

nanomaterials

2.9A. 435 (210435)  : wulessIuynd wedwasdunnwuadaaNaNTINIwW 3(3-0-6)
MATS 435 : Natural Fibers, Biopolymers and Biocomposites
Woulviidasstunouy @ 2.2¢. 201

umh dulesssunfasuwssdmsuianuan nssuiunmskanduledmsunisussyndias
geavnssy Msdadnvesduleuazunindluiannaudulesssund maluladneduandinuedn
Taquantinmitineduaafinuedadugiu Jaouaundulosssumiuazens aquauunluifiaglas
Hugnu madszendiBsenavingsy maianfidduvessdnfumidanin

Introduction, natural fiber as reinforcement for composites, processing of fiber for
industrial applications, fiber-matrix adhesion in natural fiber composites, polylactic acid
(PLA) technology, polyactic based biocomposites, natural-fiber rubber composites, cellulose-

based nanocomposites, industrial applications, sustainable development of bioproducts

2.96. 436 (210436)  : ’a’aq%amwLﬁamiﬂizqnﬁwmn'ml,wwé 3(3-0-6)
MATS 436 :  Biomaterials for Medical Applications
Wwoulvdidoseitunou  :  2.96. 343 uaz 2.96. 383

nmsmvediandininuaznsldnudugunsainianisunmg Reuludimeninuaziding
dmsunisuszyndnieansunmng JanTinnlave Jandininesiiin Jantinmwedwes a1sdndia
asndeu JanTimwdmsuiunnssuy sy

Overview of biomaterials and their uses in medical devices, physical and mechanical
conditions for medical applications, metallic biomaterials, ceramic biomaterials, polymeric

biomaterials, adhesives, coatings, biomaterials for dental restoration

2.9, 445 (210445)  :  n1sUsERuguasnsUIEENAdEaIIIRnYuge 3(3-0-6)
MATS 445 :  Fabrication and Applications of Advanced Ceramic Materials
Woulviidasrtunon @ 2.96. 221 uaz 2.6, 343

1%
a [

M3RTENRIAZIBEANIN N3TUY NszUIUNMsHAnTgaMgRas nseuIun1sTudNsa N3

U
12 a

Uszgndiwsindugaiemsldnuiwmtimamienin nsussendwsiintuaaivenisldnugs
MR LagnagaInen
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Preparation of ultrafine powders, compaction of powder, high temperature process,
finishing process, applications of advanced ceramics for physical functional uses, applications
of advanced ceramics for chemical and biological functional uses

2.96. 448 (210448)  :  FagudeviAuAEns 3(3-0-6)
MATS 448 :  Optical Materials
woulvfidasnnunay  :  2.96. 343; %38 2.76. 201 wag 2.WE. 406

TaouBeimuenans nsgandularneqriuvesiandvinumans dylviniuaznisnszany
YoeTandaiaumans n1silaes Jagirumansidsliiuazdidnnsedndidaues nsm
anvzlanzveriandiaumans n1sussgnduasinalulagvesiandwinueans

Optical materials, absorption and transmission of optical materials, refractive index
and dispersion of optical materials, luminescence, electro-optic and optoelectronic

materials, characterization of optical materials, applications and technologies of optical

materials

2.96. 453 (210453) @ daguazgunsaliBelnidouazwivan 3(3-0-6)
MATS 453 :  Electrical and Magnetic Materials and Devices
Waulvfidesdiunou  : 2.9d. 302 w39 2.Wd. 312 ¥3e .76, 351

[ o

o Y a s a Y A a s a a s a a [ Y ¢ a
ansau Janladianysn Tannledidnninuazddninsansniiv Jagiaumansidalnih
wANuNLmAaN
Conducting materials, dielectric materials, piezoelectric and electrostrictive materials,

electro-optic materials, magnetic ceramics

2.96. 454 (210454)  :  Yagdmdunisuszyndilgumgiige 3(3-0-6)
MATS 454 :  Materials for High Temperature Applications
Woulvdideseinunou @ 2.26. 251

[ 1Y [

walulagfaneumniias woinssudanavesianiamumngiias lavenauigungigs Jaqmul

L] U

Technology of high temperature materials, mechanical behavior of materials at high
temperature, high temperature alloys, refractories

2.96. 455 (210455) @ aquiNewdsey 3(3-0-6)
MATS 455 :  Materials for Energy
Woulviidesnunouy @ 2.96. 201; uaz 2.Wd. 205 %30 2.9W4. 305

unigTanuitondany uamasn Jagdmsunsvuds JaquazussansamBamasanu Jan
wynuludmsunsUszgnamandsny Jandmsunhefiundsiu
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Introduction to materials for energy, energy resources, materials for transportation,
materials and energy efficiency, nanoporous materials for energy applications, materials for

energy storage

2.96. 462 (210462) @ FAgAEATURIHANUNN 3(3-0-6)
MATS 462 :  Materials Science of Thin Films
woulundoinunauy  :  2.96. 221 wazawnzileuwssundounu 2.94. 315

umhuagunumuianmans  Inemansuasmalulagayainia  wellansanasauiay
VN MsnoRavesiiay  iunnd  nsmanwazlangauUineniennLaslinaresilay nsm
anwazlanzautinsas malnihlazudimdnuesiidy nsiaviesruseneumsaivazUIune
dunusvesiau

Introduction and review of materials science, vacuum science and technology, thin
film deposition technique, film formation, epitaxy, physical and mechanical properties
characterization of film, optical, electrical and magnetic properties characterization of film,

chemical analysis of film composition and stoichiometry

2.6, 463 (210463) @ n1sUszaUdEe 3(3-0-6)
MATS 463 : Joining of Materials
Waulvfidesdiunay  : 2.26. 206 w38 2.26. 207; uas 2.26. 251

unthgmsUszanuvesian msuszauvaslanzuazlavenan langinensiden audiuay
NsnTIRdeUTeslsyauy NMsUssanduasnidlinwinisussanuredlanswaslavienay n1sUseaIuves
wilinkagm NsUsEauvemeiLes MsUssauesianNay

Introduction to joining of materials, joining of metals and alloys, welding metallurgy,
properties and examination of joints, applications and case studies of joining of metals and

alloys, joining of ceramics and glasses, joining of polymers, joining of composites

2.96. 464 (210464)  :  walulagnsiaauiatugs 3(3-0-6)
MATS 464 : Advanced Surface Coating Technology
Woulviidasstunon @ 2.26. 221

weluladnsiedoufindugs  mawSesfindmiunisanavasfinedey  Aedouanazauain
wandule Aviwedeusiernudounasimuedousuudu Aundounnazaulnewaidady 9 03
Uspgndiuaioutugs

Advanced surface coating technology, surface preparation for coating deposition,
coating deposition from vapor phase, thermal sprayed coating and cold sprayed coating,

coating deposition by miscellaneous techniques, advanced coating applications
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2.2f. 465 (210465) D ANYIAERTNURILALTIERD 3(3-0-6)
MATS 465 :  Surface and Interface Science
woulundoinunauy  : 2.96. 201 kAL 2.A04. 112

uminginemansiuiuagsesse lassaieznenesituin autRsidnvsedndvesiiufiy
LA TOYADILNINN qmwwamam%mmﬁuﬁaLLagiasJGiaiwﬁ’mﬁ’J MYz YRIuRIuaY
SRYADITIINNRT I FEnSAaaEA

Introduction to surface and interface science, atomic structure of surfaces, electronic
properties of surface and interfaces, thermodynamic of surface and interfaces, surface and

interface characterization, colloid science

2.96. 474 (210474) @ TseElneudwmsuinfnerdaneans 1(0-3-0)
MATS 474 : Workshop for Materials Science Students
Roulvidasiunoy ¢ UnAnwduti 3; dwsulinfnerdaamansvseildnd

arditugiuredlsddinnu  wdesileunzanulasad  anudiugiuresniadoukuy s
WouRUUNUMETUTLATUADLRINDS N15FR miﬁ'ﬁugﬂ msUszanu nswisdsa msden nsld
\w3eedng

Basics of workshop, tools and safety, basics of drawing, work drawing with computer

program, cutting, shaping, joining, finishing, welding, machining

2.2f. 483 (210483) : TanIngdanignIn 3(3-0-6)
MATS 483 :  Physical Metallurgy
woulvfidasnnunay  :  2.7d. 383

maudeilulaneg nsifinanuudaussiinsuaulaenisiennin-nmsiaiefalawdy nsiiy
anudausafimunulaemiuansatunsazaty anudemelulanzuazlaveuay
Solidification in  metals, strengthening controlled by dislocation generation-

annihilation, strengthening controlled by solubility, failure in metals and alloys

2.96. 485 (210485)  : nnsiansoumazmsidenyasian 3(3-0-6)
MATS 485 :  Corrosion and Degradation of Materials
Woulvidastunouy @ 2.9¢. 204 %38 2.96. 205; uaz 2.A4. 111

o (% ]

unthnsianseu nMsianseuliiiai nsdestunisianseu suuuuresnsianseu n1sin
nseuigungiigs NImageuMIfinniau nsidedvesnediues

Y Y

Introduction to corrosion, electrochemical corrosion, corrosion protection, forms of

corrosion, high temperature corrosion, corrosion test, degradation of polymers
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2.96. 496 (210496) @ dunumMeIERAIENT 1(1-0-2)
MATS 496 : Seminar in Materials Science
woulvfidasnunay  :  UnFnwvuln 4

nsussegkarefuMelaging nsiudey nsdnavsiuulnlanfgiuidemeianmans
vesinanw mstiensutuduiiumela (Satisfactory: S) wselailudinela (Unsatisfactory: U)
Lecture and discussion by invited speakers, oral presentation in materials science topic from

student. Grading will be given on satisfactory (S) or unsatisfactory basis (U).

2.26. 497 (210497)  :  @wnaANEN 6 vienn
MATS 497 :  Cooperative Education
woulvfidasnnunay :  UnAnwvuln 4

tinfnwdesdimandsummumionneul foRcuaniadnuidunalddesniy 30 dalus
el fiRmuatouninnuluaanuussneumsiifeniuiagmansidunalifosnin 16
davethwialonfefisunh  wazdedldumsguaazmunslage1nsdiivinuuazninaui
EOR ﬁmiv‘fﬁﬂamuLLazmiaaUmmﬂa'ma”ﬂLﬁ%ﬁ]%ﬂﬁﬂﬁﬁﬁﬁ%%ﬁ%ﬁﬂ@ﬂ mslgautuuihi
wala (Satisfactory: S) vidoliiduiiumela (Unsatisfactory: U)

Readiness is required for students for no less than 30 hours. Students are required to
work as an employee in materials science related organizations for no less than 16 weeks
continuously or equivalent under care and supervision of university advisor and mentoring
employee. Report and examination after the finishing of practice in cooperative education

are required. Grade will be given as satisfactory (S) or unsatisfactory (U).

2.96. 499 (210499)  :  A1SAUAIDESY 3 NueNn
MATS 499 : Independent Study
Wwoulvndesinunauy  :  undAnwlguln 4

nsAnwAuATuaINIAleNaIsTaNa NITINUNY N15NAEBY  N1SRAUTIELATATUNANTS
NAaY NIWBUTIENY NsaaulInian
Literature study and review, planning, experiment, discussion and conclusion, report

writing, oral exam

9.0, 181 (254181)  : ms@sunuudmnssudmsudidlednAnunianssy 2(1-3-2)
ME 181 :  Engineering Drawing for Non-Engineering Majors
Wwouluidosirunow @ Lidl
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mMsdsunuudisnes mslfiaiesiodoutuy msadsguisnadn maBouuuuamany ns
Muuerua  Mslguwuunnaalazdesniy  mslsumwasdiiuuulelaunialazdeuda  ng
BEUNWUUUANS WUUSY

Lettering, use of instruments, applied g¢eometry, orthographic projections,
dimensioning, section and convention drawings, isometric and oblique drawings, sketching,

working drawings

6.8, 323 (255323)  : nsusEiuRWLUBIAY 3(3-0-6)
IE 323 : Introduction to Quality Assurance
Woulvidasitunouy @ Tl

AUANYUDIAUNIN ‘mﬁﬂmiﬁugmmaqmimuauﬂmmw SEUUNTUTENUAMMNUAE
3‘v|snmimiﬂisﬁuﬂmmwLﬁyaaéfu szuuaILdeliu seuuinaspugunleleale wagszuuAMA
Buq fiddy

Quality definition. Principles of quality control. Quality assurance system and

concepts. Reliability system. Principle of ISO standard and other important quality systems.

[
[

9.9 445 (255445)  :  n1sUszend RN MRS TUEIdmMIUIAINTTH 3(2-3-4)
NHINNTT

IE 445 :  Advanced Computer Application for Industrial Engineering

Soulvfidewinudow  :  awauWivveuvasaIn

AsrUIUNWARlAYLASeT BT nseonuuUTLIUmMaImnssulagldiusunsutelunis
poNUUU  Mseenuuunszuiunsnantaglilusunsudislunsndn  roufinmestisnuimnssudy
fiugnu MsPenuULTLNUNIGIMNTIILUY 2 SR MIoanuULTLNUMSImnITwuy 3 83 s
aaﬂLLUU%W’]umﬁmmiugﬂmﬂ%aiz mil,%EJuIUiLmiaJmUﬂuL%ﬂ@f’JLaszJLLazﬂ’lﬁLﬂi’lgﬁwm
IFINTIU

Manufacturing operation using computer numerical control machine (CNC), designing
engineering component by a computer-aided design (CAD) software, designing manufacturing
operation by a computer-aided manufacturing (CAM) software, basic computer-aided
engineering (CAE), designing engineering components in 2D, designing engineering
components in 3D, designing free-form engineering components, computer numerical control

programming and engineering analysis.
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3. HA9TUNNNIYVINTVRID1A5IUTEIMENG AT

3A. A3. 2A3ATIY YYt3a9 : Assoc. Prof. Dr. Chatdanai Boonruang
SUIPANUN U TETNIIVINTIZAUVUIUNIYIR (Scopus Export Date 1 July 2020)

1.

Ru¢man, S., Boonruang, C., Singjai, P. (2020). The Effect of a Weak Magnetic Field (0 T
to 0.4 T) on the Valence Band and Intramolecular Hydrogen of Inorganic Aerosol
Metal-Nitrogen Gas Chemical Reactions in a Sparking Discharge Process. Crystals,
10(12), Art. No. 1141.

Won-in, K., Boonruang, C., Dararutana, P. (2020). Characterization of polyurea
elastomer used for blast mitigation. AIP Conference Proceedings, 2279(1), Art. No.
070003.

Boonruang, C., Theppawong, A. (2019), Impact property of TiAl;-Ti laminated
composite fabricated from metallic sandwich, Composite Structures, 229, Art. No.
111379.

Won-In, K., Boonruang, C., Jearanaikoon, N., Dararutana, P. (2019), X- rays
Spectroscopy Study of Impregnated Activated Carbon Used as Gas Adsorber for
Chemical Warfare Agents in Military Mask, Proceedings of the 2019 IEEE 6th Asian
Conference on Defence Technology, ACDT 2019, 9072813, pp. 55-59.

Boonruang, C., Thong-On, A., Kidkhunthod, P. (2018), Effect of nanograin-boundary
networks generation on corrosion of carburized martensitic stainless steel, Scientific
Reports, 8(1), Art. No. 2289 .

3A. A3. WAWY 899la : Assoc. Prof. Dr. Pisith Singjai
UIFLANUN U TEITNIIVINTIEAUUIUIBIA

1.

Ru¢man, S., Boonruang, C., Singjai, P. (2020). The Effect of a Weak Magnetic Field (0 T
to 0.4 T) on the Valence Band and Intramolecular Hydrogen of Inorganic Aerosol
Metal-Nitrogen Gas Chemical Reactions in a Sparking Discharge Process. Crystals,
10(12), Art. No. 1141.

Tippo, P., Thongsuwan, W., Wiranwetchayan, O., Kumpika, T., Kantarak, E., Singjai, P.
(2020). Influence of Co concentration on properties of NiO film by sparking under
uniform magnetic field. Scientific Reports, 10(1), Art. No. 15690.

Panthawan, A., Sanmuangmoon, P., Jumrus, N., Thongpan, W., Pooseekheaw, P.,
Kumpika, T., Sroila, W., Kantarak, E., Tuantranont, A., Singjai, P., Thongsuwan, W.
(2020). Photocatalytic Enhancement of a Novel Composite CuAl,O4/TiO,/CuO Films
Prepared by Sparking Process. Optik, 224, Art. No. 165502.

Kantarak, E., Rucman, S., Kumpika, T., Sroila, W., Tippo, P., Panthawan, A,
Sanmuangmoon, P., Sriboonruang, A., Jhuntama, N., Wiranwetchayan, O.,

Thongsuwan, W., Singjai, P. (2020). Fabrication, Design and Application of Stretchable



10.

11.

12.

13.

85

Strain Sensors for Tremor Detection in Parkinson Patient. Applied Composite
Materials, 27(6), pp. 955-968.

Panthawan, A., Thongpan, W., Pooseekheaw, P., Jumrus, N., Kumpika, T., Sroila, W.,
Kantarak, E., Sanmuangmoon, P., Tuantranont, A., Thongsuwan, W., Singjai, P. (2020).
Hot air treatment: Alternative annealing of TiO, nanoparticulate films without
substrate deformation. AIP Conference Proceedings, 2279(1), Art. No. 120003.
Pooseekheaw, P., Thongpan, W., Panthawan, A., Kantarak, E., Sroila, W., Singjai, P.
(2020). Porous V,0s/TiO, Nanoheterostructure Films with Enhanced Visible-Light
Photocatalytic Performance Prepared by the Sparking Method. Molecules, 25(15), Art.
No. 3327.

Sriboonruang, A., Kumpika, T., Kantarak, E., Sroila, W., Singjai, P., Lawan, N., Muangpil,
S., Thongsuwan, W. (2020). Adhesion Mechanism of Different Alkyltrichlorosilanes
Enhanced Superhydrophobicity on Superhydrophilic SiO, Film Prepared by Dip
Coating. Chiang Mai Journal of Science, 47(4 Special Issue 2), pp. 823-828.

Ru¢man, S., Intra, P., Kantarak, E., Sroila, W., Kumpika, T., Jakmunee, J., Punyodom, W.,
Arsi¢, B., Singjai, P. (2020), Influence of the magnetic field on bandgap and chemical
composition of zinc thin films prepared by sparking discharge process, Scientific
Reports, 10(1), Art. No. 1388.

Ru¢man, S., Intra, P., Kantarak, E., Sroila, W., Kumpika, T., Jakmunee, J., Punyodom, W.,
Arsi¢, B., Singjai, P. (2020), Author Correction: Influence of the magnetic field on
bandgap and chemical composition of zinc thin films prepared by sparking discharge
process, Scientific Reports, 10(1), Art. No. 4645.

Chuminjak, Y., Singjai, P., Tuantranont, A., Sriprachuabwong, C., Wisitsoraat, A.(2020),
High-capacity charge storage electrodes based on nickel oxide and nickel-cobalt
double hydroxide nanocomposites on 3D nickel foam prepared by sparking and
electrodeposition, Journal of Alloys and Compounds, 841, Art. No. 155793.

Tippo, P., Thongsuwan, W., Wiranwetchayan, O., Kumpika, T., Tuantranont, A., Singjai,
P. (2020), Investigation of NiO film by sparking method under a magnetic field and
NiO/ZnO heterojunction, Materials Research Express 7(5), Art. No. 056403.

Jumrus, N., Chaisen, T., Sriboonruang, A., Panthawan, A., Kumpika, T., Kantarak, E.,
Singjai, P., Thongsuwan, W. (2020), A facile methodology to make the glass surface
superhydrophobic, Materials Letters, 264, Art. No. 127347.

Kumpika, T., Kantarak, E., Sriboonruang, A., Sroila, W., Tippo, P., Thongpan, W.,
Pooseekheaw, P., Panthawan, A., Jumrus, N., Sanmuangmoon, P., Jhuntama, N.,
Hankhuntod, M., Nuansri, R., Wiranwetchayan, O., Thongsuwan, W., Singjai, P. (2020),
Stretchable and compressible strain sensors for gait monitoring constructed using
carbon nanotube/graphene composite, Materials Research Express, 7(3), Art. No.
035006.



14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

86

Thongpan, W., Louloudakis, D., Pooseekheaw, P., Kumpika, T., Kantarak, E., sroila, W.,
Panthawan, A., Thongsuwan, W., Singjai, P. (2019), Porous CuWO,/WO; composite
films with improved electrochromic properties prepared by sparking method,
Materials Letters, 257, Art. No. 126747.

Sriboonruang, A., Kumpika, T., Kantarak, E., Sroila, W., Singjai, P., Lawan, N., Muangpil,
S., Thongsuwan, W. (2019), Isomer effect on chemical reactivity and
superhydrophobicity of chlorosilane modified SiO, nanoparticles prepared by one-
step reaction, Materials Letters, 248, pp. 227-230.

Thongpan, W., Louloudakis, D., Pooseekheaw, P., Kumpika, T., Kantarak, E.,
Panthawan, A., Tuantranont, A., Thongsuwan, W., Singjai, P. (2019), Electrochromic
properties of tungsten oxide films prepared by sparking method using external
electric field, Thin Solid Films, 682, pp. 135-141.

Hankhuntod, A., Kantarak, E., Sroila, W., Kumpika, T., Singjai, P., Thongsuwan, W.
(2019), A-Fe,05; modified TiO, nanoparticulate films prepared by sparking off Fe
electroplated Ti tips, Applied Surface Science, 477, pp. 116-120.

