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Bachelor of Engineering Program in Production Engineering
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uld 1 aansAnend 1
GEN 101 WaFN®EN
(Physical Education)
LNG 120 munssnguialy
(General English) @
LNG 220 MBBINDMLTITBINNT
(Academic English)
MTH 101 AtiAFEa3 1
(Mathematics I)
CHM 103 Wi ug
(Fundamental Chemistry)
CHM 160 Yjuanisad
(Chemistry Laboratory)
PHY 103 Aandluswsuindnedeansiumaas 1
(General Physics for Engineering Students [)
PHY 191 dfudmafandvialy 1
(General Physics Laboratory I)
PRE 133 1R IAINTIY
(Engineering Materials)
3

%l /&l a%

AMUIUKU28NA

1(0-2-2)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

1(0-3-2)

3(3-0-6)

1(0-2-2)

3(3-0-6)

18(15-7-36)
=58
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LNG 220

LNG 223

MTH 102

PHY 104

PHY 192

GEN 111

PRE 113

PRE 115

PRE 142

MENAINOWLTIITINT

(Academic English) @
ma:mé’aﬂqmﬁamiﬁamﬂuﬁﬁwm
(English for Workplace Communication)
ATIAFEAS 2

(Mathematics II)
fandlugwsunndAnedensiumans 2
(General Physics for Engineering Students II)
Ufansiandrialy 2

(General Physics Laboratory II)
wgwﬁﬁ'mé’nﬁﬂmamﬂ,ﬁaﬂﬁ@mﬁu‘%’m
(Man and Ethics of Living)
madowldsunsunauiiiaaidansuiains
(Computer Programming for Engineers)
ﬂ’]‘JLﬁﬂ%LLU‘Uﬂ’]SNﬁ@]

(Production Drawing)

Ufuanslannis

(Metallurgy Laboratory)

3N

K alae /ddai

ATUIUNU28NA

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

1(0-2-2)

3(3-0-6)

3(2-2-6)

3(2-3-6)

1(0-3-2)

20(16-10-40)
= 66
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LNG 223

LNG 324

GEN 121

MTH 201

PRE 232

PRE 242

PRE 261

PRE 265

msangianisiessluiivnmu
(English for Workplace Communication) ‘Hdﬂ
MHBINOBEINILIAINITTUARAT

(English for Engineering)
nnseMIewilaeMILATYn

(Learning and Problem Solving Skills)

a 6
ATUAFIRAY 3

(Mathematics 1lI)

qruﬁwaﬂwam§

(Thermodynamics)

Taviny
(Metallurgy)

NIINATNNINRG

(Manufacturing Processes)
nIUeea aamﬁmmmqma’mmi

(Production Engineering Workshop)

N

K alae /dldavi

ATUIUNU28NA

3(3-0-6)

3 (3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

2(2-0-4)

3(3-0-6)

3(0-8-6)

20(17-8-50)
=75
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GEN 231

EEE 102

MEE 214

PRE 221

PRE 231

PRE 233

PRE 271
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(Miracle of Thinking)

walwlad i 1 (IWihhiige)
(Electrotechnology | (Power))
NAFEAIIAINTIY

(Engineering Mechanics)
L‘YlﬂI%Iaﬁﬂ’liL%a&JLLﬂZﬂ’li‘ﬁ%EﬂIaﬂzLLNu
(Welding Technology and Sheet Metal Forming)
waluladuazlansInenvasnunss
(Technologies and Metallurgy of Casting)
Uansduiainisaeians
Engineering Laboratory)
f0ALTIIAINTINAATINNNT

(Production Engineering Statistics)
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52 lae IfUa9s
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3(3-0-6)

3(2-2-6)

3(3-0-6)

2(1-3-4)

2(1-3-4)

1(0-3-2) (Mechanical

3(3-0-6)

17(13-11-34)
=58
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PRE 311

PRE 313

PRE 323

PRE 333

PRE 373

PRE 382

PRE 384

SensTue3adie

(Tool Engineering)
WaNNIAa lane

(Principles of Metal Cutting)
’3?[’3ﬂ‘§33Jﬂ"|‘§L°§8Nﬂ§$ﬁ’]%I§MZ
(Welding Engineering)
Amnssunaalans

(Foundry Engineering)
WANMNIAILIANA AN
(Principles of Quality Control)
MIANHNH

(Work Study)

MIATITRLATHIAFATIAINTIN

(Engineering Economics Analysis)
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ATUIUNU28NA

3(2-3-6)

2(1-3-4)

3(2-3-6)

3(2-3-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

20(17-11-40)
= 68
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GEN 241

INC 102

PRE 315

PRE 381

PRE 383

PRE 385

PRE 394
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(Beauty of Life)
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3(3-0-6)
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(Fundamental of Instrumentation and Process Control)
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(Mechanics of Solids and Machine Design)

MM IR

(Operations Research)
ﬂ’]‘JE]E]ﬂLLiJUIiN’]%E;@IBT’mﬂiiN
(Industrial Plant Design)
mS’naLLNuLLazmuQNmSNﬁ@
(Production Planning and Control)
mwﬂaa@m“’sflumuq@]m%ﬂiw
(Industrial Safety)

