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. RUINIVIVIAY
PRE 61001 nswAsuudasmeddnalunianisndn
(Digital Transformation in Manufacturing)
PRE 61002  mdnnsvesiuamaufiinisgnamnssuiidsdy
(Principles of Sustainable Industrial Practices)
PRE 61003  #inWeATINEIAINTTULAZNITLAUQYIN
(Engineering Logic and Problem-Solving Skills)

€Y o

PRE 61004 nagnsiulaznIsuInseeuiiussdnsua
(Leadership Strategy and Effective Management)
PRE 61005 @di@iFnsy

(Engineering statistics)

10 #U28NA
1(1-0-3)

1(1-0-3)

1(1-0-3)

1(1-0-3)

1(1-0-3)



PRE 61006 #u31u1N15398 1 1(1-0-3)
(Research Seminar I)

PRE 61007  #331u1N15398 2 1(1-0-3)
(Research Seminar II)

PRE 61008  se.U8U38N19398 1(1-0-3)
(Research Methodology)

PRE 61009  &UsuNIAMNITURAAIMNTUALTEUUNTHEAR 1 1(1-0-3)
(Seminar in Industrial and Manufacturing Systems Engineering I)

PRE 61010  &uaU1IAINTINOAGIMNTUAYITUUNITHER 2 1(1-0-3)

(Seminar in Industrial and Manufacturing Systems Engineering II)
. RUNIY AN
WNUAISANYIN 1 wuvirins (Gmeniinud) 17 wwhin

LEUAISAN®IN 2 WUUIVTN (NSAUAINDETY) 23 AU

¥1. NUIAIYURBNNIIAINTTUIAFINNITUALIZUUNIINAR

v1.1 ngudvindafneiiiay (Special Topics)
PRE 62001  UafNwfilAYNINIAINTTUENAMNITUALTEUUNTHAR 1 1(1-0-3)
(Special Topics in Industrial and Manufacturing Systems Engineering 1)
PRE 62002  da@NyilAym19IAINTSHERAMATHALTEUUNTNER 2 1(1-0-3)
(Special Topics in Industrial and Manufacturing Systems Engineering II)
¥1.2 nguiviadvianazinalulagnisnanuualu
(Digital and Emerging Manufacturing Technology)
PRE 62101 nsleulusunsudmsunisussgndldlugnamnssy 1(1-0-3)
(Programming for Industrial Applications)
PRE 62102  M300NUUUNAR it 1(1-0-3)
(Advanced Product Design)
PRE 62103  nssisnsnaniugs 1(1-0-3)
(Advanced Manufacturing Processes)
PRE 62104 msalasIziszuunIswanadell 1(1-0-3)
(Analysis of Modern Manufacturing Systems)
PRE 62105 Msin3eudoyadmiun1sinn1senaIingsy 1(1-0-3)

(Data Preprocessing for Industrial Management)



PRE 62106

PRE 62107

PRE 62108

PRE 62109

PRE 62110

PRE 62111

PRE 62112

AaTwiImeteyadmiunsIanIsenaImnT Ty
(Data Analytics for Industrial Management)
mMyUszgndlinisBeuivesieiadunianisuan
(Machine Learning Applications in Manufacturing)
msUszendlddyuseavglugaamngsy
(Industrial Applications of Artificial Intelligence)
wialulaglssnudaaiey

(Smart Factory Technologies)
YUBUADAAMNTINUAZNNTYINTUSRL IR
(Industrial Robotics and Automation)
seuuansetindlugnamnssuadelvy
(Mechatronics Systems in Modern Industry)

WInNTINFULUUSINAdmTUNISNan dugs

(Business Model Innovation for Advanced Manufacturing)

¥1.3 NFUIYINITINUANU NITIANITTLUY KAZAITUINIINITHER

(Planning, Systems Management, and Production Management)

PRE 62201

PRE 62202

PRE 62203

PRE 62204

PRE 62205

PRE 62206

PRE 62207

PRE 62208

PRE 62209

AenssunlEgUnudanagns

(Strategic Supply Chain Engineering)
N13IANITNTHAAKAENITALTUIY
(Operations and Production Management)
NI NUNUN AT IMNTTTINAENS

(Strategic Industrial Planning)
NI0ONLUULAZILATIZNNITNABDINITIAINTTU
(Design and Analysis of Engineering Experiments)
LanduiRveIn1senkuun1snnged
(Problems Practice on Experimental Designs)
wallAn9EiRdiunIAIUANNTEUIUMT
(Statistical Process Control Techniques)
msdan1saunmlags

(Total Quality Management)
msUsgiuauInlunIAnNITNGs

(Quality Assurance in Manufacturing)

MsUsulgsegmaiodluniansnan

1(1-0-3)

1(1-0-3)

1(1-0-3)

1(1-0-3)

1(1-0-3)

1(1-0-3)

1(1-0-3)

1(1-0-3)

1(1-0-3)

1(1-0-3)

1(1-0-3)

1(1-0-3)

1(1-0-3)

1(1-0-3)

1(1-0-3)

1(1-0-3)



PRE 62210

PRE 62211

PRE 62212

PRE 62213

PRE 62214

PRE 62215

PRE 62216

PRE 62217

(Continuous Improvement in Manufacturing)
ANFINHUNITHES

(Production Planning)

A5N139RMITNNITHE

(Production Scheduling Methods)
NMIIANNTARTARANAUALNITVUAILUUYTAINTT
(Integrated Logistics and Transportation Management)
NI0ONLUULAZUTINIARIAUA

(Warehouse Design and Management)
MAATziLazUmIALLEes

(Risk Analysis and Management)
MsusmslasansluningpaImngsy
(Industrial Project Management)
nsdansaedafndiissdu

(Sustainable Logistics Management)
vinwenadugUszneunislugnavnssy

(Entrepreneurship Competencies in Industry)

1.4 neja.l":;mﬂ']aﬁ%miﬁﬂﬁuh (Decision Sciences)

PRE 62301

PRE 62302

PRE 62303

PRE 62304

PRE 62305

PRE 62306

NSIUTUATHLTILEU

(Linear Programming)
M3IUSLATURUUT WAL LA LUUT 1 D3A3 BT
(Integer Programming and Network Models)
myassiuudassnsindulalaglvausnda
(Spreadsheet-Based Decision Modeling)
myinassuulamluszuunisngs

(Simulation Modeling in Manufacturing Processes)
watian1sdedulanuunatedadelulmnssy
(Multi-Criteria Decision-Making Techniques in Engineering)
nslideyadurunisudniionisdadule

(Cost of Production for Decision Making)

1(1-0-3)

1(1-0-3)

1(1-0-3)

1(1-0-3)

1(1-0-3)

1(1-0-3)

1(1-0-3)

1(1-0-3)

1(1-0-3)

1(1-0-3)

1(1-0-3)

1(1-0-3)

1(1-0-3)

1(1-0-3)



2. BUINIVABNNI9IAINTIULANRNS

¥2.1 ﬂzju%mﬂ%’uﬁuLLazﬁimﬁa%ﬁnmﬁLﬂ‘w (Special Topics)
PRE 63001 hdafnwiiiawn1airnssulannis 1 1(1-0-3)
(Special Topics in Metallurgy Engineering 1)
PRE 63002 hdafnwiiiaun1airnssulannig 2 1(1-0-3)
(Special Topics in Metallurgy Engineering II)
¥2.2 ngu3rUsngn1sainsatem

Usngmsaimstewmnisdremlulansineinisugn

(Transport Phenomena in Process Metallurgy)

PRE 63101 nshuaveswadiva 1(1-0-3)
(Fluid Flow)
PRE 63102 n1sanglauuna 1 (1-0-3)

(Mass Transfer)

PRE 63103 n1sanglauniuseu 1(1-0-3)
(Heat Transfer)

¥2.3 ngudvalann1smenigainuazlannisnena

lann1snienn (Physical Metallurgy)

PRE 63201  ##ann1smslanging ngnIn 3 (3-0-9)
(Physical Metallurgy Principles)

urundaunavasnawuuralgasrlsznay (Multicomponent Phase Equilibria)

PRE 63202 vann15veeuNuiiauna 1(1-0-3)
(Principles of Phase Equilibrium)

PRE 63203 msuilduszendldanuveunugiiauna 1(1-0-3)
(Applications of Phase Equilibrium)

m3wasuulauasuawds (Transformation of Solids)

PRE 63204 msiUsuudaila 1(1-0-3)

(Phase Transformation)

Tann1sn19nanadIansnIsAnIin (Fracture Mechanics)

PRE 63205 ﬂamam%ﬂmmnﬁﬂ%uﬁugm 1(1-0-3)
(Fundamental of Fracture Mechanics)

PRE 63206 nmsuaniniaznsaiuedlans 1(1-0-3)
(Fracture and Fatigue of Metals)

PRE 63207 MSIASIEMRIMLNLANTNYBIlane 1(1-0-3)



(Fractography of Metal)
PRE 63208  Naf1ansN1swANANLuUEangudLdusasdnngu-013s 1(1-0-3)
(Linear Elastic and Elastic Plastic Fracture Mechanics)

nalnmsAsuuasgusrsluvaudsfugiu (Deformation Mechanisms in Crystalline Solids)

PRE 63209  nalnmsiasusuuuuansluveadsifidugu 1(1-0-3)
(Plastic Deformation Mechanisms in Crystalline Solids)

PRE 63210 ﬂizmumimsmﬁ'augﬂ 1(1-0-3)
(Deformation Processing)

NHANIIUNINAVadlane (Mechanical Behavior of Metals)

PRE 63211  nalnnsifinanuudensdlulans 1(1-0-3)
(Strengthening Mechanisms in Metals)
PRE 63212 wafnssuvesianiianmgiigs 1(1-0-3)
(Material Behavior at High Temperature)
PRE 63213  wafnssuvesianiignmgiinn 1(1-0-3)
(Material Behavior at Low Temperature)
v2.4 neju%miawmiwmmﬁ

langAneniuaiiuseand (Applied Chemical Metallurgy)

PRE 63301 nsyuumMssediikaznsogalaeldninusou 1(1-0-3)
(Ore Dressing and Pyrometallurgical Extraction Process)

PRE 63302 msaqstanelagldluiin 1(1-0-3)
(Electrometallurgical Extraction Process)

TangAnenuaznszuaumsuanvadlanenguwian (Ferrous Metallurgy and Its Processing)

PRE 63303 lawginewazauvfveanannan 1(1-0-3)
(Steel Metallurgy and Its Properties)

PRE 63304  N5¥UIUNISNAALATANTITIUYBLUENNAN 1(1-0-3)
(Steel Processing and Its Application)

PRE 63305 langineuazautinng 4 veumnannavias 1(1-0-3)
(Steel Casting Metallurgy and Its Properties)

PRE 63306 lanyivguavauiiveunanuae 1(1-0-3)
(Cast Iron Metallurgy and Its Properties)

PRE 63307 N5¥UIUMSWNAALAYNANTITIUYRLMANTAS 1(1-0-3)
(Cast Iron Processing and Its Application)

PRF 63308  NS¥UIUNITHARLAZNNSIHIUNANVEDNEL 1(1-0-3)



WAZLAANNATVIA DN AL

(Cast Alloy Steel and Alloy Cast Iron Processing and Its Application)
PRE 63300  widnndnaruudausgedugs 1(1-0-3)

(Advance High Strength Steel)

TaveANNUaZNIZUIUNIHE mjaﬂawwanmjumﬁn (Nonferrous Metallurgy and Its Processing)