Louloudakis, D., Thongpan, W., Mouratis, K., Koudoumas, E., Kiriakidis, G., Singjai, P.
(2019), Novel Spark Method for Deposition of Metal Oxide Thin Films: Deposition of
Hexagonal Tungsten Oxide, Physica Status Solidi (A) Applications and Materials
Science, 216 (7), Art. No. 1800513, .

Wiranwetchayan, O., Promnopas, S., Phadungdhitidhada, S., Phuruansgrat, A,
Thongtem, T., Singjai, P., Thongtem, S. (2019), Characterization of perovskite LaFeO,
synthesized by microwave plasma method for photocatalytic applications, Ceramics
International, 45 (4), pp. 4802-4809.

Sroila, W., Kantarak, E., Kumpika, T., Bovonsombut, S., Thongmanee, P., Singjai, P.,
Thongsuwan, W. (2019), Antibacterial activity absence UV irradiation of Ag, TiO, and
ZnO NPs prepared by sparking method, Materials Today: Proceedings 17, pp. 1569-
1574.

Jumrus, N., Panthawan, A., Kumpika, T., Sroila, W., Kantarak, E., Sanmuangmoon, P.,
Singjai, P., Thongsuwan, W. (2018), Photocatalytic activity under visible light region of
Ca-modified TiO, NP films prepared by sparking off Ca-electroplated Ti tips, Surface
Review and Letters, 25, Art. No. 1840002, .

Ru¢man, S.S., Punyodom, W., Jakmunee, J., Singjai, P. (2018), Inducing crystallinity of
metal thin films with weak magnetic fields without thermal annealing, Crystals, 8 (9),
Art. No. 362, .

Wiranwetchayan, O., Ruankham, P., Promnopas, W., Choopun, S., Singjai, P.,
Chaipanich, A., Thongtem, S. (2018), Effect of nanoporous In,O5 film fabricated on
TiO2,-In,05 photoanode for photovoltaic performance via a sparking method, Journal
of Solid State Electrochemistry, 22 (8), pp. 2531-2543.



24.

25.

26.

271.

28.

29.

30.

31.

32.

33.

34.

35.

87

Kumpika, T., Kantarak, E., Sroila, W., Panthawan, A., Jhuntama, N., Sanmuangmoon, P.,
Thongsuwan, W., Singjai, P. (2018), Superhydrophilic/superhydrophobic surfaces
fabricated by spark-coating, Surface and Interface Analysis, 50 (8), pp. 827-834.
Thongpan, W., Kumpika, T., Kantarak, E., Panthawan, A., Pooseekheaw, P., Singjai, P.,
Tuantranont, A., Thongsuwan, W. (2018), External-electric-field-enhanced uniformity
and deposition rate of a TiO, film prepared by the sparking process, Ukrainian Journal
of Physics, 63 (6), pp. 531-537.

Sriboonruang, A., Kumpika, T., Sroila, W., Kantarak, E., Singjai, P., Thongsuwan, W.
(2018), Superhydrophobicity/superhydrophilicity transformation of transparent PS-
PMMA-SiO, nanocomposite films, Ukrainian Journal of Physics, 63 (3), pp. 226-231.
Panthawan, A., Kumpika, T., Sroila, W., Kantarak, E., Thongpan, W., Pooseekheaw, P.,
Sornphanpee, R., Jumrus, N., Sanmuangmoon, P., Tuantranont, A., Singjai, P.,
Thongsuwan, W. (2018), Morphology and phase transformation of copper/aluminium
oxide films, Ukrainian Journal of Physics, 63 (5), pp. 425-430.

Tippo, P., Singjai, P., Choopun, S., Sakulsermsuk, S. (2018), Preparation and electrical
properties of nanocrystalline BCNO, Materials Letters, 211, pp. 51-54.

Stefan, R., Jakmunee, J., Punyodom, W., Singjai, P. (2018), A novel strategy for
longevity prolongation of iron-based nanoparticle thin films by applied magnetic
force, New Journal of Chemistry, 42 (7), pp. 4807-4810.

Sukee, A., Kantarak, E., Singjai, P. (2017), Preparation of Aluminum doped Zinc Oxide
Thin Films on Glass Substrate by Sparking Process and Their Optical and Electrical
Properties, Journal of Physics: Conference Series, 901 (1), Art. No. 012153, .
Hankhuntond, A., Singjai, P., Sakulsermsuk, S. (2017), Superhydrophobicity of
hierarchical nanostructure of candle soot films, Journal of Physics: Conference Series,
901 (1), Art. No. 012154, .

Panyathip, R., Choopun, S., Singjai, P., Sakulsermsuk, S. (2017), Temperature
dependence of graphene and N-doped graphene for gas sensor applications, Journal
of Physics: Conference Series, 901 (1), Art. No. 012076, .

Tadakaluruy, S., Kumpika, T., Kantarak, E., Sroila, W., Panthawan, A., Sanmuangmoon,
P., Thongsuwan, W., Singjai, P. (2017), Highly stretchable and sensitive strain sensors
using nano-graphene coated natural rubber, Plastics, Rubber and Composites, 46 (7),
pp. 301-305.

Wiranwetchayan, O., Promnopas, W., Choopun, S., Singjai, P., Thongtem, S. (2017),
Preparation of TiO, nanoparticles by sparking technique for enhancing photovoltaic
performance of dye-sensitized solar cells, Research on Chemical Intermediates, 43
(8), pp. 4339-4352.

Chuminjak, Y., Daothong, S., Kuntarug, A., Phokharatkul, D., Horprathum, M.,
Wisitsoraat, A., Tuantranont, A., Jakmunee, J., Singjai, P. (2017), High-performance



36.

37.

38.

88

Electrochemical Energy Storage Electrodes Based on Nickel Oxide-coated Nickel Foam
Prepared by Sparking Method, Electrochimica Acta, 238, pp. 298-309.

Boonphan, S., Singjai, P. (2017), Solar heat absorbing coating from multi-walled
carbon nanotube composites with linear low-density polyethylene-coated copper
sheet, Journal of Reinforced Plastics and Composites, 36 (9), pp. 714-721.
Thurakitseree, T., Kramberger, C., Singjai, P., Maruyama, S. (2017), Fingerprinting
seamless single-walled carbon nanotube junctions: Via the migration of encapsulated
N, molecules from bottom to top: Are arrays of VA-SWNTs continuous?, Nanoscale, 9
(11), pp. 4002-4006.

Kumpika, T., Kantarak, E., Sroila, W., Panthawan, A., Sanmuangmoon, P., Thongsuwan,
W., Singjai, P. (2017), Fabrication and composition control of porous ZnO-TiO, binary
oxide thin films via a sparking method, Optik, 133, pp. 114-121.

WA. A5, 85955604 AN : Asst. Prof. Dr. Orawan Khamman
nstLauaNaUluNUsEYNIYINITIAUUILIYIA

1.

Khamman, O., Ananta, S. (2020), Electrical Properties of PNN-PZT Ceramic
Nanocomposites, The Second Materials Research Society of Thailand International

Conference.

WA, A3, FILLAY NBIFITIMU : Asst. Prof. Dr. Wiradej Thongsuwan
UIFLANUN U TEITNI9IVINTTEAUUIUIBIA

1.

Panthawan, A., Sanmuangmoon, P., Jumrus, N., Thongpan, W., Pooseekheaw, P.,
Kumpika, T., Sroila, W., Kantarak, E., Tuantranont, A., Singjai, P., Thongsuwan, W.
(2020). Photocatalytic Enhancement of a Novel Composite CuAl,O4/TiO,/CuO Films
Prepared by Sparking Process. Optik, 224, Art. No. 165502.

Tippo, P., Thongsuwan, W., Wiranwetchayan, O., Kumpika, T., Kantarak, E., Singjai, P.
(2020). Influence of Co concentration on properties of NiO film by sparking under
uniform magnetic field. Scientific Reports, 10(1), Art. No. 15690.

Kantarak, E., Rucman, S., Kumpika, T., Sroila, W., Tippo, P., Panthawan, A,
Sanmuangmoon, P., Sriboonruang, A., Jhuntama, N., Wiranwetchayan, O.,
Thongsuwan, W., Singjai, P. (2020). Fabrication, Design and Application of Stretchable
Strain Sensors for Tremor Detection in Parkinson Patient. Applied Composite
Materials, 27(6), pp. 955-968.

Panthawan, A., Thongpan, W., Pooseekheaw, P., Jumrus, N., Kumpika, T., Sroila, W,
Kantarak, E., Sanmuangmoon, P., Tuantranont, A., Thongsuwan, W., Singjai, P. (2020).
Hot air treatment: Alternative annealing of TiO, nanoparticulate films without
substrate deformation. AIP Conference Proceedings, 2279(1), Art. No. 120003.
Sriboonruang, A., Kumpika, T., Kantarak, E., Sroila, W., Singjai, P., Lawan, N., Muangpil,
S., Thongsuwan, W. (2020). Adhesion Mechanism of Different Alkyltrichlorosilanes



10.

11.

12.

13.

14.

15.

89

Enhanced Superhydrophobicity on Superhydrophilic SiO, Film Prepared by Dip
Coating. Chiang Mai Journal of Science, 47(4 Special Issue 2), pp. 823-828.

Tippo, P., Thongsuwan, W., Wiranwetchayan, O., Kumpika, T., Tuantranont, A., Singjai,
P. (2020), Investigation of NiO film by sparking method under a magnetic field and
NiO/ZnO heterojunction, Materials Research Express, 7(5), Art. No. 056403.

Jumrus, N., Chaisen, T., Sriboonruang, A., Panthawan, A., Kumpika, T., Kantarak, E.,
Singjai, P., Thongsuwan, W. (2020), A facile methodology to make the glass surface
superhydrophobic, Materials Letters, 264, Art. No. 127347.

Kumpika, T., Kantarak, E., Sriboonruang, A., Sroila, W., Tippo, P., Thongpan, W.,
Pooseekheaw, P., Panthawan, A., Jumrus, N., Sanmuangmoon, P., Jhuntama, N.,
Hankhuntod, M., Nuansri, R., Wiranwetchayan, O., Thongsuwan, W., Singjai, P.(2020),
Stretchable and compressible strain sensors for gait monitoring constructed using
carbon nanotube/graphene composite, Materials Research Express, 7(3), Art. No.
035006.

Thongpan, W., Louloudakis, D., Pooseekheaw, P., Kumpika, T., Kantarak, E., sroila, W.,
Panthawan, A., Thongsuwan, W., Singjai, P. (2019), Porous CuWO,/WO; composite
films with improved electrochromic properties prepared by sparking method,
Materials Letters, 257, Art. No. 126747.

Sriboonruang, A., Kumpika, T., Kantarak, E., Sroila, W., Singjai, P., Lawan, N., Muangpil,
S., Thongsuwan, W. (2019), Isomer effect on chemical reactivity and
superhydrophobicity of chlorosilane modified SiO, nanoparticles prepared by one-
step reaction, Materials Letters, 248, pp. 227-230.

Thongpan, W., Louloudakis, D., Pooseekheaw, P., Kumpika, T., Kantarak, E.,
Panthawan, A., Tuantranont, A., Thongsuwan, W., Singjai, P. (2019), Electrochromic
properties of tungsten oxide films prepared by sparking method using external
electric field, Thin Solid Films, 682, pp. 135-141.

Hankhuntod, A., Kantarak, E., Sroila, W., Kumpika, T., Singjai, P., Thongsuwan, W.
(2019), A-Fe,05; modified TiO, nanoparticulate films prepared by sparking off Fe
electroplated Ti tips, Applied Surface Science, 477, pp. 116-120.

Sroila, W., Kantarak, E., Kumpika, T., Bovonsombut, S., Thongmanee, P., Singjai, P.,
Thongsuwan, W. (2019), Antibacterial activity absence UV irradiation of Ag, TiO, and
ZnO NPs prepared by sparking method, Materials Today: Proceedings, 17, pp. 1569-
1574,

Butburee, T., Kotchasarn, P., Hirunsit, P., Sun, Z., Tang, Q., Khemthong, P., Sangkhun,
W., Thongsuwan, W., Kumnorkaew, P., Wang, H., Faungnawakij, K. (2019), New
understanding of crystal control and facet selectivity of titanium dioxide ruling
photocatalytic performance, Journal of Materials Chemistry A, 7 (14), pp. 8156-8166.
Jumrus, N., Panthawan, A., Kumpika, T., Sroila, W., Kantarak, E., Sanmuangmoon, P.,
Singjai, P., Thongsuwan, W. (2018), Photocatalytic activity under visible light region of



16.

17.

18.

19.

20.

21.

90

Ca-modified TiO, NP films prepared by sparking off Ca-electroplated Ti tips, Surface
Review and Letters, 25, Art. No. 1840002, .

Kumpika, T., Kantarak, E., Sroila, W., Panthawan, A., Jhuntama, N., Sanmuangmoon, P.,
Thongsuwan, W., Singjai, P. (2018), Superhydrophilic/superhydrophobic surfaces
fabricated by spark-coating, Surface and Interface Analysis, 50 (8), pp. 827-834.
Thongpan, W., Kumpika, T., Kantarak, E., Panthawan, A., Pooseekheaw, P., Singjai, P.,
Tuantranont, A., Thongsuwan, W. (2018),External-electric-field-enhanced uniformity
and deposition rate of a TiO, film prepared by the sparking process, Ukrainian Journal
of Physics, 63 (6), pp. 531-537.

Sriboonruang, A., Kumpika, T., Sroila, W., Kantarak, E., Singjai, P., Thongsuwan, W.
(2018), Superhydrophobicity/superhydrophilicity transformation of transparent PS-
PMMA-SIO, nanocomposite films, Ukrainian Journal of Physics, 63 (3), pp. 226-231.
Panthawan, A., Kumpika, T., Sroila, W., Kantarak, E., Thongpan, W., Pooseekheaw, P.,
Sornphanpee, R., Jumrus, N., Sanmuangmoon, P., Tuantranont, A., Singjai, P.,
Thongsuwan, W. (2018), Morphology and phase transformation of copper/aluminium
oxide films, Ukrainian Journal of Physics, 63 (5), pp. 425-430.

Tadakaluru, S., Kumpika, T., Kantarak, E., Sroila, W., Panthawan, A., Sanmuangmoon,
P., Thongsuwan, W., Singjai, P. (2017), Highly stretchable and sensitive strain sensors
using nano-graphene coated natural rubber, Plastics, Rubber and Composites, 46 (7),
pp. 301-305.

Kumpika, T., Kantarak, E., Sroila, W., Panthawan, A., Sanmuangmoon, P., Thongsuwan,
W., Singjai, P. (2017), Fabrication and composition control of porous ZnO-TiO, binary
oxide thin films via a sparking method, Optik, 133, pp. 114-121.

WAl M5. TUA 5554313 : Asst. Prof. Dr. Wandee Thamjaree
SUIFLANUN IUINTETNI9IVINTTLAVUIUIYR

1.

Nhuapeng, W., Thamjaree, W. (2019). Fabrication and Mechanical Properties of Hybrid
Composites between Pineapple fiber/Styrofoam Particle/Paper Tissue. Materials
Today: Proceedings, 17, pp. 1444-1450.

Suttichart, C., Boonyawan, D., Nhuapeng, W., Thamjaree, W. (2019), Synthesis and
characterization of multi-wall carbon nanotubes/DLC incorporated composites as
electrode materials for supercapacitor, Diamond and Related Materials, 100, Art. No.
107591.

Thamjaree, W., Nhuapeng, W. (2018), Effect of coating time on electrochemical
deposition of molybdenum oxides thin film on the surface of anodized aluminum
plate for ultracapacitor electrode material, Surface Review and Letters, 25, Art. No.
1840007.



4.

91

Chaisen, R., Nhuapeng, W., Thamjaree, W. (2018), Coating of molybdenum oxide on
anodized aluminium plate applied for ultracapacitor electrodes, Materials Today:
Proceedings, 5 (5), pp. 10979-10983.

Khankham, P., Nhuapeng, W., Thamjaree, W. (2017),Fabrication and mechanical
properties of the biocomposites between water hyacinth fiber and paper mulberry,
Key Engineering Materials, 757 KEM, pp. 73-77.

Suttichart, C., Boonyawan, D., Nhuapeng, W., Thamjaree, W. (2017), Optimization of
diamond-like carbon thin film on copper substrate for carbon nanotubes synthesis by
ACVD technique, Materials Science Forum, 883, pp. 65-69.

SA. A5. NUANTTU LWIWA : Assoc. Prof. Dr. Kamonpan Pengpat
SUIFFYANUN IUINTETNI9IVINTILAVUIUIYIR

1.

Intawin, P., Panyata, S., Kraipok, A., Tunkasiri, T., Eitssayeam, S., Pengpat, K. (2020).
Effects of TiO, content and thermal parameters on crystallization kinetics and
mechanical properties of phosphate based glass system. Thermochimica Acta, 690,
Art. No. 178699.

Bootchanont, A., Boonchuduang, T., Khamkongkaeo, A., Saisopa, T., Kantha, P.,
Pengpat, K., Pisitpipathsin, N., Chanlek, N., Kidkhunthod, P., Yimnirun, R. (2020), Local
structure and evolution of phase transformation in Big4g71Nag.as71L20.0172 T105-BaTiOs
materials, Ceramics International, 46(5), pp. 5665-5670.

Senanon, W., Yongsiri, P., Eitssayeam, S., Tunkasiri, T., Pengpat, K. (2019), Comparison
between incorporation and conventional fabrication techniques of diopside-based
glass-ceramics, Materials Letters, 249, pp. 160-164.

Parjansri, P., Intatha, U., Pengpat, K., Eitssayeam, S. (2019), Improvement in the
electrical properties of BCZT Ceramics induced by self-seeds, Applied Physics A:
Materials Science and Processing, 125 (6), Art. No. 421.

Owuor, P.S., Inthong, S., Sajadi, S.M., Intawin, P., Chipara, A.C., Woellner, C.F., Sayed,
F.N., Tsang, H.H., Stender, A, Vajtai, R., Pengpat, K., Eitssayeam, S., Galvéo, D.S., Lou,
J,, Tiwary, C.S., Ajayan, P.M. (2019), Elastic and ‘transparent bone’ as an
electrochemical separator, Materials Today Chemistry, 12, pp. 132-138.

Jaiban, P., Kantha, P., Pengpat, K., Pojprapai, S., Wongkeo, W., Unruan, M.,
Pisitpipathsin, N. (2019), Relationship in dielectric, ferroelectric behaviors and large
strain response of BaTiOs-doped (Bigas71Nag.as71)La0.00172 1103 ceramics, Materials
Research Express, 6 (6), Art. No. 066305.

Inthong, S., Kamnoy, M., Intatha, U., Intawin, P., Pengpat, K., Tunkasiri, T., Eitssayeam,
S. (2019), Phase, mechanical and bioactivity properties of hydroxyapatite-calcium
titanate composite, Materials Research Express, 6 (2), Art. No. 025405.

Panyata, S., Eitssayeam, S., Rujijanasgul, G., Tunkasiri, T., Munpakdee, A., Pengpat, K.
(2019), Electrical properties of bismuth germanate (Bi,GeOs) ferroelectric glass-



10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

92

ceramics prepared by two different methods, Integrated Ferroelectrics, 195 (1), pp.
187-195.

Senanon, W., Tunkasiri, T., Eitssayeam, S., Rujijanagul, G., Yongsiri, P., Niyompan, A.,
Pengpat, K. (2019), The effect of heat treatment temperature on phase formation
and luminescence properties of calcium magnesium silicate glass-ceramics doped
with Sm,0s, Integrated Ferroelectrics, 195 (1), pp. 11-18.

Kantha, P., Barnthip, N., Pengpat, K., Tunkasiri, T., Pisitpipathsin, N. (2019), Influence of
thermal treatment temperature on phase formation and bioactivity of glass-ceramics
based on the SiO,-Na,O-CaO-P,05 system, Key Engineering Materials, 798 KEM, pp.
229-234.

Kamnoy, M., Pengpat, K., Intatha, U., Eitssayeam, S. (2018), Effects of heat treatment
temperature on microstructure and mechanical properties of lithium disilicate-based
glass-ceramics, Ceramics International, 44, pp. S121-5124.

Intawin, P., Eitssayeam, S., Tunkasiri, T., Pengpat, K. (2018), Crystallization kinetics and
heat treatment temperature on microstructure and properties of Na,O-CaO-P,Os
bioactive glass system, Ceramics International, 44, pp. S203-5206.

Panyata, S., Eitssayeam, S., Tunkasiri, T., Munpakdee, A., Pengpat, K. (2018),
Crystallization kinetic of Er3+—doped BiO; 5-Ge0,-BO; 5 glass-ceramic, Ceramics
International, 44, pp. S46-549.

Yongsiri, P., Senanon, W., Intawin, P., Pengpat, K. (2018), Dielectric properties and
microstructural studies of Er,0O5; doped potassium sodium niobate silicate glass-
ceramics, Key Engineering Materials, 766 KEM, pp. 258-263.

Intawin, P., Eitssayeam, S., Rujijanagul, G., Tunkasiri, T., Pengpat, K. (2018),
Crystallization kinetics and heat treatment temperature on microstructure of Na,O-
Ca0-P,05-TiO, glass system, Key Engineering Materials, 766 KEM, pp. 151-156.
Sriprapha, P., Rungsiyakull, C., Pengpat, K., Tunkasiri, T., Eitssayeam, S. (2018), A study
of mechanical properties of bone cement containing micro- and nano-
hydroxyapatite particles, Key Engineering Materials, 766 KEM, pp. 117-121.
Phromyoo, S., Lertcumfu, N., Jaita, P., Jarupoom, P., Pengpat, K., Rujijanasgul, G.
(2018), Effects of barium zirconium titanate on the properties of B—tricalcium
phosphate bioceramics, Ceramics International, 44 (3), pp. 2661-2667.

