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LNUNISANE

WU 1 aansAnen 1 uumiieiin (Usseng-UjiR-Anernienuies)

ING 120 amwdanquinly 3 (3-0-6)
(General English)

(@msutinAnudisisziuazuuunwdanguiininiiangimanu augRalmansiivun)

LNG 220  ,W18engudadvInig 3 (3-0-6)
(Academic English)

(FmTutinfAnunliseauaziuun1wdeng vgenImsewiniunianginaw augRaumans

AnuA)

MTH 10101 %0 Anuseiilos wazeuUS 2 (2-0-4)
(Limit, Continuity and Derivatives)

MTH 10102 U3Wus 1(1-0-2)
(Integrals)

CHM 10301 s19uaza1sUsyneuy 1(1-0-2)
(Elements and Compounds)

CHM 10302 aansuazn1siUasunuas 1 (1-0-2)
(Matters and Changes)

CHM 10303 auf1ans ua auna 1(1-0-2)
(Kinetics and Equilibrium)

CHM 160 Ufusnisiadl 1(0-3-2)
(Chemistry Laboratory)

PHY 10301  wSduaznswpdewud 1(1-0-2)
(Force and Motion)

PHY 10302 M1sduuazady 1 (1-0-2)
(Oscillations and Waves)

PHY 10303  #&ndaaumnin 1(1-0-2)
(Thermal Physics)

PHY 191  UftRnmsiandld 1 1(0-2-2)
(General Physics Laboratory 1)

TEN 111 A35u35nIwaEn 3 (3-0-6)

(Manufacturing Processes)



v 1
[ |

TEN 131 AL ULUUIAINT T 3 (2-3-6)

(Engineering Drawing)

SOty 20 (17-8-40)

ULV AUA = 65

WU 1 anansinwn 2 uumiieiin (Usseng-UjUR-Anernienuies)

ED)

LNG 220  Aw18angudaivInig 3 (3-0-6)
(Academic English)

(dwsuiinAnuiifissduazuuunwsanguiinitiiangimanu auRalmansiivun)

LNG 324  ,e189ngudmivianssuaans 3 (3-0-6)
(English for Engineering)

LY [ 1

(FmSuinfAnufilseauns ki wsIng wgenImseuiuiangInnw augRauaans

Amun)

GEN 111 aywdiumdnasemansion1sduiutin 3 (3-0-6)
(Man and Ethics of Living)

MTH 10201 gUilaidentlamans Sfuwazaunsy 1(1-0-2)

(Mathematical Induction, Sequences and Series)

MTH 10202 wiAwes wuasawaysznululigianulls uagiladdunnees  1(1-0-2)
(Vectors, Lines and Planes in a 3D-Space

and Vector Functions)

MTH 10203 USiusuaneiu 1(1-0-2)
(Multiple Integrals)

PHY 10401 ifuazusdinén 1(1-0-2)
(Electricity and Magnetism)

PHY 10402  29a5lwii 1(1-0-2)
(Electric Circuits)

PHY 10403  Virumansuwaziandyalul 1(1-0-2)

(Optics and Modern Physics)
PHY 192 UftRmsiiandialy 2 1(0-2-2)
(General Physics Laboratory II)

v

TEN 100 fugnudyguseivguaznsiiasizitoya 3 (2-2-6)



(Fundamentals of Artificial Intelligence and Data Analytics)

MEN 111 Jae3eanssy 3 (3-0-6)
(Engineering Materials)

TEN 12101 UjtRnuedesilena 1(0-3-3)
(Practices in machine tool)

TEN 12102  \a3eilodn 1 (1-0-2)
(Cutting tool)

3 21 (18-7-42)
swduuiluydunsi = 67
Fuli 2 mamsdnenii 1 uumiieiin (Usseng-UjUR-Anernienuies)
LNG 202 mseuiugumsinemaniuazalulad 1(1-0-2)
(Basic Reading for Science and Technology)
e LNG 206 nIzUILNSEBULUUT LD
(Self-directed Learning)
GEN 121 Vinwgnsiseuskarnsundam 3 (3-0-6)

(Learning and Problem Solving Skills)

MTH 20101 upaedadanmes 1(1-0-2)
(Vector Calculus)

MTH 20102 a:umiL%qaqﬁuﬁ’lﬁaqéfuuazﬂmmaam‘daw 2 (2-0-4)
(Basic Differential Equations and Laplace Transform)

MEE 214 NAANENTIAINT I 3 (3-0-6)
(Engineering Mechanics)

PRE 260 UftRnsauvaelans nudouuazendavgusiy 1(0-3-2)
(Foundry, Welding and Sheet Metal Practice)

MEN 114 U3 URN5 TR rnI Ty 1(0-3-2)
(Engineering Materials Laboratory)

MEN 217 TangAngnanmenmdnsuismnssuedesile 2 (2-0-4)
(Physical Metallurgy for Tool Engineering)

TEN 22201 wdnmsunsinendesdy 1(1-0-2)

(Principles of Metrology)



v
[ |

FUUN

ED)

ED)

TEN 22202

TEN 22203

TEN 311

2 AANSANYIN 2

LNG 301

LNG 302

LNG 308

GEN 231

GEN 241

MEN 212

TEN 251

TEN 31301

TEN 31302

TEN 33601

\n3esile YA

(Dimensional Instrument)

M3t muagUnsAsIAdiALAENSIle
(Geometric Dimensioning and Tolerancing)
afRdmsUImniaseileuasfan

(Statistics for Tool and Materials Engineers)

334

UTUIUTNL/FUA

NSWHUUNANYD

(Abstract Writing)

NSAHUTIVIUNITNARDY

(Laboratory Report Writing)
NSAIUTIBNUIUINE @RI LazALulad
(Technical Report Writing)
UAATTIUAIANAR

(Miracle of Thinking)

ATLNAIULIASTIN

(Beauty of Life)

QUNNAAARS T20)

(Thermodynamics of Materials)
nsldaouiimeIriglunITenLUULAZNITNER
(Computer Aided Design and Manufacturing)
wedlwesiaznslwamesvedlua

(Polymers and Rheology of Fluids)
nIPUILNSTUgUNDALID Tuay TaqHs

(Polymer Processing and Powder Metallurgy)
naufANUaendy NMsUIsAUUansy
wazngmneiieiuaaaondt

(Safety theory, safety management,

and laws regarding safety)

1(0-3-3)

1 (1-0-2)

3 (3-0-6)

20 (17-9-41)

= 67

IuUnENn (UTTE18-UJURA-Anualenued)

1 (1-0-2)

3 (3-0-6)

3 (3-0-6)

3 (3-0-6)

3 (1-4-6)

1 (1-0-2)

1 (1-0-2)

2 (2-0-4)



TEN 33602  Aminssuannudasaslusiuanizau 1(1-0-2)
(Safety engineering in specific areas)

TEN 33901 anudfusazunuimvesnudemnssuduaudsdu 1(1-0-2)
(Sustainability and Roles of Engineering in Sustainability)

TEN 33902 wwamnanisvhadmnssaitetilugaudati 1(1-0-2)
(Engineering Guidelines for Sustainability)

XXX xxx Ayuden 1 2 (a-b-0)

(Compulsory Elective 1)

PRLY 22 ((18+a)-(4+b)-(40+c))
s undluy/dUa i = 62+atbtc
Ul 3 mamsdneii 1 Iuumiiein (Usseng-UjiR-Anernienuies)
EEE 102 wialuladlnid 1 Aniigy) 3 (2-3-4)
(Electrotechnology | (Power))
TEN 325 \nsesdnsnaguanunssuaelil 3 (2-3-6)
(Modern Industrial Machinery)
TEN 334 N1990NLUULNNLRRANAERN 3 (2-3-6)
(Plastics Injection Mold Design)
TEN 33501 nstugtlansusiu 1(1-0-2)
(Sheet-metal forming)
TEN 33502 mistugdlavedion 1(1-0-2)
(Bulk-metal forming)
TEN 33503 lasuelaflusdugulans 1 (1-0-2)
(Tribology in metal forming)
TEN 361 naFnanimsiUAsusULUUAvEULaZA1S 3 (3-0-6)
(Mechanics of Elastic and Plastic Deformation)
TEN 365 N135971899A3MNISUAMTUNTNERS RS Y 2 (1-3-4)
(Engineering Simulations for Smart Manufacturing)
TEN 431 WATYFANERTIAINTTY 3 (3-0-6)
(Engineering Economics)
334 20 (16-12-38)

ULV AUA = 66



v
[

JudN 3 AransAnEIN 2

LNG 303

LNG 304

GEN 351

TEN 33301

TEN 33302

TEN 33303

TEN 337

TEN 338

TEN 43601

TEN 43602

TEN 439

TEN 440

TEN 43801

TEN 43802

IuIUnEnn (UsTE8-UfUaA-Anualenued)

NNwEN1TULAUDIU 1(1-0-2)
(Oral Presentation Skills)

NIUIZYULAZNITAUNUN

(Meeting and Discussions)

nsuIMsiansgalnivaza iz 3 (3-0-6)
(Modern Management and Leadership)

AsFMUARIWILaE ST TUT LI 1(1-0-2)
(Locating and Clamping)

nseenLUUINLATTiniges 1(0-3-3)
(Jig and Fixture Design)

msoonuuuiofuiunudmivusud 1(1-0-2)
(Robot gripper)

NN9RNLUULAZINRILTNUAUSUNSHARD I3 YE 2 (2-0-4)

(Industrial Plant and Facility Design for Smart Manufacturing)

N1IAIVALALINTIN 3 (3-0-6)
(Quality Control)

miaaﬂLLUULLEJWNW%UEUI@MELLNU 2 (1-2-4)
(Sheet metal die design)

msasausifuidusyTave sy 1(0-2-2)
(Sheet metal die making)
UfTRmMAAmnssunsndndinosusiaiesdiodugs 1(0-3-2)

(Smart Manufacturing and Advanced Tool Engineering Laboratory)

NIIUHULAEATUANNITHAR 3 (3-0-6)
(Production Planning and Control)
NISNUNIUITIUNTTURLASNITUNAUDNIIAINT T 1(0-2-2)
(Literature Review and Engineering Presentations)
1ASHAMNTINYIANNTMUIAINTTUNMINGN SRS
u,axmiaaﬂu:uum‘%laﬂﬁa%’juqa 1(0-2-2)

(Capstone Design Project in Smart Manufacturing
and Advanced Tool Engineering)
574 21 ((15+a)-(14+b)-(42+c))

TUIUTNUY/AUA = T1+a+b+c

10
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v 1
vV o

U 4 nennsAnedl 1 uumiiein (Usseng-UjUR-Anernienuies)
TEN 301 anfaAne 6 (0-30-18)
(Cooperative Education)
TEN 471 msfnwlasuimnssunsdedieiosuaneiodiotugs  1(0-3-2)
(Smart Manufacturing and Advanced Tool Engineering
Project Study)
574 7 (0-33-20)
Smnutaluy/duaii = 53
i 4 mamsinmii 2 uumiiein (Usseng-UjiR-Aneraienuies)
TEN 454 Fmnssuasesdiosnluifdmsunisuansanioy 3 (3-0-6)
(Automatic Tool Engineering for Smart Manufacturing)
TEN 45501  n1seenuuunansusiiionnudsdy 1(1-0-2)
(Product Design for Sustainability)
TEN 45502  msesnhuunanimimemaluladanuduasaaiiou 1(1-0-2)
(Product Design with Virtual Reality Technology)
TEN 458 UftRnAmnssueeslednluiidmiunisuandaades 1(0-3-2)
(Automatic Tool Engineering for Smart Manufacturing Laboratory)
TEN 472 TassAmnssunsnansaaiosuasiaiasiodugs 3 (0-6-6)
(Smart Manufacturing and Advanced Tool Engineering Project)
XXX xxx Ayuden 2 2 (a-b-)
(Compulsory Elective II)
XXX xxx I udonaT 1 239 3 (a-b-c)
(Free Elective I)
XXX xxx I UFONLET 2 239 3 (a-b-c)
(Free Elective II)
XXX xxx IudonEs 3 (NSAENIVIADNLETIVIAY 2 NUEAR) 2 (a-b-0)

(Free Elective IlI)

U 17 ((5+a)-(9+b)-(18+c))

dl9/dUA = 32+a+b+c
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ANB3UNYIIBAYT LATHAAWSNITITEUS VRISV

s9sIY/9Waluga: GEN 111

Fosedv/luga (munlne): uywdiundnasemanditonisaniuiin

(MM¥199naH): Man and Ethics of Living

uumiaefia: 3 (3-0-6)

FwaunanildlunsdansBeui ... Hlus [GU .. Mwin _ x(x-x-xl

Uszinnvaeedv/luga: ... 183 NTIAU.ceeeee,

o3/ luga IdeSounaunti: 15

A1a5UETIIY/Iuga: (Mwlng wazn1e18ingwy)
seAmdatuunalumasniuiisasuumndunshau muwuuegteiafiduun

yamsUfoavesdsiiuminendomeluladnszeeumndsuyildgatmneglunsiamnlidadines

uminodoidudaudindinwazd uagdassorvssaluindn rasmaulgnildliindnwidlais

Feriminazidmnevesuninedemalulagnszaounaisuy3 lngdnn1siseunsaeuluuyIan

M3 esdmnuf WloawimueRfiason s leviifiodusin mnudunaides uazthauiuas

anundaluindnvosaululdlunsiamnauesmasaszoznati Anwieglusmingdouaydu

'
a = % =

sotlaslufsnsandutinieyssloviuianueiasydu welndndinlinudnuneieUszasdny

9

[y

evirivaamIng aewmalulagnsyIeunaIsUY3

This course studies the concept of living and working based on KMUTT’s Mission to
develop its students to be the best academically, to have morality and work ethics, and to
demonstrate the KMUTT vision and mission through the use of knowledge and integrative
learning approaches. Students will be able to gain KMUTT’s desirable vision of the University
such as, social responsibility, KMUTT Citizenship, professional skills, and to apply knowledge
toward life in KMUTT and beyond for the benefit of themselves and others.
HaawsN1sTEussTaUTeIv/laga:
1. awnsathanuirnuatavesueanldlunmsiannlasnisidulsslovidediuslae

= v a

Aflsdeinetaslaognamungay

2. fanudilaluunummihiinsyihnusesny uavanusadufinveunsviadlunhinlesy
UIUMY

3. faudilalufiuguiiivenssoussalyindn aeonnideimivazdwinsves

I IFUNALULATNTEAOUNAITUYT
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s9sIY/9Waluga: GEN 121

