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DNURINGIFYA AU



umg. 2 17

3) dndnwilddslad@nuluaividvi iz sunanawsn/ldnsiuainunde

ANMUBBUVDINULDY danabiibindlasey wariinmstoudeanuilusuian
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sulszuadnsuanldanedultusuyssunauiufy wazidusielaves

UNINYIRE
L suuszanaiiaainagldsuluteuussanm
unEINUATUAYY
2560 2561 2562 2563 2564
1.9uUszanauNuay 6,488,000 | 6,755,000 | 7,034,000 | 7,306,000 | 7,481,400
2.auUssanandusnale 1,200,000 | 1,400,000 | 1,600,000 | 1,800,000 | 2,000,000
2.6.1 QUUsZUUBIUAY (WU8/UN)
. Uszananisanlgdngludeuyszanu
RUINTIWIY
2560 2561 2562 2563 2564
1.9UYAAINS
-ORNTLAL 2,500,000 | 2,625,000 | 2,756,300 | 2,894,000 | 3,038,800
S FRIST 528,000 555,000 583,000 612,000 642,600
2.3UAMIUY
-ARULLNU I%ﬂ@EJLLaS’QJJﬁQ 900,000 900,000 900,000 900,000 900,000
-Ananssegulan
3.9U89MUY
—ﬂgﬁmsﬁ 2,000,000 | 2,000,000 | 2,000,000 | 2,000,000 | 2,000,000
Aeneadns
4.9U9ANYLY
—Qﬂmuimamﬁ%’a 400,000 400,000 400,000 400,000 400,000
GRVGPRL))
2.6.2 suuszanauRusield (Biae/um)
. Uszaaunissesulutauuszana
RUINTIVTU
2560 2561 2562 2563 2564
—G]@ULLV]UI%@?E)EJLL@%%&G} 1,200,000 | 1,400,000 | 1,600,000 | 1,800,000 | 2,000,000
39U 1,200,000 | 2,600,000 | 4,200,000 | 6,000,000 | 8,000,000
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miagfin (UssEne-UuR-Anwnlgnued)

wundAneialy

- NHUIVIHIANAEAS

Bon 2 sedmanseiveelul
fpumanslutiinuseaniu
Social Sciences in Everyday Life
2158555ulan

World Civilization
uyuduazdunndon

Man and Environment
fapuazinusssulneg

Thai Society and Culture

\AsygNInaLiEaLazNTHAILNSEY
Sufficiency Economy and Sustainable Development
WISEgANAnSNETINUSE I TUasNISUIENBUNIS

Economics in Daily Life and Operations

- NHUIVINYBEANENS

Fon 2 sedmanTeiveelud
uywdAuANUNUNIAas

Man and Arts Appreciation
IININUNGANTTULY Y
Psychology and Human Behavior
auAMLilan3issTin

Health for life
AaurAuAINAnES19ETIA

Art and Creative Thinking
ransuazAatunsly gy

Liberal Arts of Intellectuals

u28nn
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(3-0-6)

(3-0-6)

(3-0-6)

(3-0-6)

(2-2-5)

(3-0-6)

NU28nH

(3-0-6)

(3-0-6)

(2-2-5)

(1-4-4)

(2-2-5)
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fn 305
GE 305

fin 031
GE 031
fin 141
GE 141
fin 142
GE 142
fin 241
GE 241

N 101
AP 101

W 101
SC 101
m 102
SC 102
#n 014
GE 014
19 101
El 101

18 102
El 102

M4 100
RE 100
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igfin (UssEne-UfUuR-Anwdignued)

U TRAERS AT TAILINTVDIATULN

History and Development of Lanna

- NFUIVINTEN

nsldnwlne

Thai Language Usage
AwSinguitugy 1

Fundamental English 1
AMSanguitug Ty 2

Fundamental English 2
AWBINUTINeIAEnTaznalulag 1

English for Science and Technology 1

- NHUIVIINYIAEATUBTANAAIENS
r-ﬂl aa

LNYATLNDY IR
Agriculture for Life
Wendn 1 s1e3nanseivinelul
INYEFNSNDTIN
Science for Life

[y a I3 a
ANSHAILINYIFERSWaTNALULATY
Development of Science and Technology
ANSEUANANSTNALNDNSAN®YN
Information Searching for Academic Study
a & v aa o w
AINTSUUIRULUTINUTEINT
Basic Engineering in Daily Life
YIUNEITLLNEINUD NS WAL EN
General Aspects of Food and Drug
NAINUF NS UTINUTE 1T

Energy for Daily Life

3

12

(3-0-6)

u28nn

(2-2-5)

(2-2-5)

(2-2-5)

(2-2-5)

NU28nH

(3-0-6)

(2-2-5)

(2-2-5)

(2-2-5)

(3-0-6)

(3-0-6)

(3-0-6)
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AU 105
CH 105
AN 106
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Af 108
MA 108
el 109
PH 109
W& 110
PH 110
3 101
Bl 101

43 102
Bl 102

fin 343
GE 343
dn 301
ST 301
@n 314
ST 314
10 191
EA 191
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iagfin (Ussene-UuR-Anwnlgnued)

NUIAIBRANE

a

- AANAIVLAU

9
¥

AT

Fundamental Chemistry
UftRnaindfiugiu

Fundamental Chemistry Laboratory
wAaRdad mSUINeImansiazinalulad
Calculus for Science and Technology
Nandiloedu

Basics Physics

UfTRmsiEndideedy

Basics Physics Laboratory
NANTIINYN

Principle of Biology
UURNIVaNTIINe

Principle of Biology Laboratory

AUNUINWIDINGY

English Conversation for the Workplace

VGRGAG

Principles of Statistics
NIAIUANAUANLTIENR
Statical Quality Control
QUPRARNEIICARGIY!

Workshop Practices

95
25
3

u28nn

u28nn

(3-0-6)

(0-3-1)

(3-0-6)

(3-0-6)

(0-3-1)

(3-0-6)

(0-3-1)

(2-2-5)

(3-0-6)

(3-0-6)

(0-3-1)
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1f 201
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17 202
MS 202
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17 204
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MS 205
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MS 206
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MS 207
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17 209
MS 209
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igfin (UssEne-UfUR-Anwdlgnued)

- NguATNBNUIAY
“%@uﬁaqmaﬁwﬂiimuazﬂTﬂﬂwmi

Materials for Industry and Agriculture
Sfanenansidosdu

Introduction to Materials Science
lassasinandmsuianaans

Crystal Structure for Materials Science
UURNIINsaTIMUUIIedlATIasIenEn

Crystal Structure Model Building Laboratory
Wodlwos

Polymer

Tangingn

Metallurgy

W 3ind

Ceramics

TARHE

Composites

QauUUNAAIARSILATANARINAYDIIAR
Thermodynamics and Phase Equilibria of Materials
auvRnIuTouuaziBInavesian

Thermal and Mechanical Properties of Materials
iR sandinnuioutazilanavesian
Thermal and Mechanical Properties of Materials
Laboratory

NILUIUNTHNERNTAR

Materials Processing

U URNINTEUIUNINERTER)

Materials Processing Laboratory
ﬂwnﬂﬁauUWauazﬂauwaﬂﬂam§maqia@

Phase Transformation and Kinetics of Materials

55
2

u28nn

(2-0-4)

(3-0-6)

(3-0-6)

(0-3-1)

(2-0-4)

(2-0-4)

(2-0-4)

(2-0-4)

(3-0-6)

(3-0-6)

(0-3-1)

(3-0-6)

(0-6-2)

(3-0-6)
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f 302
MS 302

f 303
MS 303

17 304
MS 304
1f 305
MS 305
17 306
MS 306
F 307

1A 401

MS 401

w497

SC 497
W 498

SC 498

iagfin (UTsENe-UfUR-Anwdienued)

mﬁm?{auLWaLLamauwamam%maﬁa@

Phase Transformation and Kinetics of Materials
anURlWi wiwén uazuasvesian

Electrical Magnetic and Optical Properties of
Materials

UfURNsauTRlin wiwidn wazuawwesan
Electrical Magnetic and Optical Properties of
Materials Laboratory
mmﬂaamﬁﬂuqm’mmiu

Industrial Safety

NSMANYULLANIZVBIIAR

Characterization of Materials
UHURANSMIMaN WL NL YR THR
Characterization of Materials Laboratory
nseanLuuLarllATzilagldaouiimesdmsuiaming
@0

dunwneianeans

Seminar in Materials Science

Tmasnsnedvselul s 1 5187397 37U 9 Ui

ANNAANY N30

Co-Operative Education

N5EUsdaTE V30

Independent Study

3

24

(3-0-6)

(3-0-6)

(0-3-1)

(2-0-4)

(3-0-6)

(0-6-2)

(1-3-3)

(0-2-1)
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F 321
MS 321
A 322
MS 322
1 331
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A 332
MS 332
1f 341
MS 341
1A 342
MS 342
1f 351
MS 351
f 421
MS 421
A 431
MS 431
2f 441
MS 441
A 442
MS 442
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igfin (UssEne-UfUR-Anwdlgnued)

AN5ANY 1190 BINIIU %158 HNaUSUANSUTEINA

Overseas Study, Training or Internship

- nguAVNBNLEDN
anwazlaNzlazaulRveIneaes
Polymer Properties and Characteristic
woAnIIUMIva wazn1sudssunediues
Rheology and Processing of Polymers
ﬂﬁs%ﬂgﬂiawzuaSﬂisuauﬂ1§w1aﬂawu§au
Processing of Metals and Heat Treatment
N13AANIBU

Corrosion

windaaiia

Traditional Ceramics

I nsazalulaguii

Glass Science and Technology
WIRAANNTTU

Industrial Materials

WodluesI LAa

Polymer Recycling
nsuTulssialaveuaginslulad

Surface Modification of Metals and Tribology
wialulagnsuantssdng

Ceramics Fabrication Technology
wiAlulagdiuua

Cement Technology

9

15

QRREEY
498NN
16

FUnan)

“uenn

(3-0-6)

(2-2-5)

(2-2-5)

(3-0-6)

(2-2-5)

(2-2-5)

(2-2-5)

(3-0-6)

(3-0-6)

(2-2-5)

(2-2-5)
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iagfin (Ussene-UuR-Anwnlgnued)
fantugauazmaluladuly 3 (3-0-6)
Advanced Materials and Nanotechnology
FanTidufinsrodsuandon 3 (3-0-6)
Eco Materials
welulagmsiwundadueinianmaeld 3 (3-0-6)
Waste Product Development Technology
TanTinm 3 (3-0-6)
Biomaterials

nswientdian 3 (3-0-6)

Materials Selection
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3.1.5 WHUMSANE
Uil 1/ mansfinenil 1
SWHIY RERtells miein | nau] | UJUR | Anwdleaues
yanafnu Y ngaiv B | i | | e
........... —
141 | nmwndanguiiugiu 1 3 2 2 5
an 031 | nsldnwlne 3 2 2 5
A 105 | iadiflugu 3 3 0 6
Al 106 | UURnIswediiugiu 1 0 3 1
¥3 101 | ndnFIInen 3 3 0 6
%3 102 | UURn1smandadnen 1 0 3 1
Taniilognanvinssulay
2f 101 2 2 0 4
NSLNYAT
59U 19 - - -
Ui 1/ aansdnendl 2
AU Fase3v1 widefin | nawy | UHUR | Anwrdienuias
......... vanafnwvly ngaivn 3
danuenans
......... vinadnw il nguin 3
WeFEnswaLALINFAENT
W 101 | nuasiitedin 3 3 0 6
M 142 | anndanguiiugiu 2 3 2 2 5
wa 109 | HAndidowi 3 3 0 6
wa 110 | UtRnsiandidesiu 1 0 3 1
21102 | Yageanfidesiu 3 3 0 6
394 19 - - -
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SWHIY RERtelly miein | nou] | UJUR | Anwdleaues
......... vanafnw Y nasiv 3
damuenans

AN 241 | MISINQUTINGIFNENT 3 2 2 5
wazmalulad 1

Af 108 | waaRdadmIuIngmans 3 3 0 6
wazmalulad

9N 191 | MsHneulsanu 1 0 3 1

991 201 | lassaawdndmiviageans| 3 3 0 6

971 202 | UfdRnisnisasiawuuinges 1 0 3 1
lA9a39mEn

991 203 | WoRkes 2 2 0 4

961 204 | Tavigdng 2 2 0 4

M 205 | W1ind 2 2 0 4

59U 20 - - -
U 2/ mamsAnendl 2

SWHIY Fos1eim miein | naul | UJUR | Anwdleaues

......... yanaAnwly nguin 3
UYWAENS

6 206 | TAAWHL 2 2 0 4

991 207 | gunwaranswazaunawma 3 3 0 6
VNGl

971 208 | andRAuseuLazIaInaves 3 3 0 6
@0

991 209 | UguRnsandfnnuioulas 1 0 6 2
\BeNavesian

19 210 | NSYUIUNTHERNTHR 3 3 0 6

A# 211 | URURNTNSWER e 2 0 6 2

59U 17 - - -
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21301 | maAeumauas 3 3 0 6
IAUNAFNANTUDITER
97 302 | andURlni wiwén uasues 3 3 0 6
VBT
971 303 | URnsautRlni wiwan 1 0 6 2
LAZLEIURIIAR
97 304 | pnudasnselugaaimnssy 2 2 0 4
............. A nenidon A 1 3
594 18 - - -
Vit 3/ aansdnendl 2
AU Fas3vn widefin | nawy) | UHUR | Anwrdienuias
dn 314 | N1SAIUANANNTWTEDRA 3 3 0 6
36 305 | MIMNBULLANITYDIIEN 3 3 0 6
3 306 | UURNISIIManwalanIy 2 0 6 2
WRNeGE
961 307 | NI0RNKUULALIATIZVLAY 2 1 3 3
Idnauiunosdmsuianssy
¢lila
............. Avnendon I 2 3
............. Avnendon it 3 3
394 16 - ; -




ume. 2 31
Uil 4/ man1sinunil 1
SWHIY RERtelly miein | nou] | UJUR | Anwdleaues
97 401 | dunumeianenans 1 0 2 1
............. A neniden 3w 4 3 U (R -
............. A neniden 3w 5 3 U (R -
............. A udenia’ Jui 3 3 0 6
............. I udenia’ Jui 2 3 3 0 6
59U 13 - - -
U 4/ mamsAnendl 2
AU Fase3v1 wiaefin | nawy) | UHUR | Anwrdaenuias
W 497 | anfafiny) 1o 9 - | hitdes -
WM 498 | M3seuitaTy ve 9 - N -
W 499 | NMIANW %38 NN 138 9 - 16 -
Hnaususinssuine dUnm
59U 9 Ufjunlidesndn 16 duav
yanewn ;U074 namsAnil 1 uazniAnsAnuil 2 ansnsouuBsuaduiuld

WWNQQWNUWMW%ﬁN,/@WMﬂQWNUﬁU%QUﬂaﬂaﬂﬂqi

Y

& Yo

NI UNAYDUNA

NgRNT
Y




umg. 2 32

3.1.5 A195U"85187Y

1) naaadviAnenill ngudvdnuaans

A 021 dpuAEnslutinUszaniu 3 (3-0-6)
FudsRuneu - Tl
Anwusngnisaimedsnuiiigitestunsdiiudinusz s unasmanisel

ddnyeinen MAntu Tudenu Tnsldesdauiuazaumomsinudinumanslunisesue

wazvhaudle SusAnudinnldsunlamesdenuineludafiguiusiudiauseiu
lan wazmsinsendymdsaugduuuniieg lulanadel
(U358 3 Flas URUR 0 dalus Anwidemuies 6 Faluy/duanm)

GE 021  Social Sciences in Everyday Life 3 (3-0-6)
Prerequisite : None
Social phenomena in everyday life; application of concepts and

theoretical knowledge in the Social Sciences for the understanding and explanation

of social occurrences; changes in Thai society in relations to global society; analysis

of social problems in the modern world.