Intawin, P., Sayed, F.N., Pengpat, K., Joyner, J., Tiwary, C.S., Ajayan, P.M. (2017), Bio-
Derived Hierarchical 3D Architecture from Seeds for Supercapacitor Application, JOM,
69 (9), pp. 1513-1518.

Panyata, S., Eitssayeam, S., Rujijanagul, G., Tunkasiri, T., Pengpat, K. (2017), Non-
isothermal crystallization kinetics of bismuth germanate glass-ceramics, Ceramics
International, 43, pp. S407-S411.



20.

21.

22.

23.

24.

93

Intawin, P., Leenakul, W., Jantaratana, P., Eitssayeam, S., Rujijanagul, G., Pengpat, K.
(2017), Synthesis, structural and electrical properties of granular BT-NZF nanocrystals
in silicate glass, Ceramics International, 43, pp. S258-5264.

Lertcumfu, N., Jaita, P., Pengpat, K., Eitssayeam, S., Sweatman, D.R., Tunkasiri, T.,
Rujijanagul, G. (2017), Electrical properties of sodium potassium niobate/mullite
ceramic composites, Ferroelectrics, 511 (1), pp. 104-113.

Butnoi, P., Manotham, S., Jaita, P., Pengpat, K., Eitssayeam, S., Tunkasiri, T.,
Rujijanagul, G. (2017), Effects of processing parameter on phase transition and
electrical properties of lead-free BNKT piezoelectric ceramics, Ferroelectrics, 511 (1),
pp. 42-51.

Tawee, L., Jaita, P., Sanjoom, R., Pengpat, K., Eitssayeam, S., Tunkasiri, T., Rujijanagul,
G., Mile, S.J. (2017), Dielectric properties of Ba;,Sr(FeqsTags)Os giant dielectric
ceramics, Ferroelectrics, 511 (1), pp. 52-61.

Yongsiri, P., Pengpat, K. (2017), Electrical properties of Er,Os-Doped potassium sodium
niobate based silicate glass, Journal of Nanoscience and Nanotechnology, 17 (5), pp.
2979-2985.

fl. A5. NBUIAI 533UMNA : Prof. Dr. Gobwute Rujijanagul
UIFYRANUN U TEITNIIVINTTEAVUIUIBIR

1.

Jaita, P., Manotham, S., Rujijanagul, G. (2020). Influence of Al,O; nanoparticle doping
on depolarization temperature, and electrical and energy harvesting properties of
lead-free 0.94(BiysNag 5)TiOs—0.06 BaTiO3 ceramics. RSC Advances, 10(53), pp. 32078-
32087.

Thammarong, S., Lertcumfu, N., Jaita, P., Pimpha, N., Tunkasiri, T., Rujijanagul, G.,
Malasri, P. (2020). Physical and Mechanical Properties of Diatomite/Metakaolin-based
Geopolymer for Construction Materials. Chiang Mai Journal of Science, 47(4 Special
Issue 2), pp. 786-795.

Lertcumfu, N., Jaita, P., Thammarong, S., Tunkasiri, T., Rujijanagul, G. (2020), Influence
of graphene oxide additive on physical, microstructure, adsorption, and
photocatalytic properties of calcined kaolinite-based geopolymer ceramic
composites, Colloids and Surfaces A: Physicochemical and Engineering Aspects, 602,
Art. No. 125080.

Manotham, S., Butnoi, P., Jaita, P., Boothrawong, N., Rujijanagul, G. (2020), Role of
ZnO nanoparticle doping on depolarization temperature, piezoelectric and energy
harvesting properties of lead-free Bij s(NagaKo.16)05 1105 ceramics, Materials Research
Bulletin 128, Art. No. 110859.

Lertcumfu, N., Kaewapai, K., Jaita, P., Sirisoonthorn, S., Rujijanagul, G. (2020), Effects

of olive oil on physical and mechanical properties of ceramic waste-based



10.

11.

12.

13.

14.

15.

94

geopolymer foam, Journal of Reinforced Plastics and Composites, 39(3-4), pp. 111-
118.

Lertcumfu, N., Kaewapai, K., Jaita, P., Rujijanagul, G., Tunkasiri, T. (2020), Synergistic
effect of animal oil or butter and hydrogen peroxide on physical and mechanical
properties of porous alumino-siliceous materials, ScienceAsia, 46 S(1), pp. 58-65.
Tantraviwat, D., Buarin, P., Suntalelat, S., Rujijanagul, G., Inceesungvorn, B. (2020),
Highly dispersed porous polydimethylsiloxane for boosting power-generating
performance of triboelectric nanogenerators, Nano Energy, 67, Art. No. 104214,
Lamkhao, S., Phaya, M., Jansakun, C., Chandet, N., Thongkorn, K., Rujijanagul, G.,
Bangrak, P., Randomn, C. (2019), Synthesis of Hydroxyapatite with Antibacterial
Properties Using a Microwave-Assisted Combustion Method, Scientific Reports, 9 (1),
Art. No. 4015.

Manotham, S., Butnoi, P., Rujijanagul, G. (2019), Electrical and mechanical properties
of bismuth sodium potassium titanate doped with a modified barium titanate lead-
free ceramics Ferroelectrics, 552 (1), pp. 23-31.

Butnoi, P., Manotham, S., Rujijanagul, G. (2019), Heating rate effect on dielectric,
ferroelectric and piezoelectric properties of Bi0.45 Lag gsNag.aoKo 10 Tip.08Zr0.0203Pb-free
piezoelectric ceramic for actuator applications, Ferroelectrics, 552 (1), pp. 32-41.
Manotham, S., Jaita, P., Randorn, C., Rujijanagul, G., Cann, D.P. (2019), Excellent
electric field-induced strain with high electrostrictive and energy storage performance
properties observed in lead-free Biys(NaggsKo 16)o.5 T103-BalNbg o Tip 99)O03-BiFeOs
ceramics, Journal of Alloys and Compounds, 808, Art. No. 151655.

Jaita, P., Lertcumfu, N., Rujijanagul, G. (2019), Temperature Dependence on
Ferroelectric, Energy Storage Density, and Electric Field-Induced Strain Response of
Lead-Free Big ag5(Nag 388K0.097)Ba0.021Sr0.000 TIO3 Ceramics, Integrated Ferroelectrics, 201
(1), pp. 142-154.

Phatungthane, T., Jaita, P., Rujijanagul, G. (2019), Structural, dielectric, and
impedance study on ZnO doped Sr(Feq sNby 5)O5 ceramics, Physica B: Condensed
Matter, 556, pp. 103-107.

Panyata, S., Eitssayeam, S., Rujijanagul, G., Tunkasiri, T., Munpakdee, A., Pengpat, K.
(2019), Electrical properties of bismuth germanate (Bi,GeOs) ferroelectric glass-
ceramics prepared by two different methods, Integrated Ferroelectrics, 195 (1), pp.
187-195.

Senanon, W., Tunkasiri, T., Eitssayeam, S., Rujijanagul, G., Yongsiri, P., Niyompan, A,
Pengpat, K. (2019), The effect of heat treatment temperature on phase formation and
luminescence properties of calcium magnesium silicate glass-ceramics doped with

Sm,0s, Integrated Ferroelectrics, 195 (1), pp. 11-18.



16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

95

Jaita, P., Sanjoom, R., Lertcumfu, N., Rujijanagul, G. (2019), Improvement of electric
field-induced strain and energy storage density properties in lead-free BNKT-based
ceramics modified by BFT doping, RSC Advances, 9 (21), pp. 11922-11931.
Kulpetchdara, K., Limpichaipanit, A., Randorn, C., Rujijanagul, G., Tunkasiri, T.,
Chokethawai, K. (2019), Microstructure-property relations of biphasic calcium
phosphate obtained by hot pressing process, Processing and Application of Ceramics,
13 (3), pp. 300-309.

Somkhuan, W., Butnoi, P., Jaita, P., Lertcumfu, N., Rujijanagul, G., Tunkasiri, T. (2019),
Synthesis and characterizations of Y-doped BaCeQO; ceramic for use as electrolyte in
solid oxide fuel cell, Key Engineering Materials, 798 KEM, pp. 200-205.

Thammarong, S., Lertcumfu, N., Jaita, P., Manotham, S., Tunkasiri, T., Pimpha, N.,
Rujijanagul, G. (2019), The effects of replacement Metakaolin with diatomite in
geopolymer materials, Key Engineering Materials, 798 KEM, pp. 267-272.

Kaewapai, K., Lertcumfu, N., Jaita, P., Manotham, S., Tunkasiri, T., Malasri, P.,
Rujijanagul, G. (2019), Preparation and characterization of ceramic waste-based
geopolymer ceramic composites for substrate culture application, Key Engineering
Materials, 798 KEM, pp. 194-199.

Khamlue, P., Lertcumfu, N., Jaita, P., Manotham, S., Tunkasiri, T., Malasri, P.,
Rujijanagul, G. (2019), The effects of Biochar additive on the properties of
Geopolymer materials , Key Engineering Materials, 798 KEM, pp. 273-278.

Lertcumfu, N., Sayed, F.N., Shirodkar, S.N., Radhakrishnana, S., Mishra, A., Rujijanagul,
G., Singh, AK, Yakobson, B.l., Tiwary, C.S., Ajayan, P.M. (2019), Structure-Dependent
Electrical and Magnetic Properties of Iron Oxide Composites, Physica Status Solidi (A)
Applications and Materials Science, 216 (16), Art. No. 1801004.

Jaita, P., Tawee, L., Sanjoom, R., Randorn, C., Chokethawai, K., Rujijanagul, G. (2018),
Excellent dielectric constants observed in heterogeneous conduction Ba(Zrg »5Tig 75)05
ceramics doped with Sr(FeysNby 55)05, Journal of Electroceramics, 41 (1-4), pp. 50-59.
Raengthon, N., Rujijanagul, G., Cann, D.P. (2018), Influence of A-site deficiency on
electrical characteristics of barium strontium titanate perovskite dielectrics, Journal of
Applied Physics, 124 (15), Art. No. 154105.

Butnoi, P., Manotham, S., Jaita, P., Randorn, C., Rujijanagul, G. (2018), High thermal
stability of energy storage density and large strain improvement of lead-free

Bio.s(Nag 40Ko.10)TiO3 piezoelectric ceramics doped with La and Zr, Journal of the
European Ceramic Society, 38 (11), pp. 3822-3832.

Tantraviwat, D., Anuchai, S., Ounnunkad, K., Saipanya, S., Aroonyadet, N., Rujijanagul,
G., Inceesungvorn, B. (2018), Structural properties of tungsten-doped cobalt
molybdate and its application in electrochemical oxygen evolution reaction, Journal
of Materials Science: Materials in Electronics, 29 (15), pp. 13103-13111.



271.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

96

Jarupoom, P., Jaita, P., Sanjoom, R., Randorn, C., Rujijanagul, G. (2018), High magnetic
and ferroelectric properties of BZT-LSM multiferroic composites at room temperature,
Ceramics International, 44 (8), pp. 8768-8776.

Manotham, S., Butnoi, P., Jaita, P., Kumar, N., Chokethawai, K., Rujijanagul, G., Cann,

D.P. (2018), Large electric field-induced strain and large improvement in energy
density of bismuth sodium potassium titanate-based piezoelectric ceramics, Journal
of Alloys and Compounds, 739, pp. 457-467.

Lamkhao, S., Rujijanagul, G., Randorn, C. (2018), Fabrication of g-CsN4 and a promising
charcoal property towards enhanced chromium(VI) reduction and wastewater
treatment under visible light, Chemosphere, 193, pp. 237-243.

Lertcumfu, N., Jaita, P., Rujijanagul, G., Tunkasiri, T. (2018), Characterization of
metakaolin-based materials for dye adsorption from aqueous solution, Solid State
Phenomena, 283 SSP, pp. 88-94.

Intawin, P., Eitssayeam, S., Rujijanagul, G., Tunkasiri, T., Pengpat, K. (2018),
Crystallization kinetics and heat treatment temperature on microstructure of Na,O-
Ca0-P,05-TiO, glass system, Key Engineering Materials, 766 KEM, pp. 151-156.
Phromyoo, S., Lertcumfu, N., Jaita, P., Jarupoom, P., Pengpat, K., Rujijanagul, G.
(2018), Effects of barium zirconium titanate on the properties of B—tricalcium
phosphate bioceramics, Ceramics International, 44 (3), pp. 2661-2667.

Panyata, S., Eitssayeam, S., Rujijanagul, G., Tunkasiri, T., Pengpat, K. (2017), Non-
isothermal crystallization kinetics of bismuth germanate glass-ceramics, Ceramics
International, 43, pp. S407-5411.

Intawin, P., Leenakul, W., Jantaratana, P., Eitssayeam, S., Rujijanagul, G., Pengpat, K.
(2017), Synthesis, structural and electrical properties of granular BT-NZF nanocrystals
in silicate glass, Ceramics International, 43, pp. S258-5264.

Jaita, P., Butnoi, P., Sanjoom, R., Randorn, C., Yimnirun, R., Rujijanagul, G. (2017),
Electric field-induced strain response of lead-free Fe203 nanoparticles-modified
Bio.s(Nao.0Ko.20)0.5 TiI0O3-0.03(Bag 701,03 TiO3 piezoelectric ceramics, Ceramics
International, 43, pp. S2-S9.

Jarupoom, P., Jaita, P., Boothrawong, N., Phatungthane, T., Sanjoom, R., Rujijanagul,
G., Cann, D.P. (2017), Influence of CoO Nanoparticles on Properties of Barium
Zirconium Titanate Ceramics, Journal of Electronic Materials, 46 (7), pp. 4267-4275.
Lertcumfu, N., Jaita, P., Pengpat, K., Eitssayeam, S., Sweatman, D.R., Tunkasiri, T.,
Rujijanagul, G. (2017), Electrical properties of sodium potassium niobate/mullite
ceramic composites, Ferroelectrics, 511 (1), pp. 104-113.

Butnoi, P., Manotham, S., Jaita, P., Pengpat, K., Eitssayeam, S., Tunkasiri, T.,
Rujijanagul, G. (2017), Effects of processing parameter on phase transition and
electrical properties of lead-free BNKT piezoelectric ceramics, Ferroelectrics, 511 (1),
pp. 42-51.



39.

40.

41.

42.

97

Tawee, L., Jaita, P., Sanjoom, R., Pengpat, K., Eitssayeam, S., Tunkasiri, T., Rujijanagul,
G., Mile, S.J. (2017), Dielectric properties of Bay,Sr(FeqsTags)05 giant dielectric
ceramics, Ferroelectrics, 511 (1), pp. 52-61.

Han, A., Rujijanagul, G., Randorn, C. (2017),Preparation of hydroxyapatite hydrogel for
bone-like materials via novel self-initiated photocatalytic polymerization, Materials
Letters, 193, pp. 142-145.

Kruea-In, C., Rujijanagul, G. (2017), Phase formation and electrical characterization of
lead-free (1-x)Ba(Zrg 45 Tig.05)03,Ba(Feq 5Tag 5)O5 binary solid solution, Journal of
Nanoscience and Nanotechnology, 17 (11), pp. 8603-8607.

Phatungthane, T., Samran, B., Rujijanagul, G. (2017), Synthesis of modified
KosNagsNbO5; powder by molten-salt technique, Key Engineering Materials, 728, pp.
160-165.

WA. A5, ANEUR LYAR21Y: Asst. Prof. Dr. Komsanti Chokethawai
UIFLANUN U TEITNI9IVINTIEAUUIUIBIA

1.

2.

4.

. A9.

Kulpetchdara, K., Limpichaipanit, A., Randorn, C., Rujijanagul, G., Tunkasiri, T.,
Chokethawai, K., (2019), Microstructure-property relations of biphasic calcium
phosphate obtained by hot pressing process, Processing and Application of Ceramics,
13 (3), pp. 300-309.

Jaita, P., Tawee, L., Sanjoom, R., Randorn, C., Chokethawai, K., Rujijanagul, G. (2018),
Excellent dielectric constants observed in heterogeneous conduction Ba(Zrg 55 Tip 75)03
ceramics doped with Sr(FeysNby 55)05, Journal of Electroceramics, 41 (1-4), pp. 50-59.
Manotham, S., Butnoi, P., Jaita, P., Kumar, N., Chokethawai, K., Rujijanagul, G., Cann,
D.P. (2018), Large electric field-induced strain and large improvement in energy
density of bismuth sodium potassium titanate-based piezoelectric ceramics, Journal
of Alloys and Compounds, 739, pp. 457-467.

Tuiprae, M., Meekhanthong, K., Chokethawai, K., Wirojanupatump, S. (2017),
Characterization of CrMoBW-Fe base in-flight particles and splats fabricated by nano-
structured cored wire arc spraying, Proceedings of the International Thermal Spray
Conference, 2, pp. 991-995.

FuNUA L1a8IReY : Assoc. Prof. Dr. Chaikarn Liewhiran

UIFYRANUN U TEITNIIVINTTEAUUIUIBIA

1.

2.

Inyawilert, K., Sukee, A., Siriwalai, M., Wisitsoraat, A., Sukunta, J., Tuantranont, A,
Phanichphant, S., Liewhiran, C. (2021). Effect of Er doping on flame-made SnO,
nanoparticles to ethylene oxide sensing. Sensors and Actuators B: Chemical, 328, Art.
No. 129022.

Moschogiannaki, M., Zouridi, L., Sukunta, J., Phanichphant, S., Gagaoudakis, E.,
Liewhiran, C., Kiriakidis, G., Binas, V. (2020). High performance hydrogen gas sensors



10.

11.

98

based on PdO-decorated p-type CoV,Og nanoparticles. Sensors and Actuators B:
Chemical, 324, Art. No. 128744,

Kotchasak, N., Inyawilert, K., Wisitsoraat, A., Tuantranont, A., Phanichphant, S.,
Channei, D., Yordsri, V., Liewhiran, C. (2020). Chemophysical acetylene-sensing
mechanisms of Sb,0s/NaWO,-doped WO; heterointerfaces. Physical Chemistry
Chemical Physics, 22(36), pp. 20482-20498.

Tammanoon, N., lwamoto, T., Ueda, T., Hyodo, T., Wisitsoraat, A., Liewhiran, C.,
Shimizu, Y. (2020). Synergistic Effects of PdO,~CuQO, Loadings on Methyl Mercaptan
Sensing of Porous WO; Microspheres Prepared by Ultrasonic Spray Pyrolysis. ACS
Applied Materials & Interfaces, 12(37), pp. 41728-41739.

Kaewsiri, D., Inyawilert, K., Wisitsoraat, A., Tuantranont, A., Phanichphant, S.,
Liewhiran, C. (2020), Flame-spray-made PtO,-functionalized Zn,SnOy spinel
nanostructures for conductometric H, detection, Sensors and Actuators, B: Chemical,
316, Art. No. 128132.

Sukee, A., Alharbi, A.A,, Staerz, A., Wisitsoraat, A., Liewhiran, C., Weimar, U., Barsan, N.
(2020), Effect of AgO loading on flame-made LaFeO; p-type semiconductor
nanoparticles to acetylene sensing, Sensors and Actuators, B: Chemical, 312, Art. No.
127990.

Kaewsiri, D., Inyawilert, K., Wisitsoraat, A., Tuantranont, A., Phanichphant, S.,
Liewhiran, C. (2020), Single-Nozzle Flame Synthesis of Spinel ZnSnO Nanoparticles
for Selective Detection of Formic Acid, IEEE Sensors Journal, 20(12),9019640, pp.
6256-6262.

Khamfoo, K., Inyawilert, K., Wisitsoraat, A., Tuantranont, A., Phanichphant, S.,
Liewhiran, C. (2020), Formaldehyde sensor based on FSP-made AgOx-doped SnO,
nanoparticulate sensing films, Sensors and Actuators, B: Chemical, 309, Art. No.
127705.

Sukunta, J., Wisitsoraat, A., Tuantranont, A., Jaruwongrungsee, K., Phanichphant, S.,
Liewhiran, C. (2020), Mechanistic roles of substitutional Fe dopants on catalytic
acetylene-sensing process of flame-made SnO, nanoparticles, Arabian Journal of
Chemistry, 13(1), pp. 3043-3059.

Bunpang, K., Wisitsoraat, A., Tuantranont, A., Phanichphant, S., Liewhiran, C., (2019),
Effects of reduced graphene oxide loading on gas-sensing characteristics of flame-
made Bi,WOg4 nanoparticles, Applied Surface Science, 496, Art. No. 143613, .
Bunpang, K., Wisitsoraat, A., Tuantranont, A., Singkammo, S., Phanichphant, S.,
Liewhiran, C. (2019), Highly selective and sensitive CH4 gas sensors based on flame-
spray-made Cr-doped SnO, particulate films, Sensors and Actuators, B: Chemical, 291,
pp. 177-191.



12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

99

Inyawilert, K., Wisitsoraat, A., Liewhiran, C., Tuantranont, A., Phanichphant, S. (2019),
H, gas sensor based on PdO,-doped In,O5 nanoparticles synthesized by flame spray
pyrolysis, Applied Surface Science, 475, pp. 191-203.

Punginsang, M., Wisitsoraat, A., Tuantranont, A., Phanichphant, S., Liewhiran, C. (2019),
Ultrafine Bi,WOg nanoparticles prepared by flame spray pyrolysis for selective
acetone gas-sensing, Materials Science in Semiconductor Processing, 90, pp. 263-275.
Sukunta, J., Wisitsoraat, A., Tuantranont, A., Phanichphant, S., Liewhiran, C. (2018),
WO; nanotubes-SnO, nanoparticles heterointerfaces for ultrasensitive and selective
NO, detections, Applied Surface Science, 458, pp. 319-332.

