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3.2 UWNUTLAAINITNTEANEANUTURAYOUNINTFIUHANTITEUFAINUANGATEI18791 (Curriculum Mapping) YaeE1¥13¥13AINTIULANNTS

1. AAISITN 2385 2. A3 3. vinwzmedyeyr | 4 dwinee 5. duinesn1saei
AMUFUNUS T2 LW9ALAY NITFDETT kA
N yarawazanuiuiinveu| msldmaluladarsauma
1 2 3 4 2 3 1 2 3 a4 1 2 3 4 1 2
PRE 601 3auimsvediasiaiieganianay
anvAnlautvelany (Microstructural Evolution PY o) PY o) Ol e PY
and Its Resultant Properties in Metals)
3(3-0-9)
PRE 602 Usingnisainisanewilulavgineinis
Na® (Transport Phenomena in Process ® O o o O [ o
Metallurgy)  3(3-0-9)
PRE 658 N1SVIAAOULAZILATIZAANWULVDI
lang (Metals Testing and Characterization) o o @) o O| @ o
3(3-0-9)
PRE 651 ununiaunavasna@Luuvay
29AUTENOU (Multicomponent Phase o @) o O o @) o
Equilibria) 3(3-0-9)
PRE 652 n15:Ua8ubUasuava9LUd PY 0O PY ') PY PY
(Transformation of Solids) 3(3-0-9)
PRE 653 a3fnssu ® ® O PIIS Py ®
(Engineering Materials) 3(3-0-9)
PRE 655 %%mﬁLﬂﬁwﬁﬂmé’ﬂwmwaqﬁuﬂ’mas
ninduda (Methods of Surface and Interface o O| O o o o @)
Characterization) 3(3-0-9)
PRE 656 nsvinivuazlassasnagania ® ® O o PR ®
(Diffraction and Microstructure) 3(3-0-9)
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1. AASIIN 3BT 2. A3 3. vinwzmeleyeyr | 4 dwinee 5. dhuvinsznsdiaei
AUFUANUTTENT WINALAY N15FDENT Hag
1851 yAAALAzANSURAYaU| nsldmalulagansauwme
1 2 3 4 2 3 1 2 3 4 1 2 3 4 1 2
PRE 657 N153tAT1MlATI@I R8N IALgaUsIIm
(Quantitative Analysis of Microstructure) o o @) o o o
3(3-0-9)
PRE 658 N1SvInduLazilATIzidnwayvodlany ® ol e o ® Py ® o
(Metals Testing and Characterization) 3(3-0-9)
PRE 659 N193LAS1¥WLATIAS KGN ® ® PRIEPY Py Py ®
(Crystallographic Structure Analysis) 3(3-0-9)
PRE 661 nalnnisumniin ® ® O ol e ® ®
(Fracture Mechanics) 3(3-0-9)
PRE 662 nalnnisidsuutasgusdluesuds
(Deformation Mechanisms in crystalline o o O o o o
Solids) 3(3-0-9)
PRE 663 wg@nssunanavedlany
(Mechanical Behavior of Metals) 3 (3-0-9) ¢ ¢ O ¢ ¢ ¢
PRE 664 aamnaransyasauis ® PP ® O °® ® P
(Thermodynamics of Solids) 3 (3-0-9)
PRE 665 langingmaaiuszena
(Applied Chemical Metallurgy) 3(3-0-9) ¢ O 0| e ¢ ¢
PRE 666 langinglaznszuiunisuanvedlans
nuIMaN o ® O O [ o o
(Ferrous Metallurgy and Its Processing) 3(3-0-9)
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1. AASIIN 3BT 2. A3 3. vinwzmeleyeyr | 4 dwinee 5. fUnBENITIATIEN
AMUFUNUSTZU IS LI9AAY NI5FDENT waz
1851 yAAALAzANSURAYaU| nsldmalulagansauwme
1 2 3 4 2 3 1 2 3 4 1 2 3 4 1 2
PRE 667 langinguagnseuiunsuanvedlans
UDANGULMAN
: . o ® | O o | @ o
(Nonferrous Metallurgy and Its Processing)
3(3-0-9)
PRE 668 n1sfinnsouuazn1sUaenu
, . , o ® O @) o o o
(Corrosion and its preventions) 3 (3-0-9)
PRE 669 N153LATIEANUESeIslangingd
, . . o ® O @) o o o @)
(Metallurgical Failure Analysis) 3(3-0-9)
PRE 671 nsidenld n1seonuuu wag
mmgmam%&uaﬁa@ (Materials Selection, o o @) o o o @)
Design, and Economics) 3(3-0-9)
PRE 672 N1599NLUUIUNAD
, . o O O| @ o o
(Casting Design) 3(3-0-9)
PRE 673 Tandmsumsldnuiigamgiiasias
gaungiein (Materials for Elevated o ® O ® O o o
Temperature and Cryogenic Service) 3(3-0-9)
PRE 674 Fviaauazaudniule
. e o o O | O O| @ o o
(Biomaterials and Biocompatibility) 3(3-0-9)
PRE 675 flnAdigeianan
_ v ® | @ o @) o ®
(Materials Ecology) 3(3-0-9)
PRE 676 aussanmuazaudaiioldvesian
(Materials Performance and Reliability) o @) @) o @) o @) o
3(3-0-9)
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1. AUSIIN 38FTTU

