wé’ngmﬁmnsmmamﬁmeﬁm
#1218 FINITNINAAINTONE

m‘i’ngmﬂ%’uﬂga N.F. 2564

mﬂfniﬁmmsa\lqmmwms
AWEAAINITNANERS

NHEINYINY mﬂ'[%'[aﬁwszaauméﬁﬁ%q%



UM INY1aUMALULAENTEADUNAISUYT

o o
Yonangns
(nwlne) VANgRTIAINTIUAENTUMIN @191 3vImnsIumanmsetind
(ﬂ’ﬁs&’lé’ﬂﬂqw) : Bachelor of Engineering Program in Mechatronics Engineering

dl Ty a
YUty ILazaI VIV

Faudu (Mwlne) : rnITINaasUMAe  (AMINIINAUAMNTERNT)
(mmé’qnqw) : Bachelor of Engineering (Mechatronics Engineering)
d' 1 a a [
Fogo (nMuw1lne) : .U, (AIFINTIVLNAANIDUNR)
(Mwangy) B.Eng. (Mechatronics Engineering)
v %4
laseasravangns
a = < ' A
n. KaIAITIANEIN b 31 WULNG
2. RHAAIBURNE 110 HHILNA
- nfuITAIngnmaaiuazadiamans 21 niheia
- NRNITNUFIUMITAINTINANTAT 38 ATRHI
- NRNATILIALNIMINITY 45 wiena
- ngRATILReN 6 wiaia
A. KNINIBUFDNLED 6 RBNG

5’1uqu1ﬂmaﬁmsqmaawé’ngm 147 Mu2enn



LNUNISAN®E

T 1 mensanend 1 AMUIUNULAA
LNG 120 mmsangurialy 3(3-0-6)

(General English) %_%a

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

MTH 101 AMAMEAS 1 3(3-0-6)
(Mathematics [)

CHM 103 iafifugu 3(3-0-6)
(Fundamental Chemistry)

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

PHY 103 Aandrialldmsuindnsienysvenaas 1 3(3-0-6)
(General Physics for Engineering Students [)

PHY 191 Ufansiandvialy 1 1(0-2-2)
(General Physics Laboratory I)

MCE 131 19TlannIadnauazmIdssand 3(2-2-6)
(Electronic Circuit and Workshop)

MCE 151 TRQMAATUaEIAINTINIFG 3(3-0-6)
(Materials Science and Engineering)
N 20(17-7-46)
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JuUN 1 ArAN1SANEIN 2

GEN 101

MTH 102

PHY 104

PHY 192

GEN 111

PRE 115

EEE 105

MCE 141

WafN®EN

(Physical Education)
ATAAFEAS 2
(Mathematics 1)

ARNEAM M FATUNNANBAFINITUANENS 2

(General Physics for Engineering Students Il)

Ufiansiandrialy 2

(General Physics Laboratory II)
wkmﬁﬁ'wé’ﬂﬁﬂma@lﬁﬁami@‘mﬁw’fi‘%
(Man and Ethics of Living)
MIDLWULUUNTHE®

(Production Drawing)

2997 AN

(Electric Circuits)
madsuldsunsunaufiiaasensuiaing
(Computer Programming for Engineers)
3

%l /&Ua%

ATUIUNU28NA

1(0-2-2)

3(3-0-6)

3(3-0-6)

1(0-2-2)

3(3-0-6)

3(2-3-6)

3(3-0-6)

3(2-2-6)

20(16-9-40)
=65



TR 2 aemsAnend 1
LNG 220 MENAINOWLTIITINT
(Academic English) %_%a
LNG 223 ma:mé’aﬂqmﬁamiﬁamﬂuﬁﬁwm
(English for Workplace Communication)
MTH 201 athaeaas 3
(Mathematics 111)
EEE 102 walwlad Wi 1 (IWihhgs)
(Electrotechnology | (Power)
MCE 232 gUnInliauazduingg
Sensors and Actuators
MCE 252 NITNATNIING®
(Manufacturing Processes)
MCE 212 madsniuuaansahng
(Mechatronics Drawing)
3

%l /& a9

ATUIUNU28NA

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(2-3-4)

3(2-2-6)

3(3-0-6)

2(1-3-4)

17(14-8-38)
=60



UM 2 ArAN1SANEIN 2

GEN 121

GEN 241

MEE 211

INC 241

PRE 271

PRE 311

MCE 242

rnsemTewilaenIuidym

(Learning and Problem Solving Skills)
ﬂ’J’]ﬁJG@N’]NLLﬁG%’?@I

(Beauty of Life)

