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2.2 $183WUTIUNASTIITITINALNAYATIHNT TN 6 Mena
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3. 91879
1. HIAINUIRY 12 HUEha
FaupumsAns DA 1 uazimumsAn i 2 Wansanseinede ld
1.1 5783110980 12 Hwuehn (HuruIena)
04-421-601  ANANMINIEIUNUIAINTTY 3(3-0-6)
Research Technique in Engineering
04-421-602 imUﬂwinWi'?uqq 1 3(3-0-6)
Advanced Manufacturing System 1
04-422-601 Tam?wmmamw%uqq 3(3-0-6)
Advanced Physical Metallurgy
04-423-601 mﬂTuTa?JﬂﬁﬁugﬂTam%uqa 3(3-0-6)
Advanced Metal Forming Technology
1.2 51879950900 1 vivgda (iifuveda)
04-421-603  AUUMIMIAINTTUMINEA 1(0-3-6)

Manufacturing Engineering Seminar

weme inAnyidesainzidonsous1e39n 04-421-603 dunuImadenssumswan uuyluiy

] a . FY = ~ ' L o 2 A
NUIUNA (Audit) azdealnanisiseurunaan luszan S (Huinelo)

a

o % = ~ Yo & = Y] =) a a a
ﬁ'lﬁi‘]_luﬂﬁﬂ‘hﬂﬂUlilulﬂﬁ?LﬁﬂﬂWiﬁﬂBWigﬂUﬂiﬂJﬂﬂ@31uﬁ1ﬂ113%13ﬁ3ﬂiﬁmﬂ13NZWI 2aa

9 o
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04-411-204  ASTUIUNTHAN 3(3-0-6)
Manufacturing Processes
04-414-301  JanzIng1IAINT5u 3(2-3-5)
Engineering Metallurgy
ra \{W 4?}
04-414-303  mseonuuuuunuiTlvvuglTane 3(2-3-5)

Press Tool and Dies Design

Y v
Mifmuas 1 IrITeulSuiugIuAINg1 dunsnegueniioninitedmninnainludedu
Y Y AaAa a 1% A o a = Yo o K I
Ulﬂ Iﬂfﬂ‘ﬂ’ﬂEfll!§°]‘afJ“INu%‘ll’fNﬂﬂ!$ﬂﬁi§Jﬂ1§‘]J3W'Ii‘ﬁﬁﬂq@]i!fIN’f]ﬂ?‘l’i“lﬂlﬂ318']“]51liﬂuﬁlﬁﬂﬂuﬂﬁﬂ‘kﬂlﬂu
Jngnna
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2.3.1 THienFeusiedsuaenluseauiaumnaanyl a1913¥138IN5TUMTHNAR (10 2.4)
liitesndn 3 nuoena
Y A = a A o Aw 1 @ 9 19 '
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HUuNA
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unuMIAnE WL 2 IHaeniseu 12 HUWNAVINNYNIY 5183190 lil
2.4.1 n@a 3B UNAIUIABNISWAA (Manufacturing Technology)
k4
04-421-604 ’i%‘U‘UﬂTﬁWﬁWf)’JuQN 2 3(3-0-6)
Advanced Manufacturing System 2
a d o [ a (% 4
04-421-605  ABUNIAADTFIOIUNMTODNUUUEIMTUMTODNUULNAANUN  3(2-2-6)
NNIAINTTY
CAD for Engineering Product Design
a J a d
04-421-606  MINAATIEH AN NADII8luMTONUIVLAY 3(2-2-6)
apunaesselumsnan
CAD/CAM Analysis
) Y
04-421-607  1ATPINONATUGA 1 3(3-0-6)
Advanced Machine Tools 1
) Y
04-421-608  1ATRINONATUFA 2 3(3-0-6)
Advanced Machine Tools 2
4 a
04-421-609  NAYNTNITWAA 3(3-0-6)
Manufacturing Strategy