3. inwenaleygyn

4. AIuUNNW
AMUFUNUSTENING
UARALAZAINSURAYU

5. AIUNNWZNISIATIZH
LWIRLAY 158615 wag
nstmalulagasaume

1 2 3 4

1 2

PRE 677 NFIATIEMLATAIUANNTEUILNIIHER
Tan

(Analysis and Control of Metal Processes)
3(3-0-9)

@) ®

PRE 678 Tandmsun1sldaumansunme
(Materials for Biomedical Applications) 3(3-0-9)

PRE 681 n55838919ANS0Uvadlany
(Heat Treatment of Metals) 3(3-0-9)

@)
[

PRE 682 3Mg1@a@nsuazimingsunuR?

(Surface science and Engineering) 3(3-0-9)

PRE 683 M3iiAszsinszuiunstugy
(Forming Process Analysis) 3(3-0-9)

PRE 684 Ansndnansnisudasi
(Solidification Science) 3(3-0-9)

o

PRE 685 Jfmnssunisuaelanedues
(Advanced Foundry Engineering) 3(3-0-9)

PRE 686 laneingnuodlaniem
(Powder Metallurgy) 3(3-0-9)

@)
OO0 @/ OO | @

® O @& | O
o

PRE 687 vguijwazuurufjifvesniswanman
(Theory and Practice of Steel Production)
3(3-0-9)

@)
[

PRE 691 5218U35n15398)
(Research Methodology) 3(3-0-9)
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AMUFUNUSTENING LWIRLAY 158615 wag
1851 yAAALAzANSURAYaU| nsldmalulagansauwme
1 q 1 2 3 q 1 2 3 q 1 2 3 q 1 2
PRE 699 wadofiiewy (Special Topic) 3(3-0-9) ® 6 O O o O o @) o
PRE 695 @11 (Seminar) 1(1-0-3) ® O & & O ONN NBNO @) o
PRE 697 Inenilnus (Thesis) 12 vulein o e 6 o o o ® &6 6 o o o o o
PRE 698 lAs99u3deasa1nnssy
‘ : oo o ® 6 o o o ® 6 6 & o o o o
(Industrial Research study) 6 UM
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1. ngsudsunsavdninaailunisiissiuasiuu (n5n)
Julumuszdevuninendemaluladnszaeuindisuys 1enen1sinwssaudadindnwm
WA, 2547 99 23.1 Iuusnansinwndufshusdmsuunasseivn lunmseunauduede
Tfeumiasnesdundy sinansAneudy wazanuvnedselud
NANISANYY WAL ALY

A 4.00 Moy (Excellent)

B+ 3.50 @un  (Very Good)

B 3.00 # (Good)

C+ 2.50 ApUlNNA (Fairly Good)

C 2.00 wold (Fair)

D+ 1.50 Apuv190eu (Fairly Poor)

D 1.00 @9y  (Poor)

F 0 fn (Failure)

Fe 0 aniflesanngeu (Failure: absent from examination)
Fa 0 andlesrnnandeuline lifavsaeu (Failure: insufficient attendance)
W - 90U NIEU (Withdrawal)

S - wala  (Satisfactory)

| - ”Lg\iamuvﬁaj (Incomplete)

U - lauwela  (Unsatisfactory)