(Lecture 3 hours, Practice 0 hour, Self study 6 hours/week)

An 022  9158555ulan 3 (3-0-6)
FudsPuneu ;- bl

(%
[

WnIN1TharANFUNTUSYa158ssTUNA AR lUNUNN MRS Lagiud

o

Aaa a !

MeTusTINmuindimeaseTamans Niidnsnasedsnulanludaqgiu
(U357 3 $las URUR 0 dalus Anwidhenues 6 Faluy/deanm)

GE 022 World Civilization 3 (3-0-6)
Prerequisite : None

Development and relations of important civilizations in different
geographical and cultural spaces according to historical backgrounds and their
influences on present-day societies.

(Lecture 3 hours, Practice 0 hour, Self Study 6 hours/week)
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N 104 uwéuaz?iumé’am 3 (3-0-6)

dsRuneu ;- ad

AU luneanywd AuaNnadnesssuYIALasdnaivel 3Tuuinisves
wsusha deu Ussindluagiausssy sansznulumsianniifdosssumnduasssuuine
nszuunsAnuazindulaielfiinliusslovdainnineinsegnaduen nsiauiedis
gaﬁuuuﬁugwuﬂawuwhLﬁauﬁ'usuawwél,t,azmmLamamﬂmuwvﬁ

(U358 3 $als URUR 0 99l Anwdhenuies 6 Faluy/dann)
GE 104  Man and Environment 3 (3-0-6)

Prerequisite : None

The formation of human beings, the equilibrium of nature and ecology,
the study of socio-economic and cultural evolution effecting on natural environment
and ecology, thinking process and decision making in appropriating uses of natural
resources, human and gender equality based sustainable development.

(Lecture 3 hours, Practice 0 hour, Self Study 6 hours/week)

A 302 dipulazinusTulng 3 (3-0-6)

sAuneu 1l

Anweuduinvesdseulne Yadefifvuadnunzdsay iwsusia n1sunases
faun fsnssu Msazauiugy Aaunssy wgiad aund naenvulasadavesdanulng
Tutligiunesdnuneiiduideindsaulngluefn saviuuldumaudsuuamadany
wayIausIsuUesing

(Us3ee 3 Flus UFTR 0 dalus Anwrdenuies 6 Falay/ddanm)
GE 302  Thai Society and Culture 3 (3-0-6)

Prerequisite : None

Studying the formation of Thai society. The factors that determine the
characteristics of socio-economic political, religion, rite, playing folk, fine arts,
dramatic arts, music, trends to structure of Thai society in the present day and the
characteristic that continuous from Thai society in the past, including trend of change
in Thai society and culture.

(Lecture 3 hours, Practice 0 hour, Self Study 6 hours/week)
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o

Ny 321 LAswsRaweliEaLayMIWAAdE 3 (2-2-5)
tsRuneu - Tl
AUMINY ARLTUIN AANWALY Lé@ul‘ULLaSUSSLﬁuﬁ’]ﬁJEnyBQLLu%ﬁﬂLﬂiHﬁﬁﬁ]
woufins TaAuduius s AnAsusRaneliissiidmadonisianniididy Tae
W sAnwnsaifegavedlng
(Ussene 2 Flus URTR 2 Halas Anwdnenuies 5 Galus/dunns)
CM 321  Sufficiency Economy and Sustainable Development 3 (2-2-5)
Prerequisite : None
Definition, background, conditions and major aspects of sufficiency
economy concept; its relations to and impact on sustainable development, with an
emphasis on Thailand.

(Lecture 2 hours, Practice 2 hours, Self Study 5 hours/week)

A 101 iAswgmanfiiletinUszdriunagsuszneunis 3 (3-0-6)

Fdsduneu 1l

NN IAgITuALMINY ALdIRYYBuATEgAEn Sl TInUTy SrTuuay
mMsUsgnouns MAgadesiuasugRaluinuszd1iu Tamnsmaasugia neluile
Suiln Tadenisudn unummaaTugiavesnassitnansenudedinusydu nsusiai
Aedeafiun1siiunisnds warnmsmaaunansiuiienisusenauns ieliAniSanse
nsiilanagannsaufuilidhiunmaasunlameanmziasusialuiiaUss9riulduay
anunsaiannldiluwnfalunmsuszneugsiesuilugnsidudvesionisluewanld

(Ussne 3 Tl URTR 0 dalas Anwidnenuies 6 Faluy/duan)
EC 101  Economics in Daily Life and Operations 3 (3-0-6)

Prerequisite : None

This course aims to study the meaning and important of Daily Life and
Operation Economics. Economy Evolution, Inflation, Deflation, Production Factors,
Government roles in daily life economy, financial economics and financial planning
for operation are also included. This course will help to understand and adapt the
daily life behaviors follow to the economy changes as well as able to apply

knowledge for operating their own businesses in the future.

(Lecture 3 hours, Practice 0 hour, Self Study 6 hours/week)
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GE 011  Man and Arts Appreciation 3 (3-0-6)

Prerequisite : None

Aesthetics in arts; arts development and its relation to human life: music,
dramatic art and visual art; arts appreciation; analysis and criticism of Thai and

Western arts.

(Lecture 3 hours, Practice 0 hour, Self Study 6 hours/week)
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GE 012  Psychology and Human Behaviour 3 (3-0-6)
Prerequisite : None
Perspectives in behavior; biological foundations of behavior; human
development; mental processes; personality; health behavior; social behavior.

(Lecture 3 hours, Practice 0 hour, Self Study 6 hours/week)
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GE 013  Health for Life 3 (2-2-5)

Prerequisite : None

Concepts in health, health management, health promotion with an
emphasis on principles of physical education, health education, recreation, sports
science, and public health; exercise for health; nutrition and health; stress
prevention and eradication; physical fitness test and assessment; first aid; prevention
of exercise and sports injury, drug abuse, accident, and major transmitted and non-
transmitted diseases; providing sex-education.

(Lecture 2 hours, Practice 2 hours, Self Study 5 hours/week)
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GE 180  Art and Creative Thinking 3 (1-4-4)

Prerequisite : None

Definition of art; genres of art; artistic creation process; creative thinking
elements; problems of artistic creation and their solutions; practice of drawing lines
and shapes, painting, colouring, and spacing; artistic composition and fundamental

artistic techniques; creation of artistic work.

(Lecture 1 hour, Practice 4 hours, Self Study 4 hours/week)
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GE 304  Liberal Arts of Intellectuals 3 (2-2-5)

Prerequisite : None

The study of definition, composition, and characterislics of intellicle, self-
recognition, recognition of others, techniques and strategies of self-recognition and
recognition of others, skills of communication and human relation, personality
development, skill of thinking and economic, social and political problem analyzing
ASEAN and adaptation including awareness of public property and ways of living in
society with happiness.

(Lecture 2 hours, Practice 2 hours, Self Study 5 hours/week)
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GE 305  History and Development of Lanna 3 (3-0-6)
Prerequisite : None
Importance of local history; background of Lanna; development of

politics, economy, society and culture of Lanna from the ancient time to present.

(Lecture 3 hours, Practice 0 hour, Self Study 6 hours/week)
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GE 031  Thai Language Usage 3 (2-2-5)

Prerequisite : None

Practice of listening and reading for main ideas; analysis and evaluation
of text from listening and reading; speaking for giving information, knowledge, and
opinions; sentence and paragraph writing; essay writing; documentary writing;
argumentative and academic articles writing.

(Lecture 2 hours, Practice 2 hours, Self Study 5 hours/week)
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GE 141  Fundamental English 1 3 (2-2-5)
Prerequisite : None
Practice of English for communicative purposes on a basic level; English
usage in everyday life contexts focusing on listening, speaking, reading, and writing;
English learning strategies.

(Lecture 2 hours, Practice 2 hours, Self Study 5 hours/week)
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GE 142 Fundamental English 2 3 (2-2-5)

Prerequisite : GE 141 Fundamental English 1

Practice of English for communicative purposes on an intermediate level;
English usage in everyday life contexts focusing on listening, speaking, reading, and
writing; English learning strategies; application of language skills to real life situations
in accordance with the cultures of English speakers.

(Lecture 2 hours, Practice 2 hours, Self Study 5 hours/week)
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GE 241 English for Science and Technology 1 3 (2-2-5)
Prerequisite : GE142 Fundamental English 2
Specific vocabulary and grammatical structures in the content of Science

and Technology, using integrated language skills.

(Lecture 2 hours, Practice 2 hours, Self Study 5 hours/week)
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AP 101  Agriculture for Life 3 (3-0-6)

Prerequisite : None

Evolution and importance of agriculture; biodiversity in the ecosystem;
environmental factors affecting agricultural production; agricultural production
systems; Resources from microorganisms, plants, land animals and aquatic animals:
diversity of resources, utilization, management and conservation for sustainable and
environmental friendly agriculture; communication of agricultural knowledge; royal
initiative development and agriculture.

(Lecture 3 hours, Practice 0 hour, Self Study 6 hours/week)
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SC 101 Science for Life 3 (2-2-5)

Prerequisite : None

Origins of the Earth and life; evolution of life; biology in everyday life;
introduction to astronomy, meteorology, natural resources, nuclear energy, radiation;
use of nuclear energy for peace; the environment and pollutions; chemical substance
in food; medication in everyday life; use of chemicals in industry and their effects on

the environment; nanotechnology and its trend and application.

(Lecture 2 hours, Practice 2 hours, Self Study 5 hours/week)
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SC 102  Development of Science and Technology 3 (2-2-5)

Prerequisite : None

Human’s learning process about nature from the dawn of civilization;
scientific and technological development and economic characteristics in different
periods, namely, agriculture economy, industrial economy, information economy,
molecular economy; scientific development in terms of application to life; food and
medication; effects of software technology on medical industry; research and
advancement in medicine; protein analysis in the human body for medical diagnosis
and treatment; human genomic development and bioinformatics; research in herbs;
indigenous wisdom in medication and its prospect in medical industry.

(Lecture 2 hours, Practice 2 hours, Self Study 5 hours/week)
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GE 014  Information Searching for Academic Study 3 (2-2-5)

Prerequisite : None

Fundamental knowledge of information; use of information resources
with an emphasis on the Internet access; access means of library information
databases and online databases on the Internet; use of search engines; information
evaluation and how to make an effective use of desired information; citing
references and making bibliographies for academic papers.

(Lecture 2 hours, Practice 2 hours, Self Study 5 hours/week)
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El 101  Basic Engineering in Daily Life 3 (3-0-6)

Prerequisite : None

Electrical systems and communication; use of electrical equipments for
energy saving; use and maintenance of computer; use and maintenance of vehicles
and farm machineries; fundamental of construction, water supply and sanitary, and
environmental management in everyday life.

(Lecture 3 hours, Practice 0 hour, Self Study 6 hours/week)
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El 102 General Aspects of Food and Drug 3 (3-0-6)

Prerequisite : None

Importance of food; food consumption culture; technological
applications to food in everyday life; use of food beyond consumption; nutritional
service; small food enterprise and marketing; logistics and supply chain;
nutraceuticals; general knowledge of medicine dosage and its danger, and drug;
consumers’ rights and protection on nutrition and medicine.

(Lecture 3 hours, Practice 0 hour, Self Study 6 hours/week)
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RE 100  Energy for Daily Life 3 (3-0-6)

Prerequisite : None

Fundamental of energy; energy situations; energy resources; energy
utilization in everyday life; energy and environmental conservation; awareness of

energy consumption.

(Lecture 3 hours, Practice 0 hour, Self Study 6 hours/week)
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CH 105 Fundamental Chemistry 3 (3-0-6)
Prerequisite : None
Atomic structure, stoichiometry, chemical bonding, properties of gas,
liquid, solid and solution in relation with kinetics, chemical equilibrium, acid-base,
and organic chemistry.
(Lecture 3 hours, Practice 0 hour, Self Study 6 hours/week)
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CH106  Fundamental Chemistry Laboratory 1(0-3-1)

Prerequisite : None

Scientific method, safety and practical techniques. Experiments include:
stoichiometry, testing of cations and anions, oxidation state of transition metals,
determination of gas constant, colligative properties, rate and rate law of reaction,
chemical equilibrium, acid-base titration, and organic chemistry.

(Lecture 0 hour, Practice 3 hours, Self Study 1 hour/week)
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MA 108 Calculus for Science and Technology 3 (3-0-6)

Prerequisite : None

Limit and continuity of function; the derivative of functions and its
applications; the indefinite integrals and definite integrals; the first-order linear
ordinary differential equations; the system of linear equations, matrices and its

applications.

(Lecture 3 hours, Practice 0 hour, Self Study 6 hours/week)
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PH 109  Basics Physics 3 (3-0-6)
Prerequisite : None
The fundamental of Mechanics, Oscillators and Wave, Thermodynamic,
Fluid Mechanics, Electric Field, Magnetic Field, Sound, Light Optic, Modern Physics
and Physics with ASEAN.

(Lecture 3 hours, Practice 0 hour, Self Study 6 hours/week)
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PH 110  Basics Physics Laboratory 1(0-3-1)
Prerequisite : None
Physics Laboratory of Mechanics, Oscillators and Wave, Thermodynamic,

Fluid Mechanics, Electric Field, Magnetic Field, Sound, Light Optic, Modern Physics.