Rk
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PRE 300

ﬂmmqmmﬁmw

(Industrial Training)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

21(20-2-42)
=64
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GEN 351 msu’%mséf@msqﬂimjLLa:m’J:gﬁﬁ 3(3-0-6)
(Modern Management and Leadership)

GEN xxx Spndanmananaimdnenrialy 1 3(X4-Y1-24)
(Elective in General Education I)

GEN  xxx Spndanmananaimdnenrialy 2 3(Xp-Y2-2Z5)
(Elective in General Education II)

PRE 451 UL U g W TN 3(2-3-6)
(Industrial Automation)

PRE 462 AFNTIM I IINHNING 2(2-0-4)
(Productive Maintenance Engineering)

PRE 491 msﬁﬂwﬂmamuﬁmmwq@]mv\ms 1(0-3-2)
(Production Engineering Project Study)
3280 15((7+) x)-(6+ y)-(18+ z))
Falaa dilansk =31+ ) x+) Y+ 2

% 4 aennsEnend 2 FUIURUWARN

PRE 463 Tyadeduidmivianiiugaannis 2(2-0-4)

(Artificial Intelligence for Production Engineering)

PRE 482 mﬁmﬁ:ﬁ‘*ﬁaagal,ﬁami@‘i'@ﬁula 2(2-0-4)
(Data Analytics for Decision Making)

PRE 492 Imamuﬁﬂu’imﬂﬁwq@mvm’h? 3(0-6-9)
(Production Engineering Project)

PRE xxx f‘rmLﬁaﬂmﬁmqu@m%ms 3(X4-Y1-24)
(Elective in Production Engineering)

XXX XXX ATLRaNLRS 1 3(Xp-Yo-Z5)
(Free Elective I)

XXX Xxx ATLRBNLET 2 3(X3-Y3-Z3)

(Free Elective Il)
34 16((4+YX;)-(8+YV)-(19+Yzin_
Falue dilansk =31+ ) x+) Y+ 2
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GEN 101

LNG 120

LNG 220

MTH 101

CHM 103

CHM 160

PHY 103

PHY 191

PRE 133

WafN®EN

(Physical Education)

munssnguialy

(General English) @
MENAINOTIITINT

(Academic English)

AtiAFEA3 1

(Mathematics [)

wfiugu

(Fundamental Chemistry)

juanisad

(Chemistry Laboratory)
AandrlUgwsunndnedemnsiumanas 1
(General Physics for Engineering Students [)
Ugansiandrialy 1

(General Physics Laboratory I)

1R IAINTIY

(Engineering Materials)

3
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ATUIUNU28NA

1(0-2-2)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

1(0-3-2)

3(3-0-6)

1(0-2-2)

3(3-0-6)

18(15-7-36)
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LNG 220

LNG 223

MTH 102

PHY 104

PHY 192

GEN 111

PRE 113

PRE 115

PRE 142

MENAINOTIITINT

(Academic English) 38
ma:mé’aﬂqmﬁamiﬁamﬂuﬁﬁwm
(English for Workplace Communication)
AThAFIEAT 2

(Mathematics 1)
Aandluswsundnedeanssuemaas 2
(General Physics for Engineering Students II)
Ufansiandrialy 2

(General Physics Laboratory II)
wkmﬁﬁ'wé’ﬂﬁﬂma@lﬁﬁami@‘mﬁw’fi‘%
(Man and Ethics of Living)
madowldsunsunauiiiaaidansuiains
(Computer Programming for Engineers)
MITUUULLNINE®

(Production Drawing)

Udamslanns

(Metallurgy Laboratory)

3N
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ATUIUNU28NA

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

1(0-2-2)

3(3-0-6)

3(2-2-6)

3(2-3-6)

1(0-3-2)

20(16-10-40)
= 66
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LNG 223

LNG 324

GEN 121

MTH 201

PRE 232

PRE 242

PRE 261

PRE 265

mmsangsiansiessluiivnimu
(English for Workplace Communication) ‘Vidﬂ
MHBINOBEINILIAINITTUARAT

(English for Engineering)

AT RSN TR BRI TR

(Learning and Problem Solving Skills)

a [ 4
ATUAFIRAT 3

(Mathematics 1lI)

qruﬁwaﬂwam§

(Thermodynamics)

Taviny
(Metallurgy)

NITNATNNINRG

(Manufacturing Processes)
nIUeea aamﬁmmmqma’mmi

(Production Engineering Workshop)

N

% alae /ddai

ATUIUNU28NA

3(3-0-6)

3 (3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

2(2-0-4)

3(3-0-6)

3(0-8-6)

20(17-8-50)
=75
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GEN 231

EEE 102

MEE 214

PRE 221

PRE 231

PRE 233

PRE 271

&lﬂuﬂﬁliiﬂmdﬂ’n&lﬁ@

(Miracle of Thinking)

walwlad i 1 (IWihhiige)
(Electrotechnology | (Power))
NAFEAIIAINTIY

(Engineering Mechanics)
L‘YlﬂI%Iaﬁﬂ’liL%a&JLLﬂZﬂ’li‘ﬁ%EﬂIaﬂzLLNu
(Welding Technology and Sheet Metal Forming)
waluladuazlansInenvasnunss
(Technologies and Metallurgy of Casting)
Uansduiainisaeians
Engineering Laboratory)
f0ALTIIAINTINAATINNNT

(Production Engineering Statistics)