Fosredv/luga (nmunlne): inwzmsiFeuiuasnisufdaymn

(N899 E): Learning and Problem Solving Skills

Iuunein: 3 (3-0-6)

FwaunanildlunsdansBeui ... e FOUI MEAN ___ X(xx:x)]

Uszinnvasedv/luga: ... F3VITIAU........c..n.

o3/ luga IdeSounaunti: 15

A1a5UETIIY/Iuga: (Mwlng wazn1e8ingy)
AniidumstanisSeudoddiurestindng Hndinurlumsdndain Anwinisdanig

ANUFHAENTTUIUNTNITIEUT Hunsvilassnunind@nwauls Aiunisimvuadwvanenianis

Y

[y

Boud fannsidland nsAnwiBnsuananaud Msusnuezdeyatudeiants mse uitlgm
NTATNANLAANITANDEINETNATIA N1TAALTNTIN N1TETHLUUTIaY NMsdndula nsUsziluna
waENTUNAUDHAIIY
This course aims to equip students with the skills necessary for life-long learning.
Students will learn how to generate positive thinking, manage knowledge and be familiar with
learning processes through projects based on their interest. These include setting up learning
targets; defining the problems; searching for information; distinguishing between data and fact;
generating ideas, thinking creatively and laterally; modeling; evaluating; and presenting the
project.
HaawsN1sTEussTaUTeIv/laga:
1. wilawazanuisaiinszuiunistunisunUgyuanlglunisesniuuiuwmislunisundgminig
TandfirvualilFosamnga
2. Tenuaansalunisuasndeya ese wazuenuezdeya vaiiaasald
3. fianaudlalugusuumsAndieuin N15AReE19aTNETIA NSARTINING

4. annsaasrawuuInasdunisdndula nsuseiliuna dunsdauanaulsegaunzay
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s9sIY/9Waluga: GEN 231

%asﬁﬂaﬂm@u@a (menlng): ARAITTIURIANAN

(Me199naM): Miracle of Thinking

uIAUAN: 3 (3-0-6)

'«i'm'auL'aa']ﬁ%’ﬂunﬁa‘i'ﬂmil,%auﬁ ............ Flg [FEU . NUWAR ____ x(x-xX)]
Uszinnvasedv/luga: ... F1EABNVIAU. ...

o3/ luga IdeSounaunti: 15

A1a5UETIIY/Iuga: (Mwlng wazn1e8ingy)

Ariazlfanunung wannns ARMAT WUIAR fiuuazsssurivenisan Tnenisaounas
HainAnwliinsAndussuu nsAndeszuy MSARETINING WaznNSARTTILATIER N1sasune
nguiuann 6 lufiRedastunisin venindéslinandsnmadenlesnnuda/naynides nmaiden
Tnednsvhdregrdensdifienunisudtamingdsnisandessuy dinemansuasmalulad
Fipu USdanas dandeunardue

This course aims to define the description, principle, value, concept and nature of
thinking to enable developing students to acquire the skills of systematic thinking, systems
thinking, critical thinking and analytical thinking. The Six Thinking Hats concept is included.
Moreover, idea connection/story line and writing are explored. Examples or case studies are
used for problem solving through systematic thinking using the knowledge of science and
technology, social science, management, and environment, etc.
HaawsN1sTEussTaUTeIv/laga:

1. WilsesAusenovvesmsAnegrulusyuu Anleaseassa
2. amnsahiinwensanlidszendlunisianuegadussuu asnsadenlesnudnldededl

Ysgansnn
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SAIY/39Eluga: GEN 241

%asw"‘amﬂ;u@a (M lng): ANUINNULAITIN

(NM199ng©): Beauty of Life

JUURUAN: 3 (3-0-6)

'«i'm'auL'aa']ﬁ%’ﬂunﬁa‘i'ﬂmil,%auﬁ ............ Falua  AeU PR x(x-xx)]

Uszinnvasedv/luga: ... 183V U...........

s83¥1/luga figoaFounount: 11l

A1a5UETIIY/Iuga: (Mwlng wazn1e8ingy)
AnwnAsfuaudTuS sy v UANAILAYATINNANINNANIALMAINYANENNS

[ |

TAUsTsN WUNNIITUIAMAT NMTTUNAAINMNLATNITHARIDBINNIIDITUNYRNYEY SULaL

Y 9

Boufiivatunuuazanusaludiusiie Adeafunsmsedinuged wu Hatuanunaludiy
Aavs auss 153unIs uludsanuaulusssuvfseaus fauyed

This course aims to promote the understanding of the relationship between humans
and aesthetics amidst the diversity of global culture. It is concerned with the perception,
appreciation and expression of humans on aesthetics and value. Students are able to
experience learning that stimulates an understanding of the beauty of life, artwork, music and
literature, as well as the cultural and natural environments.

HaawsN1sTEussTaUTeIv)/laga:

Y

1. dndnwiseuiinedtunuaiaranumaluauene Mngiunmsmsdingyeg

Y

UnfnwansaiauilasinsiuanieenisnuAuazANNNaIENsdANUAREETIA

Y

2
3. dndnwaunsevihnuluiiusiuiugduegvasnsassd
4

Y

UnAnwasgntinfenuAIvemuLe LAz Y
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SAIY/39Eluga: GEN 351
Yo718391/luga  (Melne): MIvimsdan1syalvtuazadzgin
(ME199naY): Modern Management and Leadership

IUIUNULNAA: 3 (3-0-6)

Juaunalidlumsianisteul ... NS AU oo AR x(x-x=x)]
ﬂszmwmiw%mﬁu@a: ...... S8AVIUIAY ..

o3/ luga IdeSounaunti: 15
A1a5UETIIY/Iuga: (Mwlng wazn1e8ingy)
wAamsumsdanisyelusl nihiifugiuweanisdanisusenoudae msaunu n1sda
09Ans MImuAuMsFndla Msdeans msgdla Nz msdanminensuywdnsdanisszuy
ansaumna ANUSURAvaUsdin nasnauNTUsTENAltan uN1Talinge
This course examines the modern management concept including basic functions of
management—planning, organizing, controlling, decision-making, communication, motivation,
leadership, human resource management, management of information systems, social
responsibility and its application to particular circumstances.
HaawsN1sTEussTaUTeIv)/laga:
1. fenuinnudilalunmsiunssuiumMsuimisianisealrdiasn il
2. @NNT000NLUULKHUNITUTNITIANITAULEY tasA1nuad1many 29uun1sldan kagnis
NauwunsRuieatiuayunsussgvangly
3. @1UITAIHHUNITUINITIATING NMTUSMITNUNULALDIANT WATNISAIVUANALNSIUNIS
Foubesuldegamnya

o ¥

4. @I VATIERAUSNYULNEAYVOITUIRALAINITDILNUN T AUE TN weinla

Y

DY AY
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Fa3Y/59aluga: LNG 120
Fosedv/luga (mulne): mwrdanguinaly
(Me1939naM): General English
Iuunein: 3 (3-0-6)
FwaunanildlunsdansBeui ... e FOUI WBAN ___ x(x-x-x)]
Uszinnvasedv/luga: ... F3VITIAU........c..n.
o3/ luga IdeSounaunti: 15
A1a5UETIIY/Iuga: (Mwlng wazn1e8ingy)
seiniidyngonnadieiauanuiiugumammsdinquuaraiistauadddeniaiiou
anwilvduinAne TasysannsnsFeuinudnguildludinszsdiu funisfinfnuenianiw
i 4 du eensunsedulitnAnviinanuaulatinivuaznisfouslunieudu eldinAnw
wWilanaz
Tnunssnquldadoueduaziivssaninm uenanidujuaiuadainuensZoulnaon il
futindin shemananumsiseudmenuieslugudmaiFeuduuuiinuesiunsBouniusngy
TutuSeudol i Soulddoumuanuiniuveausazaufonisvhiansauvdolassnurumidn
Tumsvinfanssuuaslnssssionan dhanwazflemaiauvinusuasszandlinniiGouliass
This course aims to strengthen basic knowledge of English and to build positive
attitudes towards language learning. Covering all four skills integrated through topics related
to everyday English and basic skills- oriented strategy training, the course raises the students’
awareness of both language and learning. And it thus enabling them to understand and use
English with relative ease and efficiency. To enhance life-long learning skills, the course then
combines classroom learning with self-access learning via the Self- Access Learning Centre to
encourage the students to focus on their own specific needs through a task or a mini-project.
To accomplish the tasks, the students are expected to develop language skills and apply
strategies learned throughout the course.
HaawsN1sFEussTaUTeIv/laga:
1. Read and write short paragraphs that consist mainly of high frequency everyday
language of events, feelings, wishes, etc.
2. Listen and response to topics related to daily life events such as personalities,
appearances, technology, past events, neighborhood and/or news
3. Construct and extend a conversation in a variety of contexts.

4. Do self-study to improve English skills.
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5. Recognize and use appropriate words to communicate with others about daily life
events.

6. Have responsibility and ethical awareness.

FaIY/59alua: LNG 220
%asw"‘amﬂ;u@a (Melng): MME1dInNgETIIVINIG
(nMe199naH): Academic English
Iuunein: 3 (3-0-6)
FwaunanildlunsdansBeui ... e U WBAN ___ x(x-x-x)]
Uszinnvasedv/luga: ... F3VITIAU........o..n
se3v1/luga AdeaiSounaunti: LNG 120 General English si3elasuniseniiulaifeadeninn LNG
120 Tunsalazuuuaay O-Net g9n31 40 AzLUY
A1a5UETIIY/Iuga: (Mwlng wazn1e8ingy)
sefvnjauiauinuznndinguiionisdoans aseunquitsdunsils My Mgy
waz Mo lnewunisinldinusmariiunsdeaslunsmanuimidvnsuaynnsieasids
waila iSsuazldiFouiiuianssunsiseuiivanansiiiofmuniruaisuasiasuainniiy
fulalunsldnndanguuenanineindduaiumaouiuvuiivueshuinssunisSeusie
AULDIAINNAFULUY
The course aims at developing English communication skills covering listening,

speaking, reading, and writing. In particular, it emphasizes the use of these skills in meaningful
communicative tasks in academic and technological contexts. The students will be engaged
in a variety of learning activities that foster positive attitudes and confidence in using English.
Independent learning skills will also be promoted via self-access learning modes.
HaawsN1sTEussTaUTeIv)/laga:

1. Identify purposes, main ideas and important details of texts on academic topics.

2. Interact with others in order to describe ideas, opinions or give reasons.

3. Ask and answer questions for information.

4. Make effective presentations on topics of interest.

5

Have responsibility and ethical awareness.
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SaIvY/5valuga: LNG 324

%asw"‘amﬂ;u@a (M lne): NMEIDINEEAINSUIAINITUAENS
(nMwd3Inge): English for Engineering

JUURUBAN: 3 (3-0-6)

Juaunalidlumsianisteul ... NS AU oo PUILAR __ x(x-x=x)]

a

ﬂSZLﬂVI"IJENi’IEI’J%']/IMQa: ...... S8AVIUIAY ..

3w/ luga fideaFounauntir; LNG 220 Academic English %158 LNG 222 Academic

Listening and Speaking in International Contexts 138 LNG 321 Acaderic Reading and Writing

in International Contexts

A1a5UETIIY/Iuga: (Mwlng wazn1e18ingwy)
seAniifngusrasdiflewnuniinugnisdeasnwdanguiidududedddmiudiFoud

dosmmhauduians Tnekiunssuaunismafeuntsaeudyatiunsiauinivdanguia 4

vinwy Ao n1597U MaTou nsils uazmsnn aonsundnlisnsaitasmdmsinsndunsiny

a )24

Anssumans JukuunsissunsaowtuliiseussusHuitenuwardon1seuianeg ly

Y

Y o

seRuAEItunas idunwdsnguluaniunisainisyianuess lnsaseurquiidesinuiae
ilulunansmsinudmnssumans  masnaunisvinAanssuaiiouaieiinumeludinuszdriy
UAANIUNTONTINATIA
The course aims at developing practical English communication skills necessary for
learners who want to work as an engineer. The learning and teaching involves the integration
of the four English language skills; reading, writing, listening and speaking. Grammar and
vocabulary regarding engineering are also highlighted. All texts and materials of medium length
are selected based on English in real work situations covering topics common to all fields of
engineering. Authentic activities based on everyday engineering/technical situations are also
incorporated to make the course practical and motivating.
HaawsN1sTEussTaUTeIv/laga:
1. Identify important information in the engineering texts through reading and listening.
2. Describe a project related to an engineering context through writing and speaking.
3. Develop their English communication skills to use in different work situations.
4. Use correct technical vocabulary related to communication in the engineering
contexts.

5. Have responsibility and ethical awareness.
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SaIYY/59aluga: LNG 202
Forwiv/luga (mwnlne): Msswuiugumainemansuazmalulad
(nNM199ng©): Basic Reading for Science and Technology
Iuunein: 1 (1-0-2)
FwaunanildlunsdansBeui ... e FOUI WBAN ___ x(x-x-x)]
Uszinnvasedv/luga: ... F3VITIAU........c..n.
se3v1/luga Adeadunaunii: LNG 220 Academic English 1138 LNG 222 Academic Listening
and Speaking in International Contexts %138 LNG 321 Academic Reading and Writing in
International Contexts
A1a5UETIIY/Iuga: (Mwlng wazn1e8angwy)
swimididunsuusiinusuagnagnsi sndudmiuniseuluaieineeans uay
waluladinidouagliiindunslivinueuasnagnslunseuandevieienaisads niiigagoune
TiniFeuldvinuznaznagnsndndudmiumeuesailinguszasduasifoyanldluliau
This course introduces students with skills and strategies that are necessary for reading

texts in science and technology fields. Students will practice those skills and strategies with
authentic text in the fields. The course aims at equipping students with skills and strategies
needed to assist them in reading for purposes and applying the information
obtained to perform a task.
HaawsN1sTEussTaUTeIv)/laga:

1. Select appropriate reading resources for purposes.

2. Identify components of reading texts in science and technology fields.

3. Extract relevant information to perform a task in science and technology fields.

a

Have responsible and conform to ethical standards.