(Lecture 0 hour, Practice 3 hours, Self Study 1 hour/week)
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Bl 101 Principle of Biology 3 (3-0-6)

Prerequisite : None

Principles of biology, scientific method, properties and organization of
living things, biomolecules, structure and function of cells, energy and life, genetic
inheritance, DNA technology, evolutionary biology, biodiversity, structure and
function of plants and physiology, photosynthesis, reproduction and growth of
plants, nutrition and transport in plants, structure and function of animals and
physiology, reproduction and development, behavior of organisms, ecology and
environmental science.

(Lecture 3 hours, Practice 0 hour, Self Study 6 hours/week)
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Bl 102  Principle of Biology Laboratory 1(0-3-1)
Prerequisite : None
Introduction to Biology laboratory, microscopy, biomolecules, structure
and function of cells, the movement of substances through - out the cell, cell
division, respiration and cell metabolism, biodiversity, ecosystem, symmetry, shape
direction and tissues of animals, animal reproduction and growth, animal behavior
and nervous system, structure and function of plant cells and tissues, plant
physiology and growth.
(Lecture 0 hour, Practice 3 hours, Self Study 1 hour/week)
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GE 343  English Conversation for the Workplace 3 (2-2-5)
Prerequisite : GE 141 Fundamental English 1 or
GE 340 General English
Develop abilities in verbal communication for employment such as job
interviewing and dealing works in different job areas and practice making general
conversation

(Lecture 2 hours, Practice 2 hours, Self Study 5 hours/week)
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ST 301  Principles of Statistics 3 (3-0-6)

Prerequisite : None

Review concepts of descriptive statistics and probability; probability
distribution, binomial distribution, Poisson distribution, normal distribution, sampling
distribution, estimation and hypothesis testing for parameters, analysis of variance,
simple linear regression analysis and simple correlation.

(Lecture 3 hours, Practice 0 hour, Self study 6 hours/week)
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ST 314  Statistical Quality Control 3 (3-0-6)
Prerequisite : ST 201 Statistical Analysis 1 or
ST 301 Principles of Statistics 1 or
ST 302 Statistics 1
Quality control, statistical process control, control chrats, process
capacity analysis, acceptance sampling plan for attribute and variable, other
statistical technics for quality control, quality management, quality assurance.

(Lecture 3 hours, Practice 0 hour, Self Study 6 hours/week)
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EA 191  Workshop Practices 1(0-3-1)
Prerequisite : None
Workshop on mechanical equipment work, blender work, sheet metal

work, gas-welding and electrical work.

(Lecture 0 hour, Practice 3 hours, Self Study 1 hour/week)
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MS 101 Materials for Industry and Agricultural 2 (2-0-4)

Prerequisite : None

Basic knowledge in materials science; roles of materials science in industry
and agricultural; processing method; selection of materials needed for industrial and
agricultural applications and materials technology for industrial and agricultural

development.
(Lecture 2 hours, Practice 0 hour, Self study 4 hours/week)
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MS 102 Introduction to Materials Science 3 (3-0-6)

Prerequisite : MS 101 Materials for Industry and Agricultural

General introduction to materials science; the relationships among
structure, processing and properties of materials; engineering materials; physical
properties of engineering of materials such as mechanical, electrical, magnetic,
optical, and thermal properties.

(Lecture 3 hours, Practice 0 hour, Self study 6 hours/week)
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MS 201 Crystal Structure for Materials Science 3 (3-0-6)

Prerequisite : None
Basics of chemistry; crystal system and symmetry; miller indices;

imperfection; Pauling’s and Zachariasen’s rules and relationship between crystal

chemistry and structure and properties of materials.

(Lecture 3 hours, Practice 0 hour, Self study 6 hours/week)
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MS 202 Crystal Structure Model Building Laboratory 1(0-3-1)

Prerequisite : None
Building crystal model, crystal structure simulation and basic of crystal

growth laboratory; study of organic and inorganic structures e.g. rock salt structure,

fluoride structure, diamond structure.
(Lecture 0 hour, Practice 3 hours, Self study 1 hour/week)
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MS 203 Polymer 2 (2-0-4)
Prerequisite : MS 102 Introduction to Materials Science or
Approval by the Curriculum Committee
General introduction of polymer; polymerization reactions, polymerization
system; molecular weight and molecular weight determination of polymer; structure
and morphology of polymer; crystallization of polymer; type of polymer; polymer
processing; mechanical, physical and chemical properties; copolymer and polymer

blends; polymer applications.

(Lecture 2 hours, Practice 0 hour, Self study 4 hours/week)
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MS 204 Metallurgy 2 (2-0-4)

Prerequisite : MS 102 Introduction to Materials Science or

Approval by the Curriculum Committee

Introduction of metal; structure of metal; types of metals; iron-carbon and

alloys equilibrium phase diagram; solid solution; factor determining solubility of

alloys; microstructure; metallurgy technology and industrial in Thailand.

(Lecture 2 hours, Practice 0 hour, Self study 4 hours/week)
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MS 205  Ceramics 2 (2-0-4)
Prerequisite : MS 102 Introduction to Materials Science or
Approval by the Curriculum Committee
Principle and understanding in ceramics and properties; ceramic, silicate
and glass structure, phase transition and solid-state reaction; calcination, sintering

and vitrification.

(Lecture 2 hours, Practice 0 hour, Self study 4 hours/week)
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MS 206 ~ Composites 2 (2-0-4)
Prerequisite : MS 203 Polymer or
MS 204 Metallurgy or
MS 205 Ceramics
General theory of composite materials; types of composites; composite
processing and mechanical investigation of composites; fiber reinforcement to
strength improvement; important of fiber orientation and quantity; polymer-matrix
composites; metals-matrix composites; ceramic-matrix composites; carbon-carbon
composites; nanocomposites and structural composites.

(Lecture 2 hours, Practice 0 hour, Self study 4 hours/week)
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MS 207  Thermodynamics and Phase Equilibria of Materials 3 (3-0-6)
Prerequisite : PH 109 Basics Physics or
Approval by the Curriculum Committee
The law of thermodynamics; relationship between thermodynamic
properties; phase equilibrium in one component system; phase equilibrium in multi-
component system; description of phase diagram; phase calculation in equilibrium
system; relationship between phase in material system.

(Lecture 3 hours, Practice 0 hour, Self study 6 hours/week)
9208 audivnaauseulasinavesian 3 (3-0-6)
Jndadureu : Wa 109 WandJossy vide
21 102 Janmandilou
wgfnssuvnanufeu nsvenefuasnisianfeuesTan iugtutesei
WunazaueSen autRiBanavesian noufiieafuialandu wagaruidemevesian
(Us3ee 3 Falus UFTR 0 9lus Anwrdaenuies 6 Faluy/ddanm)
MS 208  Thermal and Mechanical Properties of Materials 3 (3-0-6)
Prerequisite : PH 109 Basics Physics or

MS 102 Introduction to Materials science
Thermal behavior, expansion and conductivity of materials; concept of
stress and strain, mechanical properties of materials, dislocation theory and failure

of materials.
(Lecture 3 hours, Practice 0 hour, Self study 6 hours/week)
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MS 209  Thermal and Mechanical Properties of Materials Laboratory 1 (0-3-1)
Prerequisite : Study with MS 208 Thermal and Mechanical
Properties of Materials
Materials testing laboratory; concepts and testing method to determine
thermal properties and mechanical properties of materials.

(Lecture 0 hour, Practice 3 hours, Self study 1 hour/week)
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MS 210  Materials Processing 3 (3-0-6)
Prerequisite : MS 203 Polymer or
MS 204 Metallurgy or
MS 205 Ceramics
Introduction to processing method; raw materials fabrication; forming
techniques of metal, polymer and ceramics; thermal processing; finishing and
characteristic of prepared materials.

(Lecture 3 hours, Practice 0 hour, Self study 6 hours/week)
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MS 211 Materials Processing Laboratory 2 (0-6-2)
Prerequisite : Study with MS 210 Materials Processing
Laboratory course concerning the processing of materials synthesis and

characteristic of prepared materials.

(Lecture 0 hour, Practice 6 hours, Self study 2 hours/week)
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MS 301  Phase Transformation and Kinetics of Materials 3 (3-0-6)
Prerequisite : MS 207 Thermodynamics and Phase
Equilibria of Materials
Kinetics of phase transformations; multiphase transformations; diffusion
in materials; the nucleation and crystal and the growth of grain.

(Lecture 3 hours, Practice 0 hour, Self study 6 hours/week)
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MS 302  Electrical Magnetic and Optical Properties of Materials 3 (3-0-6)

Prerequisite: PH 109 Basics Physics or

MS 102 Introduction to Materials science

The behavior of electrons in solids; conductivity and resistivity of the
metal, electrical conductivity of ion, superconductivity, semiconductor, dielectric
properties and insulator, magnetic properties of materials; behavior of magnetic
materials and types of magnetic materials, optical properties of the materials;
absorption and refractive index of the materials.

(Lecture 3 hours, Practice 0 hour, Self study 6 hours/week)
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MS 303  Electrical Magnetic and Optical Properties of Materials 1(0-3-1)
Laboratory
Prerequisite : Study with MS 302 Electrical Magnetic and
Optical Properties of Materials
Materials testing laboratory; testing concepts and procedures of, electrical,
dielectric, magnetic, optical.

(Lecture 0 hour, Practice 3 hours, Self study 1 hour/week)
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MS 304  Industrial Safety 2 (2-0-4)

Prerequisite : None

Health and safety hazards; recognition and regulation of safety hazards in
industrial; accident investigation; safety audits; general safety checklist for identifying
process hazards; sources and control fire, explosion, chemicals hazards; machine
guarding and personal protection; safe working environment; identification, process
of toxic and radioactive waste management.

(Lecture 2 hours, Practice 0 hour, Self study 4 hours/week)
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MS 305  Characterization of Materials 3 (3-0-6)
Prerequisite : MS 210 Materials Processing
Theory and principle of instrument and characterization techniques for

materials; chemical composition, phase composition, microstructure, surface analysis

and spectroscopic instrumentations.

(Lecture 3 hours, Practice 0 hour, Self study 6 hours/week)
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MS 306  Characterization of Materials Laboratory 2 (0-6-2)
Prerequisite : Study with MS 305 Characterization of

Materials
Practice of instrument for materials characterization and analysis chemical
composition, phase composition, microstructure, surface analysis and spectroscopic

instrumentations.

(Lecture 0 hour, Practice 6 hours, Self study 2 hours/week)
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MS 307 Computer-aided design and analysis for materials 2 (1-3-3)

engineering

Prerequisite : None

An introduction to 3D conceptualization, the fundamentals of engineering
drawings, solid modeling and design using SolidWorks, mold design for material
manufacturing processes, computer-aided analysis for statistical process control.

(Lecture 1 hour, Practice 3 hours, Self study 3 hours/week)
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MS 401  Seminar in Materials Science 1(0-2-1)
Prerequisite : None
Oral presentation and discussion in interesting research concerning with
materials science from international journal academic articles and other concerning
with materials science.

(Lecture 0 hour, Practice 2 hours, Self study 1 hour/week)
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SC 497  Co-operative Education 9 Credits

Prerequisite : Approval by the Curriculum Committee that

the proposed work study relates to the major field of
study and; students are required to pass a minimum
30-hours preparation session.

The minimum practical work experience will consist of 16 weeks in a
workplace in which the work is related to the major field of study of the student;
students are required to pass a minimum 30-hours preparation session prior to their
placement in a selected workplace; students are required to submit a report of their
work study placement education and give a presentation in a seminar in the presence
of their classmates and academic advisors at the end of the course.

(Minimum practice of 16 weeks)
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SC 498  Independent Study 9 Credits

Prerequisite : Approval by the Curriculum Committee that the

proposed ilndependent study is related to
the student's major field of study.

A research study or a professional development project in the student’s
major field of study under supervision of an academic advisor; training in research
methodology or project consultation is required to meet academic requirements;
students are required to develop a research or project proposal prior to undertaking
the project, to submit a fully detailed paper describing their research or project and
give a presentation by the end of the semester in which the training is undertaken.

(Minimum practice of 16 weeks)
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SC 499  Overseas Study, Training or Internship 9 Credits

Prerequisite : Approval by the University that the proposed

Overseas Study, Training or Internship is related to the
student's major field of study.

Overseas study, training or internship in an area related to the student's
major field of study; students are required to develop a study project proposal prior
to undertaking the training, remain under the supervision of an academic advisor, and
submit a full report on completion of the training and give a presentation by the
end of the semester in which the training is undertaken.

(Minimum practice of 16 weeks)
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(U35 3 $las URUR 0 dalus Anwidhenues 6 Faluy/dans)
Polymer Properties and Characteristic 3 (3-0-6)
Prerequisite : MS 203 Polymer

Polymer physics; molecular structures, configuration and conformation of

isolated polymer chains; molecular weight; polymer solution; glass transition; rheology of

polymer; crystallization, crystal structure and morphology; liquid crystal polymer; polymer

characterization; mechanical, thermal and morphology.

(Lecture 3 hours, Practice 0 hour, Self study 6 hours/week)
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Rheology and Processing of Polymers 3 (2-2-5)
Prerequisite : MS 203 Polymer

Rheology of polymer, rheology and processing; polymer processing,

compression and transfer molding; extrusion process, blow film processes,

lamination, coating, injection molding processes, blow molding, calendering and

casting; product design and material selection; finishing process; polymer processing

laboratory; testing and analysis.

(Lecture 2 hours, Practice 2 hours, Self study 5 hours/week)
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MS 331 Processing of Metals and Heat Treatment 3 (2-2-5)
Prerequisite: MS 204 Metallurgy
Processing of metals; hot processing, the effect onto the metals structure,
cold processing, the effect onto the metals structure, powder metallurgy; and
welding, heat treatment processing of metal; the effect of heat treatment on the
microstructure and properties of metal, metallurgy laboratory; metal processing; heat
treatment; testing and analysis.

(Lecture 2 hours, Practice 2 hours, Self study 5 hours/week)

1M 332 N1SAANIDU 3 (3-0-6)

FTIAUNDU : e 204 Tangingn

ﬁugmmﬁi‘vﬁﬁﬂ nann1sNsinnseu nalnnsinnseuvedlany NSy N3
Jesumsiinnseuvedans N15msnsIn1sinnseu uasn1sussenaldanu

(Us37e 3 Hlas URUR 0 dalas Anwademuies 6 daluy/dua)
MS 332 Corrosion 3 (3-0-6)

Prerequisite : MS 204 Metallurgy

Basic of electrochemical; principle of corrosion; corrosion mechanism;
types of corrosions; corrosion testing; corrosion prevention; corrosion rate; and
applications.