Rk

52 lae IfUa9s

ATUIUNU28NA

3(3-0-6)

3(2-2-6)

3(3-0-6)

2(1-3-4)

2(1-3-4)

1(0-3-2) (Mechanical

3(3-0-6)

17(13-11-34)
=58
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PRE 311

PRE 313

PRE 323

PRE 333

PRE 373

PRE 382

PRE 384

SensTue3adie

(Tool Engineering)
WaNNIAa lane

(Principles of Metal Cutting)
3ﬂ'sﬂisun1§L%awﬂs:aquaﬁ:
(Welding Engineering)
Amnssunaalans

(Foundry Engineering)
WANNNIAILANA AN
(Principles of Quality Control)
MIANHNH

(Work Study)

MIIATIERLATHIAFATIAINTIN

(Engineering Economics Analysis)

598
%l /&A%

ATUIUNU28NA

3(2-3-6)

2(1-3-4)

3(2-3-6)

3(2-3-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

20(17-11-40)
= 68
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GEN 241 AMAIAINULAITIR 3(3-0-6)
(Beauty of Life)

INC 102 ﬁugﬂuﬂﬂif@]LL&tﬂﬁSﬂ’)ﬁJﬂNﬂitﬂ’)%ﬂ’]iN‘ﬁ@ 3(2-3-6)
(Fundamental of Instrumentation and Process Control)

PRE 315 ﬂﬂﬂ’?ﬁ@l%ﬂlE]dLL“II“GLLﬂE‘,ﬂ’]‘iaaﬂLLUULﬂ%adﬂq’ﬂiﬂﬂ 3(3-0-6)
(Mechanics of Solids and Machine Design)

PRE 381 NMTIBNTAUAWIY 3(3-0-6)
(Operations Research)

PRE 383 M308nuUUlIIUEARIANTIN 3(3-0-6)
(Industrial Plant Design)

PRE 385 ﬂ’]‘J’J’]GLLN%LLE\]Z@]’JUQ&Jﬂ’]iNﬁ@] 3(3-0-6)
(Production Planning and Control)

PRE 394 anudasansluaugasnnymm 3(3-0-6)
(Industrial Safety)
3N 21(20-2-42)
52 lae IfU a9 = 64

w7 3 menisAnefivAe UIURUEAA

PRE 300 ﬂm’mq@]m%msu 2 (S/U)

(Industrial Training)
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GEN 351 msu’%mséf@msqﬂimjLLazm’J:gﬁﬁ 3(3-0-6)
(Modern Management and Leadership)

GEN xxx Spndanmananaimdnenrialy 1 3(X4-Y1-24)
(Elective in General Education I)

GEN  xxx Spndanmananaimdnenrialy 2 3(Xp-Y2-2Z5)
(Elective in General Education II)

PRE 451 UL U g W TN 3(2-3-6)

(Industrial Automation)

PRE 462 AFNIIMINFIITNHNING 2(2-0-4)
(Productive Maintenance Engineering)
PRE 491 MIANElATINWIAINTINGATINNNT 1(0-3-2)
(Production Engineering Project Study)
398 15((7+) x)-(6+) y)-(18+ z))
Falag /Ao =31+ ) x+) Y+ 2
U7 4 aansEnend 2 IUIURUBAN
PRE 463 Tyadeduidmivianiiugaannis 2(2-0-4)

(Artificial Intelligence for Production Engineering)

PRE 482 mﬁmﬁ:ﬁf*ﬁa%lal,ﬁan'ﬁ@‘i'@ﬁuﬁl,a 2(2-0-4)
(Data Analytics for Decision Making)

PRE 492 Imomu@ﬁu‘imquma'mmi 3(0-6-9)
(Production Engineering Project)

PRE 401 FUNAANB 9(0-35-18)

(Cooperative Education)

LY 16(4-41-35)
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GEN 101 wa@nwn 1(0-2-2)
(Physical Education)
Ayrdsaunau : Ll
seiniiiinguszasdioliiAnnuiemiudlaiserudufulumaduinideguam wénns
panfaInIe NMstesiunmsuinliuainnsiauinn nauinis kaginemansnisnw naenauilninus
fnanna daduifeulaealunuainuauls nidwdadin mnvainvatesieafwidalonialdiden
dowannarududiauamiasyedndiddilotniin Snnfniunsem dflunadufmuaseivg
This course aims to study and practice sports for health, principles of exercise, care and
prevention of athletic injuries, and nutrition and sports science, including basic skills in sports with
rules and strategy from popular sports. Students can choose one of several sports provided,
according to their own interest. This course will create good health, personality and sportsmanship
in learners, as well as develop awareness of etiquette of playing, sport rules, fair play and being
good spectators.
HAANSNISI38UTVReT 183U
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GEN 111 aiyuwdfiundnasearansiinanisaniuin 3(3-0-6)
(Man and Ethics of Living)
deAunauy : 14l
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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.
HAANSN15I38UTVeT183
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GEN 121 sinwen1siteuiiaznisuitem 3(3-0-6)
(Learning and Problem Solving Skills)
Futeduniau : 1l
JondfumsiauinisdoudognedsBuvesindny BnfnuglunisAndeuan Anwinisdanis
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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; gsenerating

ideas, thinking creatively and laterally; modeling; evaluating; and presenting the project.