NAFEAIIFAINTIY 1

(Engineering Mechanics 1)
IARANIIAWIHERINIVIAINT
(Computational Techniques for Engineers)
s0ALTIIAINTINAATINNNT
(Production Engineering Statistics)
SransIna3adile

(Tool Engineering)
sruUnauRLaasuazNMands
(Computer Systems and Interfacing)
RRL Y

52 lae IfUa9s

ATUIUNU28NA

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(2-3-6)

3(2-3-6)

21(19-6-42)
=67
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GEN 231

PRE 315

MEE 212

MCE 312

MCE 333

MCE 351

&J‘lﬁq’ﬂﬁliiﬁmﬁﬂ’l’mﬁ@

(Miracle of Thinking)
ﬂamaﬁmaaLLm“oLm:msaammum%aﬁmﬂa
(Mechanics of Solids and Machine Design)
NAFEAIIAINTIY 2

(Engineering Mechanics 2)
ﬂ’]iaaﬂLL‘]J‘lJNa@]ﬂ”msﬁmﬂﬂ’]‘ﬂ‘iﬂﬁﬂﬁ{uﬂzﬁ%’]ﬂﬁ%LLUU
(Mechatronics Product Design and Prototyping)
N1INNBIUATAIVANIZUY 1

(Modeling and Control System I)
F2UUAA LA IWINTHRR 1

(Manufacturing Automation 1)
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ATUIUNU28NA

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(2-3-6)

3(2-2-6)

3(2-3-6)

18(15-8-36)
=59
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GEN 351 msu’%mséf@msqﬂimjLLazm’J:gﬁﬁ 3(3-0-6)
(Modern Management and Leadership)

LNG 223 mmsIngERensiamIlwiinem 3(3-0-6)
(English for Workplace Communication) @

LNG 332 MWBINO BTN 3 (3-0-6)
(Business English)

MCE 313 AaNNILaasTIulUMTENUUL FAINTTULASANINER 3(2-3-6)
(Computer Aided Design, Engineering and Manufacturing)

MCE 314 mMIsanuuuImInIsuNaa nIafing 3(2-3-6)
(Mechatronics Engineering Design)

MCE 334 M3IFBBILBTAIVANIZUY 2 3(2-2-6)
(Modeling and Control System II)

MCE 352 TV LN lNIHER 2 3(3-0-6)

(Manufacturing Automation 1)

324 18(15-8-36)
%l /& a9 = 59
TR 3 aAnsAnEINISANENRLAY AUIUNUILNA
MCE 300 ﬂmmq@m%msu 2 (S/V)

(Industrial Training)



JudN 4  ArANSANEIN 1

MCE 443

MCE 444

MCE 471

GEN xxx

XXX xxx

XXX xxx

ﬂ?i‘ﬁ’]ﬂ"lL‘V\N'Wzallﬁiz(@]LﬁﬂﬂﬁuLLﬂzﬂ’liﬂizE‘!ﬂ@T

(Introduction to Optimization and Applications)

% A v ¢ a 6
InInaInanualygIUizaneg

(Machine Vision and Artificial Intelligence)
ﬂﬂiﬁﬂﬁ:ﬂiﬂidd’mﬁﬂ’)ﬂii&lL&lﬂﬂ’]“fl‘iﬂﬁﬂé
(Mechatronics Engineering Project Study)
a A a =3 o
’]°Ij’]Lﬂﬂﬂﬂ’]ﬂ%mﬁ@]’l"ﬁ’]ﬂﬂ‘]ﬂ’mﬁvlﬂ 1
(Elective in General Education I)
ATURONNNIAINTIN 1

(Engineering Elective )
ATURONNIIAINTIN 2

(Engineering Elective 1)

N

K alae /dldai

JuUdN 4  ArAN1SANEIN 2

MCE 461

MCE 472

GEN xxx

XXX xxx

XXX xxx

WUIUAGARIANTTN

(Industrial Robotics)
lassnudemnssuiaansafing
(Mechatronics Engineering Project)
Spudanmananaimdnerialy 2
(Elective in General Education II)
ATLRBNLRT 1

(Free Elective 1)

AT LRanias 2

(Free Elective II)

EREY

%l /dUa%

ATUIUNU28NA

3(3-0-6)