(Lecture 3 hours, Practice 0 hour, Self study 6 hours/week)
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MS 341  Traditional Ceramics 3 (2-2-5)

Prerequisite : MS 205 Ceramics

Introduce for ceramic industry overall; ceramic processing; covering raw
material preparation, fabrication, firing and finishing; ceramics glazing; defect analysis.
Laboratory course concerning the raw material preparation, fabrication, firing and
glazing; physical properties and analysis and/or visit to ceramic industrial

(Lecture 2 hours, Practice 2 hours, Self study 5 hours/week)
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MS 342 Glass Science and Technology 3 (2-2-5)

Prerequisite : MS 205 Ceramics

Glass industry; raw materials for glass and specification; formation of glass;
structure of glass; glass melting; glass forming; physical properties of glass; quality
control. Experiment on oxide glass melting; physical properties testing;, defects in
glass products; laboratory visit.

(Lecture 2 hours, Practice 2 hours, Self study 5 hours/week)
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MS 351 Industrial Materials 3 (2-2-5)
Prerequisite : MS 203 Polymer or
MS 204 Metallurgy or
MS 205 Ceramics
Introduction to mineralogy; chemical and physical properties of minerals;
mineral classification, mineral resources in Thailand, techniques for improve mineral
properties, and current trend industrial minerals in Thailand. Laboratory related to
lecture, i.e. identification and classification of transparent and opaque minerals,
mineral crystals and chemical composition.

(Lecture 2 hours, Practice 2 hours, Self study 5 hours/week)
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MS 421 Polymer Recycling 3 (3-0-6)
Prerequisite : MS 203 Polymer
The environmental and economic importance of polymer recycling;

identification and sorting methods of plastics; physical and chemical recycling;

compatibility and restabilization of plastics; polymer recycle and their applications.

(Lecture 3 hours, Practice 0 hour, Self study 6 hours/week)
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MS 431 Surface Modification of Metals and Tribology 3 (3-0-6)

Prerequisite: MS 204 Metallurgy

Physical and chemical properties of surface, surface modification
techniques; by using heat, chemical vapor deposition, physical vapor deposition,
plasma deposition, sputtering techniques, and applications. friction theory; tribology
mechanism; wear, adhesion, erosion; wear rate; testing; analysis; metal surface
prevention.

(Lecture 3 hours, Practice 0 hour, Self study 6 hours/week)
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MS 441 Ceramics Fabrication Technology 3 (2-2-5)

Prerequisite : MS 210 Materials Processing

Advanced ceramic fabrication; synthesis of ceramic powder such as vapor
phase synthesis; sol-gel, spray and etc; interaction between colloidal particles in
ceramic slurry; dry pressing; plastic forming; tape casting; gel casting; laboratory work

providing practical understanding and experience in advanced ceramic processing.

(Lecture 2 hours, Practice 2 hour, Self study 5 hours/week)
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MS 442  Cement Technology 3 (2-2-5)
Prerequisite : MS 203 Polymer or
MS 204 Metallugy or
MS 205 Ceramics
Cement processing with its hydration reaction and the microstructure of
cement; chemical, physical and mineralogical transformation from raw mix to cement
clinker; the effect of additives for cement structure; properties and effect of properties;
the study on fracture and failure behavior of cements; cement substitution materials;
practical section about water/cement ratios; consistency; setting time; curing time;

visiting the laboratory instruments involved in the course.

(Lecture 2 hours, Practice 2 hours, Self study 5 hours/week)
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MS 451  Advanced Materials and Nanotechnology 3 (3-0-6)
Prerequisite : MS 203 Polymer or
MS 204 Metallugy or
MS 205 Ceramics
Introduction to advanced materials; functional materials; multifunctional
material; nanomaterials and nanotecnology, classifications, structure-properties

relationships, processing, applications and current trend material technologies.

(Lecture 3 hours, Practice 0 hour, Self study 6 hours/week)
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MS 452 Eco Materials 3 (3-0-6)

Prerequisite : MS 204 Polymer or

MS 205 Metallugy or
MS 206 Ceramics

The definition of eco materials; evolutions and processing for materials;

recycle materials; reused materials; reduced materials; biodegradable materials;

materials with less rare materials and with less energy-consuming

(Lecture 3 hours, Practice 0 hour, Self study 6 hours/week)
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MS 453 Waste Product Development Technology 3 (3-0-6)
Prerequisite : MS 203 Polymer or
MS 204 Metallugy or
MS 205 Ceramics
Definition, classification and Thailand’s law of industrial waste, properties and
utilization of agricultural waste and industrial by-product, product development
technology, product testing and evaluation.

(Lecture 3 hours, Practice 0 hour, Self study 6 hours/week)
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MS 454 Biomaterials 3 (3-0-6)
Prerequisite : MS 203 Polymer or
MS 204 Metallugy or
MS 205 Ceramics
An introduction to biomaterials, properties and classes of materials used in
medicine including bioceramics, metallic, polymeric and composite biomaterials,
background concepts of biology and biochemistry, biocompatibility, bioactivity testing,
application of biomaterials in medicine and dentistry, ethics in biomaterials research.

(Lecture 3 hours, Practice 0 hour, Self study 6 hours/week)
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MS 455 Materials Selection 3 (3-0-6)
Prerequisite : MS 203 Polymer or
MS 204 Metallugy or
MS 205 Ceramics
Materials  selection strategy. Materials composition, processing,
microstructure and their correlation with materials properties. Material selection
charts. Materials properties and performance of product. Economic considerations in
the selection of materials. Case study for materials and process selection.

(Lecture 3 hours, Practice 0 hour, Self study 6 hours/week)
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GE 022 World Civilization
FdsAunoy ; ludl

Prerequisite : None

GE 022 World Civilization
Fdsduneu ; LT

Prerequisite : None

ANYINAIUINITNIANUARYBINY WYY
wilanmzunn wazlanazfuesn ludiu
N15LaaATEENY denN TausITy (AUnS
favs N1WERY 2530UNTIN YTV Faun) ii
fidvswanudmulne

Historical development of thoughts of
Eastern and Western worlds in terms of
political, economic, social, and cultural
dimensions including music, art, dramatic

art, literature, philosophy, and religion;

their influences on Thai society.

PAIUINITHALAUFUNUSVBIB1TUTITUT

ddgluiunmiegiiaans uagiunnig

Tuusssunugivdmislseiaans nil

dnsnasadnulanlulagiu

Development and  relations  of
important  civilizations  in  different
geographical and  cultural  spaces

according to historical backgrounds and

their influences on present-day societies.
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fin 104 wyudiazAandon 3 (3-0-6)
GE 104 Man and Environment
FdsAunou ; ldl

Prerequisite : None

A 104 uyvdlayduande 3(3-0-6)
GE 104 Man and Environment
FudsAunou ; ludl

Prerequisite : None

anutluinvesuywd Auaugadnig
535UV IALALELIAINGN mmilﬁmﬁ’uﬁmas
dnd ATmuinisvauAsugia daan Ussind
LAZIAUSITY WAUINITNIINEIAIEATILAY
wmalulad wansgnvlunisWauifidee
FITUYIALALITZUUTLLIA NTLUIUNITAALAY
dndulaiiioliidnlduselovdannnineins
DEANAN

The formation of human beings, the
equilibrium of nature and ecology, the
knowledge relates to plants and animals,
the study of socio-economic and cultural
evolution, the development of sciences
and technology effecting on natural
environment and ecology, thinking process
and decision making in appropriating uses

of natural resources.

AU U0 LYY AINANAAENIY
§55UYALALILIAINGT TTHMUINITVDY
WAT¥ENa deAN Useinaluas Tausssy
wansznulunsiauiddesssunfnag
syuuilng nsvvaunsAnuardndulaieln
FAnlduselogianningnsog1aduel n1s
wuregnadsfuvuiiugruanainiieusu
YOIUYWILALANLLANDNIAN IS

The formation of human beings, the

equilibrium of nature and ecology, the

study of socio-economic and cultural

evolution effecting on natural
environment and ecology, thinking
process and decision making in

appropriating uses of natural resources,

human and gender equality based

sustainable development.
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AN 013 zjsszWLﬁami 3 (1-4-4)
A39T30

GE 013 Health for Life

FvsAuneu : Lidl

Prerequisite : None

A 013 qﬁummﬁamiﬁﬁﬁ% 3 (2-2-5)
GE 013 Health for Life
Fdsduneu ; LT

Prerequisite : None

AnwiuuAniAsafugunim msuins
IAN15guam wagnisasraaiuguam lag
A1efanannIsn1anafinel gufinen
TUNUINT INeIAansnIsAul waznis
ansrsuguluddy faildufianisoen
f&aneniioguain Tnsuinisfugunim
N5U8auAIUANKAZNITINNITANULATEA
n1snAdeuLarUsEIuAUANYTIYDY
1My M3UgENgIUIa wagnisUeaiunig
UIALIURINNITBONAIEINIBLAZAITHEY
fAwn Anandnlilng inafnwy gifug

N393713% lanAncelazlsnlifndeidnty

Concepts in  health, health
management, health promotion with an
emphasis on principles of physical
education, health education, recreation,
sports science, and public health;
exercise for health; nutrition and health;
stress prevention and eradication;
physical fitness test and assessment; first
aid; prevention of exercise and sports
injury, drug abuse, accident, and major
non-transmitted

transmitted and

diseases; providing sex-education

AnwiuurAniAsafugunin n15uInag
IANNTAVAIN LagnITATINATUAVNIN Tng
AafInann1IINIINafnyl gIAnEI
TUNUINTT INYIAIEATNITANT WATAIS
arsrsugududify Mediufinisoondds
metileguan lnvuinisiuguniw nstesdiu
AIUANLAZNITIANITAIINLATEA NITNAFBY
wardsziiiuauanysaivedsnenie nsusy
NYIUA LLﬁZﬂWiﬂﬂﬂﬁﬂﬂ’ﬁU?ﬂL%‘U’«J’]ﬂﬂ’]ia@ﬂ
f1&an1euagn1siauing duanfalilng
AN aURWAN1595135 Lsndnsaunazlsn
Liifindefid ey

Concepts in health, health
management, health promotion with an
emphasis  on principles of physical
education, health education, recreation,
sports science, and public health; exercise
for health; nutrition and health; stress
prevention and eradication; physical fitness
test and assessment; first aid; prevention of
exercise and sports injury, drug abuse,
accident, and major transmitted and non-
transmitted  diseases;

providing  sex-

education.
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v 304 Fansuaz@ad 3 (2-2-5)
waleyqyrvu

GE 304 Liberal Arts of

Intellectuals

AvsRunau ; Lidl

Prerequisite : None

AN 304 FanswazrAal 3 (2-2-5)
waleygyvu

GE 304 Liberal Arts of Intellectuals

Fdsduneu ; LT

Prerequisite : None

au

U

Anwungaiun1sidnauies n533ng
walauaznadslunisidnaulosuazy

vinwrn1sdeansuazyweduius N
YAANNIN YinwenIsAnLaznITIATIR e
anuNIaimuATEEia dn uaznisilodly
T2ty swlufenisugnimdninluansisu
audf nasnaunsmsetinludenuediaiu
q%

The

study  of  self-recognition,

recognition of others, techniques and

strategies  of  self-recognition  and
recognition of  others, skills of
communication and human relation,

personality development, skill of thinking

and economic, social and political
problem analyzing including awareness of
public property and ways of living in

society with happiness

AnwAgINUANUNLNY DIRUSENBU waY
anwuzvelyy1vu NM33INAWes N1539N
Aou nallalaznadslun1sidnaulesuay

HOU YN¥ENISHRANTHATUUBFUNUS NS

Y 9

o a

WAIIUARNAIN TINWENITAALAZNITIATIEN
Ygyman unisainiuAsugne deau was
nsflelutagiu a@eunasnsusudl sau
lfenisugnindrdnluaisisuand
PABAIUNIIMS TR ludwrued 19 Tuge

The study of definition, composition,

and characterislics of intellicle, self-
recognition,  recognition  of  others,
techniques and strategies of self-

recognition and recognition of others, skills
of communication and human relation,
personality development, skill of thinking
and economic, social and political
problem analyzing ASEAN and adaptation
including awareness of public property
and ways of

living in society with

happiness.
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Aiv 305 Useinmansuaginul - 3 (3-0-6)
NSVDIAIUUN

GE 305 History and Development of

Lanna

FsAuneu ; il

Prerequisite : None

fiv 305 UsgiRAtansuasiaul 3 (3-0-6)
NFUVDIAIUUN

GE 305 History and Development of

Lanna

FvsAuneu ; Lidl

Prerequisite : None

AnwusyiRaansanudusnvesdiuun
Tuasforneunisnesafuonandns aforeds
Wuew1dns adeniiunases adeidu
Uszimanivvesaen asegnannniludmis
Yosaena Anwidnsruannsiasunlainu
LATUENY N19L109 FeANLaEIMUTTITUVN
A1UUN LFBUTTIENINATEENA N15ie wag
dennimusssuvesiuuniulagdy

The study of historical development of
Lanna before the Kingdom
establishment,during the Kingdom period,
Lanna under Burmese rule, Lanna under
Siamese protectors and the annexation of
Lanna into Siam; the study of socio-
economic, political, and cultural changes
of Lanna; and the study of socio-
economic, political, and cultural situations

of contemporary Lanna.

ANUEIAYTOIUTETRFERS DI Y A
Wunnvesauun Wannnisenunsiiies
WISEPNY danuuasInusTIY Asalialusn

udslagdu

Importance of  local  history;
background of Lanna; development of
politics, economy, society and culture of

Lanna from the ancient time to present.
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GE 031 Thai Language Usage
FsRuneu : Laidl

Prerequisite : None

GE 031 Thai Language Usage
FvsRuneu ; Lidl

Prerequisite : None

Anvinwennsldniwilests 4 e 1eud
Winwenisils finweniseu weduleaniny
dfy AndiAs1en wazUsziiuandadiliann
n15HeNII9U ﬁﬂwmﬁmmﬁamwam
A3 AUAR LAZLAAIAUARLTY TNy
nsisuludiunislddesdinisainegy
Uselen nasnaunisiseusesuselaadude
Wil Wearu1sasdeunltuiies @157
UNANULAASAIUAALAY LAZUNAIIUNIG
Jnsta

Practice of listening and reading for
main ideas; analysis and evaluation of text
from listening and reading; speaking for
giving information, knowledge, and
opinions; sentence and paragraph writing;
essay  writing;

documentary  writing;

argumentative and academic articles

writing.