Aud. - msiseuwuuldAnnsn  (Audit)
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- nsmuaeulusERuseIn ﬁm'ﬁﬂszLﬁuﬁu’ﬂuﬂ”mmw@,l,awﬁﬂ’a
- mymuaeulusziundngns Tszuudseiununinnely elilunismiuaey
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LageUss e U Ing1§emAlLlaENTEIRUNAsUYS 11AensAnuITERUTMAnANYY WA, 2547
fo 32 thdnwagldsussmailetnsingin vioUsyaanuminerdedlotnaaun AsuBusl
322 UnfAnwiszauUsgeln
3221 tn@nwiue n kU n (1) fesauoinerinuduazasuriunisaouniadu
gavineg warllunanaddediuguiuu (Full Paper) lasumsafiniluansansignisseauuned
laitfosnd 1 3u
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ndnans warliwdiussiuazunuedsavadliisn1 3.00 nieuiuausinednusuaranuriuns
aouthnivdtugarig uasiinanumsunslusuuuilaguuuuniledslysuiduiduineninug
32.2.3 tnAnwk v desfnwlinsumheiauassednnulasaiiadnans duay
sefuazuuwadnavalaisng 3.00 nieuis
(n) @ueNSANYIAUANBATELALADUHIUNTHRUUTE IR
(Comprehensive Exammination) %38
() auenmsfnwAunindaszuavasurunsasutniaduaaine
32.2.4 Fesmouindnawsnauiaiuindduiiugiu fetneisenaiimunnis
difavdngnsnmuisisussmaninaeulnsanntuduidunisaeuriunwimeUssmanle dmsu
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vuandl 7 msusziuRmAmEngns
1. MSANUNINTFIY
néngnslemuiumsusziununmaufianiuminerdomaluladwszasandisuyd luns
Uszquadedl 187 iotuil 4 nuntus 2558 TauAldauifureundnnisssuudseiuamain
nsAnwves uas. Aldszuuyseiuganim CUPT QA (Coundl of the University Presidents of
Thailand Quality Assurance) lngluszaunangnsli 1dinagives ASEAN University Network -
Quality Assurance (AUN-QA) aauseinalng wsevinudnans lauszasAaglvdnisuseiuamunin
AuwuInadug fduiivensuluseduaina wu Association to Advance Collegiate Schools of
Business (AACSB), Accreditation Board for Engineering and Technology (ABET) =@ Alawguiu
msUszdfiusziundnansazuudlaidu 2 esAuszneu laun
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fifirnudasuita 4 H “Head Hand Heart wag Human”
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4.1 MIUTNITIUUTEUI
AMZAAYIUN LI UUTEN AU T2 AUl aUOsDAMENTTUNITUI NI TN T84
4.2 w¥wensnisieuntsseuiisleginu
AsfusiLazgUnsalmsiSeunsasy

a1au Yagunsal U
1 NABIansIAY R
2 LA303Un polishing A4
3 LA3DITAANLLD LASDY
il LA IAAILTINTLLNA A5 D9
5 WBURMMYIEN L1
6 LASDINAADUAITUNAUN A A5 D9
7 WIRaNAUANTU (Induction furnace) 7
& v =® 1 a a
8 gunIaNnLazUuNNAIgUKNL (Data logger) LAY
9 | aunsalingaumgil (Thermocouple) ,

10 | deaaduaisndl

11 WMIDITIUMUNDE9ATLIEA

12 | iSeingauniiuuudunisng

13 LASDIFATUIUNLSEU (Cut-off Machine)

14 w3uSeu (Mounting Machine)

15 LATDNTANTZANENIIIE

— |~ |, |~ NN NN R, R, R, R, R, ]ND]O Wb
=3
ho)

16 WPWIRIRRTUIUlanEmelULADY

° e a
AN LAZLENANS NhUluN1SSaUNISaU

A10U 5789N15 AN dninivan
Introduction to the Thermodynamics of | David R. Gaskell Taylor and Francis
Materials

2 | Thermodynamics in Materials Science Robert T. Dehoff McGraw-Hill
Thermodynamics of Materials Volume 1 | David V. Ragone, John Wiley and
and Volume 2 Sons,Inc.

4 Steel and Its Heat Treatment K-E Thelning Butterworths

5 Physical Metallurgy Principles Robert E. Reed-Hill PWS-Kent

and Reza Abbaschian

6 Physical Metallurgy Handbook Anil Kumar Sinha McGraw-Hill

7 | Heat-Resistant Materials ASM Specialty ASM

Handbook

8 | Creep-Resistant Steels F. Abe CRC

9 Fundamentals of Creep and Creep- F. Garofalo Macmilan
Rupture in Metals
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aeu 318A1T AIEN anun
10 | Deformation and Fracture at elevated N.J. Grant M.LT. Press
Temperatures
11 | Failure Analysis and Prevention ASM Specialty ASM
Handbook
12 | Fratography ASM Specialty ASM
Handbook
13 | Analysis of Metallurgical Failures V.J. Colangelo John Wiley and
Sons,Inc.,
14 | Failure Analysis Case Histories and F.K. Naumann ASM
Methodology
15 | Research methodology Kumar, Ranjit Pearson Longman
16 | Modern Surface Technology F.W., Bach et al. WILEY-VCH
17 | Materials Degradation and Its Control by | AW. Batchelor et al. | ICP
Surface Engineering
18 | Lubrication at the Frontier D. Dowson et al. Elsevier
19 | Surface Texture (Surface Roughness, ASME ASME
Waviness and Lay)
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n. AN85UNIIEIVT
LNG 550  3wuduitununsdsngudwmduindnunszaudadiafnem 2 (1-2-6)
(Remedial English Course for Post Graduate Students)
AyrdsAunauy : 1l
seinigatuliuiiugummdnquuasinuedisnduesindnviiielieglusedud
annsadniSeu 31 LNG 600 Mdegnadivsyansnin naesaudaasuliindnuiinanuiulalunisld
awdang lududendnn llddvuandenifiuduen wisgadunisuflodyninisFeu
awdanguuasinfny lnsameUsaduiiinfnunidgmunniigs uenanissdaaiuliinfnu
BouimsdansmaBeusenuies sudumsianunrinuznsSeuinudings Tnglidesiangiaou
This course aims to instill the backeround language and necessary skills for
undertaking LNG 600 and to raise the students’ confidence in using English. There will be
no predetermined focus of the course, but instead it will concentrate on those areas where
the students are weakest and need most improvement. The classroom teaching and
learning will be supported by self-directed learning to allow the students to improve their