3(3-0-6)

2(0-6-4)

3(3-0-6)

3(3-0-6)

3(3-0-6)

17(15-6-34)
55

AUIUNUIBNA

3(3-0-6)

2(0-6-4)

3(3-0-6)

3(3-0-6)

3(3-0-6)

14(12-6-28)
46
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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)
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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
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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)
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GEN 231 uiAassduiinuan 3(3-0-6)
(Miracle of Thinking)
Ayrdsaunau : Ll
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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)
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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)
A¥109AUN DY : LNG 120 General English #3alasun1seniiuludesieuivn
LNG 120 lunsalaguuuasy O-Net a3n31 40 AzUUY
Medvgaiuimuinuenwsanguiiiensdoans mamquﬁy’w’humiﬁq MIYA N15OULAY
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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.



LNG 221 AMYIDINGHTIIVINS IUSUNUIUUIA 3 (3-0-6)
(Academic English in International Contexts)
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The course aims at developing the confidence and academic English skills necessary for
learners in an international program. The learning and teaching involves the integration of the
four language skills, thinking skills and autonomous learning. In terms of reading, the course
focuses on reading for main ideas, summarizing skills, critical reading and interpretation skills
through the use of real-world content. In terms of writing, the emphasis is on process writing and
academic writing to enable learners to effectively use the information gained from reading to
support their statements. In terms of speaking, the focus is on sharing opinion and exchanging
information on issues related to the learners’ content areas or their field of interest. In terms of
listening, the focus is on listening to English talks and taking notes from authentic input.
Naﬁwémsﬁﬂui (Learning Outcomes)
1. Read and understand straightforward factual texts on subjects related to their field and interest
with a satisfactory level of comprehension.
2. Write straightforward connected texts on familiar topics or of personal interest.
3. Summarize and give opinion about accumulated factual information on routine and non-routine
matters within his/her field with some confidence.
4. Express personal opinions and exchange information on topics that are familiar or of interest.
5. Understand the main points of clear standard speech on familiar matters regularly encountered
in school and daily life.

6. Have responsibility and ethical awareness.



LNG 223 amnasngutianisaaansluniiine s 3 (3-0-6)
English for Workplace Communication
AB1UYAUNO® : LNG 220 Academic English 38 LNG 222 Academic Listening and
Speaking in International Contexts #39 LNG 321 Academic Reading and Writing in International
Contexts
3'1sﬁm&jaLﬁums?}amsmmé’anqﬂu’im%w e lWindnsnaunsounsinauasuazuuzin
;ﬁiuvlﬁasmmmzamiaamumirﬁ fidwinlunseddie danennufaiurinliadauazidon
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msfassageiidszansnmluszauang
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.
HAANSNIIIU] :
1. Appropriately introduce themselves and others, engage in small talks, make a formal
presentation, and perform a group discussion in a workplace context.
2. Read and write both formal and informal e-mails.
3. Read and listen for main ideas, take notes, and write paragraphs.
4. Understand cultural differences, and differentiate and identify the cultural issues which
affect communication.
5. Develop their English language learning, manage their time, and plan their own learning
outside class.
6. Memorize and use approximately 2,750- 3,250 English words necessary to communicate
in the workplace context.

7. Have responsibility and ethical awareness.



LNG 332 21#199n853n9 3 (3-0-6)
Business English
B1UIAUND : LNG 220 Academic English %38 LNG 222 Academic Listening and
Speaking in International Contexts #39 LNG 321 Academic Reading and Writing in International

Contexts

@
A A

NeAnidiaglszasdiaiiunuanuiresindnsinenunesInIgInanasivad ndu
IRundnsdnneemRestnssingiasduivatasonindnsndniunsnuerdnlueuiaa
Waneizufeadasivuwi lduuaziaton9gsia 1o 29dnIN19TIRI N133ANT N1IBUAE

' v

MIAAA MITUUANIAN Sznivdasinansimhdaaiwiainisdszgn Glin eIy wlulga

q

a v

‘giﬁ"ﬂ L% NITHILEBONAITY N1TLATINAD I ﬂﬁil‘ﬁ].liﬂ’]iﬁﬂﬂ’] ﬂ’ﬁWﬂ@Iﬁiﬁ'Wﬁ NIILRAININY
ﬁmﬁu‘luﬁﬂizqu LLE\]Zﬂ’]i@IE]iJ%%’Nﬂ’]Hni\‘]’]%

This course aims to broaden students’ knowledge about business communication and to train
students in basic communication skills in English to prepare them for their future careers. Business
trends and topics, namely business organization, management, sales and marketing, finance and
international trade, are included in the course content. The course also focuses on practical
application of functional language in business contexts e.g. giving presentations, negotiating,
providing customer service, telephoning, contributing to meetings and dealing with job interview
questions.