04-421-610  MIIANIAUNN IAYIIY 3(3-0-6)

Total Quality Management
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04-421-611

04-421-612

04-421-613

04-421-614

ﬂ']ﬁﬂ'J‘UﬂlJ!,Lﬁ$fﬂﬁ’JNLLNHTﬂi\?ﬂTiiHﬂWﬁNE@
Project Planning and Control in Manufacturing

a 1 = a gJ}
malsziiuainma Tulagmsnandugs
Advanced Manufacturing Technology Evaluation
WUIUARARINATTI
Industrial Robots
waidenanlumaluTadmanan

Special Topic in Manufacturing Technology

2.4.2 nQa3¥unAluladl Jag (Materials Technology)

04-422-602

04-422-603

04-422-604

04-422-605

04-422-606

04-422-607

04-422-608

04-422-609

04-422-610

04-422-611

ﬂismumiﬁmﬁauiaﬂ%uqq

Advanced Materials Machining Processes
TanzInemsisey

Welding Metallurgy
M3vonuUuMINaasddmiuma lulagide
Design of Experimental for Materials Technology
Sranssuiiui

Surface Engineering

M3udedrvesiang

Solidification of Materials
maluladmsndamanuazmannd)

Iron and Steel Making Technology
Fagwoaweiuazmslynu

Polymeric Materials and Applications
MINAALYTIINT

Ceramic Processing

Taquauuazms 19U

Composite Materials and Applications
Wiveey luma Tulad aa

Special Topic in Materials Technology

3(3-0-6)

3(3-0-6)

3(2-2-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(2-2-6)

3(3-0-6)

3(2-2-6)

3(2-2-6)

3(2-2-6)

3(2-2-6)

3(3-0-6)
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2.4.3 ngadvunalulagmsyuzilanz (Metal Forming Technology)

04-423-602

04-423-603

04-423-604

04-423-605

04-423-606

04-423-607

04-423-608

04-423-609

04-423-610

msaazianuduTasmsirans Il ludedmud
Finite Elements Modeling for Stress Analysis
lasvesTatluauTans

Tribology in Metalworking
nguRMIdainig

Metal Removal Theory
MINATIEHANUEIIBVee TR

Failure Analysis of Materials
3ﬁaﬂiﬁuuajﬁuﬁ6§uqa

Advanced Die Engineering
ﬂ'li’t’)’l’)ﬂll‘lllllﬂtiﬂ'ﬂ\?ﬁ@ﬂa

Machine Tool Design
ﬂ"li@’f)ﬂllﬂﬂ%ﬂ\ﬂﬂﬂ'ﬂiﬂ'ﬁ‘c’J\W]ﬁ\‘]

Design of Precision Engineering
inFesileTauazmsamedanssy
Instrumentation and Measurements
ﬁ’aﬁff@ﬁmﬂumﬂTuTa?Jmiﬁugiﬂam

Special Topic in Metal Forming Technology

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(2-2-6)

3(2-2-6)

3(3-0-6)

3(3-0-6)

3(2-2-6)

3(3-0-6)

a A A 1 v a = a v dv
2.5 'J‘lf1!a0ﬂ1u!!ﬂu3ﬂﬂiﬁu@.ﬂﬁ1ﬁﬂiiu 6 HuUIWNA Iﬂﬂﬂﬂﬂ1%1ﬂ§1€l?‘mﬂfﬂﬂ1’!