FaIY/59aluga: LNG 206

Fosedv/luga (nmulne): nszurumsnisizeuduuuiianuies

(Me93InY): Self-directed Learning

FuunRUIena: 1 (1-0-2)

FwaunanildlunsdansBeui ... Flue LAEUAN wwAn __ x(x-x-x)]
Uszinnvassedv/luga: ... VIR

o3y luga Adeadunaunti: LNG 220 Academic English %138 LNG 222 Academic Listening
and Speaking in International Contexts %38 LNG 321 Academic Reading and Writing in

International Contexts
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A1a5UNETIIY/Iuga: (Mwlng uazn1e8ingwy)
sednitiuiauinuznisieudmudinquuesindnud Seuasldidoudiunssuinnis
msﬁauiuwﬁmmaﬂ L%M%’]ﬂﬂ’]i’-jl,ﬂi’wﬁﬂmlfﬁﬂLLazﬁ]ﬁé@u%aﬂmuLax‘i mﬁﬁ’jﬂtﬂmmamil,%uiaam
Wz M3NuRLNsSeuifietnlugdmneg msidenundadsuduaziedesiionisieus nng
IAN1IN5E U EUTEANTNMLAENTUTEEINNNSS B U VRINLEY
The course aims at developing students’ English language learning skills. They will be
engaged in the process of self-directed learning starting from analyzing their own strengths
and weaknesses, setting appropriate learning goals, making a realistic plan to achieve the goals,
selecting appropriate learning resources and learning tools, and effectively monitoring and
evaluating their own leamning.
HaawsN1sTEussTaUTeIv)/laga:
1. Identify their own learning strengths and weaknesses.
2. Make an effective plan to develop their own learning.
3. Select appropriate learning resources and tools.
4. Monitor and evaluate their own learning.
5

Have responsibility and conform to ethical standards.

S9A3Y/59ElUga: LNG 301
Fosedv/luga (nmwnlve): madeuundnge
("e199ngY): Abstract Writing
FuuRUIena: 1 (1-0-2)
FwaunanildlunsdansBeui ... F0e LAEUAT nwAn _ x(x-x-x)]
Uszinnvassedv/luga: ... VIR
o3y luga Adeadunaunii: LNG 220 Academic English %138 LNG 222 Academic Listening
and Speaking in International Contexts %138 LNG 321 Academic Reading and Writing in
International Contexts
A1a5UETIIY/Tuga: (Mwlng wazn1e8ingwy)
szasiesseini Ao towusidBolunadeuundnge Tneazdsunadoudiusg

Y

luundnge 5 du A WeHaraINTANY1IE Jaynide seilevizide nsefusenatasiud gy

The aim of this course is to guide students how to write an abstract. They will learn
how to write 5 sections i.e. research rationale, research problems, methodology, results and
implications.

HaawsN1sTEussTaUTeIv)/laga:
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1. Identify different elements and functions in an abstract
2. Write an abstract appropriately

3. Have responsibility and conform to ethical standards in academic writing

FaIvY/59aluga: LNG 302

Fosedv/luga (nwnlve): madsumeaunsufianng

(NMw199naY): Laboratory Report Writing

Iuunein: 1 (1-0-2)

FwaunanildlunsdansBeui ... e U MUBAN ___ X(xx:x)]

Uszinnvasedv/luga: ... F3VITIAU........o..n

o3y luga Adeadunaunti: LNG 220 Academic English %138 LNG 222 Academic Listening

and Speaking in International Contexts %38 LNG 321 Academic Reading and Writing in

International Contexts

A1a5UETIIY/Tuga: (Mwlng wazn1e18ingwy)
seindangamnslunisaiuaismiuiiuesdlsenouiiugiumadsusedulsslon e

wiuazi3ssany voniniddajatuliidsuamnsadeunemlugdiuuianganfuaines

v Y

AU U Ms@usIenuRan1sU]ianis daeulidwusiiduiSousulieinsaluasn1saeunu
Tnssadensdouognilnddn iomvesumiFoussasouaqunisasiuagnsteaundowuiioats
AnunsgntingseutadymnisAnaennaaudneie

The aim of the course is to reinforce knowledge of the basic elements of writing at the
sentence, paragraph and essay level as well as to enable students to write a report in a format
appropriate to their content-area courses e.g. a lab report. Grammar and organization will be
combined with student practice at every step. In addition, the class will cover an introduction
to summarizing and paraphrasing skills in order to reinforce students’ awareness of problems
about plagiarism.

HaawsN1sTEussTaUTeIv/laga:

1. Write a laboratory report effectively

2. Have responsibility and conform to ethical standards in academic writing
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SaIY/59aluga: LNG 303
Fosredv/luga (nwnlve): vinwsmstiiauaany
(nNM199ngE): Oral Presentation Skills
Iuunein: 1 (1-0-2)
FwaunanildlunsdansBeui ... e FOUI WBAN ___ x(x-x-x)]
Uszinnvasedv/luga: ... F3VITIAU........c..n.
se3v1/luga Adeadunaunii: LNG 220 Academic English 1138 LNG 222 Academic Listening
and Speaking in International Contexts %38 LNG 321 Academic Reading and Writing in
International Contexts
A1a5UETIIY/Iuga: (Mwlng wazn1e8angwy)

seAniiigasmneieliaufifstuesduseneuiugulunsinausnasuiniuan
Tnowtunuddyuesnseaisialag Faun1e wazeTauniw msilndunisesnides fudou uay
n1slddeUszneveteivssansam Snvadnsussifiunasisaueaslneui ousauduiitonis
Usudgsioly

The aim of the course is to reinforce knowledge of the basic elements of effective oral
presentation. Importance of verbal and non-verbal communication will be highlighted
throughout the course. Training on pronunciation, the use of transition signals and effective
use of visual aids will also be focused. Self and peer assessment will also be encouraged to
foster further improvement.
HaawsN1sTEussTaUTeIv/laga:

3. Understand basic concept of verbal and non-verbal communication.
4. Choose appropriate strategies for giving presentation.

5. Have responsibility and ethical awareness.

SaIv/59aluga: LNG 304

Fosedv/luga (nunlne): msUszyuuaznsaunu

(NM199ngE): Meeting and Discussions

FuunRUIena: 1 (1-0-2)

'«iﬁmuL'amﬁi?’ﬂunﬁa‘i'ﬂnm,%auj’: ............ Flue LAEUAN wwAn __ x(x-x-x)]
Uszinnvassedv/luga: ... VIR

o3y luga AdeaGunaunii: LNG 220 Academic English %138 LNG 222 Academic Listening
and Speaking in International Contexts %38 LNG 321 Academic Reading and Writing in

International Contexts



24

A1a5UNETIIY/Iuga: (Mwlng uazn1e8ingwy)
seiiltunsiaunanuansovesinfnwlunisdeas msfufduiuslunsussguvde
nsaum (discussion) aesiiuszansnm dn@nwagldBoudmdm AiamziAfunisussy
wagnsaunu dndnwazannsoldid viedwaluiivssauuagnisaunuldivunzan vanainid
ﬁfﬂﬁﬂmaﬂé’uamwmwauyaLLaﬂéfLLamwmmﬁLmﬂsmaaﬂl‘d ”Lumsﬂszsqml,azmsawm
This course aims at developing students’ ability to interact with each other
effectively in a meeting and a discussion as well as ability to write meeting minutes. Students
will learn terms and vocabulary related to meeting and discussion. Students become familiar
with useful expressions and phrases for running a meeting and a discussion. Students will be
assigned different roles during a discussion and a meeting.
HaawsN1sTEussTaUTeIv)/laga:
1. Describe terms and vocabulary related to meetings and discussions.
2. Use persuasive language, expressions, and phrases to run effective meetings and
discussions.
3. Write effective meeting minutes.

4. Have responsibility and conform to ethical standards.

SaIv/59aluga: LNG 308

Fosedv/luga (munlne): madeunesrudninermaniuazsmalulad

(nMe193naY): Technical Report Writing

FuuRUIena: 1 (1-0-2)

FwaunanildlunsdansBeui ... F0e LAEUAT nwAn _ x(x-x-x)]

Uszinnvassedv/luga: ... VIR

o3y luga Adeadunaunii: LNG 220 Academic English 1138 LNG 222 Academic Listening

and Speaking in International Contexts %138 LNG 321 Academic Reading and Writing in

International Contexts

A1a5UETIIY/Tuga: (Mwlng wazn1e8ingwy)
medndaeuliindnuvidoussmdvnsinsstuanivfidou demveseivaaeu

ARNNITUAIIARAIN a5UAY WeunanAl WeuunAngalarasnUsznaum1e) Tusigauy

seAnddilfaruddyunadeuussununsy n138198s maudnideanisnsdnaonuaiiu s

numulasaaiihsnsaiuernmsSeudeaien nmsUsiunamuvemuiasidu warnisuilunu

The course prepares students to write a technical report related to their disciplines.

It includes skills necessary for technical report writing and all elements of technical reports.
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Emphasis will also be placed on citations and references as well as avoidance of plagiarism.
Grammatical structures and organisation will be reviewed.
HaawsN1sTEussTaUTeIv/laga:

1. Paraphrase with accuracy and appropriate citations.

2. Write a technical report related to their fields of study.

3. Have responsibility and conform to ethical standards in academic writing.

svdluga : MTH10101

Foluganmwilve :  &fin Avwsieiiles uazeywus

%aiugammé’anqw : LIMIT, CONTINUITY AND DERIVATIVES

uumiaefia: 2 (2-0-4)

FwaunanildlunsdansBeui ... Hlus [GU .. Mwin _ x(x-x-xl

ﬂszmwmiw%mﬁu@a: ...... 8AVVUIAY ..

5187397/ luga NdeeFeunaunt: Ll

Aasunelanag :

alanazasiaiiles: AnuAnTIVEEAYRIATN, NMIAAIUYEETN, BlnAUBILA, AL
soiiles, Afauazanuselloswesilaidusslnadia
oyiud: armdunazdnsimaiAsundas, syius, nganle, euiussudiugy, eutusvesileiduside
(m3lnaudld, MlnaulAnniiy, aenisiiy, Wnluwwdea wasilndulaesluan), nsmeyiusing
U388, Hasafieuiiug, n1sussunamgady, nquunandvdy

M3Uszgndvesnsmeyius, Ageaauazaisngn, Ussandtymasanuazsnan, flaidudi
wazileiduan, Araiuasgadsuiy, msesuielasaguvesnmsnaamidulds, Snsrdusig,
sunuudaliimuawaznglatenia

Henduvaneduds : nTvlvesaunis, alauazanuseliies, ayiustoy, Har1Ad@UNUS,

'
o

nHANLT, NG, BURUSTUAUEDS, aATAFNIVS, aanuazign, Neu

Limits and Continuity: The concept of limit, Computation of limits, Limits involving
infinity, Continuity, Limits and continuity of trigonometric functions
The Derivative: Slopes and rates of change, The derivative, The chain rule, Higher order
derivatives, Derivatives of transcendental functions (Trigonometric, Inverse trigonometric,
Logarithmic, Exponential, and Hyperbolic functions), Implicit differentiation, Differentials,

Linear approximation, The mean value theorem
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Applications of Differentiation: Maximum and minimum values, Applied maximum and
minimum problems, Increasing and decreasing functions, Concavity and inflection points,
Overview of curve sketching, Related rates, Indeterminate forms and L’Hopital’s rule
Function of several variables: Graph of equation, Limit and continuity, Partial derivative,
Differentials, Chain rule, Critical points, Second order partial derivative, Relative extrema,
Maxima and minima, Saddle points
Learning Outcome

Students can evaluate limits and continuity of functions of one and several variables,

also calculate and apply derivatives of these functions along with interpreting their meaning.

sialuga : MTH10102

Folugamwilve :  Uswus

%aiugammé’anqw: INTEGRALS

uuRUIna: 1 (1-0-2)

FwaunanildlunsdansBeui ... F0e LAEUAN wwAn __ x(x-x-x)]
Uszinnvasedv/luga: ... IV ITIAU............

o3/ luga IdeSounaunti: 15

Aesunelana :

MIMUIS: Ufenuiusuasuiusliddnn, Uswussiaen, Alafeuasnguiindnya
YouAagadd, N15UTHuslaensunual, nallansmysinugs (Mamnuiiusiaenisuendiy, n1s
musiusvesilsntunssnuzlagldirvaiugon)

nsUsrendvasUiRusT e fufissrhadulde
Usnuslipsawuu: Usiusliassuuuniuansetuduesnismuanus, Usnuslinsauuiunmegla
seriesatiudlugiweinsmuinus, Usiushinsauuuiunneglideidesetiudlugisetiuduasnism
UG

MIMUTUEEIIaY | vdnnuTIiBsvAsuasvyLar AN AT DL

Integration : Antiderivatives and indefinite integrals, The definite integrals, Average
values and the fundamental theorem of calculus, Integration by substitution, Techniques of
integration (Integration by parts, Integration of rational functions using partial fractions)
Applications of the Definite Integral : Area between curves
Improper Integrals : Improper integrals with infinite intervals of integration, Improper integrals
with infinite discontinuities in the interval of integration, Improper integrals with infinite

discontinuities over infinite intervals of integration
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Numerical Integration : trapezoidal rule and Simpson's rule
Learning Outcome:

Students can calculate and apply integrations.

swdluga :  MTH10201
goluganwilve :  guifeiBendinenans srdunazaynsy
Felugan1wndange : MATHEMATICAL INDUCTION, SEQUENCES AND SERIES
uAUeAN: 1 (1-0-2)
'«iﬁmuLamm?ﬂumﬁﬂmiﬁauj’: ............ Flug [FEU o mENA ___x(x-x-x)]
Uszinnvasedv/luga: ... F1EBNVIAU. ...
o3/ luga IdeSounaunti: 15
Aesunelaga :

gUIBeAlAAIERS S1RU BUNTU NTNABUMEUTIUS N1snadaumenIsIauiiey N3
VAAOUMEENTIAIN BUNTUATULAYNINAFBUNNTEUNFNYTA] BUNTUMAY BUNTUMEIART BNy
wupaesu aynsuyRwg feidwluau eynsuyides

Mathematical induction. Sequences, series, the integral test, the comparison test, the
ratio test, the alternating series and absolute convergence tests, power series, Taylor’s
formula, Binomial expansion. Periodic functions, Fourier series.
Learning Outcome

Able to prove statements by mathematical induction, determine the convergence of

sequences and series, and calculate the Fourier series of periodic functions.

s9aluga :  MTH10202
goluganmwilug :  1aemed WuaswwazszuluUiglianuiin wasiledduanines
%aiugammé’anqv : VECTORS, LINES AND PLANES IN A 3D-SPACE AND VECTOR FUNCTIONS
uundegin: 1 (1-0-2)
FwaunanildlunsdansBeui ... Halus Lteuwin Mwin _ x(x-x-xl
Uszinnvaeedv/luga: ... 1830 U.eeeee,
o3/ luga AdeaSoudaunti: 15
A1asunelang :

ana1suaziNmes naRuN1ely KARMTINADT NAAMTNANATSVRIATLNABS LHUNTY
wagszuuluUsglanuda dddunnmes dulhs dududa mnusiuazanuss Aanuldaasnis

Davaudulag
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Scalars and vectors, inner product, vectors product, scalar triple product, line and
plane in 3D-space, vector function, curves, tangent, velocity and acceleration, curvature and

torsion of a curve.