HAANSNIIIU] :

1. Write business letters informing ideas, checking information and ask about or explain

problems with reasonable precision (B1)

2. Communicate orally in English, and maintain a conversation or discussion on familiar topics

e.g. telephoning, socializing, giving presentations, meeting, negotiating, providing customer
service, and dealing with job interview questions and business documents (B1)

3. Be aware of cultural differences, and take some initiatives in a conversation regarding

company cultures (B1)

4. Carry out an effective, fluent interview, departing spontaneously from prepared questions

(B2)

5. Have responsibility and conform to ethical standards.
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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
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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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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 ~ %
HAaanoNIILIB"] :
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
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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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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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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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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.
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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.
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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.
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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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Electric Circuits
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Electrical units and definitions : voltage, current, power, energy, resistor, capacitor, inductor,
dependent and independent sources, lumped circuit, wye-delta transformation. Network theorems
and circuit analysis : Kirchhoff's laws, voltage and current deviders, network analysis by node

voltages and mesh currents, Thevinin’s and Norton’s theorems, superposition, maximum power



transfer, two-port analysis. Sinusoidal steady state : sinusoidal signals, complex numbers, phasors,
ac circuit analysis, power in ac circuits, analysis of three phase circuits.
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Programming in MATLAB and Python, Vectors and matrices, Linear transformations and linear
equations, Solutions of linear equations by matrix factorizations, Vector spaces and subspaces,
Linear independence, Rank, Eigenvalues and eigenvectors, Similarity transformation, Functions of
square matrices, Interpolation and extrapolation, Linear least- squaresmethod, Numerical
differentiation and integration, Numerical solutions of ODEs
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Basic concepts. Forces resultance. Equilibrium. Analysis of truss, frame, machine. Distributed
force and fluid statics. Type of friction and Applied dry friction in machine. Area moment of inertia
and mass moment of inertia. Principle of virtual work and potential energy.
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Basic concepts. Rectilinear motion. Curvilinear motion. Space curvilinear motion, relation
motion. Kinetics of particles, work, energy, impulse, momentum and impact. Kinetics of systems of
particles. Kinematics of rigid bodies. Motion relative to rotating axes. Kinetics of system of particles,
kinetics of rigid bodies.
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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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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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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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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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Electronic Circuit and Workshop
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Study and apply fundamental electronics devices and circuits, circuit symbols and drawing.
Circuit parameter calculation. Amplifiers and noise filter. Digital devices. Sequential circuits for
application. Equipment placing, connecting and soldering. Electrical measuring devices
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Computer Programming for Engineers

Frisaunan : Laidl
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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. Design, development and
testing of programs to solve case problems related to that given in the lectures while emphasizing
the self-learning approach from external contents, to be applied to class projects.
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Materials Science and Engineering
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Atomic and crystalline solid structure. Crystalline defect and imperfections in solids. Mechanical
properties. Phase diagram. Phase transformations in metals. Thermal Processing of metal alloys.
Thermal properties. Magnetic properties. Optical properties. Type of materials: metal and alloys;
polymer; asphalt; wood; ceramic; concrete; composite and smart material. Corrosion and degradation
of materials. Materials selection. Economic, environmental, and societal issues in materials.
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Mechatronics Drawing
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Basic knowledge about computers and CAD softwares. Using CAD software: 2D sketching,
dimensioning, 3D surface and solid modeling, assembly, animation, rendering, etc. CAD applications:
mechanical components, machine structure, weldments. mechanical symbols. Standard of electrical
wiring color codes. Drawing in electronic components symbolic of power and control circuits. Drawing
diagram of the control circuit of the electro-hydraulic and electro-pneumatic system. Drawing Ladder
diagram of control circuits for power and control systems by PLC controller.