PRE 63310 laninewesevaiillounauviioosgiiiluuiie 1(1-0-3)
(Aluminum Alloys Metallurgy)

PRE 63311 msidenlduergiiiuunauvoosqiliiouie 1(1-0-3)
(Aluminum Alloys Selection)

PRE 63312 nsvurunsHaneaiiiilounauvseazgiiiidenie 1(1-0-3)
(Aluminum Alloys Production)

PRE 63313  langIve1U83VadbaAINauisonadLagie 1(1-0-3)
(Copper Alloys Metallurgy)

PRE 63314  M31a0n [UNOILAINENNE 0VIDUAUTD 1(1-0-3)
(Copper Base Alloy Selection)

PRE 63315 N33UIUNIITNAANDILAINALNIONDILATD 1(1-0-3)
(Copper Base Alloys Production)

PRE 63316  lavgnguuunili@eunauiazdengdnas 1(1-0-3)
(Magnesium and Zinc Alloys)

PRE 63317 lavwuuudnuazlanziinuen 1(1-0-3)
(Babbit and Precious metal)

V2.5 AFUIVINNAUNITIATIEN TN

N1snRdaUNAZAIAIIZRaNYzYadlan (Metals Testing and Characterization)

PRE 63401 myaAszilassasslany 1(1-0-3)
(Metallographic Analysis)

PRE 63402 nAdAn19ilasziantmveslany 1(1-0-3)
(Metals Characterization Techniques)

PRE 63403 m1sUszgndldamiganssadmansideguninuaz3inu 1(1-0-3)
(Applications of Qualitative and Quantitative Microscopy)

PRE 63404 n1SNO@aUNINNA 1(1-0-3)

(Mechanical Testing)



¥2.6 NgUITINTEBNNAZRRNWUUTAN U5

N1598NLUVIIUNES (Casting Design)

PRE 63501 warmansmslnavesilansdmiuszuusnelans 1(1-0-3)
(Fluid Dynamics for Gating Systems)

PRE 63502 m3seenkuunszauuaylduuy 1(1-0-3)
(Pattern and Core Design)

PRE 63503 msesnuuuLaziuasyuudewimilany 1(1-0-3)
(Feeding Design and Calculation)

PRE 63504 N1599NLUUIUMARE NS UIIUKEOLUUAA 1(1-0-3)
(Die Casting Design)

Fandwsumsldaufioumafisauazanmafion

(Materials for Elevated Temperature and Cryogenic Service)

PRE 63505 vanmsvesiandmiumsldnuiigumniys 1(1-0-3)
(Principles of Materials for Elevated Temperature)

PRE 63506 nsdiAnwvedlavzdmiumsldauigaumaiias 1(1-0-3)
(Case Studies in Metal for Elevated Temperature)

PRE 63507 nszuaunsmskisiuuuiifansvesdans 1(1-0-3)
(Directional Solidification Processing of Metals)

PRE 63508  JannuAusou 1(1-0-3)
(Heat Resisting Material)

[ o ¢

PRE 63500 Jandmiunslinuiigamgiilasledind 1(1-0-3)
(Materials for Cryogenic Service)
Fdanuaza21iinuld (Biomaterials and Biocompatibility)
PRE 63510  @ianuaznisiiluldau 1(1-0-3)
(Biomedical Materials and Applications)
2.7 nguArnisiiansianseu msiausniw uazanudeve

N15NAN3aUKATN15UBINU (Corrosion and Its Preventions)

PRE 63601 gauuwaransiazaamansnisianseuvedlany 1(1-0-3)
(Thermodynamics and Kinetics of Metallic Corrosion)

PRE 63602  msuAninainnsiwidentigiedaandon 1(1-0-3)
wazarudemefiinanlalasiou
(Environmentally Induced Cracking and Hydrogen Damages)

PRE 63603 MSAANTOULUUYHKALNITAANTBUAUVBULNTUY 1(1-0-3)



(Pitting and Intergranular Corrosion)

PRF 63604 1avieineg1vadiannansuniunsinnsau

PRE 63605

n15As1zANMEEeni1slansInen (Metallurgical Failure Analysis)

(Corrosion Resisting Steels : Metallurgy)
Mslgaumandduniunisiangau

(Corrosion Resisting Steel : Application)

PRE 63606

PRE 63607

HUFIWNTAATIRRANINANLESINY
(Fundamental of Failure Analysis)
nalnmsidemeiazladedsnaeniiiieades

(Failure Mechanism and Related Environment Factors)

¥2.8 NFUIVINITIRAUVULATAIUANNTEUIUNTMISANUTDU

N35uASNI9ANNSauVBdlans (Heat Treatment of Metals)

PRE 63701

PRE 63702

PRE 63703

PRE 63704

PRE 63705

NSEUIUNINNANLToUTetergliluunauvIaargiidennie
(Heat Treatment of Aluminum Alloys)
NTTUIUNITNNATINTOUVDINDILAINALNIONDILALTD
(Heat Treatment of Copper Alloys)
ATEUIUNTN AT OUTDINENNE WA

WATLNANNANALES

1(1-0-3)

1(1-0-3)

1(1-0-3)

1(1-0-3)

1(1-0-3)

1(1-0-3)

1(1-0-3)

(Heat Treatment of Low Alloyed Steels and High Alloyed Steels)

NITUIUNTNNANUSBUVBLMANNA VA DUAY
wiSnvidenanausuaznalgs

(Heat Treatment of Low Alloyed Cast Steels and Cast
Irons and High Alloyed of Cast Steels and Cast Irons)
NszUIUMINRANLSouvadlansnauran iU
QRAMNTTUHENSTUEURA

(Ferrous Heat Treatment in Automotive Application)

¥2.9 NGUIYIN1TBBNUUULATATUANNTZUIUNTHEAR

IngAansuazIAINTIUNURL (Surface Science and Engineering)

PRE 63801

PRE 63802

PRE 63803

fhethemsldnudanssuiuia
(Applications of Surface Engineering)
wialulagnisiadouin

(Coating Technology)

WATANISIASITRLAFDY

1(1-0-3)

1(1-0-3)

1(1-0-3)

1(1-0-3)

1(1-0-3)



(Coating Characterization)
MsAzANsTUILATTUSY (Forming Process Analysis)
PRE 63804 naansvasnstuzUlazusu
(Mechanics of Sheet Metal Forming)
PRE 63805 msiiAsizvinistugulans
(Metal Forming Analysis)
PRE 63806 MsiAs1ginssuIumstugy
(Forming Process Analysis)
PRE 63807 mavszgnildlnludiofunlunstuglans
(Application of Finite Element Method in Metal Forming)
SAanssunsviaalanetugs (Advanced Foundry Engineering)
PRE 63808 Qnunwiasiligadesiunfauazisnsudly
(Gas Related Defects and Their Remedies)
PRE 63809  gnunwiasiigadesiunisudesuazisnisudly
(Solidification Related Defects and Their Remedies)
PRE 63810 n1591a09nszUIUNITvaslans
(Metal Casting Simulation)

lavzAanenvaslanzug (Powder Metallurgy)

PRE 63811 laugineualanzms
(Powder Metallurgy)
PRE 63812 naluladlanzig
(Powder Metallurgy Technologies)

1(1-0-3)

1(1-0-3)

1(1-0-3)

1(1-0-3)

1(1-0-3)

1(1-0-3)

1(1-0-3)

1(1-0-3)

1(1-0-3)

ngufuazuuiufifvasnisudamninnd (Theory and Practice of Steel Making)

PRE 63813  msuamanuagiiannan
(Iron and Steel Making)
PRE 63814 ms3aman
(Steel Rolling)
PRE 63815 vqufjuazisnmsnasmanndn
(Theory and Practice of Steel Making)

¥2.10 NFUIVINITAIWANAMANUAZAUTRABLA

dussouziazAUYenelduasddn (Materials Performance and Reliability)

PRE 63901  %an#iugIUNITNTINABUFIUAIUELS

LAY AUMALNTEUADNNT T

1(1-0-3)

1(1-0-3)

1(1-0-3)

1(1-0-3)



PRE 63902

PRE 63903

PRE 63904

(Fundamental of Risk Based Inspection and Fitness for service)
ruwmnnzanlunsldnulssgnaluanudemeainnisinnsesy 1 (1-0-3)
(Fitness for Service Application in Corrosion Failure)
ANUzanlunslgNUd M UToEUNNID UUTBE AN 1(1-0-3)
(Fitness for Service Application in Crack-Like Flaws)
Auwmganlunsidnudmsvdiulsenevaamaiias 1(1-0-3)

(Fitness for Service of High Temperature Components)

3. NUINIVABNNIIIAINTTUN5L VDY

¥3.1 nguivIvsunuaziviindefneniAy (Fundamentals and Special Topics)

PRE 64001

PRE 64002

PRE 64003

PRE 64004

widefnufieunanalulaBuaznszuiunsiden 1(1-0-3)
(Special Topics in Welding Technology and Processes)
vdefnufesnsTanemaniuaslangingnisidon 1(1-0-3)
(Special Topics in Welding Materials and Metallurgy)
Fidefinufiviunaniseenuuuudon 1(1-0-3)
(Special Topics in Welding Design)
ﬁ’g%’aﬁﬂmﬂLmﬂmaﬂ’]imwaammzmuqummwmuﬁau 1(1-0-3)

(Special Topics in Welding Inspection and Quality Control)

3.2 neju%mmﬂuiaﬁLLaznsxmum'iL%au (Welding Technology and Welding Process)

PRE 64101

PRE 64102

PRE 64103

PRE 64104

PRE 64105

PRE 64106

PRE 64107

walulafnsdeunagnszuiunmsideuiiugiu 1(1-0-3)
(Introduction to Welding Process and Welding Technology)
wé’ﬂmiﬁugmﬁumﬂizmumsL%mmi‘ﬂﬁwmm%wﬁm%’ﬂ% 1 (1-0-3)
(Fundamental of Shielded Metal Arc Welding Process)
mé’ﬂmsﬁugmﬁumﬂixmumsL%mmi‘ﬂﬁaammﬁaﬂqu 1(1-0-3)
(Fundamental of Gas Tungsten Arc Welding Process)
wé’ﬂmsﬁugmﬁumﬂixmumsL%maﬁﬂiaumﬁ”aﬂqm 1(1-0-3)
(Fundamental of Gas Metal Arc Welding Process)
nEnnsiugIuTesnsrUIunsdeneninldndnd 1(1-0-3)
(Fundamental of Flux-cored Arc Welding Process)
ndnmsiugIuTesnszuIundeneinldngng 1(1-0-3)
(Fundamental of Submerged-Arc Welding Process)

ASTUIUNNSLYDULAE NISWLAUUITAIY LaENISUANS 1 (1-0-3)

(Gas Welding, Brazing and Soldering Process)



PRE 64108

PRE 64109

PRE 64110

PRE 64111

PRE 64112

PRE 64113

PRE 64114

PRE 64115

msw3eusesednsuuLTey

(Welding Joint and Preparation)

AU T e EANLFIUNIY

(Resistance Welding Process)
nszuIuNsdeusieaes

(Laser Welding)

nszuuNsWenasisln

(Modern Joining Processes)
WusudLaysyuusaludRdmsunsruumsiden
(Robotics and Automation for Welding)
mIiATEResnuaznisaneleulany

(Arc and Metal Transfer Analysis)
nsuUsgdianieiaies

(Laser Materials Processing)
Nandvetordnuavunasiglnidmsunmside

(Arc Physics and Welding Power Source)