Learning Outcome
Able to calculate vector operations, to express the equations of lines and planes in a

3D-space, and to analyze vector functions.

s9aluga :  MTH10203
Foluganmwilne :  Uswuswanedu
%aiu@ammé’anqw : MULTIPLE INTEGRALS
FuuRUIna: 1 (1-0-2)
FwaunanildlunsdansBeus ... F0e LAEUAT MEAN ___ X(xx:x)]
Uszinnvasedv/luga: ... IV ITIAU............
o3/ luga IdeSounaunti: 15
Aasunelanag :

fiodetn fuiluitaded Uiussitmunuussuukazuinamseiy Uimddesduluiitn
210 Usinudaostulufitadeds msuwdamessudslulsiusuanetu Yiwusawiiluitaann
Uitusanusuiluitamsanszuenuarifansenan

Polar coordinates, areas in polar coordinates. Definite integral over plane and solid
regions. Double integrals in rectangular coordinates, double integrals in polar form,
transformation of variable in multiple integrals. Triple integrals in rectangular coordinates,
triple integrals in cylindrical and spherical coordinates.
Learning Outcome

Able to evaluate multiple integrals by using rectangular coordinates and polar

coordinates.
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sialuga : MTH20101

Foluganwilve :  unapdaidanines

%aiugammé’anqv : VECTOR CALCULUS

uIUAUeAN: 1 (1-0-2)

'«iﬁmuL'amﬁi?’ﬂunﬁa‘i'ﬂnm,%auj’: ............ Flg [FEU . NUWAR ____ x(x-xX)]
Uszinnvasedv/luga: ... F1EABNVIAU. ...

s83¥1/luga fidasFeunaunti MTH10203

Aesunelana :

Hedunnmnes @ulae l@ududa mnusiuarause Arnulawarnisinvesdulas 1ns
Weunvesanansilan lanesiaudueanninesiian LAsavainmesiian n1smusiusnmes
USIWUSALEY USHusauR USiusaudsung

Vector function, curves, tangent, velocity and acceleration, curvature and torsion of a
curve, gradient of scalar field, divergence of a vector field, curl of a vector field. Vector
integration, line integrals, surface integrals, volume integrals.

Learning Outcome
Be able to find derivative and integration of vector, calculate line and surface integral

and apply to solve some related problem.

sialuga : MTH20102

Foluganmwilue :  sun1adeeyiusidestunazmautasmivans
%aiugammé’anqw : BASIC DIFFERENTIAL EQUATIONS AND LAPLACE TRANSFORM
uunigin: 2 (2-0-4)

SwaunanildlunsdansBeui ... Halus Lteuwin MR x(xx-x)]
Uszinnvaee3v/luga: ... 183 NTIAU.ceeeee,

o3y Tuga AdeaGounaunii: MTH10203

A1asunelang :

ATuARTIEaAtug Lveiin Sufy wassEuty aunsdudunds Muusuenduld auns
lonius aumsutiunssnaglinaiunss fuszneuUIius aumsdadususuniiaunsuuiyad
Aun1sSuiUgs aunsdady Mesuvesaunaduduiitduussansmasiinardisaviidusuds
msUszgniaunssuiuniluazduduans nsuwasarans aunsdseyiustondesiu

Basic concepts of types, order and degree. First order equations, separation of

variable, homogeneous equations, exact and non-exact equations, integrating factor, first

order linear equations, Bernoulli’s equations. Higher order equations, linear equation, and
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solution of linear equation with constant coefficients and with variable coefficients.
Applications of first and second order equations. Laplace transforms, introduction to partial
differential equations.
Learning Outcome

Be able to select the appropriate analytical methods to solve differential equations

and interpret solution to real situation.

svdluga :  PHY10301

Foluganmwilug :  usewaznsiARoui

%aiugammé’anqv : FORCE AND MOTION

uundegin: 1 (1-0-2)

FwaunanildlunsdansBeui ... Halus Lteuwin WeRn __ x(x-x-x]

Uszinnvaeedv/luga: ... 183 NTIAU.ceeeee,

o3/ luga AdeSounaunti: 15

Aesunelana :
Tupadeniitiumaisudifeatumandeuiiveseyniaiunislinguasindunelduseia

#1971 wsesUFAedaann useis uazusndeanu 9nty wliFoudiRnafungmseysnindanu

Melaauurewsiaysng wu usdliunie usause wazngmseysnsluuudiudmiunsalvesnisvu

wazmsszidinsmiaimsAnunamanivesszuvoymalaensiiansangaaudnananaiiioosuiens

L3 ¥

\ndeuiivesszuvayma ssdarmiuasinugmasnild iWuiuguisidudmsumatey
Tugadun fwmdehiviand

The module focuses on the study of particle motions under different types of forces,
e.g. normal force, tension force, and frictional force, and viscous force using Newton’s laws.
Then, students will learn about the conservation of energy for objects or particles under
conservative fields and the conservation of momentum for cases of collisions and
explosions. In additions, the system of particles will be studied by considering the location
and the motion of the center of mass. Knowledge and skills obtained in this module serves
as the essential basic skills for other modules.
Learning Outcome

Unfnwannsauszendldnnuinievaumans ngniseusnendsnularngniseysnyg

Tumududielinsginisindiouniveseyniale
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svaluga :  PHY10302

Folugamwilve :  msdunazady

Folugan1wndange : OSCILLATIONS AND WAVES

uIUAUeAN: 1 (1-0-2)

'«i'm'auL'amﬁi?’ﬂum'sa‘i’ﬂnm,%auﬁ ............ Flg [FEU . NWAR __ x(x-xx)]

Uszinnvasedv/luga: ... F3VITIAU........c..n.
o3/ luga IdeSounaunti: 15
Aesunelana :
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This module focuses on the basic knowledge of the rotational motion of rigid
objects,
calculation methods for center of mass and moment of inertia, rolling motion, mechanical
equilibrium and including basic engineering applications for describing the rotation of
propellers, wheels, gears and belts. and this module also focuses on the basic principles of
periodic motion or oscillation, the simple harmonic motion, and the extended ideas of
oscillation are used to explain or calculate the quantities in wave phenomena, leading to
the ideas on variety of sound phenomena, e.g. resonance tubes, beats.

Learning Outcome
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This module focuses on learning about the pressure in the fluid, Pascal’s law and the
application to the principles of hydraulic, the Bernoulli equation which can be used to
explain related phenomena such as fluid flow in pipes, lifting force of airplane wings. And
This module also focuses on learning the different meanings of the terms temperature and
heat. The ideal gas model and thermodynamic processes are utilized to calculate the work
done by gas, leading to the concepts of heat engines, heat pumps, refrigerators and etc.
Learning Outcome
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Felugan1widange : ELECTRICITY AND MAGNETISM

IUIUNULAA: 1 (1-0-2)

Jaunanlidlumsianisteul ... NS AU o AR x(x-x=x)]
ﬂizmwmiﬁﬂ%mﬁu@a: ...... S8AVIUIAY ..

5187397/ luga NdeeFeunaunt: Ll
Aasunelanag :
Tugatifnwifeiiusssunivesaunuliuasaunuuimanads lnesusuainienuves

Usgqliih wsslwihade awulil demenwifaneaiudnduagndanudnglnihdailignis



33

ssunUTIngnsaiuargUnsaisag Aldudnnsmdwihain anduisedunedeatunmaiin
auuuivdn sutusuasvesnanausuingndaillugnisatgunsal wu uewmeslii

This module focuses on the nature of electrostatic and magnetostatic fields,
beginning with the definitions of electric charge, electrostatic force, electric field, following
by the concepts of electric potential and potential energy, which lead to the explanations
on the related phenomena and instruments. Then, sources of magnetic field, along with
force and torque caused by magnetic fields are discussed, which lead to the idea for the
creation of electric motors.
Learning Outcome
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This module starts with the definition of electric current, resistance, potential
difference, and power. Then, the calculations of these quantities within different types of
direct current (DC) circuits will be studied, followed by charging and discharging the
capacitors, magnetic induction explained through the Faraday’s law, alternating current (AC)
circuits, and electric resonance.

Learning Outcome
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This module starts with the Maxwell Equations for electric and magnetic fields that
define the ‘electromagnetic waves (EMW)’, e.g., light. Properties of EMWs on the energy
transfer, reflection, refraction, interference, and diffraction are mentioned. Finally, the last
chapter ‘Modern Physics’ will emphasize on the phenomena that lead to the discovery of
the ‘Quantum Theory’.
Learning Outcome
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This course aims to emphasize on the basic understandings of the fundamental
physics in practices and writing shot reports. All topics will be related to PHY 101 and PHY 103
such as the accurate measurements, simple harmonic motion, standing wave on string,
moment of inertia, specific heat of liquid, speed of sound: resonance tube, surface tension of
liquids, viscosity, rolling on inclined plane and Young’s modulus of wire by stretching.
HaawsN1sTEussTaUTeIv)/laga:
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This course aims to emphasize on the basic understandings of the fundamental physics

in practices and writing shot reports. All topics will be related to PHY 102 and PHY 104 such
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as Multimeter, Oscilloscope, charged and discharged of capacitor, Faraday’s law of induction
and transformer, the charge moving in magnetic and electric field, the interference and
diffraction of light, RLC circuit, the resonance in AC- circuit, atomic fine structure (spectrum of
hydrogen atom) and Plank’s constant determination.
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The students will study atomic structure, utilization of periodic table including
representative and transition elements, chemical bonding in compounds, mole, elemental
composition, empirical formula and molecular formula through lecture-based learning
integrated with exercises and in-class activities
Learning Outcome
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The students will study the relationship of intermolecular forces between molecules,
properties of solid, liquid and gas, structure of crystals and crystal defects and utilization,
phase change, solution and colligative properties, chemical reaction and stoichiometry using
lecture integrated with exercises and in-class activities
Learning Outcome
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The students will study on chemical kinetics, chemical equilibrium, acid-base
equilibrium, pH calculation, buffer solution, redox reaction, equilibrium in electrochemical
cells, and utilization of electrochemical cells through lecture-based learning integrated with
exercises and in-class activities
Learning Outcome
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Practice on basic laboratory techniques in topics concurrent with CHM 103.
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Basic DC and AC circuit analysis. Voltage, current and power. Transformers. Introduction
to electrical machinery. Generators, motors and their uses. Concepts of three-phase system.
Method of power transmission. Introduction to some basic electrical instruments.
HaawsN1sFEussTaUTeIv)/laga:
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Introduction to Statics, Force Systems, Equilibrium, Structure, Friction, Introduction to
Dynamics, Kinematics and Kinetics of particles.
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Fundamental concepts. Fluid statics. Kinematics of fluid flow. Continuity equation,
momentum equation and energy equation for steady flow in integral and differential form.
Dimensional analysis and dynamic similarity. Flow of incompressible fluid in pipes. Resistance
of immersed bodies. Drag and dynamic lift. Flow measurement. Introduction to fluid
machinery: pump; impulse turbine; and reaction turbine.
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Computer programming for engineers. Python programming language. Introduction to
artificial intelligence. Machine learning. Artificial neural networks and deep learning. Computer
vision. Introduction to data analytics. Practice: design and test computer programs to solve
problems related to the topics mentioned in lectures.
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Introduction to materials engineering (i.e. design, selection, and manufacturing). The
structure-property-processing relationships in metals, alloys, polymers, woods, ceramics, and
composites. A basic knowledge of atomic structure, atomic bonding, crystal structure,
microstructure, and phase diagram. Understanding materials properties; such as, mechanical,
chemical, thermal, electrical, magnetic, optical, diffusion, corrosion resistance, and
degradation behavior.
HaawsN1sFEussTaUTeIv/laga:
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2. ansaesuIeANNugufeIiuandd nsldnu wasnszuiunsuanvesianimnssula

SaIv/5%aluga: MEN 114
Fosedv/luga (nmunlne): U§Uansiagdeanssu
(nNM199ngE): Engineering Materials Laboratory
FuuRUIena: 1 (0-3-2)
'«i'm'auL'aa']ﬁ%’ﬂunﬁa‘i'ﬂmil,%auﬁ ............ F0e LAEUAT NUWAR ____ x(x-xX)]
Uszinnvasedv/luga: ... VIR
o3y luga Adeadunaunti: MEN 111 Yanimnssy
A1a5UETIIY/uga: (Mwlng Lazn1e8ingy)
nMandenduauionisniadeulasaitmidanginet Tassadganinveundnnd,
wiinuaeuazlanzuannguindn UURNMmMNAMuSeursaninnd) nsnadeuauiRninavesian
LU AUATUIULITIRG AUATUNIULTINTEUNN ANULDY auTRNIINIBAINURINDAINDS (WY
ANUTtlnUeInediLes wasual autinienenwnelnivesesdnd
Preparation of metallographic specimens. Analysis to microstructure of steels, cast
iron and non-ferrous metal. Heat treatment of steels. Mechanical properties testing of
materials such as tensile strength test, impact and hardness test. Physical properties of
polymer such as viscosity. Physical properties and electrical properties of ceramics.
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Function of work and energy. First and second laws of thermodynamics. Criteria for
equilibria in constant pressure processes. Free energy as a function of temperature, pressure
and chemical potential. Equilibrium in gas mixtures. Chemical Equilibrium between condensed
phases and gas phases. Free energy diagram. Solution behavior.
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Overview of engineering metals and alloys. Metal production. Structures and properties
relationship. Solidification of metals and alloys. Plastic deformation. Phase change and
thermal treatment of metals. Strengthening mechanisms. Degradation of metals and alloys.
Surface treatments structures. Properties and processing of importance specific alloys. e.s.
steels, cast irons, selected non-ferrous alloys will also be presented.
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Foundry: safety in foundry shop. Tool and equipment. Greens and molding pattern

making. Aluminum and bronze melting and pouring.
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Welding and Sheet metal: safety in sheet metal and welding shop. Hand tool and machine
tool for sheet metal work. Classification of geometrical forms. Seaming and joints. Oxy-
acetylene welding and cutting. Arc welding of metal. Brazing and soldering of sheet steel.
Inspection of welds.
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Introduction to manufacturing, materials in design and manufacturing, measurement
testing and inspection in engineering, theory and concept of manufacturing processes such as
metal casting, metal forming, machining, joining, polymer processing, ceramics processing,
powder metallurgy, composites materials and surface treatment. Material and manufacturing
processes relationships, smart manufacturing and advanced tools, operations planning and

cost estimation.
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Practices in basic engineering works, machine tools, measuring tool, power driven tool,
tap and die threading and Production planning, construction and the use of center lathe,
drilling machine, and milling machine. Machine tools operations. Cutting speed and feed rate
and Safety in machine tool shop
Learning Outcome
aunsaUszgndliaiesiionly ndesilena in3esienlfasanudorimunmasmsanudasnsdfely