04-421-702

04-180-601

04-415-603

a a J
4. INGIUNUD

04-421-701

MIANUATIMNITUAIUIRINTTUMIHAR
Industrial Internship in Manufacturing Engineering
igﬂﬂéﬂllﬁlﬂé}ﬂﬂuﬁgﬂTﬁ%ﬂﬂTﬁ

Environmental Systems and Management
IATHFAAAT IAINTTU

Engineering Economy

12 vivenn
a a 4
INHNUT

Thesis

4(0-40-0)

1(1-0-2)

1(1-0-2)

12(0-0-36)
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3.1.4 UHUMSANE

3.1.4.1 UHUMIANEILUUN 1 A Geustedyuazinidelunmineds

11 1/ mamsann 1 wiena | nuy | UR0@ | Anwidaeaues
04-421-601 | mAHAN3911I98TUUIAINIT T 3 3 0 6
04-421-602 5xwmiw§@w§uqq 1 3 3 0 6
04-dxx-xxx | B UADN 3 3 0 6
04-dxx-xxx | B UADN 3 3 0 6

59 12 12 0 24

It 1/ mamsdnpii 2 wiena | ngui | URUA | Anpideaues
04-422-601 Tam?mmmamwﬁ?uqq 3 3 0 6
04-423-601 mﬂTuTa?JﬂﬁgﬁugﬂTam%uqq 3 3 0 6
04-4xx-xxx | A¥UDON 3 3 0 6
04-4xx-xxx | A¥UDON 3 3 0 6

39 12 12 0 24

Tt 2/ mamsfineii 1 wiena | ngui | URUa | Anuidoaues
04-421-701 | Ineniinus 6 0 0 18
04-421-603 | FUNUINIIAINTTUNITHAN* 1 0 3 6

39 6 0 3 24

i 2/ mamsfinunii 2 wihena | nopf | URiA | Anwideauies

04-421-701 | Ineninus 6 0 0 18
3 6 0 0 18

« lufuninena (Audit)
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3.1.4.2 BHUMSANE VDA 2 Ao Fous1eImuazinites Wi MAgATINNTTI

U 1/ mamsitnudi 1 wigha | ngui | UHUR | Anmdienues
04-421-601 | mAHANINITeIUUIAINTTY 3 3 0 6
04-421-602 5$1J1Jmiw§ﬂ§uqa 1 3 3 0 6
04-421-603 | AUNUINIIAINTTUNINAN* 1 0 3 6
04-dxx-xxx | IBUAON 3 3 0 6
04-180-601 | szUUTUIARDUIAZMITANS 1 1 0 2

59 10 10 3 26

Ui 1/ mamsiinuii 2 wigha | ngug | YDA | Anvdlanues
04-422-601 Tawz%mmﬂmw%uqa 3 3 0 6
04-423-601 mﬂuiaﬁmaﬁugﬂiam%uqﬂ 3 3 0 6
04-415-603 | IATHFANAATIAINTTY 1 1 0 2
04-dxx-xxx | IBUADN 3 3 0 6

39 10 10 0 20

Ui 2/ mansiininii 1 wgha | ngug | UHUR | Anvdluaues

04-421-702 | MIAnUgAAIMATINATY 4 0 40 0
AAINTIUNMITHAN

04-421-701 | Ineniwus 6 0 0 18

33U 10 0 40 18

Ui 2/ mansiinnii 1 wieha | ngu] | URUR | Anvalenues
04-421-701 | Ineniinus 6 0 0 18

LR 6 0 0 18

« lifuminena (Audit)
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3.1.5 A1951185183%1

04-421-601

04-421-602

04-422-601

matamsnIdeluandainssy 3(3-0-6)
Research Technique in Engineering

A v 9 aw | 9 Y o w aw o
NIFLADNNIUDIVY If]ﬂ1ﬁ‘ﬂ31mﬂuVlﬂ]’lmlazmﬂﬂ?ﬂﬂ%ﬂﬂu%]EJ N1ITINIUA

FagiszasnuazueuAresIUITe MId1Ienans migmuyagm RERLIITIN]
N1INAADI mﬂ%’m?awﬁamﬁwmmﬁﬂfﬂmﬂ1wqﬂumimnaamtaz
M5ANTITHToYa N15oNBuend1s JUuuumsiiitonaznisianigilianive
uuanumsiiauedoya