¥3.3 ngudvdanaansuaslansinginsivon

(Materials Sciences and Welding Metallurgy)

PRE 64201

PRE 64202

PRE 64203

PRE 64204

PRE 64205

PRE 64206

PRE 64207

PRE 64208

NILUIUNITHAAKAZNNITILUNUTLANVBAMANNEN
(Manufacturing of Metal and Classification of Steels)
wHuTivaLNaLaznTTNIINNANTauTesTaANguWAn

(Phase Diagrams and Heat Treatment of Ferro-Alloys)

MINAFBUIAAUUUINAIBANN

(Destructive Testing of Materials)
TangAngnsdeundnndiasuen

(Welding Metallurgy: Carbon Steel)
‘[am?wmmﬂ%ammﬁﬂﬂé’ﬂmﬂmvﬁumqa
(Welding Metallurgy: High Strength Steel)
TangAneniadeundnndnl¥aiy

(Welding Metallurgy: Stainless Steel)
TangInensdenmdnndmuauougs
(Welding Metallurgy: Heat Resistance Steel)

langIngMsieuTannauuonnguwman

1(1-0-3)

1(1-0-3)

1(1-0-3)

1(1-0-3)

1(1-0-3)

1(1-0-3)

1(1-0-3)

3 (2-2-6)

1(1-0-3)

1(1-0-3)

1(1-0-3)

1(1-0-3)

1(1-0-3)

3 (3-0-9)

1(1-0-3)

1(1-0-3)



PRE 64209

PRE 64210

PRE 64211

PRE 64212

PRE 64213

PRE 64214

(Welding Metallurgy: Non-Ferrous Alloys)
Tavginennsdenergiiflonuaresgiiiousanoss
(Welding Metallurgy: Aluminum and Aluminum Alloys)
nalnnsiinnisuaninvesiaguasnisdey

(Cracking Phenomena and Repair)
anN1sveINITianseukazMsanuseluian
(Introduction To Corrosion and Wear in Materials)
nMsneEBUANNENNTalUNSI N

(Weldability Testing)
mawssRtuuE MU/ AneTeilasiaisgania
(Specimen Preparation for Microstructure Analysis)
msaenanelassainaniavesanlanzduugy

(Basic Replica Testing of Metallic Microstructure)

¥3.4 NGUIYINITOINUUUULYY (Welding Design)

PRE 64301

PRE 64302

PRE 64303

PRE 64304

PRE 64305

PRE 64306

PRE 64307

PRE 64308

VENMIEONLULMULTRINITIAINTIY

(Fundamental of Engineering Welding Design)
msaaﬂLL‘U‘ULLaz‘WQaﬂiimmd’mL%umﬂﬁmizmu
(Design and Behavior of Weldment Under Loading)
nseenuuulaTEssden

(Design of Welded Structure)
woAnssuvedlassadrsnudonneldnszaunaing
(Behavior of Welded Structures under Cyclic Loading)
mMsSaesUuNUdauienaufmes
(Computerized Welding Simulation)
mseonuuNudesdmiugunsnisunssiudesiu
(Basic Design of Welded Pressure Equipment)
mMseenLUUIdNAmiUUDzgiiiley

(Design of Welded Aluminum Alloy Works)
nalnnsivRvesnuden

(Fracture Mechanics in Welding)

¥3.5 AFUIVINTATIVHDULAZAIUANANNTNITULYBY

(Welding Test and Quality Control)

PRE 64401

MSAIUANANAINILITLLT BN

1(1-0-3)

1(1-0-3)

3 (3-0-9)

1(1-0-3)

2 (1-2-4)

2 (1-2-4)

1(1-0-3)

1(1-0-3)

1(1-0-3)

1(1-0-3)

1(1-0-3)

1(1-0-3)

1(1-0-3)

1(1-0-3)

1(1-0-3)



PRE 64402

PRE 64403

PRE 64404

PRE 64405

PRE 64406

PRE 64407

PRE 64408

PRE 64409

PRE 64410

PRE 64411

PRE 64412

PRE 64413

PRE 64414

(Quality Control of Welding)
nsnaaeukuUlivhateanIniiugu
(Introduction to Non-Destructive Testing)

Fsnsneasuuulivnatgan UL R

(Surface Methods of Non-Destructive Testing)

NINAAOUMIBATUNINTL

(Liquid Penetrant Testing)
NSNAGBURIBHILLILAN

(Magnetic Particle Testing)
MInRABUMEAAUFEIAG

(Ultrasonic Testing)

NIVAFDUAIIN NG

(Radiographic Testing)
nMInedeUmunTzLalnaIu

(Eddy Current Testing)
MIMAseUMYezaaRndlaty

(Acoustic Emission Testing)
Q’maﬁ]aaumiﬁamLLaxmi%JUimmmmmsa
(Welding Inspector and Qualification)
\sesduBauazmsmuunsdaflunudon
(Welding Fixtures and Distortion Control)
nsdanslunuden

(Welding Management)

MsheszvUsunulalasiaulualnton

(Hydrogen Analysis in Welding Consumables)

nsilAnwnsninnudenlazugUlang

(Welding and Fabrication Case Study)

3.6 neju%’mn’mﬂaaﬂﬁﬂwuL?}aa.l (Welding Safety)

PRE 64501

ANuUasnfulunuauieas1sae

(Welding Safety for Publics)

1(1-0-3)

1(1-0-3)

3 (2-2-6)

3 (2-2-6)

3 (2-2-6)

3 (2-2-6)

3 (2-2-6)

3 (2-2-6)

3 (2-2-6)

1(1-0-3)

1(1-0-3)

1(1-0-3)

1(1-0-3)

1(1-0-3)



V4. BUINIVNABNNIIAINTTUUAAINTDTNE

v4.1 nguIviadefneivay (Special Topics)

PRE 65001

PRE 65002

MYFANYNLAYNIIAINTTUUAAINTOTRNE 1 1(1-0-3)
(Special Topics in Mechatronics Engineering 1)
MYFANYNLAYNIIAINTTUUAAINTORNE 2 1(1-0-3)

(Special Topics in Mechatronics Engineering I1)

A. N ANUSKazN1SAUAINDaTY

WHUNSANET 1 wuudenns Gueninug) 12 wheAn

WHUNNSANENT 2 WUUATEN (NSAuAIDasY) 6 HUIWAN

PRE 69001 3neniinus 12 (0-24-36)
(Thesis)

PRE 69002 nMSAUAINDATY 6 (0-12-18)

(Independence study)

4. BUINAVNIDING Y laitduniqeina

LNG 550

LNG 600

AusuiunwsingudmiutnAnwssdutudinAnw 2 (1-2-6) S/U
(Remedial English Course for Post Graduate Students)

N8N uIENINMSseulumanans 3 (2-2-9) S/U
dusuinAnwszauludinfine

(In-sessional English Course for Post Graduate Students)

PUBLRN UNANWIAD138UITT LNG 550 wag/%38 LNG 600 wag/v3alasuniseniu el

Tuegiu Usgnia 195 1384 N15IANTIT8UNTaUININ1M8INgudmTudnAnwisedu

USeyyln w.el. 2564



BHUNISANEN

WHLNSANENT 1 wuudennns Gnenfinug)

P07 1 memsdnei 1

PRE 61001  (nsiUAsuudamefdnalunianisuan)
(Digital Transformation in Manufacturing)

PRE 61002  ménnsvesiuamaufifnsenamnssuiidsdu
(Principles of Sustainable Industrial Practices)

PRE 61003  vinwzassnylmnssuuazn1suideyim
(Engineering Logic and Problem-Solving Skills)

PRE 61005 @d@ifinssy
(Engineering statistics)

PRE 61009  #suN3IFINTIURAFIMNITUALIYUUMNTHAR 1

FUIUNUIL AR
1 (1-0-3)

1(1-0-3)

1(1-0-3)

1(1-0-3)

1(1-0-3)

(Seminar in Industrial and Manufacturing Systems Engineering |)

PRE xxxxx  394@9n 1
(Elective 1)
PRE %00k 3074890 2
(Elective 1)
PRE so00x 3048800 3
(Elective III)
PRE xoxx  391L@en 4
(Elective IV)
PRE xxxxx  39a9n 5

(Elective V)

PR 1 anemsAnwil 2
PRE 61008  sztUgu3sn15I9
(Research Methodology)
PRE xooxxx 394890 6
(Elective VI)
PRE soxxxx  397L8e0n 7

(Elective VII)

1(1-0-3)

1(1-0-3)

1(1-0-3)

1(1-0-3)

1(1-0-3)

594 10 (10-0-30)
dalag /&Uaes = 40

FIUIURUIBAG
1(1-0-3)

1(1-0-3)

1(1-0-3)



PRE xxxxx  3v7488n 8 1(1-0-3)
(Elective VIII)

PRE xxxxx 39890 9 1(1-0-3)
(Elective IX)

PRE xxxxx  Av7den 10 1(1-0-3)
(Elective X)

PRE xoo0xx  3%7u80n 11 1(1-0-3)
(Elective XI)

PRE xoo0xx  3%480N 12 1(1-0-3)
(Elective XII)

PRE %00 AvLaen 13 1 (1-0-3)
(Elective XIII)

PRE xxxxx  J9Waen 14 1 (1-0-3)
(Elective XIV)
PRE xxxxx  39maen 15 1 (1-0-3)

(Elective XV)
531 11 (11-0-33)
dalua /dUai = a4

JUUN 2 A1ANNSANYIN 1 FIUIUAUILAR

o

PRE 61004  nagnsyukazn15UsnIsegiluseansng 1(1-0-3)
(Leadership Strategy and Effective Management)
PRE 61006 #uau1n539y 1 1 (1-0-3)

(Research Seminar )

PRE xxxxx  3%91L88n 16 1 (1-0-3)
(Elective XVI)

PRE oo 3vaen 17 1(1-0-3)
(Elective XVII)

PRE 69001  3neniinus 6 (0-12-24)
(Thesis)

9 10 (4-12-36)
dalag /&A= 52



PR 2 mansAnwd 2 MUMNLAR
PRE 61007 duau1n1sIvy 2 1(1-0-3)
(Research Seminar II)
PRE 69010  @su1IMNITURAAIMNTUALTZUUNITHAR 2 1(1-0-3)
(Seminar in Industrial and Manufacturing Systems Engineering II)
PRE 69001  Anegniinus 6 (0-12-24)
(Thesis)
3 8(2-12-30)
Flaa /dUa i = 44

wHuN1SANENT 2 wuuAnTn (Nshuasrdase)

P 1 meamsneit 1 IUIURUIAR

PRE 61001 msiUAsuudasmandnalunianisudn 1(1-0-3)
(Digital Transformation in Manufacturing)

PRE 61002  mdnnsvesiuamaufiinisgnamnssuiidsdy 1(1-0-3)
(Principles of Sustainable Industrial Practices)

PRE 61003  vinwzassnylmnssuuazn1suideyim 1(1-0-3)
(Engineering Logic and Problem-Solving Skills)

PRE 61005 @d@ifinssy 1(1-0-3)
(Engineering statistics)

PRE 61009  #suN3FINTIUARIMNITWALITUUNTHAR 1(1-0-3)

(1Seminar in Industrial and Manufacturing Systems Engineering 1)

PRE xxxxx  394@en 1 1(1-0-3)
(Elective 1)

PRE %0k 304890 2 1(1-0-3)
(Elective II)

PRE x0xxx — A074@9n 3 1(1-0-3)
(Elective 1)