15991U

svaluga TEN 12102

%asw"‘amﬂ;u@a (munlne): wiasdiodn

(nMed3Inge): Cutting tool
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Analysis of metal cutting: mechanism of chip formation, mechanics of metal cutting,
dynamometry, thermal aspects of metal cutting, tool materials, tool wear, tool life and
machinability, surface quality and dimension control, economics of machining, cutting tool for
high speed machining selection.
Learning Outcome
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(AM¥189naY): Engineering Drawing
UIAUAN: 3 (2-3-6)
'«iﬁmuL'amﬁi?’ﬂunﬁa‘i'ﬂnm,%auj’: ............ Flg [FEU . nENA ___x(x-x=x)]
Uszinnvasedv/luga: ... F1EBNVIAU. ...
o3/ luga IdeSounaunti: 15
A1a5UETIIY/Iuga: (Mwlng wazn1e8ingy)

Madeufidnes Msanenmeslansmin MadeuwazafnnIn MTeuwUUTuanssae
FUNW MsAvUATUIRLR nsrmuefifnnnuesaeAsuLaRitaaTIAde N1Tduiuutuday
Fana madeunuuszneunieudianinga fugiunsldpeufiipestiedeunuy

Lettering, orthographic projections, sketching and drawing, pictorial drawing,
dimensioning, tolerance and geometrical tolerance, mechanical parts drawing, assembly
drawing with sectional views, introduction to CAD.
HaawsN1sTEussTaUTeIv/laga:
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Principle of measurement. Primary and Secondary Standards. Measurement Error.
Principles of Dimensional Metrology: Linear, angular, surface, form, gear and Thread measuring
and limit and fits control. Measurement tools
Learning Outcome
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(nM¥199ngw): Dimensional Instrument
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Practice in measurement: Vernier, micrometer, slip gauge, dial gauge, profile projector,
3D scanner, roundness and roughness tester, coordinate measuring machine.

Learning Outcome
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(MME19InaY): Geometric Dimensioning and Tolerancing
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Geometric Dimensioning and Tolerancing and Functional Gage Design.
Learning Outcome
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(nNM199ngE): Computer Aided Design and Manufacturing
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Principle and method of design, geometric modeling, standard for communicating
between systems, manual CNC programing, practice in product design and die parts using CAD
software, practice in CNC programing using CAD/CAM software, Application of using CNC
equipment for smart manufacturing.
HaawsN1sTEussTaUTeIv)/laga:
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Undergraduate student must spend one-semester period in industry to perform any
task like a temporary employee. At the end of this period, every undergraduate must submit
the academic report and must present the outcome to the faculties in the academic field. In
order to consider a student pass this course, student evaluation is made based on the
academic report submitted and also relies on the evaluations: one made by the cooperative-
education advisor and the other made by the industrial supervisor.
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(NMwB3InaY): Statistics for Tool and Materials Engineering
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Probability theory, axioms for probability in discrete sample space, counting sample
point, independent and dependent event, bayes' theorem, binomial, poisson, normal
distribution, joint distribution, distribution of sums and averages, central limit theorem,
covariance and correlation, sampling distribution, F-distribution, estimate and test of
hypothesis, least squares methods, analysis of variance (ANOVA) technique, case study for
Tool and Materials Engineering.
HaawsN1sTEussTaUTeIv/laga:
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Definition and classification of polymers, polymer additives; rheology of fluids,
overview of polymer processing.
Learning Outcome
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Description and analysis for selection of polymer processing techniques including
compression molding, injection molding, rotational molding, thermoforming, plastic extrusion,
blow molding, calendaring, processing techniques for polymer composites, etc.; and powder
metallurgy for metal and ceramics.
Learning Outcome
annsndenlinssuitnstugunediuesiaznisudsnistusuTaguadusulanzuazissiialy
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(nMw199ngw): Heat Treatment of Tool Steels
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Principles of heat treatment, furnace atmosphere control, surface hardening, tool
steels and the effect of alloying elements, classification of tool steels, metallurgy and heat
treatment, tool steels selection for mold and die, testing of tool steels, faults and
troubleshooting.
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(Me199na): Modern Industrial Machinery
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Types of machine tools and their applications i.e. machine tools for casting, metal
forming, material removal processes and specialized machine tools for other specific tasks,
structure of machine tools, machine drives and transmission units, linear and rotary guides
and bearings, machine tools set-up, machine tools control systems i.e. CNC, PLC, cobot,
practice in CNC machine tools operations
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Principles of locating. Degrees of Freedom. Tolerances in Manufacturing. Locating
Method. Mechanical devices to support for manufacturing to desired position. Principles of
Clamping and work holding methods, calculations of clamping force. Design of work holding
devices e.g. screws, cams, wedge, toggles etc.
Learning Outcome
annsadenldndnnisimunsuniuazn1siaduiua via 33nstmuaiumisarnsadu
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svaluga TEN 33302
Forwiv/luga (nmwnlve): nseenuuusnuasiinaes
(nMwd3nge): Jig and Fixture Design
FUAUWAR: 1 (0-3-3)
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Uszinnvasedv/luga: ... 183 1UIAU. e
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Jig and fixture: function, type, design of jig and fixture for cutting, inspection (Checking
Fixture), assembling and welding or handling equipment. Material selection. Tooling
economics.

Learning Outcome
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svaluga TEN 33303
Forwiv/luga (mwnlne): nseenuuuiieduiunudmiuviusud
(nMMw199naM): Robot gripper
Iuunehn: 1 (1-0-2)
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Uszinnvasedv/luga: ... FVITIAU........c..n.
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Robot gripper. Type of gripper: hand gripper, vacuum and Magnet pad. Robot hand
gripper design.
Learning Outcome
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(M99 ): Plastics Injection Mold Design
JUURULAN: 3 (2-3-6)
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wsifist Sanilflunsviusifias 1n3esdng waznssuiBnisuanusifiut uaznisldneufiamesluns
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Practical product design for injection mold, analysis of gate location and runner

systems. Ejector systems, cooling systems, ventilation, shrinkage, parts defects, analysis and
design of mold mechanism. Mold setting and standard, mold maintenance and repair, mold
materials, machines and mold production, the use of computer software for mold design.
HaawsN1sFEussTaUTeIv)/laga:
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Foseiv/luga (nunlne): m’a‘%ugﬂiaml,wiu
(MME1DINOY): Sheet-metal forming
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Fundamental of sheet-metal forming die design, process parameters, determinations
of stresses, force, work, power and efficiency on metal forming in order to be used in the
design of product, tool and machinery in sheet -metal forming processes including blanking,
deep drawing, bending.
Learning Outcome
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svaluga TEN 33502
%asw"‘amﬂ;u@a (" lne): ms“ﬁugﬂiamﬁ'au
(Me1939naH): Bulk-metal forming
FuURULAN: 1 (1-0-2)
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Fundamental of bulk-metal forming die design, process parameters, determinations of
stresses, force, work, power and efficiency on metal forming in order to be used in the design
of product, tool and machinery in bulk-metal forming processes including rolling, forging, bar
and tube extrusion, wire and tube drawing.
Learning Outcome
ANUNTNDDNUUURITNN WAZAIUIUMIAIILLA L9 91U ﬁwé’qLLazﬂszﬁw%mwiumiﬁugﬂiamﬁm%’u
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svaluga TEN 33503
Foswie/luga (nwlne): lasusladlusutugulans
(nMe939naM): Tribology in metal forming
JuURUBAN: 1 (1-0-2)
'«iﬁmuL'amﬁi?’ﬂunﬁa‘i'ﬂnm,%auj’: ............ Falua  AeU o PR x(x-xx)]
Uszinnvasedv/luga: ... 183 1UAU. e
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Tribology, friction, lubrication and wear in metal forming processes, lubricating
mechanisms, lubricants types, wear types, friction measurement, lubrication measurement,
wear measurement, application of tribology in metal forming.

Learning Outcome
o5U18 uanInwANTUSYRIn I ELAYY nalnnsndedY u,azmsﬁﬂma’l,uﬂﬁsu%%ms%ugﬂiaw

Uszendldmaninialasuelaglumsudlandaniusilane

s9sluga TEN 33601
Fosedv/luga (nunlve): nguarudasads msudsaulasnsiy uasngraneifeafy
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(nNMe194nge): Safety theory, safety management, and laws regarding safety
UL 2 (2-0-4)
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o3/ luga IdeSounaunti: 15
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Nature of accident in industry and need of accident prevention. Safety in the
workshops. Machinery and equipment safety. Analysis and design of industrial systems for
safety, ergonomics, environment, and fire extinguishing systems, principles of safety
management, safety laws.

Learning Outcome
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svaluga TEN 33602
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(nNM199nge): Safety engineering in specific areas
JuURULAN: 1 (1-0-2)
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Uszinnvasedv/luga: ... IV ITIAU............
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Industrial risk assessment and damage prevention principles. Industrial waste
management of waste materials, wastewater, air pollution, and radioactive waste, principles
of safety management, safety laws and safety in specific hazard such as fire protection,
materials handling toxic materials, flammable and explosive materials. Case study for tool and
materials engineering.
Learning Outcome
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siaIv/svaluga: TEN 337

Fosredv/luga (nmwnlve): nseenuuumazlslssnudmIunHEnaes
(nM®199ng#): (Industrial Plant and Facility Design for Smart Manufacturing)
uundLha: 2 (2-0-4)
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Principles of productivity and concept of productivity improvement, time and motion

study; use of flow process charts, man-machine charts, performance rating, standard time

Cloud Computing; introduction to plant design; preliminary analysis of modern industrial plant
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design and layout; facilities planning; material handling storage and warehousing design;
management of digital technology automation technology for analysis and synthesis of real-
time data; internet of things (IoT) systems; Automated Guided Vehicle (AGV).
HaawsN1sTEussTaUTeIv/laga:
1. A5083UIELUIANNSALKARNINANTHER LLaz‘lezE;ﬂﬂgﬁmiﬁﬂmmil,ﬂﬁ'aulmLLagnm
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(M99 #): Quality Control
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Quality control and quality assurance system, total quality management, the process of
designing and analyzing experimental plans to determine appropriate production conditions
and quality engineering for reliability as well as innovative engineering.
Haawsn1sREuisTauTeiv/luga:
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s9aluga TEN 33901
Fosedv/luga (nmunlne): anuddutazunumessnudamnssuiuaudsdy
(MME1939naY): Sustainability and Roles of Engineering in Sustainability
FuUUAA: 1 (1-0-2)
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Definition of sustainability, roles of engineering in sustainability, engineering guidelines
for sustainability.
Learning Outcome
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svaluga TEN 33902
Fosedv /luga (nmulne): wuamensihaydsanssuiietilugarudsdu
(N899 E): Engineering Guidelines for Sustainability
FuIAUAA: 1 (1-0-2)
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Green industry, calculation of carbon credits, carbon footprints, green label, regulations
and Laws, technology and Trends, industry and environment effects, global climate and
energy, engineering design and planning for sustainability.
Learning Outcome
aunsamANuiifinduvdouansoonisnnusuinreuiensU foRIn Tndmnssuluuiunvesdeny

T
LY

LATHENAFUINGDN WaZNITHNAUNEIEY



62

SaIvY/59aluga: TEN 361

%aiw"‘a‘mﬂ;u@a (mwlne): namam%miwﬁ'smg‘dtmuﬁwsjuuasm'as

(nM¥199ngw): Mechanics of Elastic and Plastic Deformation

FUIVAUAN: 3 (3-0-6)

'«iﬁmuL'amﬁi?’ﬂunﬁa‘i'ﬂnm,%auj’: ............ Flg [FEU . nENA ___x(x-x=x)]
Uszinnvasedv/luga: ... F1EABNVIAU. ...

s83¥1/luga fidoeSeunouniii MEE 214 nasmansdanssy

A1a5UETIIY/Iuga: (Mwlng wazn1e8ingy)

NANUALDIAUTZNDUVDIAULAY LWAUATWAINULAUAIIULATEA ﬂgﬁdlﬂmaﬂqﬂ A958R
LULNULAZNINVIN ANUAUNANLAZINANYDILNA GILTIAU N1T9DNLUUATULAZINGT NITLNIA7
Y9IAU TBNSINUATYTAINVBAET N1TIATIZVANUAULAZANNATEN NONITLVR NUIINITAAIN
dwiulanemilen Unngnisainssaumd veslangdmngsy wadansiemegidmiunsdieu
JUn13 W Msinsziwuudulesuni msdwsziwuvadula Wudu

Concept of stress and stress components, stress strain diagram, generalized Hook’s
law, axial and transverse loading, principal stress and Mohr’s circle, pressure vessel, design of
beam and shaft, beam deflection, energy methods, column stability. Stress and strain analysis,
flow rule. Yield criteria for ductile metals, phenomenological nature of engineering metals,
analysis technique for plastic deformation such as upper bound analysis, slip line field analysis.
HaawsN1sTEussTaUTeIv)/laga:
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(NM®199ng#): Maintenance Engineering and Technology