Hninwen1stantenlnens 4 winwe Tawn
PiNwen15He nwen1seu Wedulaniy

1Aty ARLATIZI wazUszidiuadsilaann

MNo

15N 159U ﬁ’ﬂwmimmﬁadwmmmmi
ANUAR LAZLAAIANUAAWIU FnwenSITeu
Tudrunislddesdinisasiegudselen
nasnaunsSeusssUssloadudenin i
AUTOTYUAILLTEE @NTAR UNAIIULERAS

ANUAALTIY WAZUNAUNITIVINTLS

Practice of listening and reading for
main ideas; analysis and evaluation of text
from listening and reading; speaking for
and

information,  knowledge,

giving
opinions; sentence and paragraph writing;
essay writing; documentary  writing;

argumentative and academic articles

writing.
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AN 241 NNWIBINO LT 3 (2-2-5)
Ineransuazinalulad 1

GE 241 English for Science and
Technology 1

Fdafuniou : am 142 nMundinguitugiu 2

Prerequisite : GE 142 Fundamental English

2

AN 241 N1YIBING T 3 (2-2-5)
Imansuazinalulad 1

GE 241 English for Science and
Technology 1

Jndefureu : am 142 nMwndinguitugiu 2

Prerequisite : GE 142 Fundamental English

2

AnwrArdnitanizaiu 1assadneniu
wihivesn wfiisrdestuinermaniuay
walulad Tnewfuineenissiu iednw
funituazdoans iielifi3ouaiunsni
Aanuuaginugluuszgndlalunisiseusly
sedfuTigedu

To study specific English vocabulary

and structures based on the functions of

language use relevant to Science and

Technology, particularly — emphasizing
reading skills for the purposes of
applications for study, research and

communication in their learning at a higher

level.

MAENLANEAUY tAsIas1analiennsal
TuuSunmesuinemansuazwmalulad tae

Ivinweduiusita wa e1uuazdoy

Specific vocabulary and grammatical
structures in the content of Science and
Technology,
skills.

using integrated language
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e 101 InuAsiiiedin 3 (3-0-6)
AP 101 Agriculture for Life
FdsAunou ; ldl

Prerequisite : None

Ay 101 InuAsLiiedin 3 (3-0-6)
AP 101 Agriculture for Life
Fdsduneu ; LT

Prerequisite : None

FIUUINTT WAZAMUEIAYVDINITNYAT
AUNAINNANYNIITINNIUTTUUTIAINEN
Jaduaudawinasuinanatadenisnannig

N

N13NYAT NINERTY N153AN15ARSHY N3
HARFRY Lsauasneddndiaes 9aunid uay
n3lUsElevin1enIsN ¥R ITEUUNITINYAS

NSASDYUBINTTINYAT

Evolution  and  importance  of
agriculture; bio-diversity in the ecosystem;
environmental factors affecting agricultural
production; plant production and pest
control; livestock production, diseases and
parasites control; microorganism and its
utilization  in

agriculture;  agricultural

production systems; existence  of

agriculture and its survival.

FTAUINIT WaZAIUAIRYVBINITNYAT
ANUaINa1enIsInnluszuuinaInen
Yadodudsndouditinanedesonisnan
NIINISAYAT SLUUNITIABASNSNEINTANT
HANFIURAUNTE Y dnd Uszue: Ay
MANNA18VINSNEINT N15UN TSI

N153ANITLAENIT8USNY LiBN1TNYATH

|
o

Fatu wazdufinsrodeuindon n1sdedns
B4AAIUINIINITNYAT NITHAIUIAINKUI
NILIIVANTAUAITNYAT
and

Evolution importance  of

agriculture; biodiversity in the ecosystem;

environmental factors affecting
agricultural production; agricultural
production  systems; Resources from

microorganisms, plants, land animals and
aquatic animals: diversity of resources,
utilization, management and conservation
for sustainable and environmental friendly
agriculture; communication of agricultural
knowledge; royal initiative development

and agriculture.
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M 102 NMSRAILIINYIFEnIUaY 3 (2-2-5)
wialulad

SC 102 Development of Science and
Technology

FsRuneu : Laidl

Prerequisite : None

M 102 NMSRALIINYIFNENS 3 (2-2-5)
uaztnalulad

SC 102 Development of Science and
Technology

FdsRuneu : ladl

Prerequisite : None

nszUIUNTILIBLS ST IRy W RIuYA
wsni3u aunmsvesineemansuaginaluladi
delvifiniAsugialugarieg laun gauns
N1SNWYAT YADAATNNTIY EAAITAUWA 8ALIG
luana MsiwuInN1svesinermansluiuuing
\ioFin 01mnsuare wavounaluladuenduad
fifsogmannssunisunmduagnisduainiiug
fnwilsa melinngilusiulussnisuyudiile
nIfeduamawianisiialsn Wawinsiuily
uywdwasdiansauma n1sAuadiauayulng
LLaxmﬂﬁmmﬁwﬁigﬁ'uqﬁﬁagfgwﬁaﬂﬁuzj

qmamnﬁmﬂuamﬂm

Human’s learning process about nature
from the dawn of civilization; scientific and
technological development and economic
characteristics in different periods, namely,
agriculture economy, industrial economy,
information economy, molecular economy;
scientific development in terms of application
to life; food and medication;
software technology on medical industry,
research and advancement in medicine;
protein analysis in the human body for
medical diagnosis and treatment; human
genomic development and biocinformatics;
research in herbs; indigenous wisdom in

medication and its prospect in medical

industry.

effects of

2
& U '

NITUIUNTITTHUTTITUYIAVD U BEATUAERA
wINiEN Aannnsvesinermansuazivalulad
AneliAniasugialugadiieg Téun gauns
A19Ln¥AS (Agriculture Economy) ¢ A
911N 330 (Industrial Economy) gAaNTEWLNA
(Information Economy) gauvsluiana
Molecular Economy) N 15 WAIUIATTUD 3

ANyrFEnstuaIuUsNISABTIN a1m1sware

s

naveunalulagganduwisiinegnainnssy
AT NNdnazn1sAuAIIfIueIsnwIlea N3
Anneilusivlusnisuyudifiensiteds
AnuiINISAnlsn W sinuIlunyeduas
Faarsawna nsAuaisuaulnsuaznisi
anudndnyugliyaviesiugemamnssuenlu
2UIAR

Human’s learning process about nature
from the dawn of civilization; scientific and
technological development and economic
characteristics in different periods, namely,
agriculture economy, industrial economy,
information economy, molecular economy;
scientific development in terms of application
to life; food and medication; effects of
software technology on medical industry;
research and advancement in medicine;
protein analysis in the human body for
medical diagnosis and treatment; human
genomic development and bioinformatics;
research in herbs; indigenous wisdom in
in medical

medication and its prospect

industry.
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\iansfinw
GE 014 Information Searching for
Academic

Study
FvsAuneu : Ll

Prerequisite : None

\iensfinu
GE 014 Information Searching for
Academic

Study
FvsAuneu : Ll

Prerequisite : None

ﬁﬂ‘mmmifﬁugmlﬁmﬁumiﬁmﬂ RIS
ningansarsiina wunisidnneluszuu
30918 T8N sinteasiiimaaingrudeya
viosayn wazunasanstmaiidugiuteya
goulavuudumesiin nsldiaioslotedu
(Search engine) N15UsELlIUAMAIATHINA
wazidenldarsimafidoanislaedned
Uszdndnin 59u09015L138U519N1591984
(Reference) WALNNIAITIYNITUTTUIYNTY
AUgULUULINIFIUEING ﬁaiugﬂﬁﬂﬂmﬁuas
Foyavoulaviilensifounumsinins

Fundamental knowledge of
information; use of information resources
with an emphasis on the Internet access;
access means of library information
databases and online databases on the
Internet; use of search engines; information
evaluation and how to make an effective
use of desired information; citing
references and making bibliographies for

academic papers.

ﬁmanmmiﬁugmﬁmﬁ’umiﬁmﬂ RIS
NIneINIE1ITNA LUUNITasluTEUY
\n30918 I3Msidfsanstiinaaing udeya
vosayn uazuvasansimafidugruteya
soulatduudunesidn nsldniesiietiodu
(Search engine) N15UsELdUAMAA1TINA
wazidenldansdmaidesnisldagned
Uszdnsan $INH9N15L38UI18N15871989
(Reference) WA¥NITAITIHANTUITUIUNTY
AINFULUUNINTFIUAING ﬁzﬂu‘gﬂéﬁﬁuﬁuaz
Foyavoulaviitensiounumainns
Fundamental knowledge of
information; use of information resources
with an emphasis on the Internet access;
access means of library information
databases and online databases on the
Internet; use of search  engines;
information evaluation and how to make
an effective use of desired information;
references and

citing making

bibliographies for academic papers.
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MS 201 Introduction to Materials Science

FUsAuniau : e 100 AuFaluvesTan

Prerequisite : MS 100 General Materials

MS 201 Introduction to Materials Science

Andafunion : e 101 Yanilognanynssy
LAZNIILNWYAT

Prerequisite : MS 101 Materials for Industr

and Agricultural

wdnnaiug e Tanmans Anuduius
sENIeANurlATIEINRanIA NITUIUNTT
NAR LazauUANIaHANdsg o 1wu duding
Lo audRnaugdindn audinisaanudou
wazanUannaweasiandwinlane lwsiind
WoRIOT wayTanNay

General introduction to materials
science; the relationships among structure,
processing and properties of materials;
engineering materials; physical properties
of engineering of materials such as
mechanical-, electrical-, magnetic-, optical-

, and thermal properties.

winnsiugIuvesTaneans Anuduus
‘iz‘ijﬁﬂwmﬂmaa%ﬁmamﬂ ATEUIUNT
HAG wazauURNISHANEs9 9 1y audfinig
na auUAnialwil and@nisindn audd
M9ANTOU UazaNUANIUAsUeIIan
General introduction to materials
science; the relationships among structure,
processing and properties of materials;
engineering materials; physical properties
of engineering of materials such as

mechanical, electrical, magnetic, optical,

and thermal properties.
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AR
MS 202 Crystal Chemistry for Materials
Science
F0sAUNDY : AN 103 NaNAN 2 uay
Ay 104 UfuRn1siedl 2
Prerequisite : CH103 Principles of
Chemistry 2 and CH104

Chemistry Laboratory 2

AEnNS
MS 201 Crystal Structure for Materials
Science

Fudsduney : ufl

Prerequisite : None

519LA3 WUsELAL SEUUNENLAZANNINT
YBINEN AYiiialaes NYUBINBET NYUBILTYA
Alalud uagnsltanvaenaalvewudnly
nseduIsANdNTUSYelATIASLaraN TR
Tudan wu nsiAnuieu Avilinvvewas
audRladiannsn audRniuaivén

Chemical elements, chemical bonding;
crystal system and symmetry; miller
indices; Pauling’s and Zachariasen’s rules
and relationship between crystal chemistry
and structure and properties of materilas
such as thermal conduction, refractive

index, dielectric properties, magnetic

properties.

PUTUATILGIY STUUNEN AL AN
vowmdn fuiifiaians Avldanysaidesiu
nueneds nyuaskeanbaud wazn1sly
anwagninalivesndnlunisesuie

ANudNTusvatlassasaraudiludan

Basics of chemistry; crystal system

and symmetry;, miller indices;
imperfection; Pauling’s and Zachariasen’s
rules and relationship between crystal
chemistry and structure and properties of

materials.




ume. 2 153
il 318381 (1fst) 518391 (In)
13 | 2/ 203 NTYUIUNTHENTER) 3(3-0-6) | 3 210 NTLUIUNTHANTER 3 (3-0-6)

MS 203 Materials Processing

Fwdaduneou : i 201 Tanmansileiu

Prerequisite : MS 201 Introduction of

Materials Science

MS 210 Materials Processing
UIAUNDY : 1A 203 WOALNDS 13D
26 204 TangInen w3
6 205 Ww5dnd
Prerequisite : MS 203 Polymer or
MS 204 Metallurgy or

MS 205 Ceramics

nszvIUNSWanlane nIsUTsnauieu
msvaewuy lsads Wosis ndvgdu laviena

o 4

ANTAULAIRAILANE NTTUIUNITVDINAN AN

P
=

fiu Mstugd mavhluks n1smn n1s8ady
5U M3Bumes Ujiseuaviiusy n1srauay
ﬂ’]iﬂi%ﬂ@U%ﬂﬁ’J‘l«!Lsﬂi’lﬁﬂé ASEUIUNITNER
wodiues Wndn3tu n1simaznisdanuy
Waslunesie MInaaLUUAIBITA
Manufacture metal; thermal treatment,
casting, rolling, forging, extrusion, powder
metallurgy and finishing; manufacture
ceramics, processing of clay products,
forming, drying, firing, sintering, reaction
and bonding; manufacture  polymer,
extrusion, injection, thermoforming and

casting.

UNUINTEUIUNITRANTER NITLATEY
plahigly ﬂisuauﬂwssﬁugﬂiam wodlues uay
WS1ENd NTTUIUNITNAINTOU Ay
nsruauntstudnia waznisngaan

AnwazanIzUanu

Introduction to processing method,;

raw  materials  fabrication;  forming

techniques of metal, polymer and

ceramics; thermal processing; finishing and

characteristic of prepared materials.
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MS 205 Properties of Materials 1

Sudauneu : Wa 105 Fandvaly 1

Prerequisite : PH 105 General Physics 1

\B9NaveLian
MS 208 Thermal and Mechanical
Properties of Materials
Jyrdaduriow : via 109 Fandidesiu vie
27 102 Janandidoiu
Prerequisite : PH 109 Basics Physics or MS
102 Introduction to

Materials science

fluguvesnaAuLATANATER AR
LBaNaveeddg AINLAN AT EAnele
AnsguuLnL n1sdauagnisiaguLTeys
melansedn n1sdn MsidesunswInns
Anuarn1Tlnea

Concept of stress and  strain;
mechanical properties of materials, stress-
strain under axial load, torsion and bending

of materials.