HAANSNIILIU] :

1. windnwedune usndenldusiumena swsneoinions 2993w LAEITAILANANY

NIATZINENG Le
2. tnfnmmansndounn 2 96 uaz 3 96 v89Tusun1Ing FUANHINNINALAZIIT
szuv Wi lasldldsunuaeuiaaes ldauanasgiwana la

3. wndanmmanIaianliiasdneg nnlusunsunauniiaes laas9imanz ey

MCE 232 ailnsatinuazaniag 3 (2-2-6)

Sensors and Actuators
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Study and apply of basic sensory devices. Resistive measurement. Inductive measurement.
Optical sensor. AC/DC motors and power electronic drives. Basic power transmission system
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Computer Systems and Interfacing

Fznisaunan : Laidl
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Microprocessor’ s architecture, assembly language programming, interfacing of memory chips
and I/O control chips with microprocessor chips, interfacing with peripheral devices for control
application in physical devices and information, input/ output, timer, RS232 communication and
parallel port, LED display, and stepping motor control. Class Project in applying computer interface
to command circuits and electric machine.

o ¢ = v

NaaWﬁﬂ']‘SL‘JEl%;J :

1. sinfnmausadenuazdszendlinululaslusossaflunuiugiudiag

2. ﬁﬂﬁﬂﬂ’]&’]ﬂ’]iﬂLﬁaﬂgﬂLLUU%adﬂﬁiﬁaﬁﬁiﬂ/aHa LLﬂ:LﬁUuIl]iLLﬂi&lLﬁ@ﬂ’]i%ﬂﬁd‘ﬂ’mﬁla

1 A & a 2
izquﬂmmmaﬂmauﬂﬂ@
3. faNdnlanann1sina I uLez2933 ‘thsﬂs:ﬂauwmaaqﬂmtﬁuaziﬂﬂmw

A Aa o @ o o a @
WaNLRUDINNATDW LLaxa’]@quﬂuqlnlhzQﬂ@ﬂﬁﬂUIﬂﬁﬂﬁquﬂﬁz'ﬂT]T’]vL@

MCE 252 n33425N13Ha0 3 (3-0-6)

Manufacturing Processes
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Basic hand tools. Measuring devices. Layout. Basic machine tools. Turning. Milling. Shaping.
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. Gear measurement. Safety in welding. Welding processes. Shield metal arc welding, gas
metal arc welding. Flux cored arc welding, gas tungsten arc welding, submerged arc welding.
Resistance welding, solid state welding. Soldering. Brazing Thermal cutting processes.
Fundamental of sheet metal operation. Cutting and Shearing Bending operation, drawing, other
sheet metal forming operation such as coining, embossing and lancing. Die and press for sheet-
metal processes. Sheet- metal operation which not preformed on presses. Introduction to casting
processes. Mold and core materials. Liquid metal and solidification of casting. Gating and risering
system. Aluminium alloys casting and alloying elements effect in foundry. Die casting. Material
handling system. Material and manufacturing process relationship, fundamental of manufacturing
cost.

HAANSNIILIIU] :

1. UNANBIENIINATUNY LLmmmﬁ@ﬁfugmuaz%é’ﬂmi"uaamw’i%mmﬁ@maq@mvsmtm

o

2. ﬁfﬂﬁﬂmmmsaﬁwmm 5.]1,@]5’1:1{ E]G@T‘.L]ixﬂE]ﬂJﬁLﬁEl’)‘l‘i’E]Gﬁ/UﬂixiJ’)uﬂﬂiNﬁ@]

3. snAnmmwsaienlfiniesdalunszuinmansanmeldanudasasuaananiaansa

4. ﬁﬂﬁnﬂﬁﬁﬂuﬁinL%auIUaﬂaﬂmj L‘ﬁiaﬂ’]iaaﬂLLUU%%aﬂ%’uﬂEGﬂizﬂluﬂ’]iNa@l?lzuﬁuﬂﬂu

asgunmdessdunsountiymanneniald I(ﬂUaaﬂﬂé“a\‘m”ummfnﬁmaﬁmi’a@;mamf
LRZIAINTINNIINAS

5. ﬁfﬂﬁﬂmmmmﬁﬂLauamzmumiﬁﬁmumaamzmumw§@ﬁmmzau1m%ﬁmmm



MCE 300 Hnauananunssa 2(S/U)
Industrial Training
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Training in industry. The hours required are not less than the equivalent of 2 credits for
industrial training as determined by the University's Regulations.
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Mechatronics Product Design and Prototyping
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Introduction of product development and design of mechatronics products. Organization and
management in the design of new product. Design methodology and manufacturing processes of
new product. The study in and the determination of product's needs. House of quality.
Quality function deployment (QFD). Working function assignments for machinery. Design and
manufacturing processes analysis. Design for assembly. The assignments of the relationship
between size and shape. Human data for design and use. Present products by computer graphic.