PRE xoxx  3v1L@en 4 1(1-0-3)

(Elective IV)

PRE xxxxx  39@9n 5 1(1-0-3)
(Elective V)

331 10 (10-0-30)



UUN 1 AIANNSANYIN 2

PRE 61008

PRE xxxxx

PRE xxxxx

PRE xxxxx

PRE xxxxx

PRE xxxxx

PRE xxxxx

PRE xxxxx

PRE xxxxx

PRE xxxxx

PRE xxxxx

52 eUITN19398
(Research Methodology)
W Ua9N 6
(Elective VI)
Juaen 7
(Elective VII)
¥ a9N 8
(Elective VIII)
JnaaN 9
(Elective IX)
Juaen 10
(Elective X)
A uaen 11
(Elective XI)
JnaN 12
(Elective XII)
Juaen 13
(Elective XIII)
A naen 14
(Elective XIV)
AN 15
(Elective XV)

JUUN 2 A1ANNSANYIN 1

PRE 61004

PRE 61006

PRE xxxxx

nagNSHUIarNITUIIN TR NliUTEAVEHa

s /&Un = 40
RN Ve Rhl
1(1-0-3)
1(1-0-3)
1(1-0-3)
1(1-0-3)
1(1-0-3)
1(1-0-3)
1(1-0-3)
1(1-0-3)
1(1-0-3)
1(1-0-3)
1(1-0-3)

571 11 (11-0-33)

dalua /&Uai = aa

FIUIUNRUILNG
1 (1-0-3)

(Leadership Strategy and Effective Management)

AUNUINITIY 1
(Research Seminar 1)

v naen 16

1(1-0-3)

1(1-0-3)



(Elective XVI)
PRE xxxxx  AvLden 17
(Elective XVII)
PRE 00 ATLaen 18
(Elective XVIII)
PRE %00 ATLaen 19
(Elective XIX)
PRE %00k A0@9n 20
(Elective XX)
PRE xxxxx  3vt@en 21
(Elective XXI)
PRE xxxxx w7880 22
(Elective XXII)
PRE xxxxx  3v7aen 23
(Elective XXIII)
PRE 69002 n15AUAINDEATY

(Independent Study)

U7 2 AamsAne 2
PRE 61007 &uuu1n15398 2
(Research Seminar II)

PRE 69010  #usuNIFINTIURAFIMNITUALILUUNITHEAR 2

1(1-0-3)

1(1-0-3)

1(1-0-3)

1(1-0-3)

1(1-0-3)

1(1-0-3)

1(1-0-3)

1 (0-2-4)

9 11 (10-2-34)

dalaa /dUavi = a6

FUIUAUILNG
1(1-0-3)

1(1-0-3)

(Seminar in Industrial and Manufacturing Systems Engineering II)

PRE 69002 n1SAUAINDATY

(Independent Study)

5 (0-10-20)

9 7 (2-10-26)
dalag /&Uaw = 38



318a2188AY0 MUNSITEUS (Unit of Learning) lunéngns

YUINIVIN1WID9NE

sWaRY/sialuga LNG550
Forwiv/luga (nmwnlne): Juusuitunwdsngudmiuindnusedutadiofnw
(ME189ng1): Remedial English Course for Post Graduate Students

IUNULEAN: 2 (1-2-6)

Ussanvasseien/luga: Jnuiuiiugrunvsingy

o391/ Tuga idesFounauwii: 1l

AesueTedv)/luga:

sednidatuuiuiiugummnsinguuasinugiisnduresindnu el oy luszdud

annsanSeu 31 LNG 600 Ifegefiussdniam  saensuduasuliindnuiinanusiulalunis

TWnwdinge  lududenin Widmmuadomiiudueu wiadunsudlodgmniniou

awdinguuesindnu TnsanzUssiuiithAnunidymanian  venaniivduaialiindnu

BouimsdnnsmsiFousionues SudumsiauninuensBouinwdingy Taelidosisgsaeu
The purpose of this remedial English course is to help new students prepare for their

coursework in their respective postgraduate programs. Students will be able to review their

basic language skills as well as develop learning skills and new skills in the areas of academic

reading, writing, listening and speaking. In addition, a part of the course is devoted to self-

study to enable the students to analyze their strengths and weaknesses and be responsible

for improving those areas where they feel improvement is needed.

NaaWsNsIsEUsEAUTEIY/Iuga:

1. Whlansguaumshaunazaninsafuaimianuslameniuies

- ansathanudiunmsiuaimeaueslluuldiumsinulaegamngay

- ansaldanuisnumsfnnduaisieauedluuitdymldegaivexg

. ans0AnIATIEkaININElaeg e liveNa

_annsavhauduiiuld fnsumihfianusuiaseu

- ansaldweluladiiensduAudeyawaznsdeanslan

~N O U B~ W DN

- ansaduaimdeyanivivade Svinviumsnsaiandeseulay

- ansaldnulaegegnaeinuaniznnis

O 0

- a@nnsaldnesang tilensdeaslaegnauizauiuanunisain g



saIYY/vEluga LNG 600
Foswdv/luga (nwlne): Innwndinguszminamsizeuluvdngmsdmiuindn
szauUTinAnY
(ME189ng1): In-sessional English Course for Post Graduate Students

FUIURUAN: 3 (2-2-9)
Ussanvasseien/luga: Jnuiuiiugrunvsingy
8391/ luga AfeaiGeunaunth: LNG 550
A1asUIEIeIY/luga:

seiniiianUssasditomuinuznivdinguiisidestunsiouresinAnuisedu
tudinAnuddmnssumansd Inermaniuazmalulad InewuinuensfinufoR wilduundng
devlensallaenss Melniddadumslénmsinguiinsstuaudesnislunisldnuives
Tndnw Tnsanigdunserusazmadeudaindnudeddlunmailasenu lusedsdhfnway
IRnufoRduneumsvilassnudausinmamntoyadads wufsnadeusouanine uenani tdndny
wldi3oudnagnsnsisuiiell nvinuznisiSouinwisanquiienues iethluldlunisdeansd
uvassuenossusioly

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
U.S.A.ge, real communication not classroom practice.
nadwsNsIsEusEAUTIeIYvY/luga:
1. anureulumand/demanseiiieitos
- matherdnuulilimnzaufuanunsal/muisuiineey
- msuntamnlagldnnusuazimvamng
. NMSANIATIER WazN1TININY
. NMIANLTIES9ATIA
. Msvhauduiiy
- msldmaluladansaumaiionsdududoya

. Msldnweg9gnABInIUaNIYINTg

O 00 ~N O U1 B~ W N

- MW iNenSERaIstaeg 1INz auiuaaIUn1Tal



NUINIYIVIAY
s3Iy 39Eluga PRE 61001
Fesedv/luga (nwilne): mswasuuvasmsidialunianisuan
(nMe1aIngw): Digital Transformation in Manufacturing

uunein: 1(1-0-3)
Uszinnvassedv/luga: Jdadu
o391/ Tuga fidesFounauwii: 1l
A1asUIEIeIY/luga:

ndNM15U8IN1sUUAEsEUUATA STUUNsHARSIaTeE nsTtATEYideya AnuTuag
Uaeasfemalaued nmsdwaluladnandingroiiudssdnsam ndnnmniswan wazanudedly
nsudn nIflAnwiuazn1suszendlinisuuasgseuuddvialun1sudn nsdlfnw Global Lighthouse
Network

Principles of digitalization. Smart manufacturing systems. Data analytics. Cybersecurity.
Implementing these technologies to improve efficiency, productivity, and sustainability in
manufacturing. Practical case studies and applications of digital transformations in
manufacturing. Case study of Global Lighthouse Network.
naawsNssEudsEAUIeIv/lugs:

aa v o v

a1130UTEENALENENNTVRITEUURARTAIUNIUAUNTHER

s3Iy vialuga PRE 61002

Fosedv/luga (awilne): vénmsvesnmefiimegaamnssuidsdy
(799N w): Principles of Sustainable Industrial Practices

uunein: 1(1-0-3)

Uszinnvasnedv/luga: Jvdaay

o391/ Tuga fidesFounauwii: il

AesureTedv)/luga:

ArfvouaniuilarnsUssiliuipdnsdinvemandusiuaznszuaunts maluladazenn
nswanfiodawndenlugnamngsu msfiansandaasugmans dawnden uasdsanlunieuy fu
nsUsegnsndnnisanudsduilion1susuusslunseuiunisuaznnseuay Msfiansangsmans
TENEPRHE O

Carbon footprint and life cycle assessment of product and process. Green and clean

technology. Green productivity in industry. Simultaneous consideration of economic,



environmental and social perspectives. Applications of sustainability concept in process

improvement and planning. Strategic and risk considerations.

NaaWsNsISEUsEAUTIEIY/luga:
ansavszyndlinannisanudsdulusunisiduiinsdedanden insugmans uavdanm

aa

dll o a ! o = = s
LWE]ﬂqﬁﬂi‘UUEQﬂ'ﬁgUQUﬂqfiNamaEﬂQNﬁ]Wa’]UﬂLLagﬂJQ'ﬂﬁﬂ’]ami

s1aIY/vialuga PRE 61003

Faswiv/luga (munlne): sinuenssnyimnssuuaznsuidam
(nMe183ngw): Engineering Logic and Problem-Solving Skills

FuIURUIEAN: 1(1-0-3)

Uszinnvasedv/luga: Jvdadu

3w/ luga AdeeSeunauni: i

AesueTedv)/luga:

NANN15V0INMTIIMANATINTINE AT NITAAIATIET MIseylyym NSMUUANTOU LagNI3
Arsginanivg medamsitauisnsuitymuarnsanegaineassd msUssdueandsas
nsdnaulanieldnnnulduiueu nsdifinyaingmannssy

Principles of logical reasoning and analytical thinking. Problem identification, framing,
and root cause analysis. Solution development techniques and creative thinking strategies.
Risk assessment and decision-making under uncertainty. Case studies from industry.
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Communication with impact. Managing strategic change. Managing time for maximum
results. Conflict resolution techniques. Leadership strategies. Lead your team through change.
The road to negotiating success. Create a blueprint for team success. How to create consensus.
The leader’s mindset. How to improve workplace performance. Increase accountability and
responsibility. Techniques to increase morale and motivation
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Test of hypothesis. Analysis of variance. Using statistical methodology and techniques
as a tool in problem solving.
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Research ethics. Critical reading and literature review. Citation. Presentation and
discussion of the selected topics in Industrial and Manufacturing Systems Engineering.
Presentation and discussion skills.
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Presentation and discussion of the selected topics in Industrial and Manufacturing
Systems Engineering. Analyzing and discussing data. Presentation on the progress of
independent study and thesis research. Technical writing for publication. Independent study
and Thesis writing.
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Research problems identification. Research proposal writing. Research procedure.
Research plan and assessment.
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Understanding of current and emerging issues in industrial and manufacturing systems
engineering through interaction with industry experts and in-depth discussions. current trends,
challenges and innovations in the field, and case studies based on real-world industrial issues
presented by guest lectures from experienced professionals. Development of analytical and
problem-solving skills. Applying theoretical knowledge to practical scenarios.
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Understand the management roles within industrial and manufacturing systems
engineering through interaction with industry leaders and experts and in-depth discussions.
The managerial challenges and strategies involved in modern manufacturing systems.
Leadership in engineering, change management, strategic decision-making, and case studies
emphasize the managerial perspective presented by guest lectures from experienced
professionals. Applying theoretical knowledge to real-world management scenarios.
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Study on modern and interesting topics in the industrial and manufacturing systems
engineering. Course description to be drawn with respect to the study topics given.
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Study on modern and interesting topics in the industrial and manufacturing systems
engineering. Course description to be drawn with respect to the study topics given.
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Programming languages and frameworks relevant to industrial applications. Software
architecture and design patterns for industrial systems. Development of automation scripts

and control algorithms. Data acquisition, processing, and visualization techniques.