Singkammo, S., Wisitsoraat, A., Jaruwongrangsee, K., Tuantranont, A., Phanichphant, S.,
Liewhiran, C. (2018), Roles of catalytic PtO, nanoparticles on nitric oxide sensing
mechanisms of flame-made SnO, nanoparticles, Applied Surface Science, 458, pp.
281-292.

Singkammo, S., Wisitsoraat, A., Tuantranont, A., Phanichphant, S., Yodsri, V., Liewhiran,
C. (2018), Catalytic roles of Sm,0; dopants on ethylene oxide sensing mechanisms of
flame-made SnO, nanoparticles, Applied Surface Science, 454, pp. 30-45.

Kabcum, S., Channei, D., Tuantranont, A., Wisitsoraat, A., Liewhiran, C., Phanichphant,
S. (2018), Ethanol sensors fabricated from PdO/WO; nanorods, Chiang Mai Journal of
Science, 45 (4), pp. 1827-1834.

Tammanoon, N., Wisitsoraat, A., Sriprachuabwong, C., Phokharatkul, D., Tuantranont,
A., Phanichphant, S., Liewhiran, C. (2018), Highly-sensitive and selective nitric oxide
sensor based on electrolytically exfoliated graphene/flamespay-made SnO,
nanocomposite films, Chiang Mai Journal of Science, 45 (4), pp. 1843-1854.
Tammanoon, N., Wisitsoraat, A., Phokharatkul, D., Tuantranont, A., Phanichphant, S.,
Yordsri, V., Liewhiran, C. (2018), Highly sensitive acetone sensors based on flame-
spray-made La,0s-doped SnO, nanoparticulate thick films, Sensors and Actuators, B:
Chemical, 262, pp. 245-262.

Tamaekong, N., Phanichphant, S., Wisitsoraat, A., Liewhiran, C. (2018), Core/shell of p-
cuxo/n-zno nanowire arrays for h,s gas sensor, Solid State Phenomena, 283 SSP, pp.
7-15.

Kotchasak, N., Wisitsoraat, A., Tuantranont, A., Phanichphant, S., Yordsri, V., Liewhiran,
C. (2018), Highly sensitive and selective detection of ethanol vapor using flame-spray-
made CeOx-doped SnO, nanoparticulate thick films, Sensors and Actuators, B:
Chemical, 255, pp. 8-21.

Punginsang, M., Wisitsoraat, A., Sriprachuabwong, C., Phokharatkul, D., Tuantranont, A.,
Phanichphant, S., Liewhiran, C. (2017), Roles of cobalt doping on ethanol-sensing
mechanisms of flame-spray-made SnO, nanoparticles—electrolytically exfoliated

graphene interfaces, Applied Surface Science, 425, pp. 351-366.



23.

24.

25.

26.

27.

100

Tamaekong, N., Liewhiran, C., Wisitsoraat, A., Phanichphant, S. (2017), Core/shell of p-
CuxO/n-ZnO nanowire arrays: Synthesis and characterization, Nanoscience and
Nanotechnology Letters, 9 (7), pp. 1052-1056.

Inyawilert, K., Wisitsoraat, A., Tuantranont, A., Phanichphant, S., Liewhiran, C. (2017),
Ultra-sensitive and highly selective H, sensors based on FSP-made Rh-substituted
SnO; sensing films, Sensors and Actuators, B: Chemical, 240, pp. 1141-1152.
Wisitsoraat, A., Mensing, J.P., Karuwan, C., Sriprachuabwong, C., Jaruwongrungsee, K.,
Phokharatkul, D., Daniels, T.M., Liewhiran, C., Tuantranont, A. (2017), Printed organo-
functionalized graphene for biosensing applications, Biosensors and Bioelectronics, 87,
pp. 7-17.

Sukunta, J., Wisitsoraat, A., Tuantranont, A., Phanichphant, S., Liewhiran, C. (2017),
Highly-sensitive H,S sensors based on flame-made V-substituted SnO, sensing films,
Sensors and Actuators, B: Chemical, 242, pp. 1095-1107.

Kabcum, S., Kotchasak, N., Channei, D., Tuantranont, A., Wisitsoraat, A., Phanichphant,
S., Liewhiran, C. (2017), Highly sensitive and selective NO, sensor based on Au-
impregnated WO; nanorods, Sensors and Actuators, B: Chemical, 252, pp. 523-536.

nA. A5, YANS UTIAUILLE : Asst. Prof. Dr. Chaiyasit Banjongprasert
SUIFFANUN IUINTEITN19IVINTTLAVUIUIYR

1.

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.

Daram, P., Banjongprasert, C. (2020), The influence of post treatments on the
microstructure and corrosion behavior of thermally sprayed NiCrMoAl alloy coating,
Surface and Coatings Technology, 384, Art. No. 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.

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.

Khamnantha, P., Linjee, S., Palsson, N.S., Banjongprasert, C. (2019), Microstructure
and electrochemical study of equal channel angular pressed Al-Zn alloys, Journal of
Physics: Conference Series, 1380 (1), Art. No. 012147 .

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.



7.

101

Charoenrut, K., Banjongprasert, C. (2018), Effects of processing parameters on
microstructure and properties of aluminum-silicon alloy ADC12, Key Engineering
Materials, 777 KEM, pp. 300-305.

WA, A3. UAAT LIYYINA : Asst. Prof. Dr. Natda Wetchakun
UIFYRNUN U TEITNIIVINTTEAUUIUIBIA

1.

Lamdab, U., Wetchakun, K., Phanichphant, S., Kangwansupamonkon, W., &
Wetchakun, N. (2021). Correction to: Highly efficient visible light-induced
photocatalytic degradation of methylene blue over InVO,/BiVO, composite
photocatalyst. Journal of Materials Science, 56(3), pp. 2795-2796.

Wetchakun, N., Wetchakun, K., Sakulsermsuk, S. (2020). Influence of Fe dopant
concentrations on physicochemical and photocatalytic properties of Bi,WO/CeO,
nanocomposites for rhodamine B degradation. International Journal of Industrial
Chemistry, 11(3), pp. 161-175.

Wetchakun, N., Wanwaen, P., Phanichphant, S., Wetchakun, K. (2020). Correction:
Influence of Cu doping on the visible-light-induced photocatalytic activity of InVOj.
RSC Advances, 10(62), pp. 37766-37767.

Wetchakun, K., Wetchakun, N., Sakulsermsuk, S. (2019), An overview of solar/visible
light-driven heterogeneous photocatalysis for water purification: TiO,- and ZnO-based
photocatalysts used in suspension photoreactors, Journal of Industrial and
Engineering Chemistry, 71, pp. 19-49.

Mitoraj, D., Lamdab, U., Kangwansupamonkon, W., Pacia, M., Macyk, W., Wetchakun,
N., Beranek, R. (2018), Revisiting the problem of using methylene blue as a model
pollutant in photocatalysis: The case of InVO,/BiVO, composites, Journal of
Photochemistry and Photobiology A: Chemistry, 366, pp. 103-110.

Lamdab, U., Wetchakun, K., Kangwansupamonkon, W., Wetchakun, N. (2018), Effect
of a pH-controlled co-precipitation process on rhodamine B adsorption of MnFe204
nanoparticles, RSC Advances, 8 (12), pp. 6709-6718.

Chaison, J., Wetchakun, K., Wetchakun, N. (2017), Investigation of the physical,
optical, and photocatalytic properties of CeO,/Fe-doped InVO, composite, Journal of
Physics and Chemistry of Solids, 111, pp. 95-103.

Chaiwichian, S., Wetchakun, K., Kangwansupamonkon, W., Wetchakun, N. (2017),
Novel visible-light-driven BiFeOs-Bi,WOs nanocomposites toward degradation of dyes,
Journal of Photochemistry and Photobiology A: Chemistry, 349, pp. 183-192.
Wetchakun, N., Wanwaen, P., Phanichphant, S., Wetchakun, K. (2017),Influence of Cu
doping on the visible-light-induced photocatalytic activity of InVO,, RSC Advances, 7
(23), pp. 13911-13918.



102

2.05.471U% W1IAEIN : Lect. Dr. Manoch Naksata
UIFYRANUN U TEITNIIVINTTEAUUIUIBIR

1.

Naksata, M., Watcharapasorn, A., Hongsibsong, S., Sapbamrer, R.(2020), Development
of personal protective clothing for reducing exposure to insecticides in pesticide
applicators, International Journal of Environmental Research and Public Health, 17(9),
Art. No. 3303.

WAl A5. SAAYINS L38UBRY : Asst. Prof. Dr. Rattiyakorn Rienyoi
UIFLANUN U TEITNIIVINTTEAUUIUIBIA

1.

Wittinanon, T., Rianyoi, R., Chaipanich, A. (2020). Effect of polyvinylidene fluoride on
the fracture microstructure characteristics and piezoelectric and mechanical
properties of 0-3 barium zirconate titanate ceramic-cement composites. Journal of
the European Ceramic Society, 40(14), pp. 4886-4893.

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.

Potong, R., Rianyoi, R., Chaipanich, A. (2020). Microstructure and dielectric properties
of 0-3 connectivity lead-free BCTS-Portland cement composites. Ferroelectrics Letters
Section, 47(4-6), pp. 90-95.

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, 44(3), pp. 232-241.

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. $220-5223.
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.

Rianyoi, R., Potong, R., Ngamjarurojana, A., Chaipanich, A. (2018), Poling effects and
piezoelectric properties of PVDF-modified 0-3 connectivity cement-based/\ead-free
0.94(Biy sNag 5) TiO5—-0.06BaTiO5 piezoelectric ceramic composites, Journal of Materials
Science, 53 (1), pp. 345-355.

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, 44 (1), pp. 76-82.

Potong, R., Rianyoi, R., Ngamjarurojana, A., Chaipanich, A. (2017), Influence of carbon
nanotubes on the performance of bismuth sodium titanate-bismuth potassium



10.

11.

12.

3f. A3,

103

titanate-barium titanate ceramic/cement composites, Ceramics International, 43, pp.
S75-S78.

Potong, R., Rianyoi, R., Neamjarurojana, A., Yimnirun, R., Guo, R., Bhalla, A.S,,
Chaipanich, A. (2017), Thermal expansion behaviors of 0-3 connectivity lead-free
barium zirconate titanate-Portland cement composites, Ceramics International, 43,
pp. 5129-5135.

Potong, R., Rianyoi, R., Ngamjarurojana, A., Chaipanich, A. (2017), Microstructure and
performance of 1-3 connectivity environmental friendly lead-free BNBK-Portland
cement composites, Materials Research Bulletin, 90, pp. 59-65.

Chaipanich, A., Rianyoi, R., Nochaiya, T. (2017),The effect of carbon nanotubes and
silica fume on compressive strength and flexural strength of cement mortars,
Materials Today: Proceedings, 4 (5), pp. 6065-6071.

3y witlawis : Assoc. Prof. Dr. Wim Nhuapeng

UIFLRANUN U TEITNIIVINTIEAUUIUIBIA

1.

Suttichart, C., Boonyawan, D., Nhuapeng, W., Thamjaree, W. (2019), Synthesis and
characterization of multi-wall carbon nanotubes/DLC incorporated composites as
electrode materials for supercapacitor, Diamond and Related Materials, 100, Art. No.
107591.

Nhuapeng, W., Thamjaree, W. (2019), Fabrication and mechanical properties of
hybrid composites between pineapple fiber/styrofoam particle/paper tissue, Materials
Today: Proceedings, 17, pp. 1444-1450.

Thamjaree, W., Nhuapeng, W. (2018), Effect of coating time on electrochemical
deposition of molybdenum oxides thin film on the surface of anodized aluminum
plate for ultracapacitor electrode material, Surface Review and Letters, 25, Art. No.
1840007, .

Chaisen, R., Nhuapeng, W., Thamjaree, W. (2018), Coating of molybdenum oxide on
anodized aluminium plate applied for ultracapacitor electrodes, Materials Today:
Proceedings, 5 (5), pp. 10979-10983.

Khankham, P., Nhuapeng, W., Thamjaree, W. (2017),Fabrication and mechanical
properties of the biocomposites between water hyacinth fiber and paper mulberry,
Key Engineering Materials, 757 KEM, pp. 73-77.

Suttichart, C., Boonyawan, D., Nhuapeng, W., Thamjaree, W. (2017), Optimization of
diamond-like carbon thin film on copper substrate for carbon nanotubes synthesis by
ACVD technique, Materials Science Forum, 883, pp. 65-69.



104

3A. A3, FYu delday : Assoc. Prof. Dr. Sukum Eitssayeam
SUIFYANUN IUINTEITN19IVINTTLAVUIUIYR

1.

10.

Jaiturong, P., Laosirisathian, N., Sirithunyalug, B., Eitssayeam, S., Sirilun, S., Chaiyana,
W., Sirithunyalug, J. (2020). Physicochemical and prebiotic properties of resistant
starch from Musa sapientum Linn., ABB group, cv. Kluai Namwa Luang. Heliyon, 6(12),
Art. No. e05789.

Jaiturong, P., Laosirisathian, N., Sirithunyalug, B., Eitssayeam, S., Sirilun, S., Chaiyana,
W., Sirithunyalug, J. (2020). Potential of Musa sapientum Linn. for digestive function
promotion by supporting Lactobacillus sp. Heliyon, 6(10), Art. No. e05247.

Intawin, P., Panyata, S., Kraipok, A., Tunkasiri, T., Eitssayeam, S., Pengpat, K. (2020).
Effects of TiO, content and thermal parameters on crystallization kinetics and
mechanical properties of phosphate based glass system. Thermochimica Acta, 690,
Art. No. 178699.

Laosirisathian, N., Saenjum, C., Sirithunyalug, J., Eitssayeam, S., Sirithunyalug, B.,
Chaiyana, W. (2020). The Chemical Composition, Antioxidant and Anti-Tyrosinase
Activities, and Irritation Properties of Sripanya Punica granatum Peel Extract.
Cosmetics, 7(1), Art. No. 7.

Senanon, W., Yongsiri, P., Eitssayeam, S., Tunkasiri, T., Pengpat, K. (2019), Comparison
between incorporation and conventional fabrication techniques of diopside-based
glass-ceramics, Materials Letters, 249, pp. 160-164.

Parjansri, P., Intatha, U., Pengpat, K., Eitssayeam, S. (2019), Improvement in the
electrical properties of BCZT Ceramics induced by self-seeds, Applied Physics A:
Materials Science and Processing, 125 (6), Art. No. 421, .

Owuor, P.S., Inthong, S., Sajadi, S.M., Intawin, P., Chipara, A.C., Woellner, C.F., Sayed,
F.N., Tsang, H.H., Stender, A, Vajtai, R., Pengpat, K., Eitssayeam, S., Galvao, D.S., Lou,
J,, Tiwary, C.S., Ajayan, P.M. (2019), Elastic and ‘transparent bone’ as an
electrochemical separator, Materials Today Chemistry, 12, pp. 132-138.

Inthong, S., Kamnoy, M., Intatha, U., Intawin, P., Pengpat, K., Tunkasiri, T., Eitssayeam,
S. (2019), Phase, mechanical and bioactivity properties of hydroxyapatite-calcium
titanate composite, Materials Research Express, 6 (2), Art. No. 025405, .

Panyata, S., Eitssayeam, S., Rujijanagul, G., Tunkasiri, T., Munpakdee, A., Pengpat, K.
(2019), Electrical properties of bismuth germanate (Bi,GeOs) ferroelectric glass-
ceramics prepared by two different methods, Integrated Ferroelectrics, 195 (1), pp.
187-195.

Senanon, W., Tunkasiri, T., Eitssayeam, S., Rujijanagul, G., Yongsiri, P., Niyompan, A,
Pengpat, K. (2019), The effect of heat treatment temperature on phase formation and
luminescence properties of calcium magnesium silicate glass-ceramics doped with
Sm203, Integrated Ferroelectrics, 195 (1), pp. 11-18.



11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

105

Inthong, S., Sweatman, D.R., Eitssayeam, S., Tunkasiri, T. (2019), Influence of sintering
temperature on physical and mechanical properties of hydroxyapatite-calcium
titanate composite, Key Engineering Materials, 805 KEM, pp. 65-70.

Inthong, S., Eitssayeam, S., Tontrakoon, J., Tunkasiri, T. (2019), Piezoceramic-polymer
and piezoceramic-cement composites: A brief review, Journal of Metals, Materials
and Minerals, 29 (2), pp. 21-26.

Inthong, S., Kruea-In, C., Thanomsiang, W., Kosolwattana, S., Sweatman, D.R,,
Eitssayeam, S., Tunkasiri, T. (2019), Physical and mechanical properties of

Big.5s(Nag s1Ko.10)05 1103 ceramic modified by KNbOs, Key Engineering Materials, 805 KEM,
pp. 71-75.

Inthong, S., Intawin, P., Kraipok, A., Kanthachan, J., Eitssayeam, S., Inthata, U.,
Kamnoy, M., Sweatman, D., Tunkasiri, T. (2019), Investigation of Cu doped cadmium
sulphide photoconductive cells, Chiang Mai Journal of Science, 46 (5), pp. 1009-1014.
Kamnoy, M., Pengpat, K., Intatha, U., Eitssayeam, S. (2018), Effects of heat treatment
temperature on microstructure and mechanical properties of lithium disilicate-based
glass-ceramics, Ceramics International, 44, pp. S121-S124.

Intawin, P., Eitssayeam, S., Tunkasiri, T., Pengpat, K. (2018), Crystallization kinetics and
heat treatment temperature on microstructure and properties of Na,O-CaO-P,0Os
bioactive glass system, Ceramics International, 44, pp. $203-5206.

Panyata, S., Eitssayeam, S., Tunkasiri, T., Munpakdee, A., Pengpat, K. (2018),
Crystallization kinetic of Er3+—doped BiO; 5-GeO,-BO; 5 glass-ceramic, Ceramics
International, 44, pp. S46-549.

Parjansri, P., Eitssayeam, S. (2018), Effects of MnO, doping on the electrical properties
of BCZT ceramics prepared by seed-induced method, Ferroelectrics, 534 (1), pp. 63-
70.

Dangsak, J., Eitssayeam, S., Sweatman, D.R., Intatha, U. (2018), Phase formation and
grain growth of BSCZT ceramics prepared by BST- BZT seed induced method, Key
Engineering Materials, 766 KEM, pp. 175-179.

Dangsak, J., Eitssayeam, S., Tunkasiri, T., Intatha, U. (2018), Preparation and
characterization of lead-free (Bag 4Sro4Cag.)(Zro.0s Tip.95)03 ceramics using BST seed
induced method, Key Engineering Materials, 766 KEM, pp. 180-185.

Kamnoy, M., Intatha, U., Munpakdee, A., Eitssayeam, S., Tunkasiri, T. (2018),
Mechanical properties and microstructure of Li,O-SiO,-P,05-Al,05-K,0-Ca0 glass-
ceramics, Key Engineering Materials, 766 KEM, pp. 164-169.

Intawin, P., Eitssayeam, S., Rujijanagul, G., Tunkasiri, T., Pengpat, K. (2018),
Crystallization kinetics and heat treatment temperature on microstructure of Na,O-
Ca0-P,05-TiO, glass system, Key Engineering Materials, 766 KEM, pp. 151-156.



23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

106

Sriprapha, P., Rungsiyakull, C., Pengpat, K., Tunkasiri, T., Eitssayeam, S. (2018), A study
of mechanical properties of bone cement containing micro- and nano-
hydroxyapatite particles, Key Engineering Materials, 766 KEM, pp. 117-121.

Intatha, U., Parjansri, P., Eitssayeam, S. (2017), Electrical properties of

Bap 9Cag 1Zrg1Tig9O3 ceramics induced by SFN heterogeneous seed, Ceramics
International, 43, pp. S110-S114.

Panyata, S., Eitssayeam, S., Rujijanagul, G., Tunkasiri, T., Pengpat, K. (2017), Non-
isothermal crystallization kinetics of bismuth germanate glass-ceramics, Ceramics
International, 43, pp. S407-S411.

Intawin, P., Leenakul, W., Jantaratana, P., Eitssayeam, S., Rujijanagul, G., Pengpat, K.
(2017), Synthesis, structural and electrical properties of granular BT-NZF nanocrystals
in silicate glass, Ceramics International, 43, pp. $258-5264.

Kamnoy, M., Sutjarittangtham, K., Parjansri, P., Intatha, U., Eitssayeam, S., Raengthon,
N. (2017), Effects of BaTiOs; doped on structural and dielectric properties of

Big s(Nag gKo 20)05 TIO5 ceramic, Ferroelectrics, 511 (1), pp. 94-103.

Lertcumfu, N., Jaita, P., Pengpat, K., Eitssayeam, S., Sweatman, D.R., Tunkasiri, T.,
Rujijanagul, G. (2017), Electrical properties of sodium potassium niobate/mullite
ceramic composites, Ferroelectrics, 511 (1), pp. 104-113.

Butnoi, P., Manotham, S., Jaita, P., Pengpat, K., Eitssayeam, S., Tunkasiri, T.,
Rujijanagul, G. (2017), Effects of processing parameter on phase transition and
electrical properties of lead-free BNKT piezoelectric ceramics, Ferroelectrics, 511 (1),
pp. 42-51.

Tawee, L., Jaita, P., Sanjoom, R., Pengpat, K., Eitssayeam, S., Tunkasiri, T., Rujijanagul,
G., Mile, S.J. (2017), Dielectric properties of Ba;,Sr(FeqsTags)Os giant dielectric
ceramics, Ferroelectrics, 511 (1), pp. 52-61.