HAANSNISI38UTVReT183Y)



1. Wrlawarvanunsathnszusunslunsuddamunldlunisesnsuuuuimsunsuitemaulandi
Muualildegamunzgay

2. fianwanansalunmsuassndeya nszi uazuonuozdoya Toinaadsla

3. A laluguuuumsfndieuin MsAneg19a3eassA NSANTUINY

4. gnansnasiswuudiassiunisandula nsuseliung diunsitaueranulieg1amnza

GEN 231 uiAassduiinuan 3(3-0-6)
(Miracle of Thinking)
Ayrdsaunau : Ll
Sniiarlinumnane dnns ARMAT LUIAA fluuazsssuyRvenIsAn tnensaeuwAZAIL
WndAneliinsAnduszuy n1sAnleszuy MsAMTAININY Wazn1sAAE LAz n1seSulengul
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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.
HAANSNISI38UTVReT183Y)
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GEN 241 A139ANNUVIITIN 3(3-0-6)
(Beauty of Life)
deAunay : il
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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.
HAANSNISI38USVR9T 831
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GEN 351 n15usnsdansgalvsinaznnaegin 3(3-0-6)
(Modern Management and Leadership)
Ayrdsaunau : 1l
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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.
HAANSN1TITEUSVa951839
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LNG 120 AMEsangeialy 3 (3-0-6)
(General English)
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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.
HAAWSN15138u3 (Learning Outcomes)
1. Read and write short paragraphs that consist mainly of high frequency everyday language of

events, feelings, wishes, etc.



2. Listen and respond to topics related to daily life events such as personalities, appearances,
technology, past events, neishborhood and/or news.

3. Construct and extend a conversation in a variety of contexts.

4. Do self-study to improve English skills.

5. Recognize and use appropriate words to communicate with others about daily life events.

6. Have responsibility and ethical awareness.

LNG 220 AWNDINGEBITYINTG 3 (3-0-6)
(Academic English)
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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.
HAAWSN1338u3 (Learning Outcomes)
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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English for Workplace Communication

AB109AUNa® : LNG 220 Academic English 15 @ LNG 222 Academic Listening and
Speaking in International Contexts ¥ 3 ® LNG 321 Academic Reading and Writing in
International Contexts
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The course focuses on professional English communication in which students are instructed
to introduce themselves and others, participate in a discussion, express their ideas and opinions,
take notes, and write paragraphs in various situations. In addition, they will be required to write
business related messages. They will be trained to give professional presentations. Students will
undertake activities that foster the understanding of cultures for effective international
communication.

HAAWSNISISEUS :

Appropriately introduce themselves and others, engage in small talks, make a formal

presentation, and perform a group discussion in a workplace context.

Read and write both formal and informal e-mails.

Read and listen for main ideas, take notes, and write paragraphs.

Understand cultural differences, and differentiate and identify the cultural issues which

affect communication.

Develop their English language learning, manage their time, and plan their own learning

outside class.

Memorize and use approximately 2,750-3,250 English words necessary to communicate in

the workplace context.

Have responsibility and ethical awareness.
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English for Engineering
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Speaking in International Contexts ¥ 3 ® LNG 321 Academic Reading and Writing in

International Contexts
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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.
HAAWSNSISEUS :
Identify important information in the engineering texts through reading and listening.
Describe a project related to an engineering context through writing and speaking.
Develop their English communication skills to use in different work situations.
Use correct technical vocabulary related to communication in the engineering contexts.

Have responsibility and ethical awareness.
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Fundamental Chemistry
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Stoichiometry, basic of atomic theory and electronic structures of atoms, periodic properties,

chemical bonds, representative elements, non- metal and transition metals, properties of gas, solid,
liquid and solutions, chemical equilibrium, ionic equilibrium, chemical kinetics, electrochemistry.

HAANSNIILIU] :

1. Student will be able to demonstrate an understanding in the fundamental chemistry such
as atomic structure, periodic properties, properties of elements, state of the matters and
their properties, simple chemical reactions and stoichiometry, equilibria, chemical kinetics
and electrochemistry.

2. Student will be able to solve and analyze both qualitative and quantitative problems involving
basic chemistry.

3. Student will be able to express the profession ethics and demonstrate self- responsibility.

CHM 160 Ugiian13tadl 1 (0-3-2)
Chemistry Laboratory
Ap11i9AUND : CHM 103 B3alSawniannuIz1 CHM 103
madiauuildsmsudfianmediifotasiungeag 9 Adensouluien CHM 103
Practice on basic laboratory techniques in topics concurrent with CHM 103.
HAANSNIILIIU] :
1. Student will be able to perform laboratory experiments with safe and proper uses of standard

chemistry glassware and equipment.

2. Student will be able to record, graph, chart and interpret data obtained from experimentation.

3. Student will be able to express the profession ethics and demonstrate self- responsibility.
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Mathematics |
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Review function and their properties, number e, logarithm function, inverse function. Limit of
function, computation of limits, continuous function. Basic concepts of derivative, derivative of
algebraic function, the chain rule, derivatives of transcendental functions, derivatives of inverse
function, implicit differentiation, higher order derivatives, indeterminate form and L’ Hopital’s rule.
Differentials, linear approximation. The max-min value theorem. Rolle’s theorem and mean value
theorem. Concavity and second deribative, using derivative and limits in sketching graph, applied
max- min problem, related rates. Basic concepts of integrals, fundamental theorem of calculus,
properties of antideivatives amd definite integrals, integration by substitution, integration by parts,
integration by partial fractions. Area under curve and areas between cureves. Improper integrals,
numerical integration. Function of several variables, graph of equations. Partial derivative,
differentials, the chain rule. Critical points, second order partial derivative, relative extrema, maxima
and minima, and saddle points.