language and skills autonomously.

LNG 600 Jwinwndengeseninnisieulundngasdmivinfnerszaududinine
(In-sessional English Course for Post Graduate Students) 3 (2-2-9)
Sendedunau : LNG 550 SvuSufiuntunsangudviutindnensesududindne
Wianun1saaU placement test ldpzuuumunaEiiniadviivun
31ﬂimﬁﬁ%qﬂszaaﬁLﬁaﬁwmﬁﬂmmmé’aﬂqwﬁLﬁ'msﬁ’aﬂﬁ’umiﬁaumaaﬁﬂ Anw

seAuldnfnwanuiainssuians eaansiasimalulad Taeidurinwen1sinUus walyl

duniindidonihensallaenss medwiaudunisldnvdinguiinsafuaudosnislunsld

AMeesiindne Tnsaniziuniserusarnsleudaindnwdeddlunsilaseny Tusedn

Fndnwiaglifn fiRtuneunisilassnudaudnismdoyadneds aufsnadousovaniing

uen9ndl tnAnwagldiFoudnagninisfeudiolininueninFoudnivsingudenuies ilevluld

TunnsdeansiiuivseuentesSeusely
This course aims to develop English language skills relevant to mature students

in Graduate Degree Programs in Engineering, Science and Technology. It will be based on

practical skills, but will not be yet another grammar course. Rather its focus will be on the
real language demands, particularly in reading and writing, faced by students in the course
of their studies. It is project-focused and simulates the stages in preparing and presenting
research, from finding references to writing a final draft. The course will equip students with
language learning strategies to facilitate ongoing autonomous learning and will emphasize

language use not usage, real communication not classroom practice.
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PRE 601 3Ymumsvadlassairegamauazaudaldunvadlans 3 (3-0-9)
(Microstructural Evolution and Its Resultant Properties in Metals)
AyrdsAunau : laid
AnYlASIAS19IEAUDEADN AINUUNNTDILUKEN ﬂﬂiLL‘Wﬂ‘Lﬂa%%LL%ﬂ ﬂi%U?UﬂWiLL%ﬂé}l”J

mslavesndn nMswasuldadlasiadiamagania audfivnanauagnisneniwveslans Annuduiius

senIantidg o Aulasadiamnganiavesians wuuamauns nalnn198519A NI IS VD

lave nadifinulavgInemenmennvedlanenguivin uazuenngumnan
Topics include atomic structures, defects, diffusion, solidification, grain growth,

microstructural evolution, Mechanical and physical properties of metals. Structural
transitions and structure-property relationships through practical metals examples. Phase
equilibrium diagram. Strengthening Mechanisms. The lectures are widely illustrated with
examples and applications based on ferrous and non-ferrous.

Hadnsn1siseus: dnAnwanansaeiuielaswaeseaussney anuunnTeslundn N3
wnslulavzuds nszuaumsudein nmslavendn nmswasuudatlassairenisgania autfivana
wagnNeInYedlane ANuduTuSTEniantRne 9 Aulassadeniganinvadlans WHunm
auna nalnnisaseenuudusedans nsdfinwlanginemanenwvedansnguivin uazuen

NQULAAN

PRE 602  Usingnisalnisanemlulanginginiswan 3 (3-0-9)

(Transport Phenomena in Process Metallurgy)

AdeAunay : il

vanmsiinsensivaveswouval mamomauieu uaznisuns fegdudeufin
fRyatesiuimnssulannis nmsUszgndldaulunssuisnialannis (1ssuisnieaiiuiou
msyuudalagiaimes nmadeslans msvaelans msugnadniAen)

Principles of fluid flow, heat transfer and diffusion. Practical examples relevant to
metallurgical engineering. Applications in Metallurgical Processing (heat treating, laser
transformation hardening, welding, casting, single crystal seeding).