Research topic selection, feasibility and limitation of a research work, objective and
outline of a research work, literature review, assumption and experimental design, data

examination and analyze using a high quality instrument, references, thesis format and

performance, introduction to a good presentation

v
U

ITUUMINANTUGA 1 3(3-0-6)
Advanced Manufacturing System 1
ﬁﬁﬂmigﬁrmﬁummﬂixmummﬁmmwhm SEUUNITHANDA TUNA TU
NNYATINNITIN §$UUWUd161Uﬂi$U3uﬂ15W§ﬁ ﬂ13ﬂ3ﬂﬂhﬂﬂ!ﬂ1W1uﬂi$Uﬁu
MsHaa szuuaivayumseanliddseaninm ssvumswaauuvaielni uay
USwqmsnanuuuysanns

Fundamentals of manufacturing processes, automation production systems, material
handling systems, quality control in manufacturing process, modern manufacturing

systems, manufacturing support systems and computer intergrated manufacturing

TangIngnmemniugs 3(3-0-6)
Advanced Physical Metallurgy
= a Aa o o a < a A
‘Vli]‘lslj‘]ﬂ?‘i!ﬂﬂﬂﬁiﬁLﬂ%HLlﬁ%ﬂ?iﬂflﬁllﬂﬂﬂ’ﬂhLLGUQUjQ ﬂWﬁLﬂﬂu’JLﬂaﬁlﬁLlag
4 a 1 < a Qdy a A =
ﬂauﬁWﬁGliﬂﬁm‘UTﬁ ﬂﬁ!&WﬁiuﬁTﬁﬁ%ﬁWEleUfNLLGU\i WATANYE ‘V]’Jl.ll.l\iﬂﬁlﬂﬂﬂu?,ﬂ
aaa an I <} 9y A P4 Yy 9
LLﬁ%ﬂQﬂiﬂWﬂu‘ﬂucﬁﬁﬂ NITPULILNannal ﬂﬁlﬂﬂﬁluzﬂﬂTﬁ AIYNIINITAUAIY
AN oU
Theories of dislocations in crystals and their roles in strength, nucleation and growth
kinetic, diffusion in solid solution, plasticity, deformation twining and martensitic

reaction, hardening of steel, thermally activated plastic deformation
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04-423-601

04-421-603

04-411-204

malulagnsvugillanzyuga 3(3-0-6)
Advanced Metal Forming Technology
= dy d? o o 4 4 = 1%
wqygwugmmmmimugﬂam AIMUTUNUTUDIANULIAU ANULIATIAND
~ A ] a a L4 d?
m‘inJaﬂugﬂuuwﬂwquuazuuumai 'J‘ﬁﬂWﬁ’JLﬂiW%Viﬂﬁg‘U'JUﬂTi"ngﬂiaﬁg
dgl 9 o [ d? a a
anvaiwsalunmsvugilveslavy vesinaluaiuiugllave nazdnina
d? = a wvAa dg’ 9
Tunszuaumsvugilane  nouuaziialunssuiunsvugilangnou tas
1 zﬂl (% d?’ o (% d?’
Tavizury miewﬂimugﬂiam m’:‘mmmmwawmuamsﬂumimugﬂ
P F4
msaenginsal luauiugi Tavy
Fundamentals of metal forming theory, stress-strain relationships in elasticity and
plasticity, methods for analyzing metalworking processes, workability of metals,
individual constraints in metal forming and their influence on the forming process,
fundamentals of theory and practice of basic bulk metal and sheet metalworking
processes, presses, calculation of energy and loads in forming, selection of forming