Sanpa, S., Popova, M., Tunkasiri, T., Eitssayeam, S., Bankova, V., Chantawannakul, P.
(2017), Chemical profiles and antimicrobial activities of Thai propolis collected from
Apis mellifera, Chiang Mai Journal of Science, 44 (2), pp. 438-448.

Hirunsit, W., Parjansri, P., Intatha, U., Eitssayeam, S. (2017), Influence of CaZrO,
nanocrystals on phase structure, microstructure and electrical properties of BCZT
ceramics prepared by seed-induced method, Nanoscience and Nanotechnology
Letters, 9 (1), pp. 35-39.

Ai. A5. §Wa atiumn : Prof. Dr. Supon Ananta
UIFYRANUN U TEITNIIVINTTEAUUIUIBIR

1.

Hoijang, S., Wangkarn, S., leamviteevanich, P., Pinitsoontorn, S., Ananta, S., Lee, T. R,
Srisombat, L. (2020). Silica-coated magnesium ferrite nanoadsorbent for selective
removal of methylene blue. Colloids and Surfaces A: Physicochemical and
Engineering Aspects, 606, Art. No. 125483.



107

2. Hoijang, S., Nonkumwong, J., Singhana, B., Wangkarn, S., Ananta, S., Srisombat, L.
(2020), Adsorption of 2,4-dichlorophenoxyacetic acid by magnesium ferrite magnetic
nanoparticles modified with amine functional groups, Chiang Mai Journal of Science,
47(1), pp. 137-146.

3. Aoopngan, C., Nonkumwong, J., Phumying, S., Promjantuek, W., Maensiri, S., Noisa, P.,
Pinitsoontorn, S., Ananta, S., Srisombat, L. (2019), Amine-Functionalized and
Hydroxyl-Functionalized Magnesium Ferrite Nanoparticles for Congo Red Adsorption,
ACS Applied Nano Materials, 2 (8), pp. 5329-5341.

4. Sriboonpeng, C., Nonkumwong, J., Srisombat, L., Pisitanusorn, A., Ananta, S. (2019),
Influence of sintering temperature on phase formation, microstructure and
mechanical properties of the recycled ceramic body derived from CAD/CAM dental
zirconia waste, Chiang Mai Journal of Science, 46 (2), pp. 370-386.

5. Suwannarat, K., Thongthai, K., Ananta, S., Srisombat, L. (2018), Synthesis of hollow
trimetallic Ag/Au/Pd nanoparticles for reduction of 4-nitrophenol, Colloids and
Surfaces A: Physicochemical and Engineering Aspects, 540, pp. 73-80.

6. Nonkumwong, J., Sriboriboon, P., Kundhikanjana, W., Srisombat, L., Ananta, S. (2018),
Ferroelectric domain evolution in gold nanoparticle-modified perovskite barium
titanate ceramics by piezoresponse force microscopy, Integrated Ferroelectrics, 187
(1), pp. 210-218.

7. Thongthai, K., Pakawanit, P., Chanlek, N., Kim, J.-H., Ananta, S., Srisombat, L. (2017),
Ag/Au/Pt trimetallic nanoparticles with defects: Preparation, characterization, and
electrocatalytic activity in methanol oxidation, Nanotechnology, 28 (37), Art. No.
375602, .

8. Sriboonpeng, C., Nonkumwong, J., Srisombat, L., Ananta, S. (2017), Effect of vibro-
milling time on phase transformation and particle size of zirconia nanopowders
derived from dental zirconia-based pre-sinter block debris, Chiang Mai Journal of
Science, 44 (3), pp. 1100-1112.

9. Waiwong, R., Ananta, S., Pisitanusorn, A. (2017), Influence of the MgO-TiO, co-additive
content on the phase formation, microstructure and fracture toughness of MgO-TiO,-
reinforced dental porcelain nanocomposites, Journal of the Korean Ceramic Society,
54 (2), pp. 141-149.

10. Srisombat, L., Nonkumwong, J., Suwannarat, K., Kuntalue, B., Ananta, S. (2017),
Simple preparation Au/Pd core/shell nanoparticles for 4-nitrophenol reduction,
Colloids and Surfaces A: Physicochemical and Engineering Aspects, 512, pp. 17-25.

NEl. A5, DOWIA ﬁwmijﬁ%ﬁ : Asst. Prof. Dr. Atipong Ngamjarurojana
UITYANUN UM TEITNIIVINTIZAVUIUIDIRA
1. Saranrom, N., Sintiam, T., Panyathip, R., Hongsith, K., Sucharitakul, S., Ngamjarurojana,
A., Boonyawan, D., Kumnorkaew, P., Kerdcharoen, T., Choopun, S. (2020). Growth of



10.

11.

108

Black TiO, Quantum Dots by Solution-Based Electrochemical Process. physica status
solidi (a), Art. No. 2000239.

Yarangsi, V., Hongsith, K., Sucharitakul, S., Ngamjarurojana, A., Tuantranont, A,
Kumnorkaew, P., Zhao, Y.f, Phadungdhitidhada, S., Choopun, S. (2020). Interface
modification of SnO, layer using p-n junction double layer for efficiency
enhancement of perovskite solar cell. Journal of Physics D: Applied Physics, 53(50),
Art. No. 505103.

Funsueb, N., Limpichaipanit, A., Ngamjarurojana, A. (2020). Temperature dependence
on ferroelectric properties and strain performance of PLZT ceramics containing 9
mol% La. Phase Transitions, 93(7), pp. 678-689.

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, 44(3), pp. 232-241.

Thammakan, S., Rodlamul, P., Semakul, N., Yoshinari, N., Konno, T., Ngamjarurojana,
A, Rujiwatra, A. (2020), Gas Adsorption, Proton Conductivity, and Sensing Potential of
a Nanoporous Gadolinium Coordination Framework, Inorganic Chemistry, 59(5), pp.
3053-3061.

Limpichaipanit, A., Funsueb, N., Somwan, S., Ngamjarurojana, A., Tunkasiri, T. (2020),
Electrocaloric properties of Bi and Cu doped PLZT 9/65/35 ceramics at low electric
field, Ceramics International, 46(4), pp. 5252-5261.

Yotnoi, B., Sinchow, M., Ngamjarurojana, A., Rujiwatra, A. (2020), Crystal structures
and photoluminescent properties of highly disordering lanthanide-2,5-
pyridinedicarboxylate frameworks, Inorganica Chimica Acta, 500, Art. No. 119236.
Chuasaard, T., Ngamjarurojana, A., Konno, T., Rujiwatra, A. (2020), Crystal structures
and temperature-dependent photoluminescence of lanthanide coordination
frameworks of mixed-benzenedicarboxylates, Journal of Coordination Chemistry,
73(2), pp. 333-345.

Manijit, Y., Chaiwong, C., Limpichaipanit, A., Ngamjarurojana, A. (2020), Stress analysis
of various shaped PMMA using Babinet compensator in reflection polariscope, Chiang
Mai Journal of Science, 47(3), pp. 598-606.

Chumha, N., Pudkon, W., Chachvalvutikul, A., Luangwanta, T., Randorn, C.,
Inceesungvorn, B., Ngamjarurojana, A., Kaowphong, S. (2020), Photocatalytic activity
of CulnS2 nanoparticles synthesized via a simple and rapid microwave heating
process, Materials Research Express, 7(1), Art. No. 015074.

Thana, P., Wijaikhum, A., Poramapijitwat, P., Kuensaen, C., Meerak, J., Ngamjarurojana,
A., Sarapirom, S., Boonyawan, D. (2019), A compact pulse-modulation cold air plasma
jet for the inactivation of chronic wound bacteria: development and characterization,
Heliyon, 5 (9), Art. No. e02455.



12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

109

Hongsith, K., Wongrerkdee, S., Ngamjarurojana, A., Choopun, S. (2019), Efficiency
enhancement of perovskite solar cell by using pre-heat treatment in two-step
deposition method, Thin Solid Films, 684, pp. 9-14.

Manijit, Y., Limpichaipanit, A., Ngamjarurojana, A. (2019), Stress analysis of circular
disk using shear difference method in reflection polariscope, Chiang Mai Journal of
Science, 46 (4), pp. 787-798.

Panyarat, K., Ngamjarurojana, A., Rujiwatra, A. (2019),Colorimetric analysis: A new
strategy to improve ratiometric temperature sensing performance of lanthanide
benzenedicarboxylates, Journal of Photochemistry and Photobiology A: Chemistry,
377, pp. 167-172.

Limpichaipanit, A., Tunkasiri, T., Ngamjarurojana, A. (2019),0Optical and photocatalytic
properties of bismuth vanadate doped bismuth silicate glasses, Optik, 182, pp. 496-
499.

Dutchaneephet, J., Limpichaipanit, A, Ngamjarurojana, A. (2019), Optical
spectroscopic investigations of neodymium and erbium added bismuth silicate
glasses, Optik, 178, pp. 111-116.

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.

Promjun, T., Funsueb, N., Ngamjarurojana, A. (2019), Effect of Nb, Ta and Sb addition
on structure and electrical properties of PZT ceramics, Materials Today: Proceedings,
17, pp. 1602-1606.

Nupangtha, W., Ngamjarurojana, A., Nisoa, M., Boonyawan, D. (2019), Hydroxyl
density measurement by two-beam UV-LED absorption spectroscopy in an
atmospheric-pressure Ar-H,O, vapor HF plasma jet, Chiang Mai Journal of Science, 46
(5), pp. 1015-1022.

Manijit, Y., Limpichaipanit, A., Ngamjarurojana, A. (2018), Strain Distribution in Circular
Disk of PMMA by Using Reflection Polariscope, Journal of Physics: Conference Series,
1144 (1), Art. No. 012142.

Jirungnimitsakul, S., Limpichaipanit, A., Ngamjarurojana, A. (2018), The generated
electrical signal of piezoelectric sensor by a single pulse, Journal of Physics:
Conference Series, 1144 (1), Art. No. 012139.

Funsueb, N., Limpichaipanit, A., Ngamjarurojana, A. (2018), Electrical properties and
microstructure of phase combination in BaTiOs-based Ceramics, Journal of Physics:
Conference Series, 1144 (1), Art. No. 012133.

Panyarat, K., Ngamjarurojana, A., Rujiwatra, A. (2018), NO,-BDC as sensitizer and
photoluminescence properties of [(La)NO,-BDC); 5(H,0)a] and [(La,Ln, XNO,-

BDQ); 5(H,0)4] (Ln = Eu, Th), Journal of Physics: Conference Series, 1144 (1), Art. No.
012145, .



24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

110

Apiwong-Ngam, N., Yarin, S., Ngamjarurojana, A., Choopun, S. (2018), Construction of
Blood Pressure Monitor Using Photoplethysmography Calibrating with Upper-arm
Blood Pressure Monitor, Journal of Physics: Conference Series, 1144 (1), Art. No.
012152.

Rianyoi, R., Potong, R., Ngamjarurojana, A., Chaipanich, A. (2018), Dielectric and
piezoelectric properties of 2-2 connectivity lead-free piezoelectric ceramic
BigNagsTiOs/Portland cement composites, Ceramics International, 44, pp. $220-5223.
Jaitanong, N., Narksitipan, S., Ngamjarurojana, 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.

Dutchaneephet, J., Limpichaipanit, A., Ngamjarurojana, A. (2018), Spectroscopic
property and color of bismuth silicate glasses with addition of 3d transition metals,
Materials Letters, 229, pp. 174-177.

Limpichaipanit, A., Somwan, S., Ngamjarurojana, A. (2018), Dielectric properties of
PEN-PZT composites: From relaxor to normal ferroelectric behavior, Ceramics
International, 44 (12), pp. 14797-14802.

Somwan, S., Funsueb, N., Limpichaipanit, A., Ngamjarurojana, A. (2018), Temperature
and induced electric field dependence on the phase transition of 9/70/30, 9/65/35
and 9/60/40 PLZT ceramics, Phase Transitions, 91 (5), pp. 461-468.

Funsueb, N., Ngamjarurojana, A., Tunkasiri, T., Limpichaipanit, A. (2018), Effect of
composition and grain size on dielectric, ferroelectric and induced strain behavior of
PLZT/ZrO2 composites, Ceramics International, 44 (6), pp. 6343-6353.

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.

Chuasaard, T., Ngamjarurojana, A., Surinwong, S., Konno, T., Bureekaew, S., Rujiwatra,
A. (2018), Lanthanide Coordination Polymers of Mixed Phthalate/Adipate for
Ratiometric Temperature Sensing in the Upper-Intermediate Temperature Range,
Inorganic Chemistry, 57 (5), pp. 2620-2630.

Panyarat, K., Thammakan, S., Ngamjarurojana, A., Rujiwatra, A. (2018), Ratiometric
luminescence behavior of lanthanide-mixed benzenedicarboxylates frameworks,
Materials Letters, 213, pp. 166-169.

Manijit, Y., Limpichaipanit, A., Ngamjarurojana, A. (2018), Isochromatic photoelasticity
fringe patterns of PMMA in various shapes and stress applications Proceedings of SPIE
- The International Society for Optical Engineering, 10714, Art. No. 107140D, .

Rianyoi, R., Potong, R., Ngamjarurojana, A., Chaipanich, A. (2018), Poling effects and

piezoelectric properties of PVDF-modified 0-3 connectivity cement-based/\ead-free



36.

37.

38.

39.

40.

41.

3f. A3,

111

0.94(Biy sNag 5) TiO5—-0.06BaTiO piezoelectric ceramic composites, Journal of Materials
Science, 53 (1), pp. 345-355.

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, 44 (1), pp. 76-82.

Potong, R., Rianyoi, R., Ngamjarurojana, A., Chaipanich, A. (2017), Influence of carbon
nanotubes on the performance of bismuth sodium titanate-bismuth potassium
titanate-barium titanate ceramic/cement composites, Ceramics International, 43, pp.
S75-S78.

Potong, R., Rianyoi, R., Ngamjarurojana, A., Yimnirun, R., Guo, R., Bhalla, A.S.,
Chaipanich, A. (2017), Thermal expansion behaviors of 0-3 connectivity lead-free
barium zirconate titanate-Portland cement composites, Ceramics International, 43,
pp. 5129-5135.

Potong, R., Rianyoi, R., Ngamjarurojana, A., Chaipanich, A. (2017), Microstructure and
performance of 1-3 connectivity environmental friendly lead-free BNBK-Portland
cement composites, Materials Research Bulletin, 90, pp. 59-65.

Limpichaipanit, A., Ngamjarurojana, A., (2017), Effect of Li and Bi co-doping and
sintering temperature on dielectric properties of PLZT 9/65/35 ceramics, Ceramics
International, 43 (5), pp. 4450-4455.

Suponok, K., Jutimoosik, J., Bootchanont, A., Kidkhunthod, P., Ngamjarurojana, A.,
Rujirawat, S., Yimnirun, R. (2017), Phase formation investigation in PZT materials by
Synchrotron X-ray absorption spectroscopy techniques, Integrated Ferroelectrics, 177
(1), pp. 69-73.

YU JU52n"4E3 : Assoc. Prof. Dr. Anucha Watcharapasorn

UIFLANUN U TEITNI9IVINTIEAUUIUIBIA

1.

Jaiban, P., Lu, M. H., Eknapakul, T., Chaiyachad, S., Yao, S. H., Pisitpipathsin, N.,
Pisitpipathsin, N., Unruan, M., Siriroj, S., He, R-H., Mo, S.-K., Watcharapasorn, A.,
Yimnirun, R., Tokura, Y., Shen, Z.-X., Hwang, H.Y., Maensiri, S., Meevasana, W. (2020).
Spectral weight reduction of two-dimensional electron gases at oxide surfaces across
the ferroelectric transition. Scientific reports, 10(1), Art. No. 16834.

Boonsong, P., Wannasut, P., Watcharapasorn, A. (2020). Effect of Calcination
Condition on Phase Formation Characteristics of NdBa,Cus0, Powder Prepared by
Solid-state Reaction. Chiang Mai Journal of Science, 47(4), pp. 654-664.

Naksata, M., Watcharapasorn, A., Hongsibsong, S., Sapbamrer, R. (2020),
Development of personal protective clothing for reducing exposure to insecticides in
pesticide applicators, International Journal of Environmental Research and Public
Health, 17(9), Art. No. 3303.



10.

11.

12.

13.

14.

112

Prayoonphokkharat, P., Amonpattaratkit, P., Watcharapasorn, A. (2020), Crystal
structure and XANES study of Sn-substituted YBa2Cu30O7-y powder prepared by solid-
state synthesis method, Applied Physics A: Materials Science and Processing, 126(2),
Art. No. 140.

Jaiban, P., Wannasut, P., Watcharapasorn, A. (2020), Visible and ultraviolet light
absorption of cuo-doped fe alloy coatings prepared by hvof thermal spray technique,
Chiang Mai Journal of Science, 47(3), pp. 580-587.

Wannasut, P., Jaiban, P., Keawprak, N., & Watcharapasorn, A. (2019). Thermoelectric
Properties of YBa,Cu;0;..-CazCo04 Segmented Oxide Ceramic. Journal of Electronic
Materials, 48(6), pp. 3514-3518.

Prayoonphokkharat, P., Amonpattaratkit, P., Watcharapasorn, A. (2019), Correction to:
Crystal Structure and XANES Study of Defect Perovskite (Y1.,Pr,);,8Ba,.5CusO7-,
Compounds Prepared by Solid State Synthesis Method (Electronic Materials Letters,
(2019), 15, 3, (377-382), 10.1007/5s13391-019-00120-3), Electronic Materials Letters, 15
(6), pp. 769.

Jaiban, P., Wannasut, P., Yimnirun, R., Watcharapasorn, A. (2019), Influences of
acceptor dopants (Cu, Mg, Fe) on electrical and optical properties of Bag;CagsTiOs
ceramics, Materials Research Bulletin, 118, Art. No. 110501, .

Jaiban, P., Tongtham, M., Wannasut, P., Pisitpipathsin, N., Namsar, O., Chanlek, N.,
Pojprapai, S., Yimnirun, R., Guo, R., Bhalla, A.S., Watcharapasorn, A. (2019), Phase
characteristics, microstructure, and electrical properties of (1-x)BaZrg ;Tig gOs-
(x)(Bag.7Cag 3)0.085L20.01 TIO5 ceramics, Ceramics International, 45 (14), pp. 17502-17511.
Prayoonphokkharat, P., Wannasut, P., Sriprachuabwong, C., Tuantranont, A,,
Watcharapasorn, A. (2019), Effect of milling techniques on the particle characteristics
of conductive Pr-substituted YBa,CusO7, compound, Journal of Physics: Conference
Series, 1259 (1), Art. No. 012024.

Jaiban, P., Tongtham, M., Wannasut, P., Watcharapasorn, A. (2019), Dielectric
response on ultraviolet light irradiation of BaggsCag 152101 Tig 903 based ceramics,
Materials Letters, 243, pp. 169-172.

Prayoonphokkharat, P., Amonpattaratkit, P., Watcharapasorn, A. (2019), Crystal
Structure and XANES Study of Defect Perovskite (Y.,Pr,);,8Ba,.5Cus07_, Compounds
Prepared by Solid State Synthesis Method, Electronic Materials Letters, 15 (3), pp.
377-382.

Wannasut, P., Prayoonphokkharat, P., Jaiban, P., Keawprak, N., Watcharapasorn, A.
(2019), Thermoelectric properties of YBa,Cu;0-.,-Na,CoO, segmented oxide ceramics,
Materials Letters, 236, pp. 378-382.

Wannasut, P., Pisitpipathsin, N., Watcharapasorn, A., Jaiban, P. (2018), Dielectric,
Ferroelectric and Piezoelectric Properties of (Bag7Cag3)1.2 TixFe,0s. Ceramics, Chiang
Mai Journal of Science, 45 (7), pp. 2817-2825.



15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

113

Boonsong, P., Wannasut, P., Buntham, S., Rachakom, A., Sriprachuabwong, C.,
Tuantranont, A., Watcharapasorn, A. (2018), Electrical and thermal transport
properties of dysprosium barium copper oxide ceramic, Chiang Mai Journal of
Science, 45 (7), pp. 2809-2816.

Jaimeewong, P., Sittinon, S., Buntham, S., Bomlai, P., Namsar, O., Pojprapai, S.,
Watcharapasorn, A. (2018), Ferroelectric, Piezoelectric and Dielectric Behaviors of
CoO- and Fe,05-Doped BCZT Ceramics, Physica Status Solidi (A) Applications and
Materials Science, 215 (20), Art. No. 1701023, .

Jaiban, P., Pisitpipathsin, N., Wannasut, P., Watcharapasorn, A. (2018), Dielectric and
ferroelectric properties of Nb-doped Bag;Cay3TiO5 ceramics, Ferroelectrics, 533 (1),
pp. 165-172.

Buntham, S., Boonsong, P., Jaiban, P., Keawprak, N., Watcharapasorn, A. (2018),
Effects of cobalt dopant on microstructure and electrical properties of BigsNagsTiOs
ceramics, Chiang Mai Journal of Science, 45 (6), pp. 2481-2490.

Jaiban, P., Watcharapasorn, A., Yimnirun, R., Guo, R., Bhalla, A.S. (2018), Dielectric,
ferroelectric and piezoelectric properties of (Bag;Cag 3)Ti;,Cu,Os., ceramics, Journal of
Alloys and Compounds, 759, pp. 120-127.

Wannasut, P., Boonsong, P., Prayoonphokkharat, P., Keawprak, N., Watcharapasorn, A.
(2018), Effects of sintering temperature on physical properties, phase, microstructure
and oxygen stoichiometry of Na,CoO, ceramics, Chiang Mai Journal of Science, 45 (5),
pp. 2015-2020.