HAGNSNSSEUS: UnAnwillaiuianudilalunginssuvesdsingnisalinisanginves
langInensuan aunsauszendlinsanewm vedlaningInsuan

PRE 651  uWupiisunavadnauuuvatgasfusenau 3 (3-0-9)
(Multicomponent Phase Equilibria)
deduniou : laill
waNMTNsgAIMTAMAR ST mMUALNLYTANAR NMTUTTNAAMNIUTNAFERS TEUY
29AUTENDULFIYY UAYTEUUABIDIAUTENDUY: T8UU Eutectic, Peritectic, WAz svuufidudoudu ms
udsinazlaseaireniegania szuvanuesduszneviiadl 12 wae 3 lifinisuusiu msidien
uunfiaunaveaaulilunisesnuuunsidon nsssmsmnuieu mande wazsuduY
Thermodynamic  principles  governing phase equilibria.  Estimation  of

thermodynamic properties. One-component systems and Two-component systems: eutectic,
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peritectic, and complex equilbria. Solidification and microstructure. Three-component
systems: type |, Il and lll invariant equilibria. Applications of phase equilibria to the design of
welding, heat treatment, casting, and other topics.

wadnsnsieus: Whlavdnnismsgavmamansildnsounqudsduiunugiauga 2
A11150UTTUIUVBIAINI QUUNAAIANT TEUUBIAUTENOULALT LALIYUUARIDIAUITENDY: SEUU
Eutectic, Peritectic, uag svuuidudeudu 3 edurensuisiuazlassainamisgania syuvany
osAUsEnauvindl 1 2 uay 3 Alufinisudsiu 4 mstieunundaunavesvaunldlunisesnuuy
nM9uen N3sITNIANLTeU NSUEe wazduBue

PRE 652  m1swAsuuuasvasvasuds 3 (3-0-9)

(Transformation of Solids)

FyrdsAunay : Ll

ﬂﬁ]%’aﬁugﬁﬂumiﬂmﬁmﬁﬂamaéﬂmw\la wazAMAN YU NLASIA10BITY N3
Wasuulaswaana n1siinndn nisanedniugd nsenezneu nsinnseu n1sineenlud A3
ﬁugmssé’uawamé’m%’ummwﬁ mMsAnszivamansvesnisunsiussuuainas vanela
Tassaandnuaslassairsnsganavesnsiasuutaaduininles

The basic factors that determine phase equilibria and structural characteristics of
solids. Phase transformations, nucleation, recrystallization, precipitation, corrosion, and
oxidation. Basics Knowledge of Atom for diffusion. Analysis of diffusion kinetics in single and
multiphase systems. Martensitic transformation-crystallography and microstructures.

nadwiniaFoud: svydadeiiugnlunisfinnsaunfvaunadvona uasandnunenis
Tnssa¥evesaands 2 eSursnsdsuulaswanila nsiiandn msnnudnlug n1sanagneu N3
fansou naiineenled 3 Wilanudiiugussduesaoudmiunisun mslinmedaatman sves
msunsluszvuaisauagvatema lassaiundnuaylassairmisganiavesnisiuasuulas
Dusnsinula

PRE 653  Qfan35uddn 3(3-0-9)

(Engineering Materials)

Ardeduniou : laid

lassasseznounazlassasimantuvewds Anuunnsewan wazauliauysally
vosuds andivedlane nalnvesmsviliudusdu wlalaezunsy seuusmidion 2 519 uay 3 579
wlalaezunsuvosndnndiniveu vlnvessmidonaznifivessiniolumin nnsuiuasu
laseadaganiauazmMaiUAsuuUasaudfivnana uuannmsdsulassanadegamniaiuaziile
Husseilles nsnidnsanufeuveavinndnie nalnvesnisuns winndnie mdnnduedesile
wiannanlfalin wanndmuanuseu wanvdewazivanuaelie laenanuennguman ¥laveds
3o mihflvessinide dnvnrlasiaine autRnaznsldenvedansnauuennguivan wu egiides
nosas wunfidey waznsiiuaundenenisldnisanadnveddangsmanmanuaglanzusnnga
mén madenanimuaznsianseululave w9ifind ndies wazaoulnan

Atomic and crystalline solid structure. Crystalline defect and imperfections in

solids.  Metal properties. Strengthening mechanisms. Phase diagrams: Unary, binary and
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ternary. Iron-lron carbide equilibrium diagram. Types and effects of alloying element in
steel. Microstructure transformation and change in mechanical property. Heat-treatment of
steels. Diffusion mechanism. Plain carbon steels and alloy steels. Tool steels. Stainless
steels. High temperature steel. Cast irons. Non- ferrous metal. Types and effects of alloying
element in non-ferrous metal. Microstructure, Properties and applications of non-ferrous
metals such as aluminium, copper, and magnesium. Precipitation hardening. Materials

degradation and corrosion. Ceramics. Polymers and composite materials.

PRE 655 Asmsinneinadnumsvasiufiauaswinduda 3 (3-0-9)

(Methods of Surface and Interface Characterization)
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Principles and engineering applications of major methods of structural and
interfacial characterization, including light microscopy, color metallography techniques,
polarized and Nomarski optical microscopy, scanning electron microscopy, transmission

electron microscopy, EDS, low-energy electron diffraction.