% 3 ~ [
HAaanoNILIBng :
1. Solve problems and express mathematical ideas coherently in written form based on
mathematical logic
2. Explain concepts in functions of one or more variables and calculate inverse functions,

limits, derivatives, maxima and minima, and linear approximation



3. Explain concepts and how to use the theorems that apply specifically to continuous functions
(intermediate value theorem, extreme value theorem) and to differentiable functions (chain
rule, Rolle’s theorem, mean value theorem, I'H opital’s rule)

4. Explain the concepts of differential calculus of functions of two or more variables, continuity,
partial differentiation, chain rule, Implicit differentiation

5. Find anti-derivatives by using standard techniques

6. Describe how the Fundamental Theorem of Calculus can be used both to evaluate integrals
and to define new functions, and determine their basic properties

7. Apply calculus concepts in related rates, minimum and maximum problems, graph

sketching, area, and volume

MTH 102 aba@ANdA3 2 3 (3-0-6)
Mathematics Il
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Scalars and vectors, inner product, vectors product, scalar triple product, line and plane in 3-
space. Mathematical induction. Sequences, series, the integral test, the comparison test, the ratio
test, the alternating series and absolute convergence tests, binomial expansion. Power series,
Taylor’'s formula. Periodic functions, Fourier series. 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.
HAANSNITITENS :
1. Prove simple mathematical statement by induction.

2. Give definitions of various types of sequences and series.



3. Explain the concepts of convergent and divergent sequences and series and be able to test
& verify them.

Describe and convert functions to power, Taylor’s or Fourier series.

Convert functions to polar coordinates system, sketch graphs and find areas under curves.
Give definitions of and calculate double and triple integrals.

Apply the concepts of double and triple integrals to real-world problems.

Describe and compute about scalars and vectors.

© oo N o g &

Find and describe equation of lines and plane in 3D-space.
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Mathematics lli
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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 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. 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.

HAANSNITITENS :

1. Determine the type, order and degree of a given differential equations.

2. Classify linear and nonlinear equations.



3. Select the appropriate analytical technique for finding the solution of first-order and higher-
order linear differential equations.

4. Demonstrate the solution to problems by translating written language into mathematical
statements, checking and verifying results.

5. Find Laplace and inverse Laplace transforms.

6. Solve differential equations using Laplace transforms.

7. Solve partial differential equations using the method of separation of variables.

8. Describe the basic geometry and concepts in vector and to apply in some applications.

9. Evaluate line integration, Surface integration and Volume integration.

10. Apply line integration and Surface integration to engineering problems.
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General Physics for Engineering Students |
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The course provided for students majoring in engineering aims to raise the basic
understandings of the fundamental mechanic physics including vectors, systems of particles,
momentum, rotation, fluid mechanics, oscillations, wave motions and thermodynamics.
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General Physics for Engineering Students Il
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The course provided for students majoring in engineering aims to raise the basic
understandings of the fundamental physics including electric fields, Gauss’ law, electric potential,
capacitance, magnetic fields, Ampere’s law, inductance, alternating current, Maxwell’s equations,
electromagnetic waves, geometrical optics, optical interference, optical diffraction, photons and
matter waves and atoms.

HAANSNIILIU] :
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General Physics Laboratory |
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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.

o ¢ = ¥
NaaWﬁﬂ']iLiEl%E :



1. BNANENTANNIVAATAUABINUA LATUNAURNNY §IIIUATIAALINT LA NAARaNINLYD
o
N
u
o &R £ a o dl A a (n:i s £ dl = [l dl
2. undnEsnnInles inefia autiwin eiaddeIneeaasNnuaNsLazIAIaINaTe N
o I o et a €d‘ d' 2 > %
FNTRENIUNIINARaINEININLALITDINUNAAIENT b

3. WNANMIRINIIOD EWINLINUNNINARAIRI UL aNL AT aINUNAAEAT e

PHY 192 Ujsiansilanarialy 2 1 (0-2-2)

General Physics Laboratory Il
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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 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.

HAANSNITITENS :
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Electrotechnology | (Power)
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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.
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Fundamental of Instrumentation and Process Control

Fzrioaunan : Laidl
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Introduction to instrumentation and process control system, Basic measurement units,
Instrument characteristics, Basic principle and selection of industrial instruments for measuring
temperature, pressure, level, flow, force, motion, and dimension, Final control element, Proportional—

Integral— Derivative ( PID) controller, Programmable Logic Controller ( PLC) Experiments on



instrumentation and process control: Fundamental of electrical measurement, Instrument
characteristic, Temperature measurement, Pressure measurement, Signal transmitter, Level
measurement, Flow measurement, Force measurement, PID controller and control, PLC
programming and its applications.
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Computer Programming for Engineers