JUURUAN: 2 (2-0-4)
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Maintenance concepts. Depreciation. Machine and equipment inspection. Planning and
control of maintenance activities. Materials and spare parts management. Reliability and failure
statistics. Application of waiting line theory to maintenance problems. Maintenance
organization. Measurement and evaluation of maintenance performance. Predictive
Maintenance. Sensors and devices of the automation system connect wirelessly.
HaawsN1sTEussTaUTeIv)/laga:
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saIv/5valuga: TEN 364
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(nNM199ng): Vibration of Machine Tools and Structural System
FuURUINA: 3 (3-0-6)
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Introduction to vibration and free response, response to harmonic excitation, general
force response, multi degree of freedom systems, critical speeds of rotating disks, vibration
isolation system design, vibration measurement and applications, continuous systems,

machine tools and tools vibration and vibrating systems design.
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HaawsN1sTEussTaUTeIv/laga:
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(nNME199ngE): Engineering Simulations for Smart Manufacturing
uIAUAN: 2 (1-3-4)
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Finite element method (FEM) history and applications. General procedure of FEM.
Derivation of finite element equations using direct approach, variational approach, and
method of weighted residuals (MWR). Finite element types in one, two and three dimensions
and their interpolation functions. Applications of FEM in the field of tool engineering
problems. Applications of FEM in plastic processing modeling and analysis. Naé'wémiﬁﬂuif
sEAuTEIv/luga:
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saIv/svaluga: TEN 366
%asw"‘amﬂ;u@a (menlng): narIaRINISUANTN
(nM¥199ngw): Fracture Mechanics
FuuRUIna: 2 (1-3-4)
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Rheology model and law of material evolution in time. Model of elastic material,
model of nonelastic material, linear model of Newton, Maxwell and Voight Kehin, application
of Zener’s solid, elementary crystal model, linear solid generalization, dynamic equation,
fracture mechanics, grifith criteria stress intensity, influence of plastic zone at notch root, crack
opening displacement.
HaawsN1sTEussTaUTeIv)/laga:
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(Me193na): Small and Medium Business Management
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'«iﬁmuL'amﬁi?’ﬂunﬁa‘i'ﬂnm,%auj’: ............ Flug [FEU . NWAR __ x(x-xx)]
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o3/ luga IdeSouaunti: 15
A1a5UNETIIY/Tuga: (Mwlng uazn1e8ingwy)

dnwazvesgIRa uazdUszneugIRavLIAdoNLAYIUIANGN NgVINBUaTesAnsTIAEITaeiy
33NWUNYBULATIUIANG  N1TIATIHLNNEVBINTUTENBUTINIVUINYDULAZYUIANATE NS
MunudmiugsiaraosLazruana madeniiadiss n1sneliuasddsdiusazain s
a519aliUTaun1INIsuYsukasN1TITENaIN NIINAINEINTUTINITUINDUKALVUIANATY N3
fndouaznisuimsAudnaaunde matanmsfiRinisdmiugsitruindeuuazuianats MsUIvIg
ninensuyeddmiugiiavungeunarvuinnae nstdneuiiuneidmiugsiavungeularvun
nans MIUIsMsiudmiussisvadesuazvuinnats msumsanuidssfouasnnsusyiuse
AMPINTEMIUTINIVUNTOUUALVUIANANS

The nature and the entrepreneur of small and medium business, laws and regulations
concerning small and medium business, small and medium business opportunities analysis,
planning for the small and medium business, location layout and facilities planning, built up
the competitive edge and marketing research, marketing for small and medium business,
purchasing and inventory management, operations management in small and medium
business, human resource management for small and medium business, the application of
computer in small and medium business, small and medium business financial management,
the management of risks and assurance, taxes in small and medium business
HaawsN1sTEussTaUTeIv)/laga:

1. @119005U1gTEN15UTENUTINIVUINLRULATIUIANGTE TBNYMUNY kaETENITUTINITINA
VUNAYBULAZYUIANAN
2. mmiaﬁﬁmmmﬁmmam%mﬁﬁﬂiiuLﬁ'aﬁmeﬂamauamwLLNumiUizﬂaUﬁﬁﬁwum

YOULATVUINNAN

SaIvY/s9aluga: TEN 431

Fosedv/luga (nmunlne): Isugaansiaanssy

(MM¥199naY): Engineering Economics

JUURUBAN: 3 (3-0-6)

'«i'm'auL'aa']ﬁ%’ﬂunﬁa‘i'ﬂmil,%auﬁ ............ Flu  AeU NEAR ___ x(x-x-x)]
Uszinnvassedv/luga: ... 183V ITAU............

s83¥1/luga fidaseunaundi: 1yl
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67

v v

WUIAAT UFIUVBILATYFAIEATIAINTTY WUIAALA IAUAUNY LAAUIUAIULIAT NS
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WIguLilgunsawu N15IATIENsaLIUNINgan n15nseRgaduyuLasn1TitATIeiaL Ll
nMsAnAdensIn msUssunansgnuman@neld mesginaassgmanditonisdndulalu
smAmnssunelirudsuazanuliuduey msdnnsdunuiion1sdnnisswuszana wagas
Jansuazn1sATIEUNIRULaENSURT nsAneninszinasUssdiuaudululdvedasing

[y

nsdifnwmeiAmnssuaIesilonay van
Basic concepts in engineering economics. Cost concepts. Time value of money. Methods of
comparison. Evaluation of replacement. Break — even and sensitivity analysis. Depreciation.
Estimating income tax consequences. Economic analysis for decision-making in engineering
under risk and uncertainty. Cost management for budget management. Management and
analysis of financial statements and accounting. Study, analysis, and evaluation of project
feasibility. Case study for Tool and Materials Engineering.
HaawsN1sTEussTaUTeIv)/laga:

1. annsaesizikazsinduladentasinismdimnssulagisyardigiu  yarsed  dan

HARNBULNY ey BnTdiunalselerisiaRuamule
2. aunsndnsevaduularineiaulla

3. @annsnaszikazdaaulaidenlasan1snilnansenuanenuasswazany kv ule

saIv/s9aluga: TEN 432

Fosedv/luga (nunlve): msAnwudmIuIAINsIATe oAz Tag
(nMw93nge): Work Study for Tool and Materials Engineering

uumiaefia: 3 (3-0-6)

SwaunanildlunsdansBeui ... Hlus [GU ... MR x(x:x:x)]
Uszinnvaenedv/luga: ... 913 UFeN.............

i']EJ?J“U’]/I&I@Ja fidoeSeunounti: TEN 311 Statistics for Tool and Materials Engineering
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nan M3thdsiisgsnurarsruuMIMnaIInaTiifvualineu msAaAusaziunsly
Ausegsla nsdlinwsudmnssuetesdiouas Ja

Principle of productivity and concept of productivity improvement. Principles of

motion study. Work improvement through motion analysis and setting of performance
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standard. Practical industrial technique. Process charting. Principle of time study, work
sampling and predetermined system. Wage payment and incentive planning. Case study for
tool and material engineering.
HaawsN1sTEussTaUTeIv/laga:

1. @3I0RgULNUYTLAZUNUATNUBINTEUIUNTYINUAY) e

2. ansnusuariinneiifevngauulswestuneunueg 1§

3. ansndouinesguwesisnmehauieldasunuvideniuaeunsviauld
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aunsafianudnlalassasisveanainnspuwasiua e umngay

siaIv/svaluga: TEN 433

%asw"‘amﬂ;u@a ("M lng): N153en1saniiueu

("NM199ng©): Operations Research

FUUKUWAN: 3 (3-0-6)

'«i'm'auL'aa']ﬁ%’ﬂunﬁa‘i'ﬂmil,%auﬁ ............ dalas [Fou oo PR x(x-xx)]

Uszinnvasedv/luga: ... SV UABA. oo

i']EJ?J“U’]/I&I@Ja fidoeSeunounti TEN 311 Statistics for Tool and Materials Engineering

A1a5UNETIIY/Iuga: (Mwlng Lazn1e8ingwy)
arudduiiuguisatuismvesmifeduiunulunsudidgmimnssiedosdowar fag

aulln Wunslamuuunendamans n1sUSUATUITLEY AUUUNSTUEs NSLUSLATILTNEIWIY

@ al

WK Moy YlginsAe NULaINEU FILUUTANAIARY LaENTTINERIEnIuENISIUNTEUIUNT
Andula

Introduction to the methodology of operations research in modern tool and materials
engineering problem solving. Emphasis on the use of mathematical models. Linear
programming. Transportation model. Integer programming. Game theory. Markov chains.
Queuing theory. Inventory model. Simulation in decision making process.
HaawsN1sFEussTaUTeIv/laga:

1. annsauntameignsideudwuunadineaninielatednineneg wazaunsaussyndld
Auddmsunsuityvidenisianislunimnssuedosilonay van

2. awnsaldlusunsumauianesiunsuAtymnideaiiunu e
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saIv/svaluga: TEN 434
Fosedv/luga (nunlne): meAmsizviduyugnavngsy
(nNM199ng#): Industrial Cost Analysis
uundLn: 3 (3-0-6)
FwaunanildlunsdansBeui ... il [AEU WBAN ___ x(x-x-x)]
Uszinnvaenedv/luga: ... 913 UFeN............
o3y luga Adeaourdaunti: TEN 431 1aswgmansimnssa
A1a5UETIIY/Iuga: (Mwlng wazn1e8ingy)
fugnumesnutiyTduu fuyunwsuasnismuauailiine esvgmanivenisnauny
nugravnITILazMsUfTRANsu wazmsdadulaiionsamululasinisgaamnssy nas
dmiunisaneildang
Basics of cast accounting. Direct costing and cost control and Economics of industrial
planning and operations. Decision making for investment of industrial project. Criteria of cost
reduction.
HaawsN1sFEussTaUTeIv/laga:
L. mmsaa%meLLmﬁmﬁugmﬁmmaﬁmsﬁmiﬁu AUNINVATIBINWNTRULALOTUIENT
IavindayTnumnu
2. amnsaeSuIswnARREITU U mmsaﬁwmmé’unmmu%’qLaml,azl,wummﬁfﬂﬂiiu

anunsnviimsuszanasunula

sialuga TEN 43601

1’4

Fosredv/luga (nunlne): nseenuuumifuwdusuTansusiu
(NME1DINOY): Sheet metal die design
wundaefia: 2 (1-2-9)
FwaunanildlunsdansBeui ... Hlus [GU ... MR x(xx-x)]
Uszinnvaeedv/luga: ... $183NTIAU.eeeee
o3/ luga IdeSounaunti: 15
A1a5UETIIY/Tuga: (Mwlng Lazn1e18ingwy)

arwansnsalunstusulansuniy suuuulassadiaveuifiud wifuazedetudiunes
wifiust druvszneusargunssisznauwsifiuilunienisin Afadusuwesudutugy matianis
PONLUUIALN N5lEndann1INeANRMIERSUIIATIEREIUUTENBUVBIMNTNA N1TRBNWUULLITLN
dmsunuiugulangudu nsooniuvuifininuusoiies Yandldviuifiud n1sUssanmsian
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Sheet metal formability, type of die construction, function and nomenclature of die
component, commercially available die component and accessories, tolerances for Stamping
parts. die design techniques, mathematical analysis of die components, die design for sheet
metal forming, progressive die design, materials used for die, die cost estimation.

Learning Outcome

ANUNI09DNMUULLNUNADILD LS

sialuga TEN 43602

1’4

%asw"‘amﬂ;u@,a (nwlne): nsadudnuidugulanzusiy
(ME199NOY): Sheet metal die making
FuIAUAA: 1 (0-2-2)
'«iﬁmuLamm?ﬂumﬁﬂmiﬁauj’: ............ Flg [FEU . MW __ x(x-xx)]
Uszinnvasedv/luga: ... F1EBNVIAU. ...
o3/ luga AdeSounaunti: 15
A1a5UETIIY/Iuga: (Mwlng wazn1e8ingy)
msasrausifaidusulaveusy nsndntudiuufisnt M1sUszney mavaaousifius
Sheet metal die making, die components manufacturing, assembly and tryout for die.
Learning Outcome

ANUNIDNANTUAIULLNUNABLATDINDNALT99Y UTLNDUNUN WazNAanINuwls

sialuga TEN 43801
Fosedv/luga (nMunlne): MINUNILITIUNTINLAZNTELEUBTNEIAINTIY
(NM199ngE): Literature Review and Engineering Presentations
Iuunehn: 1 (0-2-2)
FwaunanildlunsdansBeui ... e [FOUIA mhgAn __ x(xx-x)]
Uszinnvasedv/luga: ... F3VITIAU...........n.
o3/ luga IdeSounaunti: 15
A1a5UETIIY/Tuga: (Mwlng Lazn1e18ingwy)
NSFUMUAENUTILATINNTIN MIFeaImdmnssulaensideunagnininaue Tased
1hAudinermans Iminssunsudn uag/m3edmnssugaamnnsuiysanmsiiteudlandsiy
'3mﬂﬁ'ﬁmmiwﬁmé’aaéamazmsaaﬂLLUULﬂ%@ﬂﬁa%uqﬂﬁuwawﬂqmammﬁm 970 Industrial Advisory

Board 21nN15L15UNTWUNTU A50NNUNAN WAL
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Literature review; engineering communication by academic writing and presentation;
capstone design project that uses science, production engineering, and/or industrial
engineering to solve problems in the field of smart manufacturing and advanced tool
engineering, where the project questions come from industry, industrial advisory board,
competition, or student proposed topics.