PRE 656 n1siniuuazlaseasngania 3 (3-0-9)

(Diffraction and Microstructure)
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X-ray and neutron diffraction using Laue equations, Bragg's law, and the
reciprocal lattice. Use of Fourier transforms and series to establish relations between
intensity and distribution of scattering density. Applications to identification of materials,
texture, small angle scattering and Rietveld analysis. Determines structure through diffraction
effects: the phase problem, Patterson function, and direct methods for phase determination.
Qualitative description of atomic arrangements.
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PRE 657  n1saasevilaseadneganialdeUsunn 3 (3-0-9)

(Quantitative Analysis of Microstructure)
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A review of basic probability theory and statistical analysis, with particular
emphasis on terms and definitions of a microstructure. The properties accessible to
quantification, the Explaination for application of software tools needed to quantify the
microstructural graphics. Applications of quantitative metallography to problems in failure
nalysis, solidification, heat treatment, phase equilibria, and deformation behavior.
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PRE 658 ﬂ']iVIﬂﬁE]‘ULLﬁ%%Lﬂi’]%ﬁﬁﬂﬂmZ%@ﬂIﬁﬂ% 3(3-0-9)
(Metals Testing and Characterization)
yrdsAunau : laidl
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Principles of metal testing and characterization include microstructure
examinations, macrostructure examinations, mechanical testings, metal characterization,

heat treatment of metals, non-destructive testing, and thermal analysis.

PRE 659  A153LAS1ZHIASIES19NEN 3 (3-0-9)

(Crystallographic Structure Analysis)
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Properties of X-Rays, Diffraction, Crystal Symmetry, Determination of Crystal
Structure, Phase-diagram Determination, Crystal Quality, Transmission Electron Microscopy,
Kikuchi Lines.
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PRE 661  nalan1suaniin 3 (3-0-9)

(Fracture Mechanics)
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Deformation and fracture mechanics of engineering materials, fracture,
microstructural aspects of fracture toughness, environment assisted cracking, fatigue crack
propagation, Fracture-mechanic design, analysis of engineering failures.
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PRE 662  nalnnnswasuutasgusrsluvesude 3 (3-0-9)

(Deformation Mechanisms in Crystalline Solids)
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Deformation processing of metal, Fracture mechanisms, Mechanical properties
at high temperature for superalloy, stainless steel and heat resisting coating materials.
Relation between chemical composition, microstructure and high temperature application.
Effecct of alloying elements on dislocation motion. Diffusion in lattice.  Dynamic
recrystallization. Effects of environment, temperature and operating cycles on life prediction
and remaining life assessment.
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PRE 663 WgANsIUNINavaslane 3 (3-0-9)

(Mechanical Behavior of Metals)

deAunau : 1
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Mechanical properties and relationship.  Plastic deformation of materials.
Relationship of microstructures to mechanical strength.  Strengthening mechanisms.
Characteristic of Fracture Surface, Creep theory and Fatigue theory.
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PRE 664  QaUVWAAAAIUDIVDILUY 3 (3-0-9)

(Thermodynamics of Solids)
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Thermodynamics of engineering materials. Review of first, second and third laws
of thermodynamics. Equilibrium calculations for pure substances. Equilibrium calculations
involving pure substances and solutions. Behavior of solutions. Behavior of gases.
Reactions involving gases. Gibbs free energy and Phase diagrams of binary systems.
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PRE 665 langing maaiivszend 3 (3-0-9)

(Applied Chemical Metallurgy)

dedunau : il

paduMIAl AunAYEINALAY NI NFUIUMITITUFeUTRINTTIIBNslanenTs 1y
Maweuus Msgs UFAseImsiiiuuazaneondiou msnqaus msuiuanmlilane uians msde
Toudoaulugadliiin nsifnuazniseunuaLan uaznsdAnwidnanfiieidos

Stoichiometry, Mass and energy balances. Complex metallurgical processes such
as mineral processing, roasting, oxidation-reduction, smelting, refining, selective leaching, and
electrolysis. Formation and control of slag. Related case study.
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PRE 666  langinguaznszuiunisuanvaslanznganin 3 (3-0-9)

(Ferrous Metallurgy and Its Processing)

AyrUeAunay : laidl
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Iron and Steel making process, oxygen blast furnace steelmaking process, electric
arc furnance steelmaking, ladle metallurgy; AOD process, direct reduction and smelting
processes. Continuous casting of steel products. Classification and basic metallurgy of cast
irons and steels. Metallurgy and properties of cast irons and steels. Heat treating of cast
irons and steels. Graphite formation. Phase transformation in Fe-C system. Martensitic
transformation. HSLA steels and stainless steel metallurgy.