Fpisauna : Laidl

ﬂﬁ'ﬂﬂ’liLﬁad@Tumaaaa@?ﬂsznaunuuaauﬁ’;mﬁ LREMIWAW LUTUNTURIN® laTIainvas
?Taﬂml,a:@‘f’sl,l,ﬂs MIGUAUIIUN A RO RATUALATINAFAT ﬂ’ﬁ%’uﬁaﬂa LaTNISInaN NIGA6S
nug L madoulusunsulassssissaaaula wasissrhonuuuuinsey Tusunsngdenfidwastu
waz23n3 iaga"nﬁdmm%’w 813134 L3na3a LLazﬁ’]Lﬁuﬂ’ﬁ(ﬁuLﬁiEl’!ﬁ"i.lLL‘ﬁ&lﬁﬂ%lﬂ MIltuaad
ﬁﬂﬁ%L%d’ﬁﬂM% nvaanLuy Wy(?“&luﬂLLazﬂﬁiﬂ@aaUIﬂiLLﬂiwLﬁaLLﬁﬂ@ﬂ’]Iﬁ]‘ﬂETL%WWzﬁﬁﬂ@ﬂﬁﬂdﬁU
maseumangsg lasuhunafiadunisaiiomaiouimoauias

Introduction to the components of a computer system and program development. Flowcharts.
Data and structure variables. Mathematical and logical operations. Input/output, User interfacing.
Structured programming. Decisions and repetitive loop structures. Subprograms with functions and
procedures. Structure type declarations, Arrays. Records, File processing, Numerical libraries.
Design, development and testing of programs to solve case problems related to that given in the
lectures while emphasizing the self-learning approach.
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Production Drawing
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Introduction to engineering drawing. Instruments and their use. Line and Letter. Construction
geometry. Orthographic projection. Orthographic drawing. Dimensions and notes. Isometric and
oblique drawing. Freehand sketching. Auxiliary view. Section view. Dimensioning. Threaded
fasteners. Keys. Revit and Welding. Gear. Splines. Spring. Bearing. Cams. Standard and symbol of
drawing. Fits and tolerance. Surface texture. Geometric Dimensioning and tolerancing. Development
Method. Working drawing: assembly and details drawing. Computer aided design and drafting: 2D
drawing and 3D model. Applied Rapid Prototyping. Interpret and analysis of working drawing.
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Engineering Materials
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Atomic and crystalline solid structure. Crystalline defect and imperfections in solids. Diffusion
mechanism. Mechanical properties. Strengthening mechanisms. Phase diagrams: unary, binary and
ternary. lron-Iron carbide equilibrium diagram. Types and effects of alloying element in steel.
Microstructure transformation and change in mechanical property. Heat-treatment of steels. Plain
carbon steels and alloy steels. Tool steels. Stainless steels. High temperature steel. Cast irons
and Alloys cast irons. Non-ferrous metal. Types and effects of alloying element in non-ferrous metal.
Microstructure. Properties and applications of non-ferrous metals such as aluminium, copper, and
magnesium. Precipitation hardening. Corrosion in metals and its preventions. Ceramics. Polymers
and composites.
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Metallurgy Laboratory
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Principles of metallurgy sample preparation and microstructure analysis of steel, cast iron and

non-ferrous metals. Heat Treatment of Metals.
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Welding Technology and Sheet Metal Forming
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Arc welding parameters and effects. Thermal cutting parameters and effects. Welding
inspection by basic non-destructive testing Hazard assessment of welding working activity. Basic
using of welding robot. MMAW, GMAW, FCAW, GTAW parameters setting as specify in WPS.
Plasma-arc and oxy-fuel flame cutting parameters setting. Fit-up, adjust, and inspection the welding
joints as specify in welding symbols. Sheet metals and sections cutting plan. Production planning
and cost estimation.
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Technologies and Metallurgy of Casting
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Die casting. Centrifugal casting. Investment casting. Cupola and its operation. Gray, nodular,
malleable and vermicular cast iron practices. Alloying elements effect in casting of cast iron and
steel. Casting defects and remedies. Cupola and induction furnace melting practices.
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Thermodynamics
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The first law of thermodynamics. The second law of thermodynamics and Carnot cycle. Entropy

and free energy function. Basic heat transfer and energy conversion, some relations between