Boonsong, P., Wannasut, P., Rachakom, A., Watcharapasorn, A. (2018), Quantitative
phase analysis and crystal structure of DyBCO ceramics prepared at different sintering
conditions, Chiang Mai Journal of Science, 45 (4), pp. 1835-1842.

Wannasut, P., Keawprak, N., Watcharapasorn, A. (2018), Preparation of bilayer
YBa,Cu307.-Na,CoO, thermoelectric ceramic by solid-state sintering method, Chiang
Mai Journal of Science, 45 (3), pp. 1543-1548.

Wannasut, P., Keawprak, N., Jaiban, P., Watcharapasorn, A. (2018), Preparation and
Physical Properties of Segmented Thermoelectric YBa,Cu;07,-CasCosOy Ceramics, IOP
Conference Series: Materials Science and Engineering, 303 (1), Art. No. 012010, .
Wannasut, P., Prayoonphokkharat, P., Keawprak, N., Jaiban, P., Watcharapasorn, A.
(2018), Effects of sintering temperature on phase, physical properties and
microstructure of CasCo404 ceramic, Solid State Phenomena, 283 SSP, pp. 101-106.
Promsawat, M., Ye, Z.-G., Watcharapasorn, A. (2017), Enhancement of piezoelectric
properties of Pb(Mg;,5Nb,,3)y 65 Tip 3505 ceramics by ZnO modification, Materials Letters,
205, pp. 126-129.

Prayoonphokkharat, P., Watcharapasorn, A. (2017), Transport properties and
thermoelectric figure of merit of YBa,Cu;07.,-BigsNag s TiO5 ceramics, Science of
Advanced Materials, 9 (10), pp. 1872-1875.



271.

28.

29.

30.

31.

32.

33.

. A9.

114

Jaiban, P., Pisitpipathsin, N., Buntham, S., Watcharapasorn, A. (2017), Dielectric and
ferroelectric properties of Ta-doped Bag7Cag 5 TiO5 ceramics, Ceramics International,
43, pp. 5286-5291.

Jaimeewong, P., Liu, Z., Wang, X., Jiansirisomboon, S., Ye, Z.-G., Watcharapasorn, A.
(2017), Microstructural design and properties of PMNT crystal-embedded barium
calcium zirconate titanate ceramics, Ceramics International, 43, pp. S193-S197.
Jaiban, P., Watcharapasorn, A. (2017), Effects of Mg doping on electrical properties of
Bag7Cag3TiO5 ceramics, Materials Today Communications, 11, pp. 184-190.
Jaimeewong, P., Boonsong, P., Ngernchuklin, P., Tipakontitikul, R., Niyompan, A.,
Promsawat, M., Watcharapasorn, A. (2017), Enhanced sinterability and electrical
properties of Bi,Os-added BaggsCag 152rq.1Tig9O5 ceramics, Ferroelectrics, 511 (1), pp.
88-93.

Jaiban, P., Buntham, S., Watcharapasorn, A. (2017), Dielectric properties of
(1-x)Srggslag s TIO3-(x)CaMng ggNbg 0,03 ceramics under violet light irradiation, Materials
Letters, 193, pp. 133-137.

Wannasut, P., Jaita, P., Jiansirisomboon, S., Watcharapasorn, A. (2017), Piezoelectric
and ferroelectric properties of lead-free Bij 5(NaggoKo 20)0.5 T1O03-(Bag.ogNdg 20)TiO5 binary
system, Integrated Ferroelectrics, 177 (1), pp. 10-16.

Jaiban, P., Watcharapasorn, A., Yimnirun, R., Guo, R., Bhalla, A.S. (2017), Effects of
donor and acceptor doping on dielectric and ferroelectric properties of Bay7CagsTiO5
lead-free ceramics, Journal of Alloys and Compounds, 695, pp. 1329-1335.

aAw1n autyewily : Assoc. Prof. Dr. Apichat Limpichaipanit

UIFYRANUNIUINTEITNIIVINTTEAVUIUIBIA

1.

Funsueb, N., Limpichaipanit, A., Ngamjarurojana, A. (2020). Temperature dependence
on ferroelectric properties and strain performance of PLZT ceramics containing 9
mol% La. Phase Transitions, 93(7), pp. 678-689.

Limpichaipanit, A., Funsueb, N., Somwan, S., Neamjarurojana, A., Tunkasiri, T. (2020),
Electrocaloric properties of Bi and Cu doped PLZT 9/65/35 ceramics at low electric
field, Ceramics International, 46(4), pp. 5252-5261.

Manijit, Y., Chaiwong, C., Limpichaipanit, A., Neamjarurojana, A. (2020), Stress analysis
of various shaped PMMA using Babinet compensator in reflection polariscope, Chiang
Mai Journal of Science, 47(3), pp. 598-606.

Manijit, Y., Limpichaipanit, A., Ngamjarurojana, A. (2019), Stress analysis of circular
disk using shear difference method in reflection polariscope, Chiang Mai Journal of
Science, 46 (4), pp. 787-798.

Limpichaipanit, A., Tunkasiri, T., Neamjarurojana, A. (2019), Optical and
photocatalytic properties of bismuth vanadate doped bismuth silicate glasses, Optik,
182, pp. 496-499.



10.

11.

12.

13.

14.

15.

16.

17.

115

Dutchaneephet, J., Limpichaipanit, A., Ngamjarurojana, A. (2019), Optical
spectroscopic investigations of neodymium and erbium added bismuth silicate
glasses, Optik, 178, pp. 111-116.

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.

Kulpetchdara, K., Limpichaipanit, A., Randorn, C., Rujijanagul, G., Tunkasiri, T.,
Chokethawai, K. (2019), Microstructure-property relations of biphasic calcium
phosphate obtained by hot pressing process, Processing and Application of Ceramics,
13 (3), pp. 300-309.

Manijit, Y., Limpichaipanit, A., Ngamjarurojana, A. (2018), Strain Distribution in Circular
Disk of PMMA by Using Reflection Polariscope, Journal of Physics: Conference Series,
1144 (1), Art. No. 012142, .

Jirungnimitsakul, S., Limpichaipanit, A., Ngamjarurojana, A. (2018), The generated
electrical signal of piezoelectric sensor by a single pulse, Journal of Physics:
Conference Series, 1144 (1), Art. No. 012139, .

Funsueb, N., Limpichaipanit, A., Ngamjarurojana, A. (2018), Electrical properties and
microstructure of phase combination in BaTiO 3 -based Ceramics, Journal of Physics:
Conference Series, 1144 (1), Art. No. 012133, .

Dutchaneephet, J., Limpichaipanit, A., Neamjarurojana, A. (2018), Spectroscopic
property and color of bismuth silicate glasses with addition of 3d transition metals,
Materials Letters, 229, pp. 174-177.

Limpichaipanit, A., Somwan, S., Ngamjarurojana, A. (2018), Dielectric properties of
PFN-PZT composites: From relaxor to normal ferroelectric behavior, Ceramics
International, 44 (12), pp. 14797-14802.

Somwan, S., Funsueb, N., Limpichaipanit, A., Ngamjarurojana, A. (2018), Temperature
and induced electric field dependence on the phase transition of 9/70/30, 9/65/35
and 9/60/40 PLZT ceramics, Phase Transitions, 91 (5), pp. 461-468.

Funsueb, N., Neamjarurojana, A., Tunkasiri, T., Limpichaipanit, A. (2018), Effect of
composition and grain size on dielectric, ferroelectric and induced strain behavior of
PLZT/ZrO, composites, Ceramics International, 44 (6), pp. 6343-6353.

Manijit, Y., Limpichaipanit, A., Neamjarurojana, A. (2018), Isochromatic photoelasticity
fringe patterns of PMMA in various shapes and stress applications, Proceedings of SPIE
- The International Society for Optical Engineering, 10714, Art. No. 107140D, .
Limpichaipanit, A., Jiansirisomboon, S., Tunkasiri, T. (2017), Sintering temperature-
microstructure-property relationships of alumina matrix composites with silicon
carbide and silica additives, Science and Engineering of Composite Materials, 24 (4),
pp. 495-500.



18.

116

Limpichaipanit, A., Ngamjarurojana, A. (2017), Effect of Li and Bi co-doping and
sintering temperature on dielectric properties of PLZT 9/65/35 ceramics, Ceramics
International, 43 (5), pp. 4450-4455.

6. M3, BIUUN TeWTY : Assoc. Prof. Dr. Arnon Chaipanich
UIFYRANUN U TEITNIIVINTTEAUUIUIBIA

1.

10.

Wittinanon, T., Rianyoi, R., Chaipanich, A. (2020). Effect of polyvinylidene fluoride on
the fracture microstructure characteristics and piezoelectric and mechanical
properties of 0-3 barium zirconate titanate ceramic-cement composites. Journal of
the European Ceramic Society, 40(14), pp. 4886-4893.

Torkittikul, P., Nochaiya, T., Chaipanich, A. (2020). The investigation of polyester resin
polymer concrete with various amount of construction aggregate. AlP Conference
Proceedings, 2279, Art. No. 100004.

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.

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.

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.

Potong, R., Rianyoi, R., Chaipanich, A. (2020). Microstructure and dielectric properties
of 0-3 connectivity lead-free BCTS-Portland cement composites. Ferroelectrics Letters
Section, 47(4-6), pp. 90-95.

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, 44(3), pp. 232-241.

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.

Aodkeng, S., Sinthupinyo, S., Chamnankid, B., Hanpongpun, W., Chaipanich, A. (2019),
Characterizations of carbon nanotubes grown on clay, Journal of Physics: Conference
Series, 1380 (1), Art. No. 012066.

Chomyen, P., Sinthupinyo, S., Chamnankid, B., Hanpongpun, W., Chaipanich, A.
(2019), Physical and chemical characterization of Lopburi clay before and after

calcination, Journal of Physics: Conference Series, 1380 (1), Art. No. 012067.



11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

117

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.

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.
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.

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.

Rianyoi, R., Potong, R., Ngamjarurojana, A., Chaipanich, A. (2018), Dielectric and
piezoelectric properties of 2-2 connectivity lead-free piezoelectric ceramic
Bip.Nag 5 TiOs/Portland cement composites, Ceramics International, 44, pp. S220-5223.
Jaitanong, N., Narksitipan, S., Ngamjarurojana, 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.

Narattha, C., Wongkeo, W., Thongsanitgarn, P., Chaipanich, A. (2018), Compressive
strength and thermal conductivity of water and air cured Portland cement-fly Ash-
Silica fume mortars, Environmental Engineering and Management Journal, 17 (9), pp.
2023-2030.

Wiranwetchayan, O., Ruankham, P., Promnopas, W., Choopun, S., Singjai, P.,
Chaipanich, A., Thongtem, S. (2018), Effect of nanoporous In,O; film fabricated on
TiO,-In,05 photoanode for photovoltaic performance via a sparking method, Journal
of Solid State Electrochemistry, 22 (8), pp. 2531-2543.

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.

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.

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.

Rianyoi, R., Potong, R., Ngamjarurojana, A., Chaipanich, A. (2018), Poling effects and
piezoelectric properties of PVDF-modified 0-3 connectivity cement-based/lead-free



23.

24.

25.

26.

271.

28.

29.

30.

31.

32.

118

0.94(Bio sNag 5) TiO5—-0.06BaTiO5 piezoelectric ceramic composites, Journal of Materials
Science, 53 (1), pp. 345-355.

Chomyen, P., Potong, R., Rianyoi, R., Neamjarurojana, 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, 44 (1), pp. 76-82.

Wiranwetchayan, O., Promnopas, S., Thongtem, T., Chaipanich, A., Thongtem, S.
(2017), Effect of alcohol solvents on TiO, films prepared by sol-gel method, Surface
and Coatings Technology, 326, pp. 310-315.

Jaitanong, N., Narksitipan, S., Chaipanich, A. (2017), Fabrication and electrical
properties of PC-PNZT-PVDF-GO composites, Integrated Ferroelectrics, 183 (1), pp.
176-181.

Potong, R., Rianyoi, R., Ngamjarurojana, A., Chaipanich, A. (2017), Influence of carbon
nanotubes on the performance of bismuth sodium titanate-bismuth potassium
titanate-barium titanate ceramic/cement composites, Ceramics International, 43, pp.
S75-S78.

Potong, R., Rianyoi, R., Neamjarurojana, A., Yimnirun, R., Guo, R., Bhalla, A.S,,
Chaipanich, A. (2017), Thermal expansion behaviors of 0-3 connectivity lead-free
barium zirconate titanate-Portland cement composites, Ceramics International, 43,
pp. 5129-5135.

Wianglor, K., Sinthupinyo, S., Piyaworapaiboon, M., Chaipanich, A. (2017), Effect of
alkali-activated metakaolin cement on compressive strength of mortars, Applied Clay
Science, 141, pp. 272-279.

Potong, R., Rianyoi, R., Ngamjarurojana, A., Chaipanich, A. (2017), Microstructure and
performance of 1-3 connectivity environmental friendly lead-free BNBK-Portland
cement composites, Materials Research Bulletin, 90, pp. 59-65.

Chaipanich, A., Rianyoi, R., Nochaiya, T. (2017), The effect of carbon nanotubes and
silica fume on compressive strength and flexural strength of cement mortars,
Materials Today: Proceedings, 4 (5), pp. 6065-6071.

Torkittikul, P., Nochaiya, T., Wongkeo, W., Chaipanich, A. (2017), Utilization of coal
bottom ash to improve thermal insulation of construction material, Journal of
Material Cycles and Waste Management, 19 (1), pp. 305-317.

Jaitanong, N., Zeng, H., Li, G., Yin, Q., Chaipanich, A. (2017), Effect of nickel doping on
dielectric, piezoelectric properties and domain configurations of PZT based ceramics,
Materials Science Forum, 883, pp. 27-31.



119

WA. A3. 6N WAUNIIEAS : Asst. Prof. Dr. Sakon Sansongsiri
SUIFFANUN IUINTEITNI9IVINTILAVUIUIYR

1.

Kaewmanee, T., Wannapop, S., Phuruangrat, A., Thongtem, T., Wiranwetchayan, O.,
Promnopas, W., Sansongsiri, S., Thongtem, S. (2019), Effect of oleic acid content on
manganese-zinc ferrite properties, Inorganic Chemistry Communications, 103, pp. 87-
92.

WA. AT, G5 aqma‘%qu : Asst. Prof. Dr. Sumet Sakulsermsuk
UIFLANUN U TEITNIIVINTTEAUUIUIBIA

1.

Wetchakun, N., Wetchakun, K., Sakulsermsuk, S. (2020). Influence of Fe dopant
concentrations on physicochemical and photocatalytic properties of Bi,WO/CeO,
nanocomposites for rhodamine B degradation. International Journal of Industrial
Chemistry, 11(3), pp. 161-175.

Panthinuan, K., Pilapong, C., Anukool, W., Sakulsermsuk, S. (2020), Design of three-
axis square Helmholtz coils for compact atomic magnetometer, Proceedings of SPIE -
The International Society for Optical Engineering, Art. No. 11331.

Wetchakun, K., Wetchakun, N., Sakulsermsuk, S. (2019), An overview of solar/visible
light-driven heterogeneous photocatalysis for water purification: TiO2- and ZnO-based
photocatalysts used in suspension photoreactors, Journal of Industrial and
Engineering Chemistry, 71, pp. 19-49.

Tippo, P., Singjai, P., Choopun, S., Sakulsermsuk, S. (2018), Preparation and electrical
properties of nanocrystalline BCNO, Materials Letters, 211, pp. 51-54.

Hankhuntond, A., Singjai, P., Sakulsermsuk, S. (2017), Superhydrophobicity of
hierarchical nanostructure of candle soot films, Journal of Physics: Conference Series,
901 (1), Art. No. 012154,

Panyathip, R., Choopun, S., Singjai, P., Sakulsermsuk, S. (2017), Temperature
dependence of graphene and N-doped graphene for gas sensor applications, Journal
of Physics: Conference Series, 901 (1), Art. No. 012076.

WAl 5. 9525504 A5a%LIVEUA : Asst. Prof. Dr. Orawan Wiranwetchayan
UIFLRANUN U TEITNI9IVINTIEAUUIUIBIA

1.

Tippo, P., Thongsuwan, W., Wiranwetchayan, O., Kumpika, T., Kantarak, E., Singjai, P.
(2020). Influence of Co concentration on properties of NiO film by sparking under
uniform magnetic field. Scientific Reports, 10(1), Art. No. 15690.

Kantarak, E., Rucman, S., Kumpika, T., Sroila, W., Tippo, P., Panthawan, A,
Sanmuangmoon, P., Sriboonruang, A., Jhuntama, N., Wiranwetchayan, O.,
Thongsuwan, W., Singjai, P. (2020). Fabrication, Design and Application of Stretchable
Strain Sensors for Tremor Detection in Parkinson Patient. Applied Composite
Materials, 27(6), pp. 955-968.



10.

11.

120

Tippo, P., Thongsuwan, W., Wiranwetchayan, O., Kumpika, T., Tuantranont, A., Singjai,
P. (2020), Investigation of NiO film by sparking method under a magnetic field and
NiO/ZnO heterojunction, Materials Research Express, 7(5), Art. No. 056403.
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.

Kumpika, T., Kantarak, E., Sriboonruang, A., Sroila, W., Tippo, P., Thongpan, W.,
Pooseekheaw, P., Panthawan, A., Jumrus, N., Sanmuangmoon, P., Jhuntama, N.,
Hankhuntod, M., Nuansri, R., Wiranwetchayan, O., Thongsuwan, W., Singjai, P.(2020),
Stretchable and compressible strain sensors for gait monitoring constructed using
carbon nanotube/graphene composite, Materials Research Express, 7(3), Art. No.
035006.

Kaewmanee, T., Wannapop, S., Phuruangrat, A., Thongtem, T., Wiranwetchayan, O.,
Promnopas, W., Sansongsiri, S., Thongtem, S. (2019), Effect of oleic acid content on
manganese-zinc ferrite properties, Inorganic Chemistry Communications, 103, pp. 87-
92.

Wiranwetchayan, O., Promnopas, S., Phadungdhitidhada, S., Phuruangrat, A,
Thongtem, T., Singjai, P., Thongtem, S. (2019), Characterization of perovskite LaFeO,
synthesized by microwave plasma method for photocatalytic applications, Ceramics
International, 45 (4), pp. 4802-4809.

Wiranwetchayan, O., Ruankham, P., Promnopas, W., Choopun, S., Singjai, P.,
Chaipanich, A., Thongtem, S. (2018), Effect of nanoporous In,O5 film fabricated on
TiO,-In,05 photoanode for photovoltaic performance via a sparking method, Journal
of Solid State Electrochemistry, 22 (8), pp. 2531-2543.

Maisang, W., Phuruangrat, A., Randorn, C., Kungwankunakorn, S., Thongtem, S.,
Wiranwetchayan, O., Wannapop, S., Choopun, S., Kaowphong, S., Thongtem, T.
(2018), Enhanced photocatalytic performance of visible-light-driven BiOBr/BiPOq4
composites, Materials Science in Semiconductor Processing, 75, pp. 319-326.
Wiranwetchayan, O., Promnopas, S., Thongtem, T., Chaipanich, A., Thongtem, S.
(2017), Effect of alcohol solvents on TiO, films prepared by sol-gel method, Surface
and Coatings Technology, 326, pp. 310-315.

Wiranwetchayan, O., Promnopas, W., Choopun, S., Singjai, P., Thongtem, S. (2017),
Preparation of TiO, nanoparticles by sparking technique for enhancing photovoltaic
performance of dye-sensitized solar cells, Research on Chemical Intermediates, 43
(8), pp. 4339-4352.