equipment

AUNMNNMIAINTINNITNDA 1(0-3-6)
Manufacturing Engineering Seminar

Y F Aa v 9 9 a a = ) Ao
ﬂTﬁﬂuﬂ]ﬂl@yijﬁgﬂiiﬂﬂ‘]JiTEJW’JﬂJﬂﬂTu’Jﬁ’Jﬂiillﬂ"ﬁNﬁ@] ﬂTﬁL"llEll.!Lﬂ”lIﬂiQ\ﬂu’Jﬁ]fJ
M3tauouNANINY MIdatlszay msdalszaguduuuInigInnms
Litereature survey and discussion in manufacturing engineering topics, research

proposal writing, research article presentation, meeting and academic conference

NIZTUVIUNMINAN 3(3-0-6)
Manufacturing Processes

4

ﬂiiuﬁ?jmiwa@%uﬁ:ugm 3335 lumadeugdse msda Jugddieasesna
m3nelszney msanudaiaduss madsuulasgaauiitneneamanensuns
IHingeednslunmskaa nazdunumsnan

Theories and concepts of manufacturing processes such as forming, cutting, machining,

assembly, surface finishing, changing in physical properties of materials, machines in

manufacturing processes and manufacturing costs
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01-414-301

04-414-303

04-421-604

TanzInedIaIns s 3(2-3-5)
Engineering Metallurgy
4 A A A 9 a va A ara d A 9
ginsainazaseaonlglunlangIne guaniarddndinivedlans Iasading
a = d' Z
GUfNIm’W NITNANGAN ﬂﬁlﬂﬂﬁlugﬂﬂl@ﬁiﬁ‘ﬁ% ﬂﬂ!ﬁhﬂ@lﬂl@\‘]?ﬁﬁ%ﬂﬁh LL@%hlﬂﬂmlﬂill
< <} J as Y
GUmeaﬂ-LWﬁﬂﬂﬁﬂl‘Uﬂ ﬂi'ﬁiJ’J‘ﬁﬂNﬂ’NﬂJi@usUﬂxﬂﬁﬁ$
Equipment and tools in engineering metallurgy, chemical physics of metal, metal
structure, crystallization, deformation, alloy properties, the iron-iron carbide diagram,

and heat treatment process of metal

¢ (24 ¥
msvanuuuminnuIugllany 3(2-3-5)
Press Tool and Dies Design
1a Jd o ' 1a d @ 1a 4
ﬂTi'é)fJﬂlLUULLNWMWﬁ@IﬂW&LWH NITIDDNUUULUNUNAA NITDODNUUULUNUN

o 4

1 4 1a 4 1 [ 1a 4 Y
LL‘U‘UG]'EJLﬁfN ﬂTi’E)’E)ﬂLLU“ULLﬁJWﬂJWﬁWﬂﬁuE‘IJ ﬂ13l§ﬁ)ﬂ’3ﬁﬂ‘ﬂ1LLNWNW Lﬂ?ﬂ\?%ﬂiﬁlu

q
5

E4 9 E4
msvugdTang mydfiamsvugiTanzuru lasveTaddmsuiluaiuglTanzias
o d Aa o A o ]
mﬁmaaq"lw"lusslL’aamumﬁlmwmmwuﬂamuwu
Design of blanking and piercing die, bending die, progressive die, deep drawing die, die

material selection, metal forming machine, application on sheet metal forming, tribology

in metal forming and finite element-simulation in sheet metal forming

ﬁzunmswaﬂ%uge 2 3(3-0-6)
Advanced Manufacturing System 2

INVIAVNOY 04-421-602 izwmﬁwaﬂ%’uqa 1

Prerequisite 04-421-602 Advanced Manufacturing System 1
M3USulganszurumswan msmaanuay 1azszuUMTUIENoY N15IUHY
NIZUIUMITHAN ﬂﬁﬂ’)ﬂﬂ‘hﬂi%‘ﬂ’)uﬂﬁwaﬂ ﬂﬁﬂ?‘].lﬂi]ﬂi%‘lnuﬂﬁwaﬁ HasIsyy
nM3111395n11 NM1381a09 Msadelumanssuitmsnae M3 PRAULUIFAZT N
MIAIUANNITIINIUIA TUTATUATIMNITY N1TIINTSVY MsdzaNILay
MInszBdoya 115 19a