NaaWsNsISEUIsEAUTIEIY/luga:

ansaaudanesiuuazlusunsudmiununingtesivgnaivnssueg1eiusednsam

s9aIY/valuga PRE 62102

Fos1e3u/luga (awnlve): mssenuuuRanFuTitugs
(nMe18Ingw): Advanced Product Design

FuIURUIEAA: 1(1-0-3)

Uszinnvassedv/luga: Iyuden

o391/ Tuga fidesFounauwii: 1

AesueTedv)/luga:

MI0BNLUUNARAMIIRAZNTZUIUNTHIeY TiAEITRd miaamwuﬁLﬁwﬂ%’uazmimaau
nsldu madauaziaiesiiodmiumsaiisiuuuy madeniauagiuamisnseeniuuiidadu ms
FENUUUTIBNSHEN NMTIATIEiRaNARAYNNSIANITHAsTInveNEn foueh

Product design methodologies and relevant processes. User-centered design principles
and usability testing. Prototyping techniques and tools. Material selection and sustainable
design practices. Design for manufacturability. Market analysis and product lifecycle
management.
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Overview of traditional and advanced manufacturing processes (e.g., additive
manufacturing, subtractive manufacturing, and hybrid processes). Advanced materials and

their applications in manufacturing.
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Classification of manufacturing systems. Development of modern manufacturing
systems. Single manufacturing cell (SMC). Cellular manufacturing. Group technology. Flexible
manufacturing system. Manual assembly line. Transfer lines.
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Overview of data types and structures in industrial contexts. Data collection methods
and tools. Data cleaning techniques. Data transformation methods. Maintaining data integrity
and security.
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Statistical analysis and predictive modeling for industrial applications. Data
visualization techniques and tools. Case studies on data-driven decision-making in industries.
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Machine learning concepts and algorithms. Data collection and preprocessing for
manufacturing applications. Supervised and unsupervised learning techniques in
manufacturing. Case studies of ML implementations in the manufacturing sector.
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Fundamentals of artificial intelligence. Data-driven decision-making in industrial
applications. Al techniques for predictive maintenance. Quality control and defect detection
using Al. Natural language processing (NLP) for process automation and data analysis. Ethical
considerations and challenges of implementing Al in industry.
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Overview of Industry 4.0 and the evolution of smart manufacturing. Internet of Things
(IoT) applications in factory environments. Cyber-physical systems and their role in smart
factories. Big data analytics for manufacturing decision-making. Digital twins and simulation in
production optimization. Cybersecurity considerations in smart manufacturing systems.
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Fundamentals of industrial automation. Programmable Logic Controllers (PLCs) and
their programming. Sensors and actuators in automated systems. Industrial robotics and their
applications. Human-Machine Interfaces (HMIs) and SCADA systems. Basic principles of process
control. Introduction to Industrial Internet of Things (lloT). Safety systems and standards in
automation
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Introduction to mechatronic system design. Sensors and signal conditioning. Actuators
and power electronics. Microcontrollers and embedded systems. Basic control systems and
feedback loops. Interfacing and data acquisition. Introduction to robotics. System integration
and troubleshooting
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Introduction to developing innovative business models that leverage advanced
manufacturing systems to support Thailand's New S-Curve industries. Key technological trends.
The integration of Industry 4.0 principles and the application of industrial and manufacturing
systems engineering frameworks to build competitive and sustainable business models for

emerging sectors such as smart electronics, robotics, and bio-economy.
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Optimize and manage complex supply chains to achieve competitive advantage.
Topics include supply chain strategy, network design, risk management, sustainability, and the
integration of digital technologies.
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Introduction to the concept of operations and production management. Process and
production analysis. Services processes. Matching demand and supply planning. Assembly line
balancing
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Manufacturing business and corporate strategy. Strategic planning methods. Analytical,
informational and behavioral characteristics of strategic planning systems.
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Basic concept and principle of engineering experimental design. Application of

experimental design to engineering problems. Experimental design methods.
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Hands-on activities in solving a series of problem sets and projects related to
experimental designs using statistical software. Data analysis, result interpretation, and
decision making in experimental research. The practical application of statistical techniques
in real-world scenarios.
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Control charts. Process capability analysis. The interpretation of statistical data to
indicate product quality and process stability. The application of statistical methods to detect
variations in processes and implement corrective measures.
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Elements of Total Quality Management (TQM). Concepts, principles and importances

of TOM. Techniques and tools of TOM. Approaches to conduct TOM activities. Roles and

duties of management in TOM activities.
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Quality concept. Customer concept and customer needs identification. Quality
function development (QFD). Quality assurance for industries in marketing, design, production
and after-sales. Quality planning and quality audit. Application of theory and statistical
methods for quality assurance.
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Attribute agreement analysis. Measurement system analysis. Lean manufacturing, Six
Sigma, and Kaizen. Inspection principle and practice. World class manufacturing. Role of
leadership in driving continuous improvement and sustainable operational excellence.
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Introduction to production system. Demand forecasting techniques. Inventory control.
Aggregate planning. Master production schedule. Material requirement planning
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Introduction to production scheduling. Terminology and performance index in
production scheduling problem. Production scheduling methods of different production
systems.
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Logistics planning. Transportation modes. Network design. The coordination between
various logistics activities. Integration of logistics and transportation management within supply
chain operations. Optimizing logistics efficiency and minimizing costs
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Planning and managing warehouse operations. Warehouse functions and resources.
Warehouse operations. Site selection. Warehouse design, costs, space and layout planning.
Stock locator and storage systems. Order picking and replenishment in warehouse. Packaging.
Warehouse management systems (WMS). Modern Warehouse.
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Concept of assessment and management of risks in manufacturing business.
Understanding of the nature of risks. Risk measurement method. Tools and approaches to
manage risks according to policies and strategies of business.
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Introduction of project management. Gantt chart. Project network diagram. Critical
path method. Program Evaluation and Review Technique. Resource balancing techniques.
Project control and scheduling. Using Excel Solver to indicate critical activities of a project.
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Logistics network and green transportation. Reverse logistics. Simultaneous
consideration of economic, environmental and social perspectives in Logistics. Application of
sustainability concept in logistics.
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Comprehensive introduction to the principles of entrepreneurship. Significant and
Practical skills and strategies required to identify opportunities, develop business models, and
launch successful business in the industrial and manufacturing domains.
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Foundational concepts and methods of linear programming, including formulation of
problems, graphical solutions, simplex method, duality theory, and sensitivity analysis.
Mathematical model of decision-making problems. Solve the problems using appropriate
algorithms and software, and interpret the solutions. Applications in various fields through
practical examples and case studies.
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Formulating and solving integer programming problems, covering both linear and
nonlinear models. Various network models, including shortest paths, maximum flow, and
minimum-cost flow problems. Applying to engineering problems.
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Role of decision models in business and the benefits of spreadsheet-based modeling.
Advanced features and functions of spreadsheet software, including formulas, functions, and
data visualization tools. Structuring and organizing models. Solving optimization problems
using Excel Solver.
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Data analysis. Simulation modeling. Evaluation of alternative designs. Applications of
data analysis and simulation modeling techniques for manufacturing and service sectors.
NaaWsNsIsEUsEAUTIEIY/Iuga:

a1u150a319uuUT1aesvessrvufi aulalagldarwdmsvaudiasswuudgviegnadl

UszdnSamm iaun U vinamuauiFnssuenaIMnIskagseuuN1sHan



sWaIYY/veluga PRE 62305
Fesedv/luga (nwnlne): wedensindulawuumanedadeluimnssy
(Me89nge): Multi-Criteria Decision-Making Techniques in Engineering
IuunEn: 1(1-0-3)
Uszinnvassedv/duga: Ivuden
o391/ Tuga AidesFounauwih: 1l
A1asUTEIeIY/ luga:

Application of various Multi-Criteria Decision-Making (MCDM) techniques, such as AHP
(Analytic Hierarchy Process), TOPSIS (Technique for Order Preference by Similarity to Ideal
Solution), and others, to optimize engineering decisions. Evaluation and prioritization different
criteria, balancing technical, economic, environmental, and social factors in engineering
decisions.
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Role of production costs in managerial decision-making processes. Calculation and
interpretation of various costs of production, such as fixed and variable costs, direct and
indirect costs. Impact of these costs to pricing, budgeting, and profitability. Techniques for
cost control and reduction. Use of cost information for strategic decisions.
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Teach the advanced topics of current research interests in physical metallurgy.
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Teach the updated and interesting topics in manufacturing community related to
process metallurgy.
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Principles of fluid flow, interface conditions. Practical examples relevant to
metallurgical engineering. Applications in Metallurgical Processing (Welding Casting, Single
Crystal Growth).
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Principles of mass transfer, Practical examples relevant to metallurgical engineering.
Applications in Metallurgical Processing (Heat Treating, Laser Transformation Hardening,
Welding Casting, Single Crystal Growth).
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Principles of heat transfer, Practical examples relevant to metallurgical engineering.
Applications in Metallurgical Processing (Heat Treating, Laser Transformation Hardening,
Welding, Casting, Single Crystal Growth).
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Atomic and crystalline solid structure. Crystalline defect and imperfections in solids.
Diffusion mechanism. Mechanical properties. Strengthening mechanisms. Phase diagrams:
unary, binary and 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. Plain carbon steels and alloy steels. Tool steels. Stainless steels. High
temperature steel. Cast irons and Alloys 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 aluminum, copper, and magnesium. Precipitation hardening. Corrosion
in metals and its preventions.
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(7e199ng): Principles of Phase Equilibrium
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Thermodynamic principles governing phase equilibria. Estimation of thermodynamic

properties. One-component systems Two-component systems: eutectic, peritectic, and

complex equilibria.
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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.
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Themodynamics and Phase Diagram Diffusion Solidification Diffussional Transformation
in Solids Diffusionless Transformation.
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Introduction to Fracture Mechanics, Stress Intensity Factor Calculation, Fracture Criteria,
Fracture Toughness Determination, Case Study for Engineering.
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Fracture Mechanics, Fracture Criteria of Material, Faticue of Materials, Cyclic stress,
Application of Fracture Mechanics in Fatigue of Materials.
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Fractography, Fractography of Brittle and Ductile Fracture, Fractography for Fatigue and
High Temperature, Failure Analysis Method by Fractography, Stress Analysis by Fractography.
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Principle of Fracture Mechanics, Linear Elastic Fracture Mechanics, Elastic-Plastic
Fracture Mechanics.
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Elasticity of Crystals, Plasticity and Strength of Metal Crystal, Plasticity and Strength of
Polycrystalline Metal.
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Stress and Strain State Basic, Concept in Mechanic of continuous Media, Unified
Strength Theory, Elasto-Plastic Constitution Relation, Equation of the Slip-Line Field for Plane
Strain Problem.

naawsNssEusEAUITeIvY/ Iuga:



aunsaUszendldaunsauduiussenineauiukarAURTen Lazaun1svesaaylad

Tunsuidymeanuasealuiuiszuiulasgagneies

s3Iy vialuga PRE 63211
Fesredv/luga (nwilne): nalnnsifiamudeusddulans
(ME189ng1): Strengthening Mechanisms in Metals
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Theory of Dislocation, Principle of Strengthening Mechanisms, Work Hardening, Grain
Size Reduction, Solution Hardening, Precipitation Hardening, Application of Strengthening
Mechanisms.
naawsnssEusEAUIeIvY/ Iuga:

annsausrendliudnnissansemuresnszuaunstugy msanvuansy maduasazans
wagnmsuuLdstemsiinauudusdulane safunguivesialaindunagndnnislunisiisay

udsusswedlangiioiinanuudausdunszuiunisnng 9 egramnvandmsulansusazyia

s3Iy eluga PRE 63212

Fosedv/luga (awilne): woiinssuvesianiigumaiias
(7e199nge): Material Behavior at High Temperature
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Creep of Metal, High Temperature Plastic Defoformation of Metal, High Temperature
Metallurgical Phenomena, High Temperaure Fracture, Machine Parts Design for High

Temperature.
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Metal Behavior at Room Temperature, Metal Behavior at Temperature below 0°C,
Metal Testing at low Temperature, Application of Metal at Low Temperature.
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Ore Dressing, Pyrometallurgical Extraction Process, Complex metallurgical processes
such as mineral processing, roasting, oxidation-reduction, Smelting, Selective leaching.

