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National Chin-Yi University of Technology Mechanical Engineering Department

Year of _2024 Syllabus(four-year program)

Year 3rd Semester |l Fall Pre-taking Zﬁ:zfrigfﬁfslamals’ metallurey, machineny:
qulrge
. . Require : Credit
Course  |Non-Destructive Testing ()n(tli(mal Optional " Hour 3/3
Hour

Instructor |Wei-Hung Yau
Textbook |23+ R (%2 %) /M ﬁ(i"g SERB R/ > ER D
Reference|Class Notes

"Non-destructive testing" (NDT)|1. Introduction

integrates cross-domain knowledge such|2. Materials and physics (sound waves,

as mechanics, electronics, electrical, electromagnetic  waves, radiation),

physics, chemistry, materials, etc., and is|  chemical basics

applied to ensure the safety and reliability|3. Visual Inspection

of equipment in modern industries. This|4. Liquid Penetrate Inspection

course introduces various kind of non-|5. Magnetic Particle Inspection
Syllabus destructive inspection t incipl dj6. Ult ic I ti

pection type, principle and|6. rasonic Inspection

application is intended to enable students|7. Radiography Inspection

to acquire relevant professional knowledge|8. Infrareds Thermal IRT

and practice and cultivate important skills|9. Eddy Current Inspection

in the future workplace. 10. Comprehensive case studies

Each test is supplemented by case
introduction
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National Chin-Y1 University of Technology Mechanical Engineering Department

Year of _2024 Syllabus(four-year program)

Year 4 Semester | Pre-taking Course
Course  |Optimal Design H Goaured  |Optional | it 1373
Instructor |Chun-Wei Chen
Textbook
Reference
Course summary Teaching unit
This course aims to teach the theory |®  Unit 1: Introduction to Taguchi
and application of the Taguchi Method Theory
Method. This course is divided into |®  Unit 2: Introduction to Optimization
three units. Unit 1: Introduction to Design Cases
Taguchi Method Theory. Unit 2: |®  Unit 3: Optimal Design
Syllabus Introduction to optimal design cases. Implementation

Unit 3: Optimal design
implementation. Through this course,
students can learn the knowledge and
theory of the Taguchi method, and
also learn the skills of applying the
Taguchi method in practice.
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National Chin-Y1 University of Technology Mechanical Engineering Department

Year of _2024 Syllabus(fo

ur-year program)

Year

4

Semester ([ Pre-taking Course
Intelligent manufacturin i , Credit
Course chisent manutacturing O Reaied | Optional flour [3/3
technology P
Instructor |[Hung Jui-Pin
Textbook
Reference
This course is mainly aimed to teach the|l. Concept of intelligent manufacturing
student to analyzing the dynamicjtechnology
characteristics of the machine tool by|2.Fundamental concept of vibration tests
using the computer aided engineeringland spectrum analysis
technology, and evaluate machining|3.Demonstration of vibration experiments
performance with the use of machiningof machine tool.
Syllabus | imechanics. This can help the engineer to|4. Dynamic analysis of machine tool
p g y y

select the optimum machining conditions
to achieve high precision machining with
desired surface quality.

5.Introduction of the software of machine
analysis.

6.Demonstration of machining stability
analysis and application

7.Practice of high performance machining.
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® Microsystems Technology and Microrobotics, Sergei Fatikow and Ulrich
Rembold
® Micromachines:a new era in mechanical engineering, Fujimasa, Iwao, /Oxford
University Press
® Fundamentals of microfabrication, Madou, Marc J. /CRC Press
® SPIE Handbook of Microlithography, Micromachining and Microfabrication,
Volume 1: Microlithography; Volume 2: Micromachining and Microfabrication,
Rai-Choudhury P./ 1997, IEE Materials and Revices Series 12
>4 % |e Microactuators:Electrical, magnetic, thermal, optical, mechanical, chemical &
smart structures, Tabib-Azar, Massood /Kluwer Academic Publishers
® Simulation and design of microsystems and microstructures, Adey, R.
A./Lahrmann, A./Lessmollmann, C./International Conference on /Computational
Mechanics Publications
® Nano- and microelectromechanical systems : fundamentals of nano- and
microengineering, Lyshevski, Sergey Edward. /CRC Press,
® Microelectromechanical Systems, Lee, A. P. & et al. ed. /ASME
® Materials science of microelectromechanical systems (MEMS) devices, Heuer,
A. H. /Materials Research Society
® An introduction to microelectromechanical systems engineering, Maluf, Nadim.
/Artech House
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National Chin-Yi University of Technology Mechanical Engineering Department

Year of _2024Syllabus

Year Semester| Fall Pre-taking)\( o
Course
Course Microelectromechanical ID