Improvement of production processes, modern production and assembly systems,
manufacturing planning, control, quality and maintenance systems; simulation, modeling
production processes; cell design including control of industrial automation; system

integration, data collection and distribution, bar codes
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04-421-605

04-421-606

04-421-607

a ¢ 1 ° (Y] a o d a
ﬂ’é]?JW'J!ﬂ’é]i‘lnfﬂuﬂ"liE)i’)ﬂ!!']J'iJiTT‘r‘iﬁ‘ljfnif’)i’)ﬂ!!‘]J'iJNaﬂﬂmWITl"lx‘nﬁ'Jﬂiiu 3(2-2-6)
CAD for Engineering Product Design
ax o @ 1 = {o o o a L4
am%’muuumammq ﬂTﬁﬁ%}NﬁTGUWﬂllﬁ%ﬂWil@liﬁlNﬂWi‘ﬁﬂHﬂu AIHIUMTUAIEH

@ ) 1% a J a
CAE fﬂi%ﬂﬂWi‘iZUUlLﬁM"ﬁ@HﬂﬁWﬂiU CAD uag CAE NITAUATICHLIBINALAS
ﬂ13§1ﬂ@\1@9{’38 CAE fﬂﬁLﬂ?EJ”]JLﬁEJ‘U'iZW’jNNﬁiﬂﬂﬂWiﬂoWﬁ@\‘lﬁ’Jﬂ CAE LagnaaInng
o 9 ax
V1NAIYITUINTIIU
Object modeling methods, meshing and necessary preparations for CAE analysis file
system management for CAD and CAE, mechanical analysis and simulation using CAE,

comparisons between CAE simulation results and those using conventional methods

msinnevimensuiianesglumseenuuutazaeuianeselumswan  3(2-2-6)
CAD/CAM Analysis
ax 9y ° o o s Jg o A 1
ATAITNUUUINDIIN qﬂﬂimuawawmmmmu CAD oy CAM MISs¥auaD
FEHIN CAD oy CAM n13374 CAD lag CAM L%’ﬂuizuumswﬁﬁ NITINUNU
a o @ { a o 1 U J 4 a o
‘1/]1\‘]&@1!’)’tffﬂﬂhﬁﬂﬁl%ﬂ'ﬁﬂﬂﬂﬂul%ﬂ@nmﬂl ﬂ?iﬁﬁﬂWﬂ%ﬂHaigﬂ’JNLﬂ?@Qﬂ@N‘W'Jm@i
A A aAg A = 1 a a vy
LUAZIATDINDNAHID LY fﬂimiﬂllﬂ1§ﬂ@uﬂa¢]%5\ﬂﬂ81"lﬁlﬂyjﬁiﬂﬂ CAD itag CAM
Object modeling methodsc, Hardware and software for CAD/CAM, CAD/CAM
interface CAD/CAM integration into manufacturing systems numerically-controlled tool
path planning, data transfer between a computer and CNC-machine tools, production

preparation using CAD/CAM data

A A o
INFONONATHUGI 1 3(3-0-6)

Advanced Machine Tools 1

@

d‘ a 1 1 d' = d?
Lﬂif)ﬂﬂﬁiuﬂTﬁWﬁﬁﬂﬁ%!fl“ﬂﬁ?flﬂ 1B mimmﬂanlumwugﬂuuummmmz

%

Vo A 2 v A A A Aqy A A =R Aa '
th@'lﬂlﬁ]&l Lﬂﬁﬂ\iﬂﬁﬂlugﬂllﬂﬂﬁﬂlﬂﬂu Lﬂi’eN3J’e']ﬂﬁﬂi%tﬂiﬂﬂu@ﬂﬂﬂ@ﬂugﬂﬁw