Formation and control of slag. Stoichiometry, Mass and energy balances.
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Smelting, refining, selective leaching, and electrolysis. Formation and control of slag.
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Basic metallurgy and classification of steels and alloyed steels. Mechanical properties
and physical properties of steels and alloyed steels. Effects of alloying elements in steel. Fe-

Fe3C equilibrium phase diagram.
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Iron and Steel making process, oxygen steelmaking process, electric furnace
steelmaking, ladle metallurgy; AOD process, direct reduction and smelting processes. Casting-
steel and iron. Continuous casting of steel products. Iron and Steel applications.
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Basic metallurgy and classification of cast steels and alloyed cast steels. Mechanical
properties and physical properties of cast steels and alloyed cast steels. Effects of alloying
elements in cast steels.
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Basic metallurgy and classification of cast irons and alloyed cast irons. Mechanical
properties and physical properties of cast irons and alloyed cast irons. Effects of alloying
elements in cast irons. Fe-C equilibrium phase diagram.
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Pig iron production, cast irons and alloyed cast irons casting process, charge calculation,
graphite formation in cast irons, ladle inoculation, desulfurization, magnesium treatment in
ductile iron casting, heat treatment of cast irons, and applications of cast irons.
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Alloyed cast irons and alloyed cast steels making process, alloying elements,
classification and basic metallurgy on alloyed steels and alloyed cast irons. Properties and
applications of alloyed cast irons and alloyed steels, Heat treatment of alloyed cast irons and
alloyed steels. HSLA steels and stainless-steel metallurgy. High Manganese steels, high
chromium cast irons.
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Concept of High Strength Steel, Type of High Strength Steel, Production of High
Strength Steel, Properties of High Strength Steel, Forming of high Strength Steel.
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Physical and mechanical properties of aluminum alloys. Aluminum alloys phase
diagram. Aluminum alloys microstructure, grain refinement, silicon modification, correlations
between compositions and microstructures.
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Type of aluminum alloys, wrought aluminum alloys, cast aluminum alloys. Properties
and applications of aluminum alloys.
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Manufacturing process, rolling, casting and uses of aluminum alloys. Correlations
between manufacturing process, composition, microstructure and properties.
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Physical and mechanical properties of copper base alloys. Copper base alloy phase
diagram. Copper base alloy microstructure and grain refinement. Correlations between
composition and microstructure.
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Type of copper base alloys, wrought copper base alloys, cast copper base alloys.
Properties and applications of copper base alloys.
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Manufacturing process, rolling, casting and uses of copper base alloys. Correlations
between manufacturing process, compositions, microstructures and properties.
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Properties, manufacturing process and uses of magnesium and zinc alloys. Correlations
between composition, microstructure, heat treatment, and properties.
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Properties, manufacturing process and uses of Babbit and Precious metal. Correlations
between composition, microstructure, and properties.
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Metals Testing and Characterization including Micro and Macro structure
Characterization, Qualitative and Quantitative analysis. Image Analysis by Imagel, Spectrometer
and Wet Analysis for chemical composition analysis of metals.
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(799N Y): Metals Characterization Techniques
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Metals Testing and Characterization including Thermal Analysis and Non-destructive
Testing (NDT).
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Metals Testing and Characterization including SEM, EDS, EPMA, TEM, XRD and XRF.
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Tensile Testing, Bending Testing, Torsion Testing, Compression Testing, Hardness
Testing, Fatigue Testing, Creep Testing, Wear Testing, Impact Testinsg.
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Casting procedure, Flow behavior of liquid metal and gating system, Fluid mechanic
relate to design in gravity casting, Fluid Dynamics and effect of momentum and turbulence
on gating system.
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Roles of Pattern, Type and Pattern making technology, Pattern Design, Core and its
selection, Shrinkage, Solidification shrinkage, Mold design, Dimensional variation and tolerance,
Casting accuracy.
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Introduction to feeding system, type of feeding, solidification, Feeding and feeding
mechanism, Feeding calculation.
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Introduction to die casting and metallurgy, solidification, gating and feeding in die
casting. Die ventilation and overflowing, Gating and feeding calculation. Structure, properties,
and defects of the finished casting.
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Microstructure Stability, Strength, High Temperature and Cyclic Load Deformation,
Creep Mechanisms, Creep and Fracture Deformation Diagrams, High Temperature Corrosion
and Deterioration.
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Mechanical Properties of Superalloy e.g. Nickel Based Alloy, Cobalt Based Alloy, Fe-
Based Alloy, and Refractory Metal. In aspects of Chemical Compositions, Microstructure
Stability, Strength, High Temperature and Cyclic Load Deformation, Creep Mechanisms, Creep
and Fracture Deformation Diagrams, High Temperature Corrosion and Deterioration.
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Crystallization kinetics of melts, homogeneous and heterogeneous nucleation in melts,
eutectic and peritectic reactions and transitions between these reactions in multi-component
systems, directional solidification in theory and practice, single crystals and its applications.
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Heat Resisting and Fire Resisting of Material, Heat and Fire resisting Carbon Steel,
Heat and Fire Resisting Alloy Steel, Heat Resisting Stainless Steel, Heat Resisting Nickel and
Cobalt Based Alloy.
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Cryogenic Principles and Applications, Ultra Low-Temperature Materials Properties,
Thermal Insulation.
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Materials in Medical Device Design; Metals Group e.g., Stainless Steel, Nitinol,
Magnesium Alloy, Tantalum and Bioactive Metals and other Metals.
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Basic principles of Thermodynamics and kinetics on metallic corrosion. The common
forms of corrosion, general corrosions, galvanic corrosions, corrosion susceptibility tests, and
economic considerations.
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Environmentally and Stress induced cracking, corrosion fatigue in metals, failure on
hydrogen induced cracking (HIC), hydrogen damage, erosion corrosion, case study and
preventions of corrosions.
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Passivity in metals, pitting corrosion, crevice corrosion, corrosion under insulation.
Principles of intergranular corrosion in stainless steel welding and its preventions, Knifeline
attack, case study and preventions of corrosions.
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Introduction of corrosions, classification of stainless steels and alloys, chemical

compositions, structures and properties, effect of intermetallics, phases and precipitates.
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Review types of stainless steels, major forms of corrosion of metals, how to control
and prevent corrosion, materials selection, case study of corrosion in stainless steel
applications.
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Step in Failure Analysis, Brittle Fracture, Ductile Fracture, Fatigue, Wear, Fracture at

High and Low Temperatures.



NaawsNsIsEusEAUTIeIYY/ luga:
anusauszgndldtuneumsieasianudemeuaganvgnisideneyssaneng o lunis

AmszikasUsslivaniunisainisdemevesianluanddensenisldnuass

s3Iy eluga PRE 63607

Faswiv/luga (munlne): nalamsidevouaztadedunadeniiiides
(ME189ngW): Failure Mechanism and Related Environment Factors

Iuvenn: 1(1-0-3)

Uszinnvassedv/luga: Iyuden

3w/ luga AdeeFeunauwi: i

A1asuTEsIeIY/luga:

NAlNNSIEEMIBULUUATS 9 MSULANFALUUIUS IZUAYLUUUTY nSdeniguuudiias n1s
dnvse madeellesnndanndon medemeiosnmaynieu mademedesan lalasiau
mademedesanmsldauiianmgiigs

Failure Mechanisms; Brittle and Ductile Fracture; Faticue Wear; Environment Assisted
Cracking; Corrosion Failure; Hydrogen Damage; High Temperature Failure.
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Theories and principles of dislocation on strengthening mechanism of aluminum,
recovery, recrystallization, and grain growth. Phase transformation of solid in Aluminum. Other

heat treatment techniques emphasized on aluminum. Equipment and quality control.
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Theories and principles of dislocation on strengthening mechanism of copper base
alloys, recovery, recrystallization, and grain growth. Phase transformation of solid in copper
base alloys. Other heat treatment techniques emphasized on copper base alloys. Equipment
and quality control.
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Principle of phase transformation in steels, Heat treatment of low alloyed steels and
high alloyed steels: Annealing, Normalizing, Hardening and Tempering, Stress Relief process,
Austempering and Martempering, Hardenability of Steels.
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(MM@189nNg): Heat Treatment of Low Alloyed Cast Steels and Cast
Irons and High Alloyed of Cast Steels and Cast Irons
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Effect of alloying elements in cast steels and cast irons. Heat treatment of cast steels
and cast irons, Cast Steels, High Manganese Steels, Stainless Steels, Cast Irons, High
Chromium Cast Iron, Nickel Hard Cast lron.
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Principles of heat treatment of steels in automotive industries: Annealing, Through
Hardening, Surface Hardening, Carburizing, Carbo-nitriding, Nitriding, Flame Hardening,
Induction Hardening, Quenching Media, Types of Furnace.
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Selecting Surface-treatment Technologies, Fundamentals of Thin-film Technology,
Innovations in PVD Technology for High-performance Applications.
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Thermal CVD Hard Material Coating, Electrodeposition Coating, Electroless Plating, CVD
coating Technology, Thermal Flame and Arc Spraying Technology.
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(nMw189ng): Coating Characterization
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Surface States, Characterization of coatings, Tribology.
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(nMw8Ing): Mechanics of Sheet Metal Forming
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Sheet Deformation Process, Deformation of Sheet, Loading Instability, Bending of
Sheet, Cylindrical Deep Drawing, Combined Bending and tension of Sheet, Hydroforming.
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(nMw3Ingw): Metal Forming Analysis
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Stress and Strain Analysis during Metal Forming, Constitutive Equation for Metal
Forming Analysis, Metal Forming Analysis: Upper Bound, Slip Line, Finite Element Analysis for
Metal Forming.
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(M®189ng1): Forming Process Analysis
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Metal Forming Analysis Slab Analysis Slip-line Field Analysis Upper Bound Analysis
Finite Element Analysis.
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(nMw189ng®): Application of Finite Element Method in Metal Forming
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Finite Element Method Stress and Strain calculation by FEM Heat Transfer Calculation
by FEM Application of FEM in Forging, Rolling and Extrusion.
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Principles of liquid metal processing. Modelling of Fluid Flow. Reactions of the melt
with its Environment. Transport of gases in melts. Mold surface reactions, Mold atmosphere,
Aggregate molds. Entrainment. Effect of Liquid flow. Gas porosity, Nucleation of gas porosity,
Subsurface porosity, Growth of gas pores, Blowholes.
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Solidification Theories, Microstructures Evolutions, Modelling of Solidification Process,
Shrinkage. Linear contraction. Melt Treatment, Structure, defects and properties of the finished
casting.
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(Me189ng1): Metal Casting Simulation
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Reviews of Solidification and Fluid Flow, Computational Fluid Dynamics, Finite
Differences, Mesh Generation, Boundary Conditions and Metal Properties inputs, Applications
in Various Casting Processes, Analysis of Result.
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(nMw8Ingw): Powder Metallurgy
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Introduction to Powder Metallurgy, Metal Powder Production and Characterization,
Powder Shaping and Consolidation, Properties & Applications.
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Metal Powder Technologies, Powder Shaping and Consolidation Technologies,
Secondary Operation and Quality Control.
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(nMw3Ing®): Iron and Steel Making
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Blast Furnace Iron Making, Direct Reduction Iron Making, BOF Steel Making, EAF Steel
Making, Vacuum Degassing of Steel, Continuous Steel Casting.
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Principles pf Metallurgical Design of Steels Making and Casting of Steel, Theory of
Plastic Deformation, Heat Transfer in Rolling Process, Metallurgical Aspect of the Rolling
Process, Advanced High Strength Steel Production.
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(nMw18Ingw): Theory and Practice of Steel Making
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Iron and Steel Making, Hot Rolling for Flat and Long Product of Steel, Cold Rolling for
Flat Product for Steel, Heat Treatment of Steel.
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Risk-Based Inspection, Risk Determination, Identifying Deterioration Mechanisms and
Failure Modes, Fitness for Service.
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Fitness for Service Engineering Assessment Procedure, Assessment General Metal Loss,
Assessment of Local Metal Loss, Assessment of Pitting Corrosion, Assessment of Hydrogen
Blister and Hydrogen Damage.
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Principle of Fracture Mechanics, Application of Fracture Mechanics, Concept of Fitness-
For-Service, Example of Fitness-for-Service for crack-like Flaw.
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uungin: 1(1-0-3)