Project-Based Workshop: mechatronics product design. Applied rapid prototyping.
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Computer Aided Design, Engineering and Manufacturing
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Introduction in CAD CAE and CAM. Principle and method of design, Design for Manufacturing,
Design for Assembly, CAD/CAM hardware and software.Introduction in computer graphics, 3D solid
and surface modeling, Fundamental in numerical control, machine and mechanical hardware part

programming, algorithms for interpolation and control, digital control, NC programming, CNC



machines. Standard for communicating between systems. Manual CNC programming. Project-Based
Workshop on product design using CAD CNC programming using CAM software. Motion Analysis
and mechanical properties of parts and mechanism using CAE software.
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Mechatronics Engineering Design
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Fundamental of engineering design. Specification of product. Conceptual Design. Embodiment

design. Design of mechanisms. Introduction to mechatronics systems. Transducer ( actuator &



sensors). Actuator selection criteria and sizing. Design methodology for mechatronic systems.
Seminar on Mechatronics Design. Mini-project covers building and testing of mechanism and control.
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Modeling and Control System |
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Linear time invariant systems. Modeling process of dynamic system (mechanical and electrical).
Mathematical tools for describing dynamic system in time domain and in transform domain, i.e.
differential equations, Laplace transform, Transfer function. Time domain analysis. Frequency domain

analysis. Stability of LTI system and feedback systems. Control System Design. Root Locus Analysis.

@ 6 = ¥
mawamswzmg :
1. ﬁfﬂﬁnmmmmLLamﬁugmmaqizuumuquLLuuﬂauﬂéﬁJ"L@T wazdunndszinnuadseuy

o



2. WnfAnmmunsaidenldiatasdansadiamaaslunisafuisszunlawin uazains
LLum‘i'mawa\ﬁ:uugﬂquﬁmm:auLﬁ@iﬁﬁ%ﬁ%%mﬁLm’lzﬁua:aammm:wmuqu

3. Wndnmaunsavanianisaauawedlulawwuian uazlalwuaud uaziafissninaas
J2UY LTI ﬁugmua:i:uumuquLmuﬂauﬂﬁ'uvl,@i”

4. ﬁfﬂﬁnmmmsnLﬁaﬂﬂs:mmﬁmuqu‘ﬁmmzau uwazaanuuuszuuaIugulfiduaiy
TarwuaLlszansnwiitnue

5. HNANEIRIVID M TanIs NIl ATERIz UL lawdn LLa:aamLum:uumuqﬂ@T

MCE 334 msﬁmaauazwmqus:nu 2 3(2-2-6)

Modeling and Control System Il
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The emphasis is on the application of digital control techniques in mechatronics systems.
Topics include: signal conversion and processing, modeling of machines and processes, analysis
and design using transform and state variable approach, command generation, sampling rate
selection, multirate system, motion control of machines. System simulation using computer software.
Design project covers implementation in controller.
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Manufacturing Automation |
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Basic principle of automation systems in manufacturing, principle operation of systems and

components used in automation systems, including pneumatic and hydraulic control in a
manufacturing process, history of automation system development and implementation, automation
impacts in societal, environmental, economic and global contexts, circuit diagram design based on
Programmable Logic Controller (PLC), numerical control machine tools compared to manual and
automatic control, system design automation by applying the relevant component such as automated
assembly systems, Flexible Manufacturing systems (FMS) and so on.
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Manufacturing Automation Il
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Engineering Process Model - Particles, Pieces, and Bulk model, Stochastic Process Model,
Process Instruments and measurement for fluids Pipeline, Process & Instruments Diagram, with
integrated Communication and Control, Industrial Networking & Communication System, Industrial
Data and Information System, Pokayoke Management & Traceability
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Introduction to Optimization and Applications
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Optimization lUlzluiywBsdanssy
Introduction to Optimization, Linear Programming, Simplex algorithm, optimality conditions,
single variable optimization, unconstrained multivariable optimization, constrained multivariable
optimization. Selected engineering applications.
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Machine Vision and Artificial Intelligence
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Acquisition of images; lighting techniques, image processing and analysis, image-processing

techniques, image analysis, machine vision technique, Fundamental of fuzzy logic, neural networks,
graph theory, heuristic search techniques, game theory, genetic algorithm. Symbolic processing and
conclusion methods. Applications of artificial intelligence to natural language processing, industrial
robots, and expert system. Theory and applications of predicate logic and symbolic reasoning under
uncertainty.