thermodynamic quantities. Thermodynamics of phase transformations and chemical reactions. Partial
molar and excess quantities. Thermodynamic properties of alloy systems. Equilibrium between phase
of variable composition. Free energy of binary systems. Thermodynamics of defect interfaces and
surfaces, application of thermodynamics in material processing, Application of thermodynamics in
casting process. Application of thermodynamics in welding process.
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Mechanical Engineering Laboratory
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Experimental work in the areas of mechanical testing of material. Mechanics of machinery.
Thermodynamic. Heat transfer. Refrigerator. Compressor. Fluid mechanics.
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Metallurgy
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Solidification of metals, Phase Transformation of Metals, Strengthening Mechanisms, Behavior
of Materials at Low and High Temperature including Hot and Cold Work, Surface Treatment of
Metals, Failure Mechanisms of Metals, Wear of Metals Metallurgical Analytical Tools and Material
selection.
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Manufacturing Processes
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Basic hand tools. Measuring devices. Basic machine tools. Turning. Milling. Drilling. Threading.
Grinding. Machining process parameters. Machining time and costs. Cutting tool materials. Cutting
tool geometry. Coolant and lubricant used in machining processes. Gear and gear cutting. Hazard,
personal protective equipment of welding and sheet metal works Overview of welding in industrial.
Simple heat sources (combustion flame, electrical arc) Principle of general welding processes
MMAW, GMAW, FCAW, GTAW, SAW, RSW, and Brazing. Other metal joining methods Principle of
plasma arc cutting, oxy-fuel flame cutting Fabrication materials (sheet, plate, pipe, and sections)
Principle and machine of cutting, folding, rolling on pipe, rod, and wire Metal forming process of
Drawing, Deep drawing, Coining, Embossing, and Mold forming 1(20) Modern metal forming process
of Incremental forming, Hydroforming, CNC for metalworks. Introduction to casting processes. Mold
and core materials. Sand physical properties of sand and types of sand binder. Material handling
system in foundry. Liquid metal of casting. Fluid mechanics. Liquid flow behavior. Gating and
risering system. Exothermic powder and sleeves. Chill. Workshop practice in CO2 mold and core
making, shell mold and core making, green sand mold making, Aluminum alloys casting and alloying
elements effect in foundry. Copper alloys casting and alloying elements effect in foundry.
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Production Engineering Workshop
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Safety in workshop. Practicing in principles of measurement and metrology. Utilizing of layout
tools and basic hand tools. Shaping. Turing. Milling. Drilling. Thread cutting. Taping and die
threading. Thread measurement. Safety in welding workshop, using of personal protective equipment
for welding and fabrication works. Practice on basic welding MMAW, GMAW, FCAW, GTAW.
Practice on Plasma-arc and Oxy-fuel flame cutting. Practice on CNC cutting machine. Practice on
sheet metal pattern development. Practice on cutting, folding, and rolling. Practice on others joining
methods such as riveting, seam, soldering, RSW, STW. Consumables. Cutting plan. Workshop
practice in pattern and core box making, 3D printing, mold making, core making core and mold
assembly, melting, pouring and cleaning of aluminum and copper alloys.
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Production Engineering Statistics
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Concepts of population. Sample and parameters. Sampling techniques. Statistical description.
Probability theory. Random variable. Decision making model. Statistical inference. Parameter
estimation. Test of hypothesis. Analysis of variance. Linear regression analysis. Using statistical
methodology and techniques as a tool in problem solving.
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Industrial Training
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Practical training in industry not less than 240 hours or not less than 30 working days during
summer vacation.
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Tool Engineering
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Basic tool engineering. Geometric tolerances. Jig and Fixture Consists of the Type and
Function of the Tool Principle of Locating and Work- piece Clamping. Design of Inspection Tools.

Principles of Sheet Metal Die Design. Project-Based Workshop on Manufacturing and Inspection of

Case Study Parts.
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Principles of Metal Cutting
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Chip formation. Wear of cutting tools. Tool life. Mechanics of machining. Quality of machined
surface. Research-based learning in chip formation and analysis. Cutting force measurement and
analysis. Tool wear measurement. Measurement and analysis of cut surface roughness.
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Mechanics of Solids and Machine Design
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Introduction. Internal force. Stress. Stress-strain diagram. Torsion: Shear stress, and angle of
twist. Stress in beams: Shearing force, and bending moment. Shear stress in beams. Plane stress
and plane strain. Mohr's circle. Yield critering of ductile metal. Stress in thin-walled pressure vessels.
Deflection of beams. Stresses in Pressured Cylinder. Equation of elastic curve. Statically
indeterminate beams. Strain energy. Theorem of Castigliano: application to statically indeterminate
problems. Theory of column. Phases of design. Theory of failure used in design of machine elements
subjected to static and varying loads. Machine elements for power transmission e.g. shaft, ball
bearing and spur gears.
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Welding Engineering
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Welding Processes and physics. Welding metallurgy of carbon steel, low alloy steel, and
stainless steel. Weldability and material behaviors during weld. Welding process control by WPS,
PQR, WQT. Destructive and Non- destructive testing of weldment. Basic welding codes and
standards. Data acquisition for welding process control and welding data analysis in industrial works.
Internet- of- things in welding industries. Mini project about welding to various approaches such as
Strength, Hardness, Deformation, Weight, Accuracy, Precision, Production volume, Cost, Neat.
Public presentation scoring and voting.
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Foundry Engineering
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Review of the metal casting processes. Thermodynamics in foundry work. Thermal properties
of mold and metal. Solidifying metal in sand mold and metal mold. Thermal gradient control for sand
casting. Arc furnace and induction furnace steel making technique. Vacuum melting and degassing.
Alloy steel casting. Ingot as casting. Continuous casting Interpretation and use of cooling curves
of metal. Computer application in metal casting modeling of solidification. Heat and mass transfer
and fluid flow. Sand testing laboratory. Gating and risering system. Wedge chill test. Fluidity.
Solidification. Computer simulation, Chemical analysis by spectrometer.
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Principles of Quality Control
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State-of-the-art of quality control and quality management. Concept and development in quality
control. Statistical application in quality control. Measurement system analysis. Statistical process
control. Process capability analysis. Reliability Engineering for Manufacturing. Acceptance sampling
technique. Quality management system.
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Operations Research
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Introduction to methodology in operations research for modern industrial engineering problem

solving. Emphasis on the use of mathematical models. Linear programming. Transportation and