Learning Outcome
uanavenienuaninsalunstsuinaendnuasiauinueegwieilles waziiausnisudlutiam

WALMNAINDUNIIAINTSULS

sialuga TEN 43802
%asw"‘amﬂ;u@,a (Me1lne): 1ATIUIANITTUYIUINTAIUIANTINNITHANDIRTHZUALNTS
aaanULﬂ’?aaﬁa%’uga
(nNM199ng©): Capstone Design Project in Smart Manufacturing and Advanced Tool
Engineering
FuAUAA: 1 (0-2-2)
'«iﬁmuLamm?ﬂumﬁﬂmiﬁauj’: ............ Falua  AeU o NBAR ___ x(x-x=x)]
Uszinnvassedv/luga: ... 3183V 1TFU............
s83¥1/luga fidaseunaundi: 11l
A1a5UNETIIY/Iuga: (Mwlng Lazn1e18ingwy)
vhanlassnusvezduildAnuliauysal suiildiiauelu TEN 43801
Completion of work or study of the mini project approved in TEN 43801

Learning Outcome

LEUDLUIVNARN TSR VNN TTULAZ NMTUTM sIMmnssuiennJgmle

siaIv/svaluga: TEN 439

Forwiv/luga (mwilne): Ufiinsinnssumsnansaaiesuaziaosiiotugs
(MME199naY): Smart Manufacturing and Advanced Tool Engineering Laboratory
uIAUAN: 1 (0-3-2)

'«iﬁmuLamm?ﬂumﬁﬂmiﬁauj’: ............ Flug [T o NEAR ___ x(x-x-x)]
Uszinnvassedv/luga: ... F1EABNVIAU. ...

s83¥1/luga fidoseunaundi: 11l

A1a5UNETIIY/Tuga: (Mwlng wazn1e8ingy)
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UftRmafetumsialans m'ﬁéﬁugﬂ‘[aw msﬁugﬂwmaaﬂ Ufuin1smamuiamingsuen
a1mn"3 AMNssaLeioIna LLﬁﬁﬂ’JﬂiiNﬂﬁNﬁ@ﬁﬂﬂ%ﬁlzLLﬁSLﬂéaﬂﬁasﬁzu@ﬂ
Practice in metal cutting, metal forming, plastic forming. Practice in Industrial
Mechanical Engineering, and Smart Manufacturing and Advanced Tool Engineering.
HaawsN1sREuIsTaUTEiIv/ luga:
1. annsolfiaiesdiolumandslunszuiunseing Tun madalang mstugdlane wagn1sty
sUnanadinle lnesseninisnanudaensie
2. mamaL%auimﬂﬁﬂg'jﬂ’amﬁmmsmmﬁmamé’aa%azLLazLﬂéaaﬁa%ﬂuqa LS wag

MILNUNISHARNUANLL Sz ANU AU asNoNa e ule

SaIv/5valuga: TEN 440
Fosedv/luga (nMunlne): MIIUHULAZATUANNTSHER
(nNM199ng#): Production Planning and Control
uURUINA: 3 (3-0-6)
FwaunanildlunsdansBeui ... F0e LAEUAN wwAn __ x(x-x-x)]
Uszinnvasedv/luga: ... VIR
o3y Tuga AdeaGounaunii: TEN 311 affdmivimnssuadosilouay van
A1a5UETIIY/Iuga: (Mwlng wazn1e8ingy)
wé’ﬂmﬂﬁaqé}’umaqmﬁmqLLmuLLazmmumimﬁm MsheTeidalsnaniionsinnisnis
HEH N1FIANITBIANTVBITHUUNISHAALAZNITUTNIT WATANITNEINTA N1STANITIANAIART N3
TNURUNITHER MITATIERRUuLarMlsdmSunsinauls n1919MsHEn N13AIVANNISHER SEUU
nsinnsuinnssuluesnng
Introduction to production systems, quantitative analysis for production management,
organizational management of production and service systems, forecasting techniques,
inventory management, production planning, cost and profitability analysis for decision
planning, production scheduling, production control, innovation management system in the
organization.
HaawsN1sTEussTaUTeIv)/laga:
1. asaandunsusmsnunsavaunMsEaaarmezisuueasiils  laedndds
mnudssarmAsuuUasienainuls
2. anunsaUssendldvannisnaay nsmuAuNIsHARkasN AT IsdunuLasils T

qmammaumsmﬁm
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saIvY/svaluga: TEN 441

%asw"‘amﬂ;u@a (menlng): n3suITN5oN3Alans

(MME199naM): Metal Extrusion Processing

FuURUINA: 2 (2-0-4)

'«iﬁmuL'amﬁi?’ﬂunﬁa‘i'ﬂnm,%auj’: ............ F0e LAEUAN nENA ___x(x-x=x)]
Uszinnvasedv/luga: ... FIWIYUADN. oo

o3/ luga IdeSounaunti: 15

A1a5UETIIY/Iuga: (Mwlng wazn1e8ingy)

NANNITVDINTIUITNITENTA NITUITNIIATAUUUAIIY N138nTalane LWy axgiiidiey
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uiuanalakazniseanuuulanslalunissnsn nsundgmluanudaia

Principles of extrusion process, various extrusion processes, high and low temperature
extrusion of metals (e.g. aluminum, magnesium, zinc, copper, etc.), tools and equipment for
extrusion presses, extrusion die and die design, and troubleshooting.
HaawsN1sFEussTaUTeIv/laga:

1. @UN9095UIUUANNITVRINTIUITNITONIALAL NTINITNITONIALUUAINE

a a

2. ansawSeuiisunasiientdnsyuiuivaneadlunsdaialave 1wy svalillen wunidey

dangd oAz due) Maguuglinuazaamgiias

3. @NUNSOATIEY DDNWUU A INBNUNTZUIUNISHANSIY LATD9LBLATIINT IS UUNISONIA

siaIv/svaluga: TEN 442
Forwiv/luga (mwilne): mamuwaznsinduguTans
(nNM199ng©): Forging and Rolling of Metals
uunigin: 2 (2-0-4)
FwaunanildlunsdansBeui ... Halus Lteuwin MR x(xx-x)]
Usznnueesnedv/luga: ... 518301800
o3/ luga IdeSounaunti: 15
A1a5UETIIY/Tuga: (Mwlng Lazn1e18ingwy)
fiugmu wnltuuasnsiaunisuiugy  indesdnsdilduaznisldan mssenuuuusifsi
wuuiDauazuuude ufimslvadivedanslunifisidmsunmsuiugdlavesiong @ wdnns
Augruuaznalonszviunisialang use fdeildlunisin nseenuuugniauazaniiia
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Fundamental, new trend and development of forging process, forging machine and
application, design of open die and closed-die, theory of metal flow in the die cavity for
various materials, principle and mechanics of metal rolling, design of rolls and rolling station,
strength of roll at high temperature.

HaawsN1sFEussTaUTeIv)/laga:

'
o w al

1. annsarmwinssiwazmiaanidlunisyuiasnisiavuglangle
2. @ansaesueriiavennsesdnsuasinseenldlunisyuarinvugulangle
3. @UNT0TUIYNENNTEBNHUURIANNFMTUNITNUAUTY  wagnN1seonLuUgNIndmTuSaTY

sulavela

siaIv/svaluga: TEN 443
Foswier/luga (nwlne): msudauuuiiiuiio¥ag
(nMed3nge): Additive Manufacturing
Iuunein: 2 (2-0-4)
FwaunanildlunsdansBeui ... e FOUI wwAn __ x(x-x-x)]
Uszinnvasedv/luga: ... FIIYUADN.c
o3/ luga IdeSounaunti: 15
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vasunsTanduty nsfutagvasy nslindsulnensedutaninaouudnnmeduduiumnu ns
douidssvesTanuiudou nsussandlinisuBauuuidiuieanlugaanunssy
Definition and importance of additive manufacturing. History and general principles.
Additive manufacturing technologies, including vat photopolymerization, material jetting,
binder jetting, powder bed fusion, material extrusion, directed energy deposition, and sheet
lamination. Applications of additive manufacturing in industrials.
HaawsN1sTEussTaUTeIv/laga:
1. annsalitieny esuteanuddny LLasa%mwé’ﬂmiﬁugmmaammamLLUULﬁﬂJLﬂf@iﬂ@
2. ansnendeganadonslisvesnsruiundnuuuiuioYaslfimngaufunisiunatg
FunuumMSImnssufiwaneaiu
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75

siaIv/svaluga: TEN 444
Fosedv/luga (nmunlve): nseenuuumiiuWvasLUUEn
(Mw199naY): Die Casting Design
FuURUINA: 2 (2-0-4)
FwaunanildlunsdansBeui ... F0e LAEUAN nENA ___x(x-x=x)]
Uszinnvasedv/luga: ... FIAVNADN. e
o3/ luga IdeSounaunti: 15
A1a5UETIIY/Iuga: (Mwlng wazn1e8ingy)

wnAATlY MIANALIRLW wrua ALy palunam seugauunil n1sUaudliun
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General concept, die filling, press diagram, pouring time, temperature cycle, die
clamping, part ejection, die casting machine, clamping unit, cast unit, power system, control
unit, semi and full automatic system, safety devices, die casting design parting line,
construction and design, gating and venting system, heat control. Die casting material, die
casting defect and remedies, melting and holding furnace, cost estimation.
HaawsN1sTEussTaUTeIv)/laga:

1. @wsaesuienannsvesniseenwuukasmMadentdiagvhuliivrivaeuuudala
2. aunsafniulsifeadesiunisesnuuuulfiuivdenuudals

3. anhsnesuednsnavesteulvildlunisdeuuudaniinasennnmyunuld

siaIv/svaluga: TEN 446

%asw"‘amﬂ;u@a (nelng): vadende 1

(MMe93InY): Special Topic |

JUURUAN: 3 (3-0-6)
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Current topics in tool engineering, the topics offered depend on staff’s availability and
students’ interest.
HaawsN1sTEussTaUTeIv)/laga:

1. awnsaUszendldinalulaglvilunuiineides

siaIvY/svaluga: TEN 447

%asw"‘amﬂ;u@,a (M lne): Krtonee 2

(MMe193InaY): Special Topic Il

UIAUAN: 3 (3-0-6)

'«iﬁmuLamm?ﬂumﬁﬂmiﬁauj’: ............ Flg [FEU . MW __ x(x-xx)]
Uszinnvasedv/luga: ... FIIGUADN e

o3/ luga IdeSounaunti: 15

A1a5UETIIY/Iuga: (Mwlng wazn1e8ingy)

MsusseeiiteiiawAsiiuimnssuad ssdefiduanuslve q vieanuing wimns
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sraeufduiithaulavesindnw

Current topics in tool engineering, the topics offered depend on staff’s availability and
students’ interest.

HaawsN1sTEussTaUTeIv/laga:

anunsaUszendldmalulagnilununieites

saIv/svaluga: TEN 448

%asw"‘amﬂ;u@,a (Menlng): waluladwsifiunananufiemse

(N899 E): Precision Die Bending Technology

JUURUAN: 2 (2-0-4)

'«iﬁmuLamm?ﬂumﬁﬂmiﬁauj’: ............ Flu  AeU NEAR ___ x(x-x-x)]
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s83¥1/luga figoaFounount: 11l

A1a5UNETIIY/Tuga: (Mwlng wazn1e8ingy)



7

arudidosiuitunssuiunsdalavsuduiiily uasnszurumsdnlansusiunnudiomss
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NM300NKUULAFILUTILNSTUIUNISAALANE ALLALLTIENR S ANUNTD WUNUTHANNTZUIUNNTHA
Tonzusiudegusstuau Usgnaudie nssuiumsdalanzurugsiawea (L) nssuiunsdalans
WU Used (V) nssviaumsaalanguiugusnag (U) uaznszuiunisaalanguiuguingien (2)
wnlfuarmsiaumaluladnszuiunmsdnlanguiuauiiomss

Introduction to conventional sheet metal bending and precision sheet metal bending
processes, precision bent part characteristic, theory and principle of precision sheet metal
cutting process, fundamental of die design and process parameters in precision sheet metal
bending process by classification of precision sheet metal bending process including L-bending
process, V-bending process, U-bending process, and Z-bending process, new trend and
development of precision sheet metal bending process.
HaawsN1sTEussTaUTeIv)/laga:

1. awsaudladymilunisesnuuuudfinnd uasmsudledounniesuuunuvesnsyuiunissa
Taveusiufiomss

2. @UNSOLEBNNTEUIUNTHALANELEUAIEANUNEIATIAMSUNISHNANTUNULA B8NS A

siaIv/svaluga: TEN 449

%asw"‘amﬂ;u@a (nmenlng): maluladusifuidaanufisemse

(NM199ng©): Precision Die Cutting Technology

JUURUBAN: 2 (2-0-4)

'«i'm'auL'aa']ﬁ%’ﬂunﬁa‘i'ﬂmil,%auﬁ ............ Falua  AeU o PR x(x-xx)]

Uszinnvassedv/luga: ... FIIVUADA. oo
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mmi’lﬁaaé’mﬁ'mﬁ’uﬂszmuﬂﬁﬁmiamt,ciuﬁ’ﬂﬂ LAYNILUIUNITAALANELHUAI8AINL

Wieense Snvasinsesdnsioanuiismse mwﬁu,awé’ﬂmssuaqmzmumﬁ@fﬂiamLLr;JuLﬁmmq

ATTUNYSTLANATEUIUNTEAlaVs LT BIRSS FeUsznoURIe NszUIuNIRalans Ll uRuNgy

NSTUIUNTARLAVLUHUVDULSBU waznseulIun1sanlangiaulidiuas ﬁugmmsaamwwazﬁ’a

wUslunszuaunsdmlansunufiomss uwalidunasnsiauinszuiunsinlansuruiiomnss
Introduction to conventional sheet metal cutting and precision sheet metal cutting

processes, precision cut-edge characteristic, theory and principle of precision sheet metal

cutting process, classification of precision sheet metal cutting process, counter-blanking
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process, shaving process, fine-blanking process. Fundamental of die design and process
parameters in precision sheet metal cutting process, new trend and development of precision
sheet metal cutting process.
HaawsN1sTEussTaUTeIv/laga:
1. aansoudledgmilunseonwuuwiiod wazmsudladounnsesuuiunuresnsyuiunsen
Tavzusufiomss

2. ANUSOLEDNNTZUIUNTIALANE LHUAIEAUMEINTIEMSUNTHARTUIUL AR AN S ALl

saIv/5valuga: TEN 450

Fosedv/luga (nunlve): nssasanwediues

(nNM199ng#): Polymer Extrusion

Iuunein: 2 (2-0-4)
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o3y luga Adeadunaunii: MEN 111 3mnssuian

A1a5UETIIY/Iuga: (Mwlng wazn1e8ingy)
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\n3eadn3nansge vlinveaAienay n1seenuUULTasasaneames maudtyvlunudaianed
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Fundamental of polymer, introduction to polymer extrusion, difference types of
extruders, physical description of single screw extruder, theory of single screw extrusion, screw
design, twin-screw extrusions technology, types of mixers, polymer extrusion die design and
troubleshooting.
HaawsN1sTEussTaUTeIv/laga:
1. mmsaa%mwé’ﬂmsﬁugmmaawaﬁLmaéLLaxmmiﬁaaé’uLﬁEJ'Jf‘ﬁ’UﬂﬁéJﬂ%waﬁma%
2. ansalFoudisuiasidenlinszuiunsdnianediefusziansneg WU in3esdednans
Pl 1eR0dndnanss
3. annsnesnuuvanguavuiuilunszuuNIHERAIEN1TERIANERLLDT