©

pumsvindauaz lidlusviaae vdnnisiinuvedlassadaduadiuaic
‘lumémﬁaﬂa LU L‘ﬂ?ﬂ\iﬁ/‘liﬁ Lﬂ?i’)ﬂﬁﬂ Lﬂ?’ﬂ\iﬂﬁ\i EDM uazizuumiwﬁmﬁmiuﬁﬁ
A4

Machines in manufacturing such as machine that produces and un-produce the scrap,
shearing machine, cutting machine that produce geometrical and ungeometrical cutting
shape, operating principles of structure parts of various machines such as pressing

machine, lathe machine, milling machine, EDM and automatic production systems
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Advanced Machine Tools 2
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Prerequisite 04-421-607 Advanced Machine Tools 1
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Modern machine tool design, analysis and design of machine tool structures, spindle
units, and slide way systems, dynamics of machine tools and thermal effects, drives and
control of machine tools, adaptive control systems, CAD/CAE in design and analysis,

models and model testing in machine tool design
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Manufacturing Strategy
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Operation and organizational structures, use of financial resources for competitive
advantage, risk assessment, technology management, global operations, and emerging

trends in operating policy
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Total Quality Management
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Basic concepts of total quality, a model management framework for total quality,
starting the change to total quality, three executive encyclopedia of total quality process

and technique, profile success through total quality
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Project Planning and Control in Manufacturing
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Project and program management, business case study, project success criteria,
organization structure and role, project life cycle, project management plane, risk

management, basic network principles, node and Lester diagram, cash flow forecasting
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Advanced Manufacturing Technology Evaluation
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Evaluation and selection of advanced manufacturing technologies, innovation issues,
methods and applications and performance measurement, new studies on the adoption,
diffusion and evaluation of specific technologies, the manager's role in the evaluation
process, new multi-criteria evaluation methods linked to the strategic plan of the firm,

developments in performance measurement and management accounting
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Industrial Robots
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Introduction to industrial robots, industrial robotic classification, robotic system,
geometries, mechanism, and kinetic of robot, design and planning of robotic motion,

vision system
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Special Topic in Manufacturing Technology
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Special topics related to manufacturing technology, research concepts of manufacturing
technology, publication of research papers
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Advanced Materials Machining Processes
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Non-traditional machining processes for remove excess material removal by various
techniques involving mechanical, chemical, electrochemical, thermal and combinations

of these energies, principle of material removal, components of machine, parameters in

machining, calculation of material removing rate, work piece surface evaluation
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Welding Metallurgy
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Fusion welding process, heat flow in welding, chemical reaction in welding, fluid flow
and metal evaporation in welding, weld metal solidification concept, post solidification

phase transformation, characteristics of heat affected zone
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Design of Experimental for Materials Technology
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Simple comparative experiments, experiments with a single factor, randomized blocks,
latin squares and related designs, factorial designs, the 2" factorial design, blocking and
confounding in the 2" factorial design, two-level fractional factorial designs, three-level

and mixed-level factorial and fractional factorial designs, experiments with random

factors, nested and split-plot designs, response surface methods
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Surface Engineering
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Selection of cleaning processes, finishing method, plating and electroplating, vacuum
and controlled atmosphere coating and surface modification, testing and characterization

of coating and thin film, surface engineering of specific metal
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Solidification of Materials
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Liquid metal processing, physical chemistry of metal, thermodynamics of metal,
nucleation of metal, solidification of specific non-ferrous metal, solidification of
specific ferrous metal, an application of metal solidification for manufacturing

improvement in industries
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Iron and Steel Making Technology
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Steel making processes and their development, fundamental of steel making, rate of
phenomena, iron and steel making reaction, classification of refractory, steel making
refractory, production and use of industrial gases for iron and steel making, pre-

treatment of hot metal, classification of iron and steel making
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Polymeric Materials and Applications
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Polymeric material characteristics, molecular structure and synthetic of polymers,
structures of polymeric materials, thermomechanical property, mechanical behavior,
aging and stabilization, overview of selected polymeric materials, guide value of the