network models. Integer programming. Game theory. Markov chains. Queuing theory. Simulation.
Modern decision making and computer software applications.
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Work Study
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Management performance indicator. Principle of productivity and concept of productivity
improvement. Identify waste (muda). Describe the process by job/task/work. Principles of motion
study. Work improvement through motion analysis and setting of performance standard. Practical
industrial technique. Process charting. Principle of time study, work sampling and predetermined
system. Wage payment and incentive planning.
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Industrial Plant Design
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Concepts of plant layout design and plant layout Problems. Plant location analysis. Analysis of
plant layout design factors. Basic types of layout. Systematic Layout Planning. Product analysis...
Space requirement. Line balancing problems. Materials handling analysis. Industrial plant design
Technique and plant layout selection.
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Engineering Economics Analysis
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Cost concepts and cost estimation. Time value of money. Methods of comparison. Sensitivity
analysis. Replacement Analysis. Break — even analysis. Depreciation. Estimating income tax
consequences. Decision under risk and uncertainty.
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Production Planning and Control
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Organization structure and decision making. Introduction to production system. Demand

forecasting techniques. Inventory control. Production planning. Production scheduling. Project

management.
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Industrial Safety
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Need of accident prevention. Principles of safety management. Managerial responsibilities in
safety- concerned. Accident causation theory. Study of hazard analysis and loss control in the
workplace. Human factors. System safety techniques. Fire prevention. Occupational safety and
health. Safety Laws.
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(Cooperative Education)

ANTIAUNDW : b

(@WIEFERTUBNANENEBNIANEN)

@ @ a wa I A o @ <
undnwiead bl judenuaunanslounioduntniusiaii o aoiudsznaunis asy 1

nMasyuEnAIAN AN TIMARe LBLESIRUMIUJURNULIIRNAN Y192 G0IFITBI%

Amnmsuazsawanany il idnudaamasdluniais tiainisdsdnlddiundelainw

o a A |2 a K £ a a wva
I@El’]@]‘ﬂ']ﬂwaﬂiil,&lu?lﬂdaﬁ‘ﬂﬂiﬂﬂﬂiﬂﬂﬂﬂﬁﬁﬂﬁ]ﬂﬂ‘iﬂq Wuﬂﬂ']u‘ﬂﬂ’lﬂﬂ&lﬂ’]iﬂg;]‘i_l(ﬂ\‘i"luluﬁﬂ’]u

UInaunIILazaINN LN WITING

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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Industrial Automation
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Fundamentals and application of hydraulics system, pneumatics system, industrial robot.
Programmable logic control (PLC). Microcontroller and Internet of Thing. Design for industrial
automation system.
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Productive Maintenance Engineering
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Industrial maintenance and Total Productive Maintenance (TPM) concepts, Failure statistics.
Reliability. Maintainability and availability analysis, Preventive maintenance systems and condition
monitoring technologies. Root cause failure analysis that can be prevented Maintenance control and
work order systems. Maintenance management systems ( MMS). Life cycle management.
Maintenance reports and key performance indexes. Maintenance system development.
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Artificial Intelligence for Production Engineering

A19AUNan: PRE 381 N13298N190LH%IH

Tyadedugidesdu: wanmsdugwseslygdedes Jygrdseavimnivianssugas
w1y lassdnadszaniiisy: @auuuaedlasstinedszamiiion, sartdasnssuiaiadng, ngnis
a % [l a 6 & ' a K2 [ ~a a
LIUU3, lassrnedszanifsuuuumwesiguaseu, lassnadszanifsuuuuunidauwnay Wodaadn:

[ d? a Aa a a Aa A [ o 6 a Y A A A 6

mﬂmswugmmadﬂmsﬁaaaﬂ, W‘ITGIiL‘Ij@], Lﬂ‘l]ﬂm@]l,"]j\‘l‘ﬂ"]j‘ﬁ, ﬂ’J’]&lﬁNW%ﬁLLUUW‘IjSﬁ LUANFIIRANR:
TuaawItiFanugniy, Tyarsiuny n19i3ouivediaiesansidesdu n1sdanzidays
M sywmaidedu mydrgndidasduraimalianzidayanimssuna

Introduction to Artificial Intelligence (Al): Basic concept of Al. Al techniques for PE. Neural
Networks: Neuron model, Network Architectures, Learning rules, Perceptrons, Backpropagation.
Fuzzy Logic: Basic Concepts of Fuzzy logic, Fuzzy Sets, Fuzzy Arithmetic, Fuzzy Relations.
Metaheuristics: Genetic Algorithms Swarm Intelligent. Introduction to Machine Learning. Introduction
to Natural language processing. Their basic applications.
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Data Analytics for Decision Making
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Introduction to database and data. Analytics data summarization and visualization. Model
planning and building:  Statistics for model building and evaluation, Analytics theory and methods
ie. Clustering, Association rules, Linear regression, Logistic regression, Decision trees, Time series
analysis. Interpret and data communication.
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Production Engineering Project Study
(BWEEMIURNANBINAIBIAINTINGAFIWNITULN 4)
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The course cover group study of selected topics in production engineering in preparation for

project work under close supervision of senior staff concentrated on the design methodology and

techniques such as production design of experimental design of production process. The proposal
report showing objectives, concepts, methodology, work schedule and budgetary of the project is to
be submitted.
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Production Engineering Project
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Completion of work or study of the project approved in PRE 491.
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