HAANSNITITENS :

1. wnAnmaIad lauazaTuamnaiaa 9UaITEULININAINAY

2 ﬁfﬂﬁﬂmmmimﬁaﬂLLazﬂszqﬂ@ﬂ*’f\‘nu aqﬂﬂsnf LAZINAKAGI G]?Jaa‘i:uué‘mﬂa’nm”ﬂﬂﬁ
3. ﬁfﬂﬁnmmmmLiﬂﬁ]l,l,azaﬁmﬂmﬂﬁﬂ@h\‘]ﬂmaai:uuﬂqmﬁﬂi:ﬁﬂi
4

o AR a {fi‘l’ A v a v
wNENIRINNINBANLY ﬂizﬂﬂﬁiyfy’]ﬂ‘iz@ BIWHITLN Ell"lﬂ%\‘]’] UATUIA ﬂﬁi&lvl,(ﬂ



1 13

MCE 461 v;%ﬂumqma'mmsu 3 (3-0-6)

Industrial Robotics
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Fundamental of robot technology, history of robotics, classification of robots, introduction to
industrial robotics, robot physical configuration, other technical features, applications for industrial
robots, basic robot motion manipulator, types of drive systems, motion control of industrial robots,
robot programming language, end effector, gripper selection and design, sensors in robotics, robot
motion analysis, introduction to manipulator kinematics.

o ¢ = v
NaaWﬁﬂ'ﬁL‘Jﬂ%E :
1. dndnssunsadilawazeSuneimaiiadie guasfilslunismguand@niikinematic uaz
msﬁwmumam’uﬂuﬁ

o K A = 6 ¥ ' (3 v
2. WNANBIRINIIDLRDNLALLY U%IﬂiLLﬂillllitSJﬂ@]ﬂ’]iI‘IN’]WV)‘uU%@@i(ﬂﬁ’l%ﬂiiu‘l@

MCE 471 M3An#11AT99IIAINISANAAIN T NS 2(0-6-4)

Mechatronics Engineering Project Study
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The course cover group study of selected topics in mechatronics engineering in
preparation for project work under close supervision of senior staff. Emphasis on the study on or
problem solving in complex engineering problems by applying mechatronics engineering knowledge.
A proposal report with objectives, concepts, methodology, work schedule and budgetary of the project

is to be submitted.
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Mechatronics Engineering Project
Az1isAunan : MCE 471 ms@anslasesnuwidinssauaamsanng
ﬂ’]i@i’]Lﬁuﬂ’]i@ialud’lu‘ﬁ%ﬂﬂ’]iﬁﬂH’]I%Iﬂidd’]uﬁvlﬁfﬂﬂ’]ia}}ﬁaLLﬁ’J’i]’m%‘ﬁ’] MCE 471 aw&1139
Completion of work or study of the project approved in MCE 471
Y 3 ~ [
NAaAWDNIILILN]

°

1. dnfAnsausayssnisanuiluaaninndnsuine sy fuuedynt uazuidynd

a A

Tunsdenstvle lagnitaanuuunianmwyinsatasadialuFidainIsuaa nsainauas
F2UUeuwla LNauiTymaIna

a [ a v o

2. ﬁﬂﬁﬂﬂﬁﬁ?uﬁiﬂi?uiﬁwiﬂﬂﬂ ﬁﬂiﬂ”]“ﬂ/ﬂﬂﬂ ’JLﬂi’]z‘WHﬂHfﬂ mmm"uaga LLG::&’]&I']SQ@]@%%I%

= {a

a aAa di L2 U o & A a [ s d'l n{
lummﬂ’mﬁmwammaaﬁ;ﬂ% laadfisfianansznunida lan g9au uaziasndue 7
dl v U
LAEITD9 ke
o = ° ' o o & A a o
3. uﬂﬂﬂmmmmmmmamu;dau&luaaﬂmmaiuwwvl@
4. vndnsdanusuAevaulnauini Meuun JJUaauunu uazsuunwle

5. HNANEIRINITOR LR UONRIY LLa:ﬁ’%'amivL@Taziwﬁ'mwu%'@qml,a:gﬂﬁad