naansnIsseus: Undnwiaiunsoesuienssuiinisnanmanuazsimannal nsndn
wannETBoanday wensn langdneludninilany nssisensneu-sendiau feendndu
olof) nsuislasesinduneudawads msvaenuusaiesdmsunansasindnnd vlinuazians
Iefiuguvouninudenssndnndt  auaulfsns 4 veundnvdeuazindnnd nssuitniseuyu
Younanraenazinanndn nssuisnisiandnnsilve nsiasuslaanaluszuy Fe-C n1iin
Tassairandimiled wdnndmansanuudusegs langinerdmiumanndldadu

PRE 667  lanzinguaznszuiumsnanvadlanzusnnganan 3 (3-0-9)

(Nonferrous Metallurgy and Its Processing)

AyrvsAunau : Ll
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Properties, manufacturing process and application of copper alloys, aluminum
alloys, magnesium alloys, and titanium alloys.  Correlations between composition,
microstructure, heat treatment, and properties.
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PRE 668  n1sfiansauuazn1slaiu 3 (3-0-9)

(Corrosion and its preventions)
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Thermodynamics and kinetics of metallic corrosion. The common forms of
corrosion and corrosion susceptibility tests. Corrosion prevention under economic
considerations. High temperature oxidation. Case study.
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PRE 669  N153tAIZRANULEE RNl ansINen 3 (3-0-9)

(Metallurgical Failure Analysis)

AyrdsAunay : il
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Procedure for failure analysis. Investigative techniques. Distortion failures. Basic
single-load fracture modes. Stress systems related to single-load fracture of ductile and
brittle metals. Fatigue fracture. Wear failures. Corrosion failures. Elevated-temperature
failures. Case study of metallurgical failure analysis.
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PRE 671  n1sidenld n13eenuuu uasiAsegA1ansvasdian 3 (3-0-9)
(Materials Selection, Design, and Economics)
IdeAunau : Ll
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A survey of techniques for analyzing the choice of materials, processes, and
design determine properties, performance, and cost. Topics include production and cost
functions, mathematical optimization, and evaluation of single and multi-attribute utility,
decision analysis, materials property charts, and performance indices. Application of
analytical techniques to develop a plan for starting a new materials-related business.
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PRE 672  N13599NLUUIIUNED 3 (3-0-9)

(Casting Design)

AyrdsAunau : laidl
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Melt reactions, mold design, Coring selection, Problems encounter in thin
sections and junctions. Dimensional variation and tolerance, solidification shrinkage, casting
accuracy, surface finishing. Structure properties and defects of the finished casting. Design
for die casting, corrosion resistant castings, heat resistant casting. Selection, properties,
and applications of non-ferrous alloy casting.
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PRE 673  Yandwsunislisnuilaumgiigaazgaumgiin 3 (3-0-9)

(Materials for Elevated Temperature and Cryogenic Service)

AyrvsAunau : Ll
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Mechanical behavior of metals and other nonmetallic materials considering
composition, structure, environment, and service conditions. Structural stability. Creep and
stress rupture. Deformation mechanism maps. Fracture mechanisms maps. Degradation of
metal due to high temperature operating and cryogenic services
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PRE 674  Yadaquazanudiiula 3 (3-0-9)

(Biomaterials and Biocompatibility)
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Evolution of discipline for Biomaterials Science by including information on hard
biomaterials and soft biomaterials, orthopedic ideas, cardiovascular concepts,
ophthalmologic ideas, and dental issues. Balance of fundamental biological concepts,
materials science background, medical/clinical concerns, as well as a coverage of
biomaterials past, present, and future.
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PRE 675  HAlaiedan 3 (3-0-9)

(Materials Ecology)
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Quantitative techniques for life-cycle analysis emphasize on materials extraction,
processing , and recycling; and economic analysis of materials processing, products, and
ready to markets.
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PRE 676  aussanmuazamidanaldvasian 3 (3-0-9)

(Materials Performance and Reliability)

AyrdsAunau : Laidl
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The failure and wear mechanisms for a variety of materials (metals, ceramics,
polymers, composites and microelectronic parts). Multi-axial failure theories. Case studies of
failure mechanisms (plastic deformation, creep, fracture, fatigue, wear and corrosion). Life
assessment. The methodology and techniques for reliability analysis.
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PRE 677  N135ALATIEVLATAUANNTEUIUNTSHENLANE 3 (3-0-9)

(Analysis and Control of Metal Processes)

Ayrdeaunau : 13l
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The fundamentals of the processing-structure property- performance
relationships for casting, powder metallurgy, heat treating and coating manufacturing
processes. The fundamental relationships between the process parameters and the
specifications will be examined in terms of process control requirements and process
capability. Process parameter measurement and control strategies will also be discussed.
The course will include team projects and industrially supplied problems.
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PRE 678  dagdmsunisidaruninisunnd 3 (3-0-9)