Wqﬁmiuwmm%fau NSVLIFILAZNT

v
=

WANUTOUVDITAR NUFIUVBIAUAULAY
AuLAsEn auldidanavesdan ngud
Rerfudalaiadu uazanuidemevesian
Thermal behavior, expansion and
conductivity of materials; concept of
stress and strain, mechanical properties of
materials, dislocation theory and failure of

materials.
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LUUD1ABLASIAS9HEN LUUT1AB9LASIATN
Gh

MS 208 Crystal Structure Model Building
Laboratory
FvsAuneu : Ll

Prerequisite : None

MS 202 Crystal Structure Model Building
Laboratory
AvsAuneu : Ll

Prerequisite : None

N9E319LUUT1809lATIa519NENANT 9
lassadrsuuusengoariuazngoalsy
lassafrawuuines tassasrauuuging
unslod wagluseululnse lassasremasudu
lassas1edanm lassasrseiunsdnediues
Taseadedunisnedwes ieldiAnauy
dlaienfuszuundn

Building of crystal structure model e.g.

rock salt and fluoride structure, diamond

structure, rutile  structure, graphite
structure, boron nitride  structure,
corundum structure, silicate structure,

inorganic and orgamic polymer structure

for crystal system understanding.

NN5E519LUUTaelATIAS 1A NS
d1a09lassasananlaeldlusunsy
AaufimeshazUuRin1suanudnedising
saudeiuAnuilasiadiaiaanssunsd
waredunid 1wy lassadeiuusengea
Waoolsyi Tassaseuuuimes Jusu

Building  crystal model, crystal
structure simulation and basic of crystal
growth laboratory; study of organic and

inorganic structures e.g. rock salt structure,

fluoride structure, diamond structure.
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MS 209 Materials Processing Laboratory

FwrdsRunieu : a6 201 Janransilewu

Prerequisite : MS 201 Introduction to

Materials Science

HER 20
MS 211 Materials Processing Laboratory
FTaAuneu : lFeunion 2@ 210 NTTUIUNIS
HER 20
Prerequisite : Study with MS 210 Materials

Processing

Ufdanisiieafunisudntag n1s
FUAT1¥E1118LaEN1IATIN@RUANWE
Usiannnsnanuas/miensdansie

Laboratory course concerning the
processing of materials synthesis and

characteristic of prepared materials.

Uﬁﬁ’amilﬁmﬁ’umﬁugﬂi’aq n1s
FaLAT1890819910ULAENITATIVEOU
Snwaanzideiu

Laboratory course concerning the
processing of materials synthesis and

characteristic of prepared materials.
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MS 302 Properties of materials 2

FuUsAuneu : 1e 205 auuRvesian 1

Prerequisite : MS 205 Properties of

materials 1

wazlasvaadan
MS 302 Electrical Magnetic and Optical
Properties of Materials
Andadurion : va 109 Wandiug vde
20 102 Yanenansidesiu
Prerequisite : PH 109 Basics Physics or
MS 102 Introduction to

Materials Science

ngAnssuvesdianaseulurowuds aniw
s wazanimarunulnivedany
anmnsihliiuuulessy anmiideean
ansieh audladiEnvdn auau aulinng
wilidinvesan naRAnssunisiuudndnves

o a

Yain ylnvosarsuimdn audinieaiuiou
¥83330 ANIANIUTOU ANUTBUTUNIE N9
YYIUAINNAMUTBULALNITUIANUTOUVBY

Tan auUAniauawedian nsganiulas Lay

q q

o a

ariliniuesdan

The behavior of electrons in solids;
conductivity and resistivity of the metal,
electrical

conductivity of ion,

superconductivity, semiconductor,

dielectric properties a and insulator,
magnetic properties of materials; behavior
of magnetic materials and types of
magnetic materials, thermal properties of
materials; heat capacity, specific heat,
and thermal

thermal  expansion

conductivity of the materials, optical
properties of the materials; absorption and

refractive index of the materials.

noAnssuvesdianaseulureuds ann
st A wazannsunmulniivedlany
anmnsinliwuulessu antwiigsenn

a7 autRleddnvisn auiu audAnig

1 <

wilindnvesian woRnssunisilundindnues

o

Yan ¥av0sashiivan audRniawasveq

q

€

a0 NIgANAuLAY Uaraviliininyesian

Y 9

The behavior of electrons in solids;

conductivity and resistivity of the metal,

electrical conductivity of ion,
superconductivity, semiconductor,
dielectric  properties and insulator,

magnetic properties of materials; behavior
of magnetic materials and types of
magnetic materials, optical properties of
the materials; absorption and refractive

index of the materials.
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a0 2

MS 303 Characterization of Materials 2

FUIAUADY : A 206 NTUIENBULLANY
VBYTAR 1 uay F 207
UJURnIsNMsmanyazane
VoTan 1

Prerequisite : MS 206 Characterization of

Materials 1 and MS 207

Characterization of

Materials Laboratory 1

o

¥E0)
MS 305 Characterization of Materials

Fdaduneu : e 210 NsEUIUNSHERTER

Prerequisite : MS 210 Materials Processing

NoufhazrannIsilowuvaLaAIeilonay
wallan1suiansvuzianigdinivian:

asAUsznaun Al aeAUsznauigaia

¥
=~

1A39851991199801A NTUATISATINUR?

Theory and principle of instrument and
characterization techniques for materials:
chemical composition, phase composition,

microstructure, surface analysis.

nguiuasudnnadesiurenniasiouas
wallan1suianvugianigdniuiang
a3AUsENaUNILALl aeAUsENOUINIA
laseasaniegania mslATzRidsiuiouas
\n3esilovmaanlnsalal

Theory and principle of instrument
and characterization  techniques for
materials; chemical composition, phase
surface

composition,  microstructure,

analysis and spectroscopic

instrumentations.
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anvazianzveddan 2
MS 304 Characterization of Materials
Laboratory 2
FNTIAUNaY : 9A 206 NMTIENTULLANY
VeTan 1 way F 207
UURNsNMsmanuasiang
voadan 1
Prerequisite : MS 206 Characterization of
Materials 1 and MS 207

Characterization of Materials

Laboratory 1

ANWULIRNITYRYIEN
MS 306 Characterization of Materials
Laboratory
UIAUNDY : LTEUNTN 261 305 N1TND
anwalanzuaddan
Prerequisite : Study with MS 305
Characterization of

Materials

yjuinisnisldiasesdiodiniunism
ANWUELANIZYDITAALALNITILATIEN:
aaAUsEnouNINAll aeAUsEnauignin
1A59aT19IM99AN1A NTIATIETTINURND
materials

Practice of instrument for

characterization and analysis: chemical

composition, phase composition,

microstructure, surface analysis.

YjuRn1snisldimiesliodmiunism
ANYNELANILYITANLALNITILATIEN

paAUsEnoUNINAll aeAlsEnaudgnInA

1AS98319M199907A N1TIATIETLTINURY
uaziAsaalonsaUninsalad

Practice of instrument for materials

characterization and analysis chemical

composition, phase composition,

microstructure, surface analysis and

spectroscopic instrumentations.
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MS 305 Properties of

Materials Laboratory

wndsAunou : i 205 audRvesian 1 vise
GﬂiJLﬁEJHlﬂJ‘(JENEJ”IR]”IiEhJiS‘\T’]
NANGN3
Prerequisite : MS 205 Properties of
Materials 1 or approval by

the curriculum committee

Souuaziganavesian
MS 209 Thermal and
Mechanical Properties
of Materials
Laboratory
TIAUNDUY : LTBUNTON 261 208 AUTRAIY

Touuazianavesian

Prerequisite : Study with MS 208 Thermal
and Mechanical Properties

of Materials

T
a wa =

UjiAnsineatunsinaud@mnisnienn
vou¥an audfining audandliih auds
maladidnnsin audimeaudvdn aud@nig
LAY LAZAINNUNIUADNITAANTOUNILLAL]
v937a0 Inetiuliiuinuduiiusves
auUAnurnvesian

Materials testing laboratory; testing
concepts and procedures of mechanical-
, electrical-, dielectric, magnetic, optical-,

thermal properties and corrosion.

ddinsiiefiunmaasudan nannis
wazdsnisnagevanURAuTou Lazaula

\Banaveaian

Materials testing laboratory; concepts
and testing method to determine thermal
properties and mechanical properties of

materials.
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UjuReu
MS 307 Properties of Materials
Laboratory
Frdsduneu : Lidl

Prerequisite : None

PAFAINNII

MS 304 Industrial Safety

dsduneu : il

Prerequisite : None

quAnuardunsIesionuUaendy n1g
0§ muAu Anuvasadeluaniudivinenu
n3@nv1N15iingURLYMeA N13ATIEBUAINY
Uaandy 518n15M529d0UAuUaende
ATUBUATIEIINNTLUIUNITHER N1552LTn
wagn1steeiy dunsrean t nsseile uay
arsiadl nsdestudunsneainiadesinina
warn1sUeeiudiles ananwinaeulunig
MU NMSHENUTELAY NMSIANTITVELLN LAY
ansiuliunsed

Health and safety hazards; recognition
and regulation of safety hazards in the
workplace; accident investigation; safety
audits; general safety checklist for
identifying process hazards; sources of
exposure; exposure hazard control; fire,
explosion and chemicals hazards; machine
guarding and personal protection; safe
working environment; identification,
process of toxic and radioactive waste

management.

aUNNLArIURIIERanNUaRAiY N3
mwﬁmmzmimuqu Anulasaiuluau
2naINNITY mwmﬁ]aa‘uq‘ffam&l A9
f57980UAINNUABNAY S18A1TATIVEBY
muvaenduiloszysunTEINNTEUILNNS
WaR mLW;Ltazmimw}ué’umwmﬂlw 13
sz1dn wararsiall n1stdesdudunsieann
vseednsna waznisdesdudiies
an1nuanaeulunisyinau nswenussan
NMsInASvLEiNwazansiuiun S

Health and safety hazards; recognition
and regulation of safety hazards in
industrial; accident investigation; safety
audits; general safety checklist for
identifying process hazards; sources and
control fire, explosion, chemicals hazards;
machine and

guarding personal

protection; safe working environment;

identification, process of toxic and

radioactive waste management.
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MS 491 Seminar in Materials
Science 2
Fu1UsAUADY : 2F 391 duuun 1

Prerequisite : MS 391 Seminar 1

MS 401 Seminar in Materials
Science
FdsAuneu : Ll

Prerequisite : None

N15L@UNITONLAUDIUNANYI9INATS
FuailunsansinsUssmaidibowmnzay
LLaxaamﬂéJanﬁ’ULﬁawﬁﬂmmm"ﬁui’aqmam%
TAEHIUNSAUYEUINOITENAIUANTY
Wioussengluiiguuumdouriseanuniuna
ARUALALADITINTINITUI TSI o N LAY

A3

S =

Studies of special advanced topics from

international journal concerning with

materials science.

N1TUNAUBNAITUNIAITINITUUUUIN

¥ o

WakaraAUs1e9iteNiNe1ve9anuuive

=

masuianeansnindnwiaula lngnTey
19YAINITAITNITYINTAUTELNA

UNANUMIININITUITBVRLAINIWITY

Oral presentation and discussion in

interesting research concerning  with
materials science from international
journal academic articles and other

concerning with materials science.
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MS 321 Polymer and Applications

Fwdaduneu : 1e 201 Tanmansileiu

Prerequisite : MS 201 Introduction to Materials

Science

MS 203 Polymer
ndeduneu : am 102 Jagenans
Wy visemueuly

¢ Vo

%Bﬂﬁﬂﬁlﬁiﬂaanﬂ"Uﬁ‘U
NANEAT

Prerequisite : MS 102 Introduction to
Materials Science or
Approval by the

curriculum committee

fugumediues UiATe uazannzlunisiiowe
Awed dwiinluiana Tassadns  dyguineuas
nAnvemeRiues Ustinnveanediues nszuIuns
nandagnanadin audAvesnediues wedieiiiu

waznedaiNaN NMIUszenaldauaueig

General introduction of polymer;

polymerization reactions, polymerization

system; molecular weight and molecular weight

determination of polymer; structure and

morphology of polymer; crystallization of

polymer; type of polymer; polymer processing;
mechanical, physical and chemical properties;
polymer blends;

composite and  polymer

polymer applications.

fugumedwes Uiiseuazannzly
mafanediwosdminluana Tasadng
dugIuIne IuasnanveInediues
Uszlanvesnadiseinszuiunisnandan
nanafnaudRvesnediues nediueaisi
waznoaduesnaun1sUssyndldauaiu
99

General introduction of polymer;

polymerization reactions,
polymerization  system; molecular
weight and  molecular  weight

determination of polymer; structure

and  morphology  of  polymer;
crystallization of polymer; type of
polymer; polymer processing;
mechanical, physical and chemical
properties; copolymer and polymer

blends; polymer applications.
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YDINOANDT
MS 321 Polymer and
Applications

Fwdaduneou : 1e 201 Tanmansileiu

Prerequisite : MS 201 Introduction to

Materials Science

MS 203 Polymer

Fwdaduneu - am 102 Jageansidosiuy

758 AUNaUlYYeI019158

Yo a

AN RN GG RN

U

Prerequisite : MS 102 Introduction to
Materials Science or
Approval by the

curriculum committee

fugnunediues UAATe uavaniizlunis
AemoAies thwiinluiana Tassadhs dygu
B ILAENENVOINDALWDS USTLANUDINDE
o3 nIzuIuNITNARTaaNaadn autRves
WoALLDS WOAUTIINLATNORUDINAN N3
UszgnAldanumueigg

General introduction of polymer;
polymerization reactions, polymerization
system; molecular weight and molecular
weight determination of polymer; structure
and morphology of polymer; crystallization
of polymer; type of polymer; polymer
processing; mechanical, physical and
chemical properties; polymer composite

and polymer blends; polymer applications.

fugunedwes Uit mazanizlunis
Aanedwesiminluana lassaiedugiu
INYAZHANVDINOANDT UTLLNNUDINOFLY
asnsruunsnaniannaiafinaufveaned
LWOS WOALUDTIINRATNOALNDTHANNIT
UssgnAldanumumeg

General introduction of polymer;
polymerization reactions, polymerization
system; molecular weight and molecular
weight  determination of  polymer;
structure and morphology of polymer;
crystallization of polymer; type of
polymer; polymer processing; mechanical,
physical and chemical properties;
copolymer and polymer blends; polymer

applications.
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wUsgunedies
MS 323 Rheology and
Processing of Polymers
FTeAuneu : 96 321 woAlaskazN1g
Uszyna
Prerequisite : MS 321 Polymer and
Applications

nsudssUnediues 5)
MS 322 Rheology and

Processing of Polymers
sAUNDY : 26 203 WoANS

Prerequisite : MS 203 Polymer

miﬁﬂquaﬂﬁumiméaugﬂ WagnIs
lvaveanediuosnanuinal n1stnanay
nsrvIUNsHUIIUNEAWeS miﬁugﬂimms
PALATNNTAEIN N15EA3A N1SVITaNlAenIS
WIlarn133n NSYLRUUSEAU N1StARBU
N55UIUNNSERA NSEUIUNSLUY NMTIATULAL
LAZATEUIUNITUED N1TOBNLUUNANN I N3

Wenlddan uavnisus

Rheology of polymer, rheology and

processing; polymer processing,

compression and  transfer  molding;

extrusion process, blown film processes,
lamination, coating, Injection molding
processes, blown molding, carlendering
and casting; product design and material

selection; finishing process.