4. maaeuiisulassaiardngasituiunangasnuiud e
4.1 viangasuay 1

121

NANGALAN W.A. 2559

nangasuTuUse w.A. 2564

WANEINNT
YFuuse

(1) nuandvAneialy 30 (1) nuandAnenall 30
wdawnn wdawnn
(1.1) | nszvauindnemialudedu 24 (1.1) | nszvauindneialudedu 24
wefin wein
(1.1.1) ngaRwdumsiauinsznsidudieu 15 (1.1.1) ngsRwdumsiauineznsidudieu 15
wefin wein
001101 u.8. 101 mma"aﬂqwﬁuﬁm 1 3(3-0-6) | 001101 | x.8.101 mmé”anqwﬁuﬁm 1 3(3-0-6)
ENGL 101 Fundamental English 1 ENGL 101 Fundamental English 1
001102 u.8. 102 mma"aﬂqwﬁuﬁm 2 3(3-0-6) | 001102 | u.8. 102 mmé”anqwﬁuﬁm 2 3(3-0-6)
ENGL 102 Fundamental English 2 ENGL 102 Fundamental English 2
001201 19,201 MIUITIATITALaz NS Tu Rt siiUTEAvdua 3(3-0-6) | 001201 | w.8.201 nseudTIATITALaz SR siiUTEAvdHa 3(3-0-6)
ENGL 201 Critical Reading and Effective Writing ENGL 201 Critical Reading and Effective Writing
001225 | w8. 225 ;wsanguluviuninemansuazimalulad 3(3-0-6) | 001225 | w.e.225 awdenguluvsuniInenmansuasnalulag 3(3-0-6)
ENGL 225 English in Science and Technology Context ENGL 225 English in Science and Technology Context
204100 2.0, 100 waluladansaumalazTinadeln 3(3-0-6) | 204100 | 2.A%. 100 waluladansaumalazinadeln 3(3-0-6)
CS 100  Information Technology and Modern Life CS 100  Information Technology and Modern Life
(1.1.2) ngawdumsiauineznsidudsouaieassd 3 (1.1.2) ngsRwdumsiauiineznsidudsouadeassd 3
uinnIT AUWAR UINNTTY WAUWAR
201190 | 2w, 190 msAnegnsiiRansaug s msuAlgninaznis 3(3-0-6) | 201190 | 1.%. 190 nsAnegeiRasag I MIsuAUgnILazns 3(3-0-6)
deansmaingnenans Foansmainenmans
SC 190  Critical Thinking, Problem Solving and SC 190  Critical Thinking, Problem Solving and
Science Communication Science Communication
(1.1.3) nguAvdunisianvineznsidunaieiiiduuds 6 (1.1.3) nguAvndumsianvineznsidunadieiiiduuds 6
wdawnn wdawnn
140104 | sm. 104  nsiluwaiiles 3(3-0-6) | 140104 | 5y 104 msdunaidles 3(3-0-6)
PG 104  Citizenship PG 104  Citizenship




122

NANGALAN W.A. 2559

nangasuTuUse w.A. 2564

WNEINNT
YFuuye

201111 | 2w 111 lanuvisdnenmans 3(3-0-6) | 201111 | 2w, 111 lanwiAsinenenans 3(3-0-6)

SC 111  The World of Science SC111  The World of Science
(1.2) | nszvauindneialuiden 6 (1.2) | nszvaudvdnsialuiden 6

TinAnvdenisounssuadviani 3 ngudisniudn 6 wiaefin TinfnwidenFounszuindvania 3 naufisiudn 6 wiqefin
wheRnnnnszuiindelli wiheRnnnnszuaineelui
(1.2.1) ngavdumsiauiineznsidudieu (1.2.1) ngsndrumsiauiineznsidudieu

011269 1.U9. 269 Uy uesughanewiieon 3(3-0-6) | 011269 | u.Us. 269 USwayuAsughaneliies 3(3-0-6)
PHIL 269  Philosophy of Sufficiency Economy PHIL 269  Philosophy of Sufficiency Economy

057136 A, 136 AR FUAIN ANTINNTNUALNITHAIAMAINTIN 3(3-0-6) | 057136 | A.a. 136  AiW @V AUTIONINHASNTARUIAMNINGIN 3(3-0-6)
EDPE 136 Sport, Health, Fitness and Wellness EDPE 136 Sport, Health, Fitness and Wellness

Development Development

074100 f.&v. 100 Immmstﬁamidam%uqsumw 3(3-0-6) | 074100 | f.&@v. 100 Immmnﬁamsd&Lﬁ%uqmmw 3(3-0-6)
EDHL 100 Nutrition for Promotion of Health EDHL 100 Nutrition for Promotion of Health

702101 us.nd. 101 MsRuluTInusziniu 3(3-0-6) | 702101 | vs.ng. 101 mMsRuluTinuseaniu 3(3-0-6)
FINA 101  Finance for Daily Life FINA 101 Finance for Daily Life
(1.2.2) ngaRvdumsiauineznsidudsouaieassd (1.2.2) ngsRwdumsiauineznsidudsiuadeassd
uInnITu UINNTIY

013110 | 492, 110 FeInendudinuszdriu 3(3-0-6) | 013110 | ¥.92. 110 InIneduddsdszaniu 3(3-0-6)
PSY 110  Psychology and Daily Life PSY 110 Psychology and Daily Life

201114 | 29m. 114 Ingremansdandonlulantiagiu 3(3-06) | 201114 | 29w, 114 Inenmanidanadoslulantiagiu 3(3-0-6)
SC 114 Environmental Science in Today’s World SC 114 Environmental Science in Today’s World

703103 Us.Na. 103 msLﬂuﬁﬂs:ﬂaumma:qsﬁmﬁmﬁu 3(3-0-6) | 703103 | us.N. 103 mnﬂu%ﬂizﬂaUﬂWSLLazqiﬁﬂLﬁaqﬁu 3(3-0-6)
MGMT 103 Introduction to Entrepreneurship and Business MGMT 103 Introduction to Entrepreneurship and Business

888107 | wia. 107 msisudugsiavuAdviaunanviesy 3(3-0-6) | 888107 | wae. 107 msi3udiugshavuRdviaunanviesy 3(3-0-6)
DIN 107  Business Startup on Digital Platform DIN 107  Business Startup on Digital Platform
(1.2.3) ngadvdrumsianinuznsdunaiisaiidiuuds (1.2.3) ngudndunsianinuznsduwaiasiidiuuds

012200 1.AU. 200 In@E" 3(2-2-5) | 012200 | .. 200 INDNEN 3(2-2-5)
RE 200 Mind Volunteer RE 200 Mind Volunteer

057132 | Aa. 132 Fiedlgaludeinus 2(20-4) | 057132 | fa. 132 Tindlguluenennusy 2(2-0-9)

EDPE 132 Happy Life in Camping

EDPE 132 Happy Life in Camping




123

NANGALAN W.A. 2559 nangasuTuUse w.A. 2564 WnKATUNS
YFuuye
103271 | 79.8. 271 &sAsidny 3(3-0-6) | 103271 | 29.8. 271 &s@eidny 3(3-0-6)
DART 271 Music Appreciation DART 271 Music Appreciation
(2) nuIAIP AN laidlounin 99 (2) vunAT AN lifaandn 102
wqein waefin
(2.1) | 3vmnu 29 (2.1) | 3wy 32
wqein waefin
202101 | 247, 101 &7ivenitugiu 1 3(3:0-6) | 202101 | 2402 101 Fmenivugiu 1 3(3-0-6)
BIOL 101 Basic Biology 1 BIOL 101 Basic Biology 1
202103 | 3.93. 103 UURN5TYInen 1 1(0-3-0) | 202103 | 2.47. 103 UJURNITIINe 1 1(0-3-0)
BIOL 103 Biology Laboratory 1 BIOL 103 Biology Laboratory 1
203111 | 2.a0. 111 Adl 1 3(3-0-6) | 203111 | 2.Au. 111 1ad 1 3(3-0-6)
CHEM 111 Chemistry 1 CHEM 111 Chemistry 1
203113 | 2.A4. 113 1pdl 2 3(3-0-6) | 203113 | 2.pu. 113 1Adl 2 3(3-0-6)
CHEM 113 Chemistry 2 CHEM 113 Chemistry 2
203115 | ey, 115 Ujdfnisied 1 1(0-3-0) | 203115 | 2., 115 YJdFnsied 1 1(0-3-0)
CHEM 115 Chemistry Laboratory 1 CHEM 115 Chemistry Laboratory 1
203117 | . 117 UjdRnsiad 2 1(0-3-0) | 203117 | 2.Ax. 117 UJUAmsall 2 1(0-3-0)
CHEM 117 Chemistry Laboratory 2 CHEM 117 Chemistry Laboratory 2
204102 | 28w 102 meeswvideyadteioy:msdnadunedauey | 32-25) | islinouausssio
msUszene msthludszandld
CS 102 Intelligent Data Analysis : Survey of Techniques Iﬁaﬁlﬂﬁﬁu
and Applications
206111 | 2.A0. 111 wpaRda 1 3(3-0-6) | 206111 | 2.Af. 111 upaRdd 1 3(3-0-6)
MATH 111 Calculus 1 MATH 111 Calculus 1
206112 | 2.A0d. 112 UARASE 2 3(3-0-6) | 206112 | 2.A0u. 112 upapda 2 3(3-0-6)
MATH 112 Calculus 2 MATH 112 Calculus 2
207103 | 2.va. 103 #dnddmSutdnAnwiinenmeans 1 3(3-0-6) | 207103 | 2.va. 103 WAnddmSutnAnuiinerans 1 3(3-0-6)
PHYS 103 Physics for Science Students 1 PHYS 103 Physics for Science Students 1
207104 | 2.va. 104 #dnddmsutinAnwiinemans 2 3(3-0-6) | 207104 | 2va. 104 WaAnddmSutihAnwiinemans 2 3(3-0-6)
PHYS 104 Physics for Science Students 2 PHYS 104 Physics for Science Students 2




124

NANGALAN W.A. 2559 nangasuTuUse w.A. 2564 WnKATUNS
YFuuye
207107 | ava. 107 Uuensidnddwiutindnwiivenenans 1 1(0-3-0) | 207107 | 2va. 107 UfURnsWEnddmsutndneineremans 1 1(0-3-0)
PHYS 107 Physics Laboratory for Science Students 1 PHYS 107 Physics Laboratory for Science Students 1
207108 | 3.vla. 108 U{URNsTANddmutihdnwIneremans 2 1(0-3-0) | 207108 | 2.va. 108 UjURNsHEnddmsutinfnuInermans 2 1(0-3-0)
PHYS 108 Physics Laboratory for Science Students 2 PHYS 108 Physics Laboratory for Science Students 2
208263 | 2.0, 263 aLuody -0-6 208262 | .40, 262 adnidpidudmiuingenaniuazmalulad 0-6) | ieliinouauaisie
STAT 263 Elementary Statistics STAT 262 Elementary Statistics for Science and ﬂ’liﬁﬂﬂﬂi:&qlﬂ@fbﬁ
Technology Iﬁaﬁlﬂﬁﬁu
(2.2) | Fwuen laidfoanan 70 (2.2) | Fvuen Taidaenda 70
NUIBAA wdawnn
Tushuauiledhaties 36 wheinazdendunsrunivsedu Tushwuilededen 36 mhefinazdeadunsrunimsesu
300-400 uageeeios 18 mhein deudunszuiinsyau 300-400 uayveeioy 18 mihein desdunsyuininsyiu
400 Fuly 400 ul
(2.2.1) ¥ nanUeAu 58 (2.2.1) F¥nandfu 58
whefin wienn
(2.2.1.1) FynBnUIAUIY 55
wdEnn
203475 | 2.a%. 475 audBnszuIunsiwdndnsiuasn1sUszendes 3(3-0-6) | 203475 | 2.Au. 475 autA nsruaunsvhwAnduel warnisUssgndues | 3(3-06) | uieliianudaiau
NoRLuDS nodles wavazteudaiom
CHEM 475 Properties Processing and Applications of CHEM 475 Properties, Processing and Applications of
Polymers Polymers
203477 | 2.03. 477 U{UBnsiedinediues 1 10-3-0) | wlelidanu3luda
CHEM 477 Polymer Chemistry Laboratory 1 ﬂﬁﬁﬁmﬂﬁla‘*ﬁu
206267 | 2.a0d. 267  seileuitdendaaians 1 3(3-0-6) 206267 | 1.A0. 267 WBiTsadlarnans 1 3(3-0-6) L‘ﬁaiﬁgnmﬁﬂ
MATH 267 Mathematical Method 1 MATH 267 Mathematical Method 1 lennsal
207205 | 2.90d. 205 lwiihuazannivusivén 3(3-0-6) 207205 | 2.4a. 205 Inhuavan1isusimén 3(3-0-6)
PHYS 205  Electricity and Magnetism PHYS 205 Electricity and Magnetism
207302 | 2.va. 302 Bidnsedindyagiu 4(3-3-6) | 207302 | w.la. 302 Bannselindyagiu 4(3-3-6)
PHYS 302 Fundamental Electronics PHYS 302 Fundamental Electronics
210200 | 3.9a. 200  msiseuslagldlanddgmilugulutanmans 1(0-3-0) 210200 | 2961 200 m3seuslnglilanddymiduguluianemans 1(0-3-0)
MATS 200 Problem Based Learning in Materials Science MATS 200 Problem Based Learning in Materials Science




125

NANGALAN W.A. 2559 nangasuTuUse w.A. 2564 WnKATUNS
YFuuye
210201 | 297201 anenansidosdu 3(3-0-6) | 210201 | 296 201 Fagenamdidassiu 3(3-0-6)
MATS 201 Introduction to Materials Science MATS 201 Introduction to Materials Science
210202 | 297. 202 lassasnawdnuazadnuliauysel 3(3-0-6) 210202 | a6, 202 Iassaandnuazansliauysol 3(3-0-6)
MATS 202 Crystal Structure and Imperfections MATS 202 Crystal Structure and Imperfections
210204 | 226, 204 aupaauaIaUNaanTuesTan -0-6 210205 | 226 205 _guvwamansianuazauaala 22-0-4) | YFuusemuay
MATS 204 Phase Equilibria and Kinetics of Materials MATS 205 Materials Thermodynamics and Phase ﬁmﬁuéﬂiﬂﬂmg@
Equilibria
210207 | 2.6 207 umunlduasn1suszend 3(3-0-6) 210206 | 2.4, 206 MsuUaswaLayuNunINLE 2(2-0-4) | YSuugemuany
MATS 207 Phase Diagrams and Applications MATS 206 Phase Transformation and Phase Diagram ﬁmﬁué’mﬂﬂmg@
210208 | 2236, 208 Msvudsnawaznistelaunuieuluds 2(2-0-4
MATS 208 Mass Transport and Heat Transfer in Materials
210221 | 296, 221 ASFUIUNINGRTAD) 3(3-0-6) 210221 | 173A. 221 ASEUIUNINERTED 3(3-0-6)
MATS 221 Materials Processing MATS 221 Materials Processing
210251 | 2936 251 audflana anufeu uasuwasvesian 3(3-0-6) 210251 | 2.6, 251 aud@idena mnudeu uwasuaasan 3(3-0-6)
MATS 251  Mechanical, Thermal and Optical Properties MATS 251 Mechanical, Thermal and Optical Properties
of Materials of Materials
210275 | 29275 iR sTageans 1 10-3-0) | 210275 | 246 275 UFURnsTaneans 1 1(0-3-0)
MATS 275 Materials Science Laboratory 1 MATS 275 Materials Science Laboratory 1
210276 | 29 276 UHURMITagmans 2 10-3-0) | 210276 | .46 276 UjURMsTanemans 2 1(0-3-0)
MATS 276 Materials Science Laboratory 2 MATS 276 Materials Science Laboratory 2
210315 | 296 315 nATANTMANYMEIRNZYDYTan 3(3-0-6) 210315 | 173, 315 WATANTMANYULIANZYDITEN 3(3-0-6)
MATS 315 Materials Characterization Techniques MATS 315 Materials Characterization Techniques
210331 | 106 331 Yaauay 3(3-0-6) 210331 | 17 331 Yaauey 3(3-0-6)
MATS 331 Composite Materials MATS 331 Composite Materials
210343 | 1.9 343 wsdnuazii 3(3-0-6) 210343 | 2.4 343 lwsdnuazii 3(3-0-6)
MATS 343  Ceramics and Glasses MATS 343 Ceramics and Glasses
210351 | 290351 auURdelniuaswivdnuesian 3(3-0-6) 210351 | 296 351 andAdslniuazuiminuesang 3(3-0-6)
MATS 351 Electrical and Magnetic Properties of Materials MATS 351 Electrical and Magnetic Properties of Materials
210355 | 2.261. 355  wnaluladansiaiaih 3(3-0-6) 210355 | 224, 355 wialulaBansissth 3(3-0-6)
MATS 355  Semiconductor Technology MATS 355 Semiconductor Technology




126

NANGALAN W.A. 2559 nangasuTuUse w.A. 2564 WnKATUNS
YFuuye
210374 | 226 374 Ujidnmslssunadwiuindnuiagmans 1(0-3-0) lildinnuiuas
MATS 374 Workshop for Materials Science Students Wnefinouaussie
MMIANIABIIN
wifinas
210375 | 2.9 375 UjURmsTaneans 3 1(0-3-0) | 210375 | 2.4 375 UjURnmsTanemans 3 1(0-3-0)
MATS 375 Materials Science Laboratory 3 MATS 375 Materials Science Laboratory 3
210383 | 2.6 383 lavzuaglanuay 3(3-0-6) 210383 | 1. 383 lavizuazlaneway 3(3-0-6)
MATS 383 Metals and Alloys MATS 383 Metals and Alloys
210496 | 3.6, 496 duNUINITARAENS 11-0-2) | 210496 | 3.3 496  duswneTaneans 1(1-0-2)
MATS 496 Seminar in Materials Science MATS 496 Seminar in Materials Science
(2.2.1.2) I uanUIAUUITI LAY 3 ein
210499 | 136,499  msAuATDATE 3(0-9-0) 210499 | 126, 499 nsAuAIBdaEsY 3
MATS 499 Independent Study MATS 499 Independent Study
(2.2.2) A ueniden laidlounin 12 (2.2.2) Ay woniden lioandn 12
Tusunuiegetes 12 mhein swdeufunsruninsesy mheina AdeAn
400 Tuld Tnewdonninnszuauinndeluil
210408 | 196 408 WidefiAweTagmans 3(3-0-6) 210408 | 2.7, 408 WdemiAuniaianeans 3(3-0-6)
MATS 408 Selected Topics in Materials Science MATS 408 Selected Topics in Materials Science
210424 | 196 424 MIANKRENLAZNNTUGNHEN 3(3-0-6) 210424 | 2. 424 nSANHENLAZNNTUGNHEN 3(3-0-6)
MATS 424 Crystallization and Crystal Growth MATS 424 Crystallization and Crystal Growth
210425 | 1.36. 425 nszmumswé@‘?ﬁ@%uqa 3(3-0-6) 210425 | 2.6, 425 ﬂizmuﬂﬁm%m‘?ﬁ@ﬁﬁxuqau,a:mivmaauLLUUI;J 33-0-6) | ilelitonszuinin
MATS 425 Advanced Materials Processing yiane a‘aﬁdl,ﬁ’amﬂizmu
Advanced Materials Processing and Non- 3‘6115@38Uﬂqm§&%u
Destructive
210426 | 2.36. 426 _gmnasanivadianuaznsussend -06) | wislsimnuiidedndi
MATS 426 Thermodynamics of Materials and AOUAUDIND
Applications MIANYIADITAU
Vadindnuldnsetu
210432 | 2.0 432 Taouuslglni 3(3-0-6) | 210432 | 196 432 Tanuusldlnl 3(3-0-6)

MATS 432 Recycled Materials

MATS 432 Recycled Materials
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210433 | 2.6, 433 FuduazAOUNIn 3(3-0-6) 210433 | 1796, 433 HuuduazAaunIe 3(3-0-6)
MATS 433 Cements and Concrete MATS 433 Cements and Concrete
210434 | 296 434 Faguily 3(3-0-6) | 210434 | 196 434 Faguily 3(3-0-6)
MATS 434  Nanomaterials MATS 434 Nanomaterials
210435 | 2aa. 435 ulesssund weAwestanmuazTaguantanaw | 3(3-0-6) | 210435 | 1.0 435 dulessiund wedlestinmuariankaudanm | 3(3-0-6)
MATS 435 Natural Fibers, Biopolymers and Biocomposites MATS 435 Natural Fibers, Biopolymers and Biocomposites
210836 | 296 436 FagTanwdien1sUszgndvnanmsunng 3(3-0-6) | 210436 | 226 436 YagTanmiiiomsuszgndmanisunnd 3(3-0-6)
MATS 436 Biomaterials for Medical Applications MATS 436 Biomaterials for Medical Applications
210445 | 1.6, 445 msﬂisﬁwiuasmiﬂisqﬂﬁi’a@L%Sﬁﬁﬂ%uqq 3(3-0-6) 210445 | 2.6 445 m'iU33ﬁwﬁtmsmiﬂisqﬂﬁi’a@mﬂﬁﬂ%uqq 3(3-0-6)
MATS 445  Fabrication and Applications of Advanced MATS 445 Fabrication and Applications of Advanced
Ceramic Materials Ceramic Materials
210448 | 196 448 Jagdwinuenans 3(3-0-6) | 210448 | 196 448 Fagdeinuenans 3(3-0-6)
MATS 448 Optical Materials MATS 448 Optical Materials
210453 | 296 453 Faquazaunsaldslniluazuadvén 3(3-0-6) | 210453 | 2.9 453 Jaguaraunsalidlviiuazusivin 3(3-0-6)
MATS 453 Electrical and Magnetic Materials and Devices MATS 453 Electrical and Magnetic Materials and Devices
210454 | 290 454 SandmiumsUssgnaigamaiiae 3(3-0-6) 210454 | 2.0, 454 SagdmiumsUssynaigamaiiae 3(3-0-6)
MATS 454 Materials for High Temperature Applications MATS 454 Materials for High Temperature Applications
210455 | 2.0 455 Saguilewday -06) | uielvfiFou
MATS 455 Materials for Energy HOUAUDIND
QAAVINTTUUI
omarldRBauay
ANUARLILTES
EM39R0dl
210462 | 196 462 Tanransvesiiauuns 3(3-0-6) | 210462 | 1730, 462 Tanransvesiiduuis 3(3-0-6)
MATS 462 Materials Science of Thin Films MATS 462 Materials Science of Thin Films
210463 | 194463 naidousetan 3(3-0-6) 210463 | 190 463  1sUsEAIUIAn 3(3-0-6) | dielidenszuanidn
MATS 463 Joining of Materials MATS 463 Joining of Materials dotailemnszuou
Anlfaseunquistu
210464 | 220 464 wielulaBnmaadeufindugs 3(3-06) | 210864 | 190 464 wiluladmsiadeuiintugs 3(3-0-6)