(Materials for Biomedical Applications)
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Introduction to the interactions between cells and surfaces of biomaterials.
Surface chemistry and physics of selected metals, polymers, and ceramics. Surface
characterization methodology. Modification of biomaterials surfaces. Bulk properties of
implants. Acute and chronic response to implanted biomaterials. Topics in drug delivery, and
tissue engineering.
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PRE 681 n55u35n19Ausauvedlans 3 (3-0-9)

(Heat Treatment of Metals)
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Theories and principles of dislocation on strengthening mechanism of metals,
recovery, recrystallization, and grain growth. Phase transformation of solid in Metal. Surface
hardening. Other heat treatment techniques emphasized on metals. Equipment and quality
control.
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PRE 682  InendamsuaziAanssuiiuiia 3 (3-0-9)

(Surface Science and Engineering)

AyrsAunau : Ll
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Theory of surface reconstructions, electronic properties of surfaces, interfaces
and overlayers. Characterization of surfaces by photons, electrons and ions as probes. The
effect of substrate surface structure on the overlayer properties. Theoretical and
experimental evaluation of surface energies, solid-liquid and solid-gas interfaces-surface
potentials, colloids, sedimentation, adsorption and reaction on surfaces. Damage of the
surfaces by corrosion and wear. Wear mechanisms, and categories of wear. Surface
modifications by diffusion, heat treatment and by coatings, surface processing by laser,
electrons and ions.

NaaNSNIsseus: awsaeSurenguinisanueily autiniadidinuselindveiia
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PRE 683 ms’imm:ﬁnszmumiﬁugﬂ 3 (3-0-9)

(Forming Process Analysis)

AyrtsAunau : Ll
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Plastic forming of metals, bending, forging rolling, forge rolling, drawing, sheet

metal forming, forging of complicated shapes, geometry of plastic zone, formability,
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asymmetry of plastic deformation, Forming analysis. Computer simulation of forming
process.

wadwsnideud: dndnwdenudarudilalunssuiunistugumenalansuazanas
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PRE 684  3ngnA1ansn1sudesia 3 (3-0-9)

(Solidification Science)

IdeAunau : 1l
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Advanced developments in various phases of the foundry and welding
industries, application of scientific and engineering principles to solidification phenomena,
refining, metal casting and welding problems. Nucleation and growth theory.
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PRE 685 ?Jmniimmswdaiam%"uga 3 (3-0-9)

(Advanced Foundry Engineering)

GeAunau : il
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Principles of liquid metal processing. Molding and casting processes. Foundry
equipment and processing; melting processing, processing of castings, modeling of
solidification and heat transfer, modeling of microstructural evolution.
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PRE 686 lanzmgnvaslansns 3 (3-0-9)

(Powder Metallurgy)

rdedunau : laidl
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Various type of powder processing and how these affect properties of the

components made.  Current issues in the subject area, from mass roduction to
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nanomaterials, will be discussed. Preparation and fabrication of metal powder; engineering
properties and industrial uses; theory of compaction and sintering.
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PRE 687  wquijuazuuiufjufvasnisudnman 3 (3-0-9)

(Theory and Practice of Steel Production)

AyrdsAunay : il
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In this course the theory and practice of steel products manufacturing will be
reviewed, drawing upon knowledge from previous courses and the vast knowledge and
experience of several experts from local industry. Topics to be studied include: carbon and
alloy steels, hot-working, cold-working and the manufacture of common product forms
(including both rod and bar and flat-rolled steel), and welding technology.
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PRE 691  5U8ua5n15998 3 (3-0-9)
(Research Methodology)
AyrdsAunau : laid
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Definition and Types of the Research. Research and Problem Solving. How to
define the problem. How to formulate the hypothesis. Root Causes Analysis. Some
techniques for hypothesis testing i.e. significant testing, Analysis of Variance (ANOVA), Design
of Experiment (DOE), PM analysis etc.

PRE 695  &fuuun 1 (1-0-3)
(Seminar)
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Students form a group to express and discuss their experience during their

industrial research project including discuss with theirs advisers and experts from industry.
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PRE 697  ngndwus 12 wiqghin
(Thesis)
AyrtsAunay : Ll
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This course consists of a laboratory or field project under the supervision of a
faculty member in the related approved topics. They must write up the thesis and perform

final presentation.

PRE 698  1A3991U38anamnIsy 6 i7efn
(Industrial Research Project)
AyrtsAunay : 1l
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Students must work on their own industrial research project to solve the

problem for 4 months with writing the report and defense their Exam-Project.

PRE 699  iadaiiiAty 3 (3-0-9)
(Special Topic)
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Study the advanced topics of current research interests in physical metallurgy

which the details of the subject will be outlined due to the selected topic.
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