ﬂﬁﬁﬂquamwﬂﬁm?{wgﬂ waznIs
Inavesnediueivasuinal nislualay
nszUILNsTzUNeAmes n1stugulnents
PALATNAIANBLN N1TOA3A NISVITALLABATT
WIkazn1930 N1ILKUUIZNU N15LARDU
SYUIUNTTAN NSEUIUNITUNNITIATULRL
LAZNITUIUNITNADNI1TODNLUUNAN AU
maidenldian uaznsnnussdnsa RS
wUsgunediued NIAdeULANTIATIEN

Rheology of polymer, rheology and
processing;

polymer processing,

compression and  transfer molding;

extrusion process, blow film processes,
lamination, coating, injection molding
processes, blow molding, calendering and
casting; product design and material

selection; finishing process; polymer

processing laboratory; testing and analysis.
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MS 324 Polymer Recycling
TIRUNDUY : 271 321 WORLNTULATNNT
Uszyna
Prerequisite : MS 321 Polymer and

Applications

MS 421 Polymer Recycling

ATIAUNeU : F 203 WORAIDS

Prerequisite : MS 203 Polymer

0
a

ANUAIAYIUAILINTOULATLATEFND
TumsslatfAa nMsiiulagrUILNSHENTBY
WORLUDS N1T3 MULAANIINIEAIN WATNI
@i A uld waznsiuEesnm
Ypanedlles N133luiAanediuesyilanig

Aaa aaa

9 19U wodlodaWu NIT NN 813 v1a
HANN LAY N1TATIVABUNANN U9 NNE
dwessluAa

The environmental and economic
importance

of polymer recycling;

identification and sorting methods of

plastics;  physical and  chemical
recycling; compatibility and
restabilization of plastics; polymer

recycle and their applications.

anuddnfudsnndoutaiasusialunisi
loAa nsiAulazvuILNTLEnYEENEAIaS A3
SlatAantantenin wazniawail Anuiiule
wasnsifiulaiosnmvasmeawesnsslafaned

WasTilaciee) LU wodledanu WG W7 819 “1a

NARAUILALNITNTIVADUNANN I NNDALLDSS

loiAa
The environmental and  economic
importance of polymer recycling;

identification and sorting methods of plastics;
physical and chemical recycling; compatibility
and restabilization of plastics; polymer recycle

and their applications.
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MS 331 Physical Metallurgy

Fwdaduneou : ae 201 Tanmansileiu

Prerequisite : MS 201 Introduction to

Materials Science

MS 201 Metallurgy
Fifadudou : e 102 Yanmanfidosiu
viiemudoulurede1anses
HSURATBUNANENT
Prerequisite : MS 102 Introduction to
Materials Science or
Approval by the

curriculum committee

nsanalanzaInduns lATIas1ananves
Tavy Usznnvaslang audfinianienInges
lavie Lqum‘W‘Yammaﬂmé‘nm%uauuaz
lavenay LmumwﬂwsLﬂﬁauLLUaai’Qn’mﬁ
gaunglianafl WNUAINLIAT-qUNNT-A1T
Lﬂ?{auiﬂgmﬂ NIZUIUNITNNAINTOU N1TDU
U wazn1sUsEyndldanuvedlany

Extracting metals from ores, crystal
structure of metals, types of metals,
physical properties of metals, iron-carbon
and alloys phase diagram, isothermal
transformation diagram (IT diagram), time-
temperature transformation diagram (TTT

diagram), heat treatment processing and

metal applications.

anufiuguAsatulany Tassadiaues
lavie Uszianvedlans LNUAINANAAYDY
wiineueu uazlavisay asavateveuds
Hadviidvuaanuannsalunisazaisves
lavgray lassasnmieqania waluladuag

geamnssuneiulanslulsemelng

Introduction of metal; structure of
metal; types of metals; iron-carbon and
alloys equilibrium phase diagram; solid
solution; factor determining solubility of
alloys;

microstructure; metallurgy

technology and industrial in Thailand.
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MS 332 Process Metallurgy

Furdarunau : e 331 1angIngmeanienIn

Prerequisite : MS 331 Physical Metallurgy

MS 331 Processing of Metals
and Heat Treatment
FdsAuneu : 2@ 204 lareInen

Prerequisite : MS 204 Metallurgy

nszuluntswinlane nisndelany
Tassasavaslavende nsvuruntstuziou
nan13tuguiouselassadisveslany
nsgUIUNISTuBY navesnTstusULiusie

lassasavealany 1anvnd wayn1sieu

Processing of metals, casting of metal
and alloys, structure of cast metals, hot
processing and the effect onto the metals
structure, cold processing and the effect
onto the metals

structure, powder

metallurgy and welding.

nIrUILNTTUIUSoU NamsTuzUTouste
Tassadrsvedlany nsvvrunmstuguifu wa
yoamstuztifusiolassainsvedlans Taven
warn1siden NIEUIUNITNIIAILTeUTRY
lany NAY9INIZTUIUNITNINAIIUTOUMD
lassaiumganianazandiveslang n1s
Ujuinislansinen ﬂﬂi%ugﬂian
N32UAUNITNIAIIUTOU NITNAADULAY
AT

Processing of metals; hot processing,
the effect onto the metals structure; cold
processing, the effect onto the metals
structure, and

powder  metallurgy;

welding, heat treatment processing of
metal; the effect of heat treatment on the
microstructure and properties of metal,
metallurgy laboratory; metal processing;

heat treatment; testing and analysis.
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MS 333 Surface Modification of
Metals

Furdarunau : e 331 1angIngmeanienIn

Prerequisite : MS 331 Physical Metallurgy

uazlnslulad

MS 431 Surface Modification
of Metals and
Tribology

AUsAUneY : 28 204 Tanginen

Prerequisite : MS 204 Metallurgy

wadanInuAGoU Usennvaanatanig
wuAfeu Tumeunwuaiou MIUiuUTn
Tnglinusou Ussinvvenisuiulsdialae
Tdaudou tumeunisuiuugsialasldaniu

Fou doRuaynisuseyndldau

Introduction  to techniques,

spray
process and types of thermal spray;
improvement of surface by using heat,
process and types of surface improvement

techniques, advantages and applications.

audAnianieaimuaziaiaoiuio
wadanisusuugsialagldainusou n1san
avaunieloniuail nsanagauniglanig
YA ANTANATAUAILNAIEUT LNATA
SRGIGREN mwﬁumﬁammu nalnvoslng
Tulad laun nsdnuse n1sind n1sannseu
NTUIBRTINITANRID NITNAADU IATITH
waznsdestuiiuinvedans

Physical and chemical properties of
surface, surface modification techniques;
by using heat, chemical vapor deposition,
physical ~ vapor  deposition, plasma
deposition, sputtering techniques, and
applications. friction theory; tribology
mechanism; wear, adhesion, erosion; wear
rate; metal surface

testing; analysis;

prevention.
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MS 334 Corrosion and
Corrosive Protection of
Metals
ATIAUNDUY : 26 331 langInemenenIn

Prerequisite : MS 331 Physical Metallurgy

MS 332 Corrosion

FUsAUNeU : 3 204 TangInegn

Prerequisite : MS 204 Metallurgy

nalnnisianseuveslansluusseinie
nstesiunisianseuvedlans Kansenulay
Foiduannisiansouneddans nsinnseud
ERIBRGN

Mechanism of metal in atmosphere,
protection of metal corrosion, effect and
corrosion  at

disadvantages of metal;

etching temperature.

ﬁug’mmﬁiﬂﬁﬂ PANNITNITAANTDU
nalnnisianseuveslany N1SNAEBU N3
Uasiunisianseuvedlans n1smIonsINg
finnseu wagn1sUsEynAldau

Basic of electrochemical; principle of
corrosion; corrosion mechanism; types of
corrosion

corrosions; corrosion  testing;

prevention;  corrosion  rate;  and

applications.
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MS 341 Introduction to
Ceramics

FwrdeRunieu : 19 201 Jagaansilewiu

Prerequisite :  MS 201 Introduction to

Materials Science

MS 205 Ceramics

deRunien 1 ar 102 Tanmansilowiu
WIoaUdauluveteansd

Yo a

HYURnvRUNNgRT

Y

Prerequisite : MS 102 Introduction to
Materials Science or
Approval by the

curriculum

committee

a%mwé’ﬂmiﬁyugmuazmmLsﬁﬂ,a
Renfutagsinduazaudisng q lassais
voug5dnd 3aine uwavuii n1swWdsuma
wazufisenluanuzvosmds msuaalet ns
Fumosuazmsunldiniouia

Principle and understanding in ceramics
and properties; Ceramic, silicate and glass
structure, Phase transition and solid-state
Calcination, and

reaction; sintering

vitrification.

a%mswé’ﬂmsﬁug’muazmmLﬂﬁﬂﬁ]
Rerfutaguesdnduayaudsneg Tasiads
youwsind Fainn wazufa n1siudsula
wazufsenluanuzvods Msupaleid ns
Fumeiuarnsnliiniboudy

Principle ~and  understanding in
ceramics and properties; ceramic, silicate
and glass structure, phase transition and
solid-state reaction; calcination, sintering

and vitrification.




1uPa. 2 172
il 518391 (1Aw) 518391 (In)
32 | 96 343 UISgREMINTTY 3(3-0-6) | 2f 351 UIRENNTTY 3 (2-2-5)

MS 343 Industrial Minerals
FTIAUNDU : A 303 ANTUIBNWULLANIZYD

a0 2

Prerequisite : MS 303 Characterization of
Materials 2

MS 351 Industrial Materials

UIRUNDY : 271 203 WOALNDST 13D
26 204 Tangingn wse
26 205 153nd

Prerequisite : MS 203 Polymer or
MS 204 Metallurgy or
MS 205 Ceramics

ns@nuiigafudnwarnisaiuaz
nieninveandnusingauildlu
9RAMNTIN MIAnLazLIAAT Y unds
wsingAvlulszinalng 38n1537uunviiniu
Wi uardyudl wazimatanisusuannIn

Auls

Chemical and physical character of
industrial minerals, origination of industrial
minerals, minerals sources in Thailand,
techniques for stones, minerals and gems
identification, treatment techniques for

improve mineral properties.

Untn wardenuNeInusINg) anyuene
LAHWALAENINVDINANKS FONITIRUNTRALS

5

wnausingavlulseimalneg matinnsusu
AMAMNAULS 1AN19VDIAAINNTTUUST LY
Usznalne UiTRnsfAasuidonlunia
UT5878 LU N1IATIVADUNAZIUNYTALS
Tusslauasiiunasvoansaeg atelandaes
qanssen wivdalusdla WUsuwasuaziuuas
nANusAUBIAUsTNOUMALAL

Introduction to mineralogy; chemical and
physical properties of minerals; mineral
classification, mineral resources in Thailand,
techniques for improve mineral properties,
and current trend industrial minerals in
Thailand. Laboratory related to lecture, i.e.
identification and classification of transparent

and opaque minerals, mineral crystals and

chemical composition.




Upo. 2 173
F9i 518391 (1HY) 518391 (lnsi)
33 | 9 344 @51 AR LAY 3 (3-0-6) | 2f 341 Ww51Tndean 3 (2-2-5)

MS 344 Traditional Ceramics
ArdaRuney : A 341 ws1andUpasu
Prerequisite : MS 341 Introduction to

Ceramics

MS 341 Traditional Ceramics
AvdaAuneu : 2 205 wsEnd

Prerequisite : MS 205 Ceramics

LUEUININTINVDIQAAIMNTIUNINT NG
Juppudmiunanduawsiindvilnnige) lag
FuInNIsiendngAu nzulun1TUsy

o a

AMANINGAU NINARDUINYAY NITAIUIN
AIUNEYN NISRANLAYNISHIYaAY N1s
Ansehdnuurihasy miéfugﬂ QUL
AIANLAIUAUNT NITIATIZRANTTE AU
AaTAaAURER e Ussinnaaan e

lugmanvnssy nsviruAnwIlsueIEnd

Introduce for ceramic industry overall;
ceramic processing start from raw materials
selection; treatment and testing,
calculation of raw materials ratio, mixing
and casting, slip characterization, forming;
firing and finishing; macro-defect analysis,

types of kiln and visit to ceramic industrial.

WUEUININTIUVDIRAAINNTTUN UGS
ind Yunaudmiundndasiiwsiinduiin
#1199 lngATaUARUNSWIELINGAY N15UUSY

o

AT LAENITANLAIVALNT LAFBULYIIANE

'
o aa a [

N153tATIzRRINaNLARAUNE A9
aaUfTReziieiuisnisdenuaziadon
TMAY ﬂ’liéﬁug'ﬂ A1LHY WAZNISLARDY
wamﬁmeﬁl,ﬂ%"aq%uﬁmmsuﬁmm6'] SN
NAADUANURANIINBAINVDINER AU Lay/
wiomaBeuuriosufiinsiiAeadedly
pRldpiie

Introduce for ceramic industry overall;
ceramic processing; covering raw material
preparation, fabrication, firing and finishing;
ceramics  glazing;  defect  analysis.
Laboratory course concerning the raw
material preparation, fabrication, firing and
glazing; physical properties and analysis

and/or visit to ceramic industrial
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e
MS 345 Glass Science and
Technology
rdeRuneu : 1e 202 WaNWuAldmUTaEn
NGRS LAy

o

A 203 ﬂi%U?uﬂﬁiNﬁm?ﬁﬂ
Prerequisite : MS 202 Crystal Chemistry for
Materials Science and

MS203 Materials Processing

e
MS 342 Glass Science and
Technology

AurTeAuneu : 2 205 WIAnd

Prerequisite : MS 205 Ceramics

ﬁOWUﬂWWQWﬁWMﬂiimuﬁ?uagﬂigﬂﬂ

o a

IngAu unasingiu wazdanimualunisly
nIngIns n1siiaLAILarlaTIaIerelg
panlyd N1IMaaNLAY NTEUIUNTTUTUL

9AAMNTIN AUUANIINILNINYDI

Glass industry; raw materials for glass
and their specification; formation of glass;
structure of ¢lass; ¢lass melting; ¢lass

forming; physical properties of glass.