4. annsanndgmlunudaianediues
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siaIv/svaluga: TEN 452
Fosedv/luga (nmwnlve): ususdgaamnssa
(nNM199ng#): Industrial Robot
FuURUINA: 3 (3-0-6)
'«iﬁmuL'amﬁi?’ﬂunﬁa‘i'ﬂnm,%auj’: ............ F0e LAEUAN NUWAR ____ x(x-xX)]
Uszinnvasedv/luga: ... FIAVNADN. e
o3/ luga IdeSounaunti: 15
A1a5UETIIY/Iuga: (Mwlng wazn1e8ingy)
vjuauﬁqmamﬂsﬁmﬁaﬂﬁu NINUMIUNNIAIUANKUUTBUNTY N1TATUANLULTTUULNUATS
fdounazioso vaNN1INIAIUANNTARDUTIVBIUBUARAAMNTTH NSATUALALYLIIYBILILNG
Tesounuieifeldufvinislugnamnssy msmunudeseunuferdmiunniluvszyndly
sufumsdidss ssuuunuiuiedeudmiuusuigramnsy Wuwesdmiuvusudgnavnsy
Introduction to industrial robots, review of feedback control, cartesian and joint
coordinate control, motion control strategies of industrial robots, position control of a single
joint industrial manipulator arm, single joint controller of conveyor application, actuator drives
for industrial robots, sensors for industrial robots.
HaawsN1sTEussTaUTeIv/laga:
1. @u19095UIEgNANNIINITAIUANNITHUEURRAAIMNTTY
2. mamaLﬁaﬂi%’l,ﬂéaqz?‘amsmuauufuuﬂa mﬁmé"auﬁmawjuﬂuﬁqmmmsmLLazmi
Uszgnaldiwuwesdmiuiueuignangsy
3. @N150IHY LaznUYIUNsTUILMSLAT Y sTuuLAuTUIR AR Ud M ULE A

gAFINNIIU

saIv/svaluga: TEN 454
Fosedv/luga (nmunlne): anssuesesilesnludfientsnandaades
(NM199ng©): Automatic Tool Engineering for Smart Manufacturing
JUURUAN: 3 (3-0-6)
'«iﬁmuL'amﬁi?’ﬂunﬁa‘i'ﬂnm,%auj’: ............ Falu  AeUA nEAR ___ x(x-x=x)]
Uszinnvasedv/luga: ... 183V U............
s83¥1/luga figoaFounount: 11l
A1a5UNETIIY/IUga: (Mwlng wazn1e18angwy)
‘vté’ﬂmsﬁugmmaamﬂﬁﬂmﬁmuamﬁMN6] WAZNITUITELENALIIU 1 SEUUAIUANGAIENALN
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TUsunsuuuunssng Wuweduuveundon wuuluuniwazuuufAinea 1a3eadnsnaniuaudie
ABNTIILADS TYUUNITHAARUUEANEY YUBUADAAMNTIHN YUuMINUTINAUAY N1TAIUALLEDTL
wownps ndnnsiugiuvessruunste Andnvuzveuioaiiotn ndnnisvhau warnsdenlday
Lﬂ%'aqi’ﬂﬁugmluqmamﬂiimm%’umii’@mmﬁ’u iU $ms1nnslva ussiu Msiedeudl gaumndl
szuvasaumAdmiunsnansaier wazmaluladnisdoasiilonisuaniudsudeyaszning
\3esdng
Principles of locating. Degrees of Freedom. Tolerances in Fundamental of control
techniques and their applications: mechanical control, electrical. Control, pneumatics
controls, hydraulic controls, feedback control, PLC, sensor: analog, binary, and digital, CNC
machine tools, flexible manufacturing, industrial robots, collaborative robot, servo motor
control. Fundamental of measurement system. Characteristics of instruments. Basic principle
and selection of industrial instruments, for pressure, level, flow, force, motion, temperature
measurement. Smart manufacturing information systems and communication technologies for
data exchange between machines.
HaawsN1sFEussTaUTeIv/laga:
1. annsomdmeurastgmilaglindnnisiiugiuesnsmuuaiaing q weluladnisdeas
iiensuanivAsudeyaszitaniosdng viusudgmanmnssunagjusuivhausuiuay
2. aansansadeumainnueieslesnluii e suarusudgramnsnlussuunsian
wuugavigu

3. @1UNI0RDNLUUINEATIIAULUUYBITEUUNTHENLULEANEY

sialuga TEN 45501
%aiw"‘amﬂ;u@a (Menlng): MIsenuwuUNAAfuTiiaAud By
(nNM®199ng©): Product Design for Sustainability
JuURUAR: 1 (1-0-2)
'«i'm'auL'aa']ﬁ%’ﬂunﬁa‘i'ﬂmil,%auﬁ ............ Falua  AeUi NEAR ___ x(x-x-x)]
Uszinnvassedv/luga: ... 3183V 1TFU............
s83¥1/luga figoaFounount: 11l
A1a5UETIIY/Tuga: (Mwlng Lazn1e18ingwy)
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Principles and concepts of industrial products design process. The importance of the
thought process from the beginning of product design, production process, to the impact on
the environment and society. The selection of materials, raw materials, resources, and
production processes. Reducing energy use or choosing suitable alternative energy sources
efficiently and to standard.

Learning Outcome
anunsaUsEeNAMANMIULAZIANANNIIRNIUUNARA s S UNUgmamnsLloanNANsE U e

Aunedoutazdnule

sialuga TEN 45502
Fosredv/luga (nunlne): nseenuuundnfasidlemaluladanuiussuaiiou
(nNM®199ng#): Product Design with Virtual Reality Technology
uAUeAN: 1 (1-0-2)
'«iﬁmuL'amﬁi?’ﬂunﬁa‘i'ﬂnm,%auj’: ............ g [FEU . NUWAR ____ x(x-xX)]
Uszinnvasedv/luga: ... F1EABNVIAU. ...
o3/ luga IdeSounaunti: 15
A1a5UNETIIY/Iuga: (Mwlng Lazn1e8ingwy)
nsldneufinmesiisluniseenuuundnsasivasduwuy waluwladauasuaion 1adeadans
an nwIRaaNmleuass NsUszendauasualiousuNan S uILaZNITEONLUY karAUTUDS
iesulunngRamMng Ty

Computer aided product design and prototyping: virtual reality technology, realistic
environment simulators, the application of virtual reality in product and design, and
augmented reality in the industrial sector.
Learning Outcome
#1130 00NLUUNARS LAz AULUY Tneldaauianesdislun1seaniluunaniag 91aaailouass

ASNNMNUUABLTIWMEST PrudeyakarTeNleaiuATesdnsla

saIv/svaluga: TEN 456

%asw"‘amﬂ;u@a (Menlng): AAanssun1suandiesnss
(MME1DINOY): Precision Manufacturing
JUURUAN: 2 (2-0-4)
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o3/ luga IdeSouaunti: 15
A1a5UNETIIY/Tuga: (Mwlng uazn1e8ingwy)

nsuamiissmsadedu nseenwuuiadesdnsnadmiunsnandisanse ndnnisia An
HANAIANINNG AURANAINNIIAINTOU ANURANAIANITLUAY LAE JUANNRANAIR AURANAIA
FAnnnsdL Wuwes nsnswnunssIASdmsuNISREATIEwss miﬁmaauuazﬂﬁﬂszqﬂﬁ

Introduction to precision manufacturing, machine design for precision manufacturing,
principles of measurement, mechanical errors, thermal errors, error mapping and error
budgets, error due to vibration, sensors, process planning for precision manufacturing,
precision machining and applications.
HaawsN1sFEussTaUTeIv/laga:

1. miﬂiﬂagﬂﬂﬂﬁug’mﬁ’mmiaaﬂLL‘U‘ULﬂ%@ﬂﬁﬂiﬂﬁﬁﬁ%%ﬂjmiwﬁmﬁEJ\‘iGﬁ\‘i

2. @I NUNUATTHITENSUNITHARNLTIENR TS

siaIv/svaluga: TEN 457
Foswie/luga (mMwlne): nsTugudouvasiaglans
(nNM199ng#): Hot Forming of Metallic Materials
FuURUINA: 2 (2-0-4)
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Uszinnvasedv/luga: ... FWAVNADN.eee.
o3/ luga IdeSounaunti: 15
A1a5UETIIY/uga: (Mwlng Lazn1e8ingy)
lassasiganiakazauds ﬂwsLﬂﬁaugUﬂwai ANULDAATEA NalNNISEBULY nalnnsiaeu
sU madsuignia mafednuaeiilofn auduandns luaansiwdsugd dwdiAelunssis
n3tusy audAnsfidndvesianiguvgias nadidnw egiiden winndn uaslanguaumig
AINTTY
Microstructure and properties, plasticity, work hardening, softening mechanism,
deformation mechanism, phase transformation, texture developments, residual stress,
deformation modeling, defects in forming process, hot physical property of materials, case
studies for aluminium, steel, and engineering alloys.
Haawsn1sTEussTauTeIv)/laga:
1. aunsnesuiedviswavesnnuieuiidnelasairsganiauazauifveianls
2. mamaa%manmﬂ%ugﬂmas AULTLATEN N1TBOULN mimﬁaugﬂ mnﬂ%ui’gma

nsiinanuaeiien uazanuAuanAiaduiulanslelisunsinseyiigamgiiasla
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saIv/svaluga: TEN 458
Fosedv/luga (munlne): UjUansiranssueiesiesalusifiienisnansanies
(MMEDINaY): Practices for Automatic Tool Engineering in Smart Manufacturing
FuuRUInA: 1 (0-3-2)
FwaunanildlunsdansBeui ... Flue LAEUAN wwAn __ x(x-x-x)]
Uszinnvasedv/luga: ... VIR
o3/ luga IdeSounaunti: 15
A1a5UETIIY/Iuga: (Mwlng wazn1e18ingwy)
nstnUFURlETUsuAsRBNTmemUALLAS B silonadalulAlussu U SHARLUUEATEY -
szuumuANalenaln ssuuauauiglii ssuumuausia ssuumuailansedn ssuuaIUA
wuudeundu fruaulUsunsuuuasing madenldiduwesiuveuiden wuuluunuazuuy
ATRER NIEULUIUNTUAIUANYUEUARAAIMNTTY YiuguAvuTINiUAY AmuANwesIawnes
Practical training in using computer programs to control automated mechanical tools
in flexible manufacturing systems: Mechanism-based control systems, electrical control
systems, pneumatic control systems, hydraulic control systems, feedback control systems,
logical program controllers, selecting analog, binary, and digital sensors, programming for
industrial robot control, robots working collaboratively with humans, and servo motor control.
HaawsN1sTEussTaUTeIv)/laga:
1. aunsamufuedosilesnlul® e suazusudigramnsnilussuumssdnuuudangu
2. @NIRULUTUNTUAIUANY UL UARAAIMIN T TY

3. @I NAURUUYRITEUUNTHEALUUEANEY

saIvY/svaluga: TEN 471

%asw"‘amﬂ;u@,a (" lne): msﬁnwﬂﬂswm%mnssumwﬁmé’aa‘%azuazLﬂ%iaaﬁa%uga
(NM®199ng#): Smart Manufacturing and Advanced Tool Engineering Project Study
JUURUAN: 1 (0-3-2)
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ponuUuIASedile: AnwinssASnisesnuuy yhnsesnuuummuvesaissienanats
A FINITEUHY MIUTZIIUTIAFLIYY LURANLILTDINTODNLUUNISYIAGDS
Tool Design: study design processes, design the working of various tools, planning, cost
estimation, and basic concepts of experimental design.
HaawsN1sFEussTaUTeIv)/laga:
1. awnsoleneitgmanmegeamnssumsnindaniovuovieiesdietugs  auldtoay
vannsuaziatesiiediasgimssnuadamans Inenmans uaznwnudmnssumansle
2. @NIOMANNBULAYINIHUNTEUINNSHER LT AU UgRaINTSUNTNEN SIS tEaY
wiosilotugs Tnefilsiaderimunduanuaends uazanasgumsufiiindn
3. @WNTONANTANNTIEOU AUy Utelliuma  uuaslynimnssunnanoantesiiay
wiosTlodugaiidudouls
4. annsaviaudunyauglaegndivszdnsnm
5. ansoiauslasanudmnssueiosdle  leefinsdemsmdmnssy wavanansold
awannalumsaeansegetieslugunuuvesnwidouldedeiusyansna
6. @U1500TUENANTENUIINMTURURIVIINIMNTTUNAMNT karausaUseiliunanseny
vosmaufladymmeimnssunisdniiaiosuaneiosdiotugaidudouseuiunvesdsam
Aawnden waymswauniddu
7. @19088U9ANNEAYUDINTTUNUTTUUANIVITIN  LardndaUURMUNToUNINTEIULIAS
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saIv/svaluga: TEN 472
Forwiv/luga (mwilne): Tassudaanssunisnandaasezuazaiasiiotuge
(ME199na): Smart Manufacturing and Advanced Tool Engineering Project
UIUAUAN: 3 (0-6-6)
'«i'm'auL'aa']ﬁ%’ﬂunﬁa‘i'ﬂmil,%auﬁ ............ Flug [FEU . NUWAR ____ x(x-xX)]
Uszinnvasedv/luga: ... F1EABNVIAU. ...
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A1a5UETIIY/Tuga: (Mwlng Lazn1e18ingwy)

vhaulassnuilddnultauysal suildiiauslu TEN 471

Completion of work or study of the project approved in TEN 471.

HaawsN1sFEussTaUTeIv/laga:
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TnardafemnuidsswaranuUasunUasiaaindule

SaIvY/59aluga: TEN 481
Fosedv/luga (nunlne): gnanvinssu 4.0 waznnsHARBE1IYIYRATN
(M990 M): Industry 4.0 and Smart Manufacturing
uundgin: 2 (2-0-4)
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Usznnueesnedv/luga: ... S8 N80
o3/ luga IdeSounaunti: 15
A1a5UETIIY/Tuga: (Mwlng wazn1e8ingwy)
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Industrial revolution. Industry 4.0. Applications of information to manufacturing
technology, including cyber-physical systems, the internet of things, cloud computing and
cognitive computing. Examples of smart manufacturing technology, big data processing,
advanced robotics, industrial connectivity devices and services, and eliminating workplace
inefficiencies and hazards.

HaawsN1sTEussTaUTeIv)/laga:
1. &W19098U18ANUMNELarANNEARYYRINSUN TaRavnTsd  anEmnssy 4.0 Uay
ansauanumAlLlagn1INENDEIYRaIn
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Twvssassvgnavnssaludlueues
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Fosedv/luga (munlne): TyayUszAngdmsugaanunssy 4.0

(nMw199nge): Artificial Intelligence for Industry 4.0

JUURUAN: 3 (3-0-6)
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The history and definition of artificial intelligence, methods of finding answers, expert
systems, artificial neural networks, genetic algorithms, fuzzy logic reasoning, machine vision,
image processing, and the application of artificial intelligence in industrial manufacturing.
HaawsN1sFEussTaUTeIv/laga:
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