MATS 464 Advanced Surface Coating Technology

MATS 464 Advanced Surface Coating Technology
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210465 | 297 465  AnenrnansiuRauazsesse 3(3-0-6) 210465 | 2.4, 465 Angnmansiuianazsosse 3(3-0-6)
MATS 465 Surface and Interface Science MATS 465 Surface and Interface Science
210483 | 1.6 483 lannssudenienin 3(3-0-6) 210483 | 2., 483 laaingi@anienIwn 3(3-06) | dielitenszuiin
MATS 483  Physical Metallurgy MATS 483 Physical Metallurgy ﬁaﬁuﬁamﬂszmu
Anlfasounquistu
210485 | 296 485  msfianseulazmsidenvesian 3(3-0-6) 210485 | 2am. 485 mafianseulaznsidenvesian 3(3-0-6)
MATS 485 Corrosion and Degradation of Materials MATS 485 Corrosion and Degradation of Materials
254181 | 2mn. 181 msdsuuunAmnssudwiudiilaindnu 21-3-2) Lildinnuiuas
plielab iV Tinuweiineuausisie
ME 181 Engineering Drawing for Non-Engineering MIANWIREUIN
255230 | 2£.8. 230 93AN13 4AZNNIINNITIUGNAINNTTY 3(3-0-6) wiiiaas
IE 230 Industrial Organization and Management
255323 | 2.8, 323 nfﬁﬂszﬁu@m:r]mﬁmﬁu -0-6
IE 323 Introduction to Quality Assurance
255445 | aap. 445 msUszgndlfieiasneufiauneslunumdmnis | 32-3-0)
QAN Tuds
Engineering
waznsrUINEY Milaauiuduluaiuio
(2.3) | 3w ln ) Tiidasnda 15 (2.3) | 3wl ) Taidaanda 15
wiein wiein
Wndnwiivszaseziewinin enadenseuiviivluanvled Tndnniivszasazieinin snadenseuiviiviuawiled Wulumudermvun
IFiiUnaeunnulsymenminendededival Ses uindda IFiilnaeunulsymauminendededval Ses Suiniidn YDIURTINY1AY
aoudmsutindnwuminedodeddud ladesnin 15 wie goudmsutin@nuuminendedesind liteanin 15 wie
An TnsmuiiureureeInssivnuizen An Tnenuiureureessivinm uglvdsuu
mhaﬁmamaawﬁﬂqmﬂﬁwfuﬁﬂ laitipandn 15 nuaeia
(3) wmIvaenLEs liidoandn 6 (3) BRI LaaNLEs laioandn 6
@onisaunszniuivile o usnileannivienuazivin @d) livesndn | weehin wdawein
IUUNYIBANTINATIANANGAT laiifaend 135 IuniIinTINNaaANENGAS laitiosndn 138
wiaein waein
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YSuuye
(1) wanadwAneiialy 30 (1) wnadwAneiialy 30
wefin wein
(1.1) | nszvauindnemialuddu 24 (1.1) | nszvauindneialudedu 21
wdefin wiefin
(1.1.1) ngaRvdumsiauineznsidudieu; 15 (1.1.1) ngsRwdumsiauineznsidudieu 15
wefin wefin
001101 u.8. 101 mma"aﬂqwﬁugm 1 3(3-0-6) | 001101 | x.8.101 mmé”anqwﬁugm 1 3(3-0-6)
ENGL 101 Fundamental English 1 ENGL 101 Fundamental English 1
001102 u.8. 102 mma"aﬂqwﬁugm 2 3(3-0-6) | 001102 | u.8. 102 mmé”anqwﬁugm 2 3(3-0-6)
ENGL 102 Fundamental English 2 ENGL 102 Fundamental English 2
001201 19,201 MIBUBTIATITALaz NS TuuRtsiiUTEAvdHa 3(3-0-6) | 001201 | w.8.201 nseudTiATITAkaz SRt siiUsEAvdHa 3(3-0-6)
ENGL 201 Critical Reading and Effective Writing ENGL 201 Critical Reading and Effective Writing
001225 | w8. 225 ;wsenguluviuninemansuazimalulad 3(3-0-6) | 001225 | w.e.225 awsenguluvsuninermansuazsnalulad 3(3-0-6)
ENGL 225 English in Science and Technology Context ENGL 225 English in Science and Technology Context
204100 2.0, 100 waluladansaumenazTinadeln 3(3-0-6) | 204100 | 2.Aw. 100 waluladasaumelazPinadeln 3(3-0-6)
CS 100  Information Technology and Modern Life CS 100  Information Technology and Modern Life
(1.1.2) ngaRvdumsiauineznsidudsouaieassd 3 (1.1.2) ngsRwdumsiauiineznsidudsouadeassd 6
uinnssy yein UIANTIH yein
201190 | 2% 190 msAnegnsiiRansaug s msuAlgninaznis 3(3-0-6) | 201190 | 2.%. 190 nsAnegeEiRasag I MsuAUgnILazns 3(3-0-6)
deansmaingnenans Foansmainenmans
SC 190  Critical Thinking, Problem Solving and SC 190  Critical Thinking, Problem Solving and
Science Communication Science Communication
703103 | us.na. 103 Maduflsnoumsuaegsiadasy 3(3-0-6) | vitel¥igiFouiianny
MGMT 103 Introduction to Entrepreneurship and Business Lﬂué’ﬂssﬂaums
(1.1.3) nguAvdunsianvineznsidunaiesiiduuds 6 (1.1.3) nguAvndumsianvineznsidunadiesiiduuds 6
wein wefin
140104 | sm. 104  nsiluwaiiles 3(3-0-6) | 140104 | 5m. 104 msunadles 3(3-0-6)
PG 104  Citizenship PG 104  Citizenship
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201111 2. 111 TanwiAsivenaans 3(3-0-6) | 201111 | 2w 111 lanunsivendans 3(3-0-6)
SC 111 The World of Science SC 111 The World of Science
(1.2) | nszvauindnenialuiden 6 (1.2) | nszvauindneialuiden 3
InAnvidenigounssuainiannit 3 ngudiuiudn 6 wiaefin IinAnwdeni3ounszuuinnnnits 2 nguifiumdudn 3 wiaefin
wheAnnnnszuiselud wiheAnnnnszuwineelud
(1.2.1) ngavdumsiauiineznsidudieu (1.2.1) ngsndrumsiauiineznsidudieu
011269 1.U9. 269 Uy uesughanewiieon 3(3-0-6) | 011269 | u.Us. 269 USwayuAsughaneliies 3(3-0-6)
PHIL 269  Philosophy of Sufficiency Economy PHIL 269  Philosophy of Sufficiency Economy
057136 A, 136 A1 FUAIN ANTINNTNUALNITHANAMAINTIN 3(3-0-6) Dunszunivnil
EDPE 136 Sport, Health, Fitness and Wellness Tadlefyjauuimuwn
Development mmi’ﬁmauaua«#a
074100 .Y, 100 Immmstﬁamiduﬁ%uqmmw -0-6 msvheifiagg
EDHL 100 Nutrition for Promotion of Health
702101 Us.n4. 101 MeRuludInusedriu 3(3-0-6) | 702101 | vs.ne. 101 msRuluisauseiriu 3(3-0-6)
FINA 101  Finance for Daily Life FINA 101 Finance for Daily Life
(1.2.2) ngaRvdumsiauineznsidudsouaieassd (1.2.2) ngsRwdumsiauineznsidudsiuadeassd
UINTIY UINTIY
013110 1.92. 110 Ieineduiinusz91iu 3(3-0-6) | 013110 | 1.92. 110 IsIneniuTinuszdriu 3(3-0-6)
PSY 110  Psychology and Daily Life PSY 110 Psychology and Daily Life
201114 | 29m. 114 Ingremansdandonlulantiagiu 3(3-06) | 201114 | 29w, 114 Inenmanidanadoslulantiagiu 3(3-0-6)
SC 114 Environmental Science in Today’s World SC 114 Environmental Science in Today’s World
703103 | us.na. 103 miLﬂup’jﬂs:ﬂauﬂﬂiLLazqsﬁaLﬁanﬁu -0-6 YSuunszuawian
MGMT 103 Introduction to Entrepreneurship and Business Anwvilutedu
888107 | wia. 107 msisudugsiavuAdviaunanviesy 3(3-0-6) | 888107 | wae. 107 msi3udiugshavuRdviaunanviesy 3(3-0-6)
DIN 107  Business Startup on Digital Platform DIN 107  Business Startup on Digital Platform
(1.2.3) nguimdumsiiauinsmsunadissiidunds WunszunAnil
122 LAY, 200 Fn1an -0-6 aflgisjadiusimn
RE 200 Mind Volunteer mmi’ﬁmauaua«#a
057132 Aa. 132 Windauluseninusy 2(2-0-4) msvhauiiiens
EDPE 132 Happy Life in Camping
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103271 | 29.8. 271 &sAsidny 3(3-0-6
DART 271 Music Appreciation
(2) nuIAIP AN lidoandn 102 (2) vunAT AN Taidoandn 103
wqein waefin
(2.1) | 3vmnu 29 (2.1) | 3wy 35
wqein waefin
202101 | 247, 101 &7ivenitugiu 1 3(3:0-6) | 202101 | 2402 101 Fmenivugiu 1 3(3-0-6)
BIOL 101 Basic Biology 1 BIOL 101 Basic Biology 1
202103 | 3.93. 103 UURN5TYInen 1 1(0-3-0) | 202103 | 2.47. 103 UJURNITIINe 1 1(0-3-0)
BIOL 103 Biology Laboratory 1 BIOL 103 Biology Laboratory 1
203111 | 2.a0. 111 Adl 1 3(3-0-6) | 203111 | 2.Au. 111 1ad 1 3(3-0-6)
CHEM 111 Chemistry 1 CHEM 111 Chemistry 1
203113 | 2.A4. 113 1pdl 2 3(3-0-6) | 203113 | 2.pu. 113 1Adl 2 3(3-0-6)
CHEM 113 Chemistry 2 CHEM 113 Chemistry 2
203115 | ey, 115 Ujdfnisied 1 1(0-3-0) | 203115 | 2., 115 YJdFnsied 1 1(0-3-0)
CHEM 115 Chemistry Laboratory 1 CHEM 115 Chemistry Laboratory 1
203117 | . 117 UjdRnsiad 2 1(0-3-0) | 203117 | 2.Ax. 117 UJUAmsall 2 1(0-3-0)
CHEM 117 Chemistry Laboratory 2 CHEM 117 Chemistry Laboratory 2
204102 | 28w 102 melesvideyadteioy:msdnadunedauey | 32-25) | islinouausssio
msUszend msthludszandld
CS 102 Intelligent Data Analysis : Survey of Techniques 1@’55@“5‘14
and Applications
206111 | 2.A0. 111 wpaRda 1 3(3-0-6) | 206111 | 2.Af. 111 upaRdd 1 3(3-0-6)
MATH 111 Calculus 1 MATH 111 Calculus 1
206112 | 2.A0d. 112 UARASE 2 3(3-0-6) | 206112 | 2.A0u. 112 umapda 2 3(3-0-6)
MATH 112 Calculus 2 MATH 112 Calculus 2
207103 | 2.va. 103 #dnddmSutdnAnwiinenmeans 1 3(3-0-6) | 207103 | 2.va. 103 WAnddmIutnAnuiinerans 1 3(3-0-6)
PHYS 103 Physics for Science Students 1 PHYS 103 Physics for Science Students 1
207104 | 2va. 104 #dnddmsutinAnwiinemans 2 3(3-0-6) | 207104 | 2va. 104 WaAnddmSutihAnwiinemans 2 3(3-0-6)

PHYS 104 Physics for Science Students 2

PHYS 104 Physics for Science Students 2
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207107 | ava. 107 Uuensidnddwiutindnwiivenenans 1 1(0-3-0) | 207107 | 2va. 107 UfURnsWEnddmsutndneineremans 1 1(0-3-0)
PHYS 107 Physics Laboratory for Science Students 1 PHYS 107 Physics Laboratory for Science Students 1
207108 | 3.vla. 108 U{URNsTANddmutihdnwIneremans 2 1(0-3-0) | 207108 | 2.va. 108 UjURNsHEnddmsutinfnuInermans 2 1(0-3-0)
PHYS 108 Physics Laboratory for Science Students 2 PHYS 108 Physics Laboratory for Science Students 2
208263 | 2.0, 263 aLuody -0-6 208262 | .40, 262 adnidpidudmiuingenaniuazmalulad 0-6) | ieliinouauaisie
STAT 263 Elementary Statistics STAT 262 Elementary Statistics for Science and ﬂ’liﬁﬂﬂﬂi:&qlﬂﬁ‘fﬁf
Technology Iﬁaﬁlﬂsﬁu
255230 | 3A.8. 230 B4ANTT UAENITIANITNUAAINNTTY 33-06) | ielsifi3oudam
IE 230 Industrial Organization and Management L‘ﬂué’ﬂ’iwaum’i
(2.2) | Fwuen laidfoanan 13 (2.2) | Fvnan Tiidaenda 68
VeIl waefin
Tushwuiledetien 36 mheinsdendunsyunimsziu TuSwauilededes 36 mheinasdeafunsruninszau
300-400 uageeeios 18 mhein desdunszuiinsyau 300-400 uaveesioy 18 mihein desdunsyuininsyiu
400 Fuly 400 Fuld
(2.2.1) Fvuenteny 61 (2.2.1) Fvnantshu lidaanda 59
yitheia yein
(2.2.1.1) FynBnUIAUIY 55
N8
203475 | 1.a4. 475 audBnszuIunsiwdndnsiuasn1sUssendues 3(3-0-6) | 203475 | 2.Au. 475 autA nsvaunsvhwAndue warnisUssgndues | 3(3-06) | uielilanudaiau
NoAUOT wodles wavaseudaiom
CHEM 475 Properties Processing and Applications of CHEM 475 Properties, Processing and Applications of
Polymers Polymers
203477 | 2.au. 477 UftEnsefinediues 1 1(0-3- e l¥iiiuluga
CHEM 477 Polymer Chemistry Laboratory 1 ﬂﬁﬁﬁmﬂﬁlﬁu
206267 | 2.a0d. 267 seileuitdendaaians 1 3(3-0-6) 206267 | 1.A0. 267 BiTendiarans 1 3(3-0-6) L‘ﬁaiﬁgnmﬁﬂ
MATH 267 Mathematical Method 1 MATH 267 Mathematical Method 1 Tensal
207205 | 2.4l 205 lviihuazannzuivwén 3(3-0-6) 207205 | 1.9a. 205 lviiuazannsuimén 3(3-0-6)
PHYS 205  Electricity and Magnetism PHYS 205 Electricity and Magnetism
207302 | 2w, 302 Bidnvsedindyagiu 4(3-3-6) | 207302 | 2.wa. 302 Biinvsedindyagu 4(3-3-6)
PHYS 302 Fundamental Electronics PHYS 302 Fundamental Electronics
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210200 | 2.9a. 200  msiseuslagldlanddgmilugulutanmans 1(0-3-0) | 210200 | 236 200 nsEeuilaglilandlgmidugnluianmans 1(0-3-0)
MATS 200 Problem Based Learning in Materials Science MATS 200 Problem Based Learning in Materials Science
210201 | 2.9 201 Faneansidodu 3(3:0-6) | 210201 | 296 201 agenandidosiu 3(3-0-6)
MATS 201 Introduction to Materials Science MATS 201 Introduction to Materials Science
210202 | 297. 202 lassasnawdnuazaduliauysel 3(3-0-6) 210202 | a6, 202 assaesdnuazaulsiauysol 3(3-0-6)
MATS 202 Crystal Structure and Imperfections MATS 202 Crystal Structure and Imperfections
210204 | 2.6 204 aupaulauazIaunamanivesidn) 3(3-0-6) 210205 | 223, 205 guvnaransidguazausaa 202-0-4) | YSuusamnuany
MATS 204 Phase Equilibria and Kinetics of Materials MATS 205 Materials Thermodynamics and Phase ﬁmﬁué’mﬂﬂmg@
Equilibria
210207 | 2.36. 207 uxunlduasn1suszend 3(3-0-6) 210206 | 2.4, 206 MsuUauWaLayuNunINLHE 2(2-0-4
MATS 207 Phase Diagrams and Applications MATS 206 Phase Transformation and Phase Diagram
210208 | 2.4, 208 n1svudunawaynsdelaunusauluian 202-0-4
MATS 208 Mass Transport and Heat Transfer in Materials
210221 | 296, 221 ASFUIUNINGRTAD) 3(3-0-6) 210221 | 173A. 221 ASEUIUNINERTED 3(3-0-6)
MATS 221 Materials Processing MATS 221 Materials Processing
210251 | 2936 251 andflana anufeu uasuasvesian 3(3-0-6) 210251 | 2.6, 251 aud@idena mnudeu uwasuaasan 3(3-0-6)
MATS 251  Mechanical, Thermal and Optical Properties MATS 251 Mechanical, Thermal and Optical Properties
of Materials of Materials
210275 | 29275 UfURnmsTagmans 1 10-3-0) | 210275 | 246, 275 YFURnsTaneans 1 1(0-3-0)
MATS 275 Materials Science Laboratory 1 MATS 275 Materials Science Laboratory 1
210276 | 29276 UHURMITanmans 2 10-3-0) | 210276 | .40 276 UjURMsTanemans 2 1(0-3-0)
MATS 276 Materials Science Laboratory 2 MATS 276 Materials Science Laboratory 2
210315 | 296 315 nATANTMANYMEIRNZYDYTn 3(3-0-6) 210315 | 273, 315 WATANTMANYULIANIZYDITEN 3(3-0-6)
MATS 315 Materials Characterization Techniques MATS 315 Materials Characterization Techniques
210331 | 106 331 Yaauau 3(3-0-6) 210331 | 17, 331 Yaauey 3(3-0-6)
MATS 331 Composite Materials MATS 331 Composite Materials
210343 | 190 343 wsdnuazii 3(3-0-6) 210343 | 2.4 343 sdnuazii 3(3-0-6)
MATS 343  Ceramics and Glasses MATS 343 Ceramics and Glasses
210351 | 290351 auURdelniuaswivdnuesian 3(3-0-6) 210351 | 2961 351 audAdslniuazuiminuesan 3(3-0-6)
MATS 351 Electrical and Magnetic Properties of Materials MATS 351 Electrical and Magnetic Properties of Materials
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210355 | 290355  walulaBansiaian 3(3-0-6) 210355 | 296, 355 weluladansiasaih 3(3-0-6)
MATS 355  Semiconductor Technology MATS 355 Semiconductor Technology
210375 | 2.9 375 UjURmstaneans 3 1(0-3-0) | 210375 | 2.4 375 UjURnmstanmans 3 1(0-3-0)
MATS 375 Materials Science Laboratory 3 MATS 375 Materials Science Laboratory 3
210383 | 2.6, 383 lavzuaglavgnay 3(3-0-6) 210383 | 1. 383 lavizuazlaneway 3(3-0-6)
MATS 383 Metals and Alloys MATS 383 Metals and Alloys
210496 | 3.6, 496 duNUINITARAEANS 11-0-2) | 210496 | 3.3 496  duswneTaneans 1(1-0-2)
MATS 496 Seminar in Materials Science MATS 496 Seminar in Materials Science
210374 | 226 374 Ujidnslssunadwmiuindnwiagmans 1(0-3-0) | 210474 | 246 474 VsRnawdwiuinAnwiianmans 100-3-0) | uieleianszuau
MATS 374 Workshop for Materials Science Students MATS 474 Workshop for Materials Science Students JEennaeiu
demldudug
waziielidensyuan
Inwilnede
aumnglEB et
(2.2.1.2) I WanUIAUUIZTILAU 6 NN wazdandnathation 3 mheAsmnnsyundnselli
210497 | 2.6, 497  @wnafny 6 210497 | 2.271. 497 @ufadne) 6
MATS 497 Cooperative Education MATS 497 Cooperative Education
210499 | 226, 499 nsAuAidasy 3 \ionauause
MATS 499 Independent Study AMUFBINITHLTEY
gnntu
(2.2.2) 3yneniden itlosndn 12 (222)  Fyneniden laitiosndn 9 sl iFouillona
N8 wqein | ladnwinszuaian
luswnuiedeton 12 wihefe ssdeuiunssavinisedy Tusnuiedredon 9 wiefn asdouunssauinsedy uyuauduay
400 Tuld Tnendoninnszuauiandeluil 400 Fuly Taadenannszuiineelul finwglunsiau
Ay
210408 | 2.6 408  defiAyniadaneans 3(3-0-6) 210408 | 1737, 408 WtafruneTanaans 3(3-0-6)
MATS 408 Selected Topics in Materials Science MATS 408 Selected Topics in Materials Science
210424 | 193 424 MIANKNENLAZNNTUGNHEN 3(3-0-6) | 210424 | 196 424 AISANNENLEENTUGNKEN 3(3-0-6)

MATS 424 Crystallization and Crystal Growth

MATS 424 Crystallization and Crystal Growth
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210425 | 1.6 425 ﬂ'ixmum'imami’ﬁ@{?uqq 3(3-0-6) 210425 | 21.3A. 425 ﬂ'ixmum'ﬁmﬁmi’ﬁ@%u@ﬂLLasm'ivmaaULLUUhJ 3(3-0-6) | wielifonszuanin
MATS 425 Advanced Materials Processing yihane dotailomnszuon
Advanced Materials Processing and Non- 35111167@5@%@@&514
Destructive
210432 | 296 432 Faguusldln 3(3-0-6) | 210432 | 290 432 TFaguusldln 3(3-0-6)
MATS 432 Recycled Materials MATS 432 Recycled Materials
210433 | 2.96. 433 Fuuduazaounin 3(3-0-6) 210433 | 2.9, 433 JUUALATABUNTA 3(3-0-6)
MATS 433  Cements and Concrete MATS 433 Cements and Concrete
210434 | 296 434 TanuIlu 3(3-0-6) | 210434 | 196 434 Tanuily 3(3-0-6)
MATS 434  Nanomaterials MATS 434 Nanomaterials
210435 | 2aa. 435 ulesssund weAwestinmuagaguantanaw | 3(3-0-6) | 210435 | 1.0 435 dulessiund wedlestinmuariankaudanm | 3(3-0-6)
MATS 435 Natural Fibers, Biopolymers and Biocomposites MATS 435 Natural Fibers, Biopolymers and Biocomposites
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