Uszinnvassedv/luga: Ivuden

3w/ luga AdeeFeunauwi: i

AesuteTedv)/luga:

Brsussdumwannsalumslionu. msvssiiuiunuildnuurdsgungineiansiy
Poyadmiumsliasizinisau mevssdvlunsamsfalillng - msdwasvmdangineiwaznis
Uszifuandinsnavedansiiinllvgl

Fitness for Service Assessment Procedure, Assessment of Components Operating in
The Creep Range, Material Data for Creep Analysis, Assessment of Fire Damage, Metallurgical
Investigation and Evaluation of Mechanical Properties in Fire Damage Assessment.
NadwsNsIsEusEAUTIEIYY/ luga:

amnsnidenleadeyansiinnssinislanginerdunisussiduaudinisnaii eldlunns

Uszdiuonglunsalyunuildauigamgiguasnsdinialnlvg

YUINIVURDNNIIAINTTUN5L YU

SWa3Y/3Waluga PRE 64001

Faswiv/luga (munlne): shdefnufiawiumaluladuaznszuiunsidon
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Case study of welding technology, case study of welding process, evolution and future
trend of welding technology and welding processes, and other related topics.
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Case study of materials in welding, case study of welding metallurgy, evolution and
future trend of welding materials and metallurgy, and other related topics.
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Case study of welding design, case study of welded product design, evolution and
future trend of welding design, and other related topics.
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Case study of welding inspection, case study of welded quality control, evolution and
future trend of welding inspection and quality control, and other related topics.
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(MEB9ngM): Introduction to Welding Process and Welding Technology
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The general introduction to welding technology course is designed to build on the
knowledge students learned in welding technology. Content emphasizes the background and
history of welding technology including the development of welding technology and arc

welding power source and type of welding power source.



NaaWsNsISEUIsEAUTIEIY/luga:

ansaldnssviumsifeniiugiulanudedndnvesnalulad

s3Iy vealuga PRE 64102
Foredv/luga (nmwilne): ndnnisiugiuresnssuiunadonorindeandeurundng
(MEdenge): Fundamental of Shielded Metal Arc Welding Process

Iuunein: 1(1-0-3)
Uszinnvassedv/luga: Iyuden
o391/ Tuga idesFounauwii: 1l
AesueTedv)/luga:

seivndyaduliidnsunsdnunldioudifeatui ugiueudasadouasndnnisves
nszvunsdeuenindmadouiundnd siufsiuusiddalunndonsenszuumadenos
nieaaTouiundnd Snteeiuniiajaihlmindnwlfdilafshulsiiddy uasnansenuiiin
Jufuiuusiddylunssuunadennindemndeuundng

Fundamental of shielded metal arc welding process course is designed to teach
students about arc welding safety and the shielded metal arc welding process principle. Upon
completion of this course, the student will be able to understand the main welding
parameters the effect of each parameter. Also, emphasizes the quality control of shielded
metal arc welding process.
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Fundamental of Gas Tungsten Arc Welding. Course is designed to teach students about
arc welding safety and the Gas Tungsten Arc Welding process principle. Upon completion of
this course, the student will be able to understand the main welding parameters the effect
of each parameter. Also, emphasizes the quality control of Gas Tungsten Arc Welding process.
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The Fundamental of Gas metal arc welding process. Course is designed to teach
students about arc welding safety and the Gas metal arc welding process principle. Upon
completion of this course, the student will be able to understand the main welding
parameters the effect of each parameter. Also, emphasizes the quality control of Gas metal
arc welding process.
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The Fundamental of Flux cored arc welding process. Course is designed to teach
students about arc welding safety and the Flux cored arc welding process principle. Upon
completion of this course, the student will be able to understand the main welding
parameters the effect of each parameter. Also, emphasizes the quality control of Flux cored
arc welding process.
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The Fundamental of Submerged-Arc Welding process course is designed to teach
students about arc welding safety and the Submerged-Arc Welding process and proper
techniques for welding, electrode type and flux type. Upon completion of this course, the
student will be able to understand the main welding parameters the effect of each parameter.
Also, emphasizes the quality control of Submerged-Arc Welding process.
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This course will introduce the safety rules for the gas welding, brazing and soldering
process. This course will cover the issues with dealing whit the principle of gas welding, the
adjustment of flame, the application and quality control of gas welding, brazing and soldering
process in industrial, and equipment of the process.
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The welding joint and preparation course is designed to teach students about the type
and the classified of welding joint and preparation. Also, study of the joint preparation
technique includes machining, thermal cutting. The student can understand how to select
the suitable joint type and joint preparation for each welding.
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Fundamental of resistance welding process. Imported process variables. Resistance
welding in various materials. Resistance welding machine equipment and related materials.
Resistance welding safety. Projection welding, bolt and nut welding. Welding defects.
Destructive and non-destructive testing for resistance welding.
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Theory and practices in laser and other high energy density welding processes.

Overview of laser material processing. Light - particle/wave nature. Basic relationships. Light-



Matter Interaction: Absorption and Stimulated emission. Fundamental Laser Concepts. Laser
types overview. CO, Lasers. Nd:YAG Lasers. Reflection and refraction of light. Geometric Optics.
Beam characteristics. Gaussian beam focusing. Optical Components. Laser Welding, Laser
Cutting. Surface treatment. Laser Processing Systems. Laser beam characterization. Laser
Safety.
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The Fundamental of Modern joining processes course is designed to teach students
about the type and the application of modern joining processes. Also, the selection of a
modern joining processes for each material. The applications of modern joining process
include Atomic joining, Cold welding, Roll welding, Pressure welding, Friction welding,
Ultrasonic welding, Diffusion welding, Explosion welding, Resistance welding, Infrared heat
welding, Induction welding.
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Robotics and automation for welding course is designed to provide students with
training in adjusting and acquiring welding parameters from robot. Programming and operation
in robot and automatic welding systems. Importance of automation and robot in industrial
application for present and future needs.
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Arc and metal transfer analysis course is designed to teach students about the

principle of metal transfer modes in Gas Metal Arc Welding process, force action on the metal



droplets, the influences of shielding gas compositions and welding parameters on the
transport phenomena in the metal droplets. Also, the student will be able to understand the
classification of metal transfer mode, the mechanism of metal transfer, the advantage and
disadvantage of each metal transfer modes and the metal transfer observation techniques by
using high-speed camera and optical equipment.
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Principles of lasers. Basic laser optics. Laser safety (ANSI Z136). Laser welding. Laser
cutting and drilling. Laser surface treatments. Laser bending and forming. Lasers in additive
manufacturing processes. Applications and future trends of lasers in precision manufacturing.
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Welding process analysis. Experimental of theory and analysis for welding parameters.
Fundamental of arc physics. Basic knowledge of heat transfer in welding. Basic arc welding
machine system. V-A curve. Welding power adjustment and acquisition. Electrical dummy load
as Ohm’s law. Standard of welding power source validation. Validation method. Report of
validation data and implementation.
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This course focuses on basic and applied sciences in processing of materials.
Specifically, effects of processing on the manufactured parts, selection of processing methods,
and their relationship with material properties will be discussed. This course will offer a

detailed understanding of manufacturing processes used in industry such as casting, molding,

forming, cutting, and welding and will relate the design requirements of a part to the possible



manufacturing processes. The course also includes quality assurance of manufactured parts
by inspection and testing. It will also discuss how the material properties of a product control
the spectrum of manufacturing processes.
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Phase diagrams and Heat treatment of ferro-alloys course designed to provides
thorough knowledge of the fundamental principles of various types of heat treatment
processes and the critical process parameters involved and also guidelines for trouble
shooting. The students gain knowledge about temperature ranges for each type of heat
treatment. Also, students will study the phase diagram, this course is intended to make the
students familiarize with binary and ternary phase diagrams and the effect of alloying
elements in steel.
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Destructive testing of materials courses designed to provides student understand the
principles of testing of materials using nick break test, impact testing, bending test, hardness
test. This course also emphasizes the testing of material using destructive testing technique
followed interational standard and occupational safety and health management system.
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This course is designed to provides student understand the Introduction to carbon and
characterization of weld structures including welding metallurgy and weldability of carbon
steel. Also, student will be understanding of the metallurgical processes occurring in welding
of iron carbon alloys and the principles of alloying, the structures of alloys, phase diagrams
and compounds in diagrams. Student can select the suitable welding process for carbon steel.
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This course is designed to provides student understand the physical metallurgy of high
strength steels, type on high strength steel, introduction to welding processes for high strength
steel. Also, this course emphasizes the welding metallurgy of high strength steels materials
and the effect of weld thermal cycles on the stability of phases, solidification behavior,
segregation and hot cracking susceptibility.
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Welding metallurgy and weldability of stainless steels. Basic character of weld
structures in stainless steel. Fe-Cr and Fe-Cr-C phase diagrams. Welding metallurgy and
weldability of ferritic stainless steels, martensitic stainless steels, austenitic stainless steels,
duplex stainless steels, and precipitation-hardened stainless steels. Dissimilar joining with
stainless steels. Corrosion behavior of welded stainless steels. Welding.
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Welding metallurgy and weldability of heat resistance steels. Basic character of weld
structures in heat resistance steels. Fe-Cr-Mo-W phase diagrams. Welding metallurgy and
weldability of heat resistance steels. Dissimilar joining. Creep behavior of material and
weldment at high temperature. Strength property as function of temperature.
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The welding of special alloys course is an educational tool which sets an industry
standard for knowledge of special alloys such as nickel-based alloy, Titanium-alloys,
Aluminum alloys, Copper-based alloys, and Cobalt-based alloy etc. Providing comprehensive
information about all aspects regarding special alloys. The course begins at the fundamental
of welding metallurgy, welded microstructure in the fusion and heat- affected zones of special
alloys. Welding parameters are correlated to these zones and related to mechanical
properties of each alloy.
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This course is designed to provide student to understand the introductory of
aluminum and aluminum alloys, their classification, mechanical and chemical properties, and
specific characteristic that could affect the weldability. Heat from welding process affecting

microstructures and changes in properties is also discussed including defects that could occur

from welding.
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On completion of the course, the student will understand what factors contribute to
the formation and growth of crack anomalies on materials and welded products. In addition,
participants will be able to gather and analyze the type and extent of cracking found, key
operational parameters, material properties, full-scale testing data, and to apply industry-
recognized engineering methods for developing and recommending appropriate remedial
action. The course also includes inspection and repair technique.
NaaWsNsIsEUsTAUTIEIY/luga:

ANI0IATITANMRTBIUANTIVEITARLasRoNLTIT N ST au Mg ay

sWaIYY/svieluga PRE 64211

Fosrwdv/luga (nwlne): nénnsvesmisianseunaznsdnmseluian
(MEB9ngM): Introduction to Corrosion and Wear in Materials

wunaein: 3(3-0-9)

Uszinnvassedv/luga: Iy uden

3w/ luga AdeeFeunauwi: i

A1asUTEsIeIY/ luga:



edvugIunsianseu wasnisanuseluianesnwuuliindnwlalinnnudlaiugiui

'
o W a (% [

ddyinfundnmsvesunielaiinedififedestunisiiamstangou Ussanvesnisinnisde
nsou 3anstestumsinnseuvedlans ansanvesdnuaeiiuis Al msvaedu waznsan
nsevedlans maUFuanmituin uaznisquindeuindugs tioannsdnuse usadonnu wagnisin
nsounieeendnduiiiui nsdfnuviffunsussendlfuasiasugmanivosnisusuanwitui
The Introduction to corrosion and wear in materials courses designed to provides
student understand an overview of the principles of electrochemical corrosion, types of
corrosion, and methods to prevent corrosion of metals. Also, to present an overview of surface
characterization, friction, lubrication, and wear of metals. The course will explore a range of
surface treatments and advanced coatings that are designed minimize wear, friction, and
surface oxidation / corrosion. Applications and economics of surface treatments will be
addressed by means of industrial case study.
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The students will learn the important, objectives, and concept of weldability testing.
There are various types including representative and simulative tests. Conditions for creating
restraint and stress concentration for the tests are discussed. The relationship between the
metallurgical aspects and test results are introduced. This would represent the comparative

weldability among the materials being tested.
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Basic concepts of metallurgy such as atom, crystal structures, phase diagram, and
microstructure. Procedures for microstructure specimen preparation consisted of cutting,
mouthing, grinding, polishing, and etching. Using a microscope, adjustment, and
photographing. Performing a basic microstructure evaluation. Related standards for the
microstructure specimen preparation.
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Materials used in structure that should require integrity or life assessment. Procedure for
replication of microstructure consisted of erinding, polishing, etching, and replicating.
Transferring of the replica film and using a microscope. Performing a basic life assessment.
Related standards for replica test and life assessment.
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Basic theory of structural systems, Welding Joint Loading, Welding symbol,
Fundamentals of the strength of materials, Principle of welding design for loading, Calculation
for determining dimensions of welds.
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Behavior of welded connections under static or predominantly static load, Single-axis
load, Multi-axis, Brittle failure, brittle fracture, Lamellar tearing Measures to avoid lamellar
tearing, Stability failure. Behavior of welded connections at low temperatures, Behavior of
welded connections under impact loads.
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Basics of structural design, Welded connections, Design of welded plate girders, Design
of welded columns, Design of welded truss girders, Constructions composed of hollow
sections, Design of welded frames.
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Basic principles for fatigue, influences on the fatigue strength, weld profiles. Measures
to improve fatigue strength, Life cycle design, Design of cyclic loaded welded structures.
Standard criteria of weldment appearance.
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Basic understanding of solid modeling, Finite difference and finite element methods,
application of closed form solutions and numerical methods to problems involving heat flow,
thermal and residual stress, apply computer models to analyze welding process.
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Basic safety requirements, Design of pressure vessels, Calculation of selected pressure
vessel parts, Design of Internal pressure loading, Design of external pressure loading, Design
of piping, and Pressure part designing standards.
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Comparison between steel and aluminum. Aluminum alloys standards and
specification and their practical applications. Aluminum Welded Structures, Lightweight
structures, Areas of application, Designing for static and cyclic loading.
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(nM¥183nNg®): Fracture Mechanics in Welding
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Fracture mechanical concepts, Linear Elastic Fracture Mechanics (LEFM), Elastic-Plastic
Fracture Mechanics, Cyclic Crack Propagation behavior, Fracture mechanical safety
assessment, Determination of characteristic fracture mechanical values, Fracture Mechanics of
welded joints, Application Examples of Fracture Mechanics.
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Standard and criteria of weld products. External weld quality. Internal weld quality.
Dimensional weld quality. Welding quality of mechanical and metallurgical properties.
Inspection and testing methods. Welding quality records and reports.
NaaWsNsIsEUsEAUTIEIY/luga:

A11150a5NTBNUANANNUBNTAAATDIIUNINTFIUEING

s3Iy eluga PRE 64402
%aiw%mﬂ;u@a (mwlne): mi‘wmaa‘uLmuhjv‘l’wmaamwﬁugm
(Me89ng): Introduction to Non-destructive Testing

FuUnUAA: 1(1-0-3)
Uszinnvassgdv/luga: Iyuden
o391/ Tuga idesFounauwii: 1l
A1asUIEsIeIY/luga:

wanmsidosduvasnisasavasunuylaivhansanin ldur nsnagoudlsasunsndy ns

VAFOUMIBNILILIAGN NMINAFDUAIEAAEIAINDEY NISVIAAOUMIBNNEE5E Nsnadaudiy



'
a aa o

nszualalIu N1sNAaeURLeYAaRndlaty seiuresyAaNIEVAday TensaeuluiRau dee
mslgaunsnageusuuliivinaiy

Principle of Non-destructive inspection e.g. Liquid penetrant testing, Magnetic particle
testing, Ultrasonic testing, Radiographic testing, Eddy current testing, Acoustic emission testing.
NDT personnel qualification. NDT operator examination method. Example of NDT applications.
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Fundamental of Liquid penetrant and Magnetic particle testing. Limitation of specimen
features and materials. Briefed instruction of testing procedure. Imported information in testing
report. NDT operator examination method. Example of surfacing NDT.
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Basic Theory of Liquid Penetrant Testing. Test principles, relevance to different
materials and part and test variables. Product forms and materials. Defect formation and
characterization. Equipment operation and standardization. The importance of testing process
controls. The importance of appropriate processing steps and parameters. Safety and public
safety. Application techniques and the advantages and disadvantages of each. Limitations and
capabilities of each method and technique. Applicable specifications, codes, operating
procedures, and work instructions. Evaluation, interpretation, and documentation of testing
results.
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Basic Theory of Liquid Penetrant Testing. Test principles, relevance to different
materials and part and test variables. Product forms and materials. Defect formation and
characterization. Equipment operation and standardization. The importance of testing process
controls. The importance of appropriate processing steps and parameters. Safety and public

safety. Application techniques and the advantages and disadvantages of each. Limitations and



capabilities of each method and technique. Applicable specifications, codes, operating
procedures and work instructions. Evaluation, interpretation, and documentation of testing
results.
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Basic Theory of Liquid Penetrant Testing. Test principles, relevance to different
materials and part and test variables. Product forms and materials. Defect formation and
characterization. Equipment operation and standardization. The importance of testing process
controls. The importance of appropriate processing steps and parameters. Safety and public
safety. Application techniques and the advantages and disadvantages of each. Limitations and
capabilities of each method and technique. Applicable specifications, codes, operating
procedures, and work instructions. Evaluation, interpretation, and documentation of testing
results.
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Basic Theory of Liquid Penetrant Testing. Test principles, relevance to different
materials and part and test variables. Product forms and materials. Defect formation and
characterization. Equipment operation and standardization. The importance of testing process
controls. The importance of appropriate processing steps and parameters. Safety and public
safety. Application techniques and the advantages and disadvantages of each. Limitations and
capabilities of each method and technique. Applicable specifications, codes, operating
procedures, and work instructions. Evaluation, interpretation, and documentation of testing
results.
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Basic Theory of Liquid Penetrant Testing. Test principles, relevance to different
materials and part and test variables. Product forms and materials. Defect formation and
characterization. Equipment operation and standardization. The importance of testing process
controls. The importance of appropriate processing steps and parameters. Safety and public
safety. Application techniques and the advantages and disadvantages of each. Limitations and
capabilities of each method and technique. Applicable specifications, codes, operating
procedures and work instructions. Evaluation, interpretation and documentation of testing
results.
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Basic Theory of Liquid Penetrant Testing. Test principles, relevance to different
materials and part and test variables. Product forms and materials. Defect formation and
characterization. Equipment operation and standardization. The importance of testing process
controls. The importance of appropriate processing steps and parameters. Safety and public

safety. Application techniques and the advantages and disadvantages of each. Limitations and

capabilities of each method and technique. Applicable specifications, codes, operating



procedures, and work instructions. Evaluation, interpretation, and documentation of testing
results.
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Fundamentals of welding inspection systems, welding personnel, welding inspector
responsibility, welding inspector qualification, and certification System. Knowledge of safety,
welding processes, metallurgy, welding terms and symbols, welding code and standard,
destructive testing, non-destructive testing. QC-1 examination for qualification certificate or
other international standards.
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Metal’s expansion and contraction theories. 3 bars analogy principle. Welding residual
stress. Transverse and longitudinal distortion. Stress reaction force. Fixtures locate and apply.
Welding step designing. Basic simulation for distortion determination.
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Welding quality idea. Welding quality assurance. WPS management. Welding
consumables type and selection. Management and qualifying of welder and welding operator
skill. Welding machine and quality. Record and report of welded data. Welding cost
estimation.
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Effect of hydrogen in weldment. Welding consumable type and standard. Principle of
hydrogen measurement. Standard testing method of hydrogen content: Glycerol and Mercury
replacement, Hydrogen content analysis by gas chromatography method. Other
determination methods. Practice for hydrogen analysis in consumable.
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(Me89nge): Welding and Fabrication Case Study
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Welding quality assurance and control cases from welding and fabrication industries
e.g. pressure vessel, boiler, pressure piping, process piping in petrochemical, aviation,
automotive and other industries.
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Welding, allying, and following work hazards. Welding researches waste. Welding
hazard prevention. Personal protective equipment. Personal and public safety. Public safety
determination. Safety management system.
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Study on modern and interesting topics in the mechatronics engineering. Course
description to be drawn with respect to the study topics given.
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Study on modern and interesting topics in the mechatronics engineering. Course
description to be drawn with respect to the study topics given.
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Research in laboratory or field project under the supervision of a faculty member in
the related and approved topics. Thesis writing and presentation.
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Industrial research under the supervision of a faculty member in the related and
approved topics. Industrial research report writing and presentation.
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