physical properties of plastics
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Ceramic Processing
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Ceramics processing and ceramics product, surface chemistry, common raw materials,
special inorganic chemicals, characteristic of ceramics materials, chemical and phase
composition, particle size and shape, density, pore structure, specific surface area,
processing additive, particle packing, particle mechanics and rheology, forming, post
forming process
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Composite Materials and Applications
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Constituent of composite materials, engineering mechanic and design, manufacturing
process, post processing and assembly, quality assurance, testing and certificate,
properties and performance, product reliability and maintainability, failure analysis,

recycling and disposal, application and experience
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Special Topic in Materials Technology
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Special topics related to material technology, research concepts of materials technology,

publication of research papers
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Finite Elements Modeling for Stress Analysis
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Fundamentals of finite element method, bar and beams, linear static analysis, plane
problems isoparametric elements and solution techniques, modeling, errors and
accuracy in linear analysis, solids and solids of revolution, plates and shells, thermal

analysis, vibration and dynamics, nonlinearity in stress analysis
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Tribology in Metalworking
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Tribology in metalworking, friction in metalworking, metalworking lubrications, wear
in metalworking, surface interactions, techniques of analysis and measurement, material

removal
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Metal Removal Theory
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Introduction to chip formation, cutting tool geometries, mechanics of metal cutting,
analysis and thermal aspects of metal cutting, wear and tool life, machinability of

metals, research in special metal removal process
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Failure Analysis of Materials
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Adhesive failure analysis, composite failure, dynamic failure, fatigue failure, corrosion
failure, stress corrosion cracking, ductile and brittle factures creep and stress rupture,
elevated temperature failures
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Advanced Die Engineering
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Stamping die design, die engineering, cutting dies, bending dies, forming dies,
progressive dies, compound die, combination dies, die design for automation, die

maintenance, die protection systems
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Machine Tool Design
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Analysis and design of machine tool structures, modern machine tool design, dynamics
of machine tools and thermal effects, drives and control of machine tools, adaptive

control system, CAD/CAM in design, mode testing in machine tool design
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Design of Precision Engineering
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Fundamentals of precision mechanical component, design of high precision mechanical

systems, assembly of precision components
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Instrumentation and Measurements

o 4 y A o du W
‘l’iﬂﬂﬂﬁLlﬁ$ﬂ1iﬂi%ﬁm@lﬂﬁi%’mﬁ@\i’z]ﬂ‘lfl%‘iﬂmlagﬂﬁﬂﬂa@\i Qﬂﬂ‘imﬁﬂﬁiyi‘gm&

I | 1 o < a L4 aa
Qﬂﬂiﬂ!ﬂﬁﬂllﬁ\iﬁﬂl{}ﬂé?ﬂ! ﬂWiLﬂ‘U"IQJIfJiJ"ﬁ ﬂ?iﬁlﬂiWZW"lgl}@qu,ﬁWWQﬁﬂﬁ N139NLUY

JLUUMIIA
Principles and application of mechanical instrumentation and experimentation sensing
elements, signal conditioning, data acquisition, statistical analysis of data, and

instrumentation system design
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Special Topic in Metal Forming Technology
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Special topics related to metal forming technology, research concepts of manufacturing

technology, publication of research papers
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Industrial Internship in Manufacturing Engineering
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Industrial practice to analyze and solve industrial-relevant problems of the internship

thesis research by working in an industrial environment for at least 1 semester under the

supervision of a faculty member and industry, preparation of a working report and

summary of the jobs
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Environmental Systems and Management
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Concepts of environmental systems and management issues and priorities, standards
and criteria setting, indication and indices, information systems, organization
enforcement and economic aspects of environmental control, EMS and ISO,

monitoring, pollution prevention, case studies
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Engineering Economy
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