A0TUAINYAAIMNTTULAILALNTEAN
TngAvu unasingiu wagteninuansly
NSNEINT N15LAALAILAZTATIATIIVOILAD
oonlysd nsviaeuuia nasuIuNIIuIULA
2RaAMNITN aNURNIINIEAINTYDILAT N3
AuANAANTH MAUFURIALIRUATaeN
uireonles nrsnageuaNTANIINIEAIN
nsnsdeuduillunandue waz/vion1s
Beuvures foRnsiietedumein

Glass industry; raw materials for glass
and specification; formation of glass;
structure of glass; glass melting; glass
forming;, physical properties of glass;
quality control. Experiment on oxide glass
melting; physical

properties  testing;

defects in glass products; laboratory visit.
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MS 351 Composites
Fwdaduneou : ae 201 Tanmansileiu
Prerequisite : MS 201 Introduction to

Materials Science

MS 206 Composites

A JaAUNeu : A 203 WOALIDS 3D
2 204 LanigIngn %138

2 205 W51ANd

Prerequisite : MS 203 Polymer or
MS 204 Metallurgy or

MS 205 Ceramics

nguialuifsafutanuan Taauayyie
AN NILUIUNMTHAN THANAY LagN1INAGDY
WBINAUDITAANAL NTTUIUNITLASUAIY
wisusslagldlviues anudrdguesnisied
vosbriuesuazUsuia n1sudauaznis
UszenAveInediuosnay TaanNausIsuyIf

WAL TARNANLTIUNANA

General theory of composite materials,
types of composites, composite processing
mechanical

fiber

and investigation of

composites, reinforcement  to
strength improvement, important of fiber

orientation and quantity, processing and

applications of polymer composites,
natural composites and macro-
composites.

nguimluiAsriuannananuauyin
749 NTTUIUNTHANTHANGY LagN1SNAERY
WBaNaveITANEN NTTUIUNITATUAINY
udsusalagldlviues mnuddguenisiein
vadlvluesuasUuna Tanuaunedwes-um

¢ o

0% Januaulavs-lun3nd Jaguausndin-
wWnsng Jaanaua1suau-a1sueu Jaquay
lausn Tanuauuly wasTaanaudelasasne

General theory of composite materials;
types  of  composites;  composite
processing and mechanical investigation of
composites;  fiber  reinforcement  to
strength improvement; important of fiber
orientation and quantity; polymer-matrix
composites; metals-matrix composites;

ceramic-matrix ~ composites;  carbon-

carbon composites; hanocomposites and

structural composites.
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1

{ind
MS 441 Ceramics Fabrication

Technology

FTIAUNDU : A 203 NSTUIUNISHER IR

q

£%

e 291 341 wiindidesdy
Prerequisite : MS 203 Materials Processing
or MS 341 Introduction to

Ceramics

and
MS 441 Ceramics Fabrication
Technology

FnUauneU : A 210 NTTUIUNNTHERN a0

Prerequisite : MS 210 Materials

Processing

v
[

Fupou WBnsuazmaluladnisndndiniu
wsfinddugs msduassnaesiinddy
3nsloszine Toa-1a nsasduazdug
dunINse1TEnineynIAluAeaaReAvRINg
LW 3dngd Mﬁﬂﬂ?iﬂ?i%ﬁJgUNﬂL%i’lﬁﬂﬁLL‘UUﬂ
s1ensd wmdaraiswazimaluladnisty
sUnuumUAaRs nanadnvesuilaaznig
UssgnAn1egaaIvngsy miﬁugmwmaama
fauazimaluladiaaniad

Advanced ceramics fabrication;
synthesis of ceramics powder such as
vapor phase synthesis, sol-gel, spray and
etc; electrical charges in dispersions; dry
pressing; plastic forming; tape casting and

gel casting.

Funou F3n1suavinaluladnisnin
ﬁm%’umwﬁﬂésﬁzuqa NTAUATIZRRNIIITNE
SunsizensenitteuninnoaaesdluaLan’
SRNCERFTRE] wﬁﬂmimsﬂﬁugﬂmLeuswﬁﬂﬁl,m
unTIEmsa UaaRavinaluladnisu
sUkuumyaads nanainvesudazns
UsegnAnIeenaInngsy misﬁugmwuwama
Rauazimeluladiaamais UiTRnsiten
W lauagUszaunsallunszuiunisiwsfing

Advanced ceramic fabrication;
synthesis of ceramic powder such as vapor
phase synthesis; sol-gel, spray and etc;

interaction between colloidal particles in

ceramic slurry; dry pressing;, plastic
forming, tape casting; gel casting;
laboratory  work  providing  practical

understanding and  experience  in

advanced ceramic processing.
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MS 444 Cement technology

FUsAuneu : 1A 301 INAFNAAKAZNS
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Prerequisite : MS 301 Phase Equilibria and

Phase Transformation

MS 442 Cement Technology
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Prerequisite : MS 203 Polymer or
MS 204 Metallurgy or

MS 205 Ceramics
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Cement processing with its hydration
reaction and the microstructure of cement;
chemical, physical and mineralogical
transformation from raw mix to cement
clinker; the effect of additives for cement
structure; properties and effect of
properties; the study on fracture and
cement

failure behavior of cements;

substitution materials.
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Cement processing with its hydration
the microstructure  of

reaction and

cement; chemical, physical and
mineralogical transformation from raw mix
to cement clinker; the effect of additives
for cement structure; properties and effect
of properties; the study on fracture and
failure behavior of cements; cement
substitution materials; practical section
about water/cement ratios; consistency;
setting time; curing time; Vvisiting the
laboratory instruments involved in the

course.
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MS 463 Eco Materials
Antdadurion : 2m 201 Janmandidowiu
Prerequisite : MS 201 Introduction to

Materials Science

Aawndeu
MS 452 Eco Materials
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27 204 YangInen %5e

97 205 Ws1And

Prerequisite : MS 204 Polymer or
MS 205 Metallugy or

MS 206 Ceramics
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Evolutions; important and processing for

materials; recycle materials; reused

materials; biodegradable materials;

materials with less rare materials and with
materials  for

less  energy-consuming;

agriculture and materials for medical.
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The definition of eco materials;

evolutions and processing for materials;

recycle materials; reused materials;
reduced materials; biodegradable
materials; materials  with  less rare

materials and with less energy-consuming
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Wongmaneerung, R., Tipakontitikul, R., Jantaratana, P., Bootchanont, A,
Jutimoosik, J., Yimnirun, R. and Ananta, S. (2016). Structure and phase
formation behavior and dielectric and magnetic properties of lead iron
tantalate-lead zirconate titanate multiferroic ceramics. Materials Research
Bulletin, 75, 91-99.

Wongmaneerung, R. (2016). Effect of substitution of Zn?* and Zr** on structural
and magnetic properties of BaFe;,0,9 powders. Key Engineering Materials,
690, 76-80.

Wongmaneerung, R., Jantaratana, P., Yimnirun, R. and Ananta, S. (2014). Phase
formation, microstructure and magnetic properties of (1-x)BiFeO;_
{0.9Pb(Mg; sNb,,5)05-0.1PbTiOs) system. Ceramics International, 40, 2299-
2304,

Wongmaneerung, R., Padchasri, J., Tipakontitikul, R., Loan, T.H., Jantaratana, P.,
Yimnirun, R. and Ananta, S., (2014 ). Phase formation, dielectric and
magnetic properties of bismuth ferrite-lead magnesium niobate

multiferroic composites. Journal of Alloys and Compounds, 608, 1-7.
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Wongmaneerung, R., Jantaratana, P., Yimnirun, R. and Ananta, S. (2013). Phase
formation and magnetic properties of bismuth ferrite-lead titanate
multiferroic  composites. Journal of Superconductivity and Novel
Magnetism, 26, 371-379.

Wongmaneerung, R., Yimnirun, R. and Ananta, S. (2013). Thermal expansion and
polarization behavior in lead titanate/zinc oxide nanocomposite
composites. Key Engineering A, 547, 107-113.
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Inyawilert, K. Channei, D. Tamaekong, N. Liewhiran, C. Wisitsoraat, A. Tuantranont,
A. Phanichphant, S. (2016). Pt-doped In,O; nanoparticles prepared by
flame spray pyrolysis for NO, sensing. Journal Nanoparticles Research,
18(40), 1-17.

Tamaekong, N. Liewhiran, C. Wisitsoraat, A. Tuantranont, A. Phanichphant, S. (2014).
NO, sensing properties of flame-made MnO,-loaded ZnO-nanoparticle
thick film. Sensor and Actuators B: Chemistry, 204, 239-249.

Tamaekong, N. Samerjai, T. Liewhiran, C. Wisitsoraat, A. Phanichphant, S. (2014).
The Effect of Mn on FSP-made ZnO nanoparicles for Flammable Gases
Detection. Journal Nanoscience Nanotechnolosy, 14, T760-7764.

Samerjai, T. Tamaekong, N. Liewhiran, C. Wisitsoraat, A. Phanichphant, S. (2014).
CO Detection of Hydrothermally Synthesized Pt-loaded WO; Films. Journal
Nanoscience Nanotechnolosy, 14, T7163-776T.

Tamaekong, N. Liewhiran, C. Phanichphant, S. (2014). Synthesis of Thermally
Spherical CuO Nanoparticles. Journal Nanomaterials, 1-5.

Samerjai, T. Tamaekong, N. Liewhiran, C. Wisitsoraat, A. Phanichphant, S. (2014).
NO, gas sensingof flame-made Pt-loaded WOs; thick films. Journal Solid
State Chemistry, 214, 47-52.
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Liewhiran, C. Tamaekong, N. Wisitsoraat, A. Tuantranont, A. Phanichphant, S. (2014).
The effect of Pt nanoparticles loading on H, sensing properties of flame-
spray-made SnO, sensing films. Materials Chemistry Physic, 147, 661-672.

Liewhiran, C. Tamaekong, N. Wisitsoraat, A. Tuantranont, A. Phanichphant, S. (2013).
Ultra-sensitive H, sensors based on flame-spray-made Pd-loaded SnO,

sensing films. Sensor and Actuators B: Chemistry, 176, 893-905.
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Tamaekong, N. Liewhiran, C. Wisitsoraat, A. Varith, J. Phanichphant, S. (2014). a-
Fe,O5 thick film for NH; gas sensing at room temperature. Proceeding of
Tokyo International Conference on Engineering and Applied Sciences:
TICEAS 2014 (pp. 334-343). Tokyo, Japan.

Samerjai, T. Tamaekong, N. Liewhiran, C. Wisitsoraat, A. Phanichphant, S. (2012). Pt-
loaded WO; Thick Films for NO, Gas sensing. Proceeding of The 14"
International Meeting on Chemical Sensors : IMCS 2012 (pp.754-757).

Nuremberg, Germany.
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Soitong, T. (2015). Mechanical and thermal properties of hemp fiber reinforced
high density polyethylene composites. Key Engineering Materials, 659,
441-445.
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Intarakummerd, N. and Soitong, T. (2014). Study of Photodegradable Recycle
Polyethylene by an Addition of Poly(Ethylene Oxide) Microcapsule
Containing TiO,. Proceeding of The 8™ International Conference on
Materials Science and Technology (pp.197). Bangkok, Thailand: Swissotel
Le Concorde.

Soitong, T. and Intarakummerd, N. (2014). Mechanical and Thermal Properties of
Hemp Fiber Reinforced High Density Polyethylene Composite. Proceeding
of The 8" International Conference on Materials Science and Technology
(pp.295). Bangkok, Thailand: Swissotel Le Concorde.

Phonchaiwiriyakon, L. and Soitong, T. (2013). Mechanical Properties of Hemp

Fiber Reinforced High Density Polyethylene Composites. Proceeding of the
39" Congress on Science and Technology of Thailand (pp.412-416).
Thailand: Bangkok International Trade & Exhibition Centre (BITEC).
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Chuminjak, Y., Daothong, S., Reanpang, P., Mensing, J.P., Phokharatkul, D.,
Jakmunee, J., Wisitsoraat, A., Tuantranont, A and Singjai, P. (2015).
Electrochemical energy-storage performances of nickel oxide films
prepared by a sparking method. RSC Advances, 5(83), 67795-67802.

Ruiz-Soria, G., Daothong, S., Pichle,r T., Ayala, P. (2013). Spectroscopic study of the
diameter distribution of B-doped single-walled carbon nanotubes. Physica
status solidi (b), 249, 2469-2472.
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Pleengsanthia, K., Daothong, S. (2016). Effect of polyethylene glycol on the
performance of dye-sensitized solar cells. Proceedings of 54 Kasetsart
university annual conference (pp. 151). Bangkok, Thailand: Kasetsart
University.

Buaban, P., Pinyat, A., Daothong, S. (2016). The mechanical properties of multi-
walled carbon nanotubes/linear low density polyethylene composites.
Proceedings the 8" Science Research Conference (pp.114). Phayao,
Thailand: University of Phayao.

Chumnisungnoen, P., Daothong, S. (2015). The effect of hydrogen peroxide on the
multiwalled Carbon nanotubes structures. Proceedings of 53 Kasetsart
university annual conference (pp. 252). Bangkok, Thailand: Kasetsart
University.

Pinyat, A., Daothong, S. (2015). Preparation of carbon nanotubes and titanium
dioxide nanotubes composite for photocatalytic application. Proceedings
the 7" National Science Research Conference (pp. 1). Phisanulauk,
Thailand: Naresuan University.

Daothong, S., Duangdok, P., Tajina, W., Chuminjak, Y., Songmee, N., Singjai, P. (2014).
Solution-based synthesis of cobalt-doped TiO, nanoparticles. Proceedings
of the 31°' MST Annual Conference (pp. 116). Nakhonratchasima, Thailand:
Suranaree University of technology.

Tajina, W., Duangdok, P., Daothong, S. (2014). Synthesis and crystal structure of WO,
nanobelts. Proceedings of the 6" National Science Research Conference
(pp. 365). Chon Buri, Thailand: Burapha University.

Laopayom, K., Choommongkol, V., Daothong, S. (2013). Preparation of MWCNTs
Functionalization by Acidic Oxidation Method. Proceedings of the 30" MST
Annual Conference (pp. 168). Chanthaburi, Thailand : Burapha University.

Jomijai, R., Thapsukhon, B., Daothong, S. (2013). Preparation of Titanium (Il) Sulfate
Thin Film by Spin-coating. Proceedings of the 30" MST Annual Conference
(pp.165). Chanthaburi, Thailand: Burapha University,
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precursor for the growth of single wall carbon nanotubes. Proceedings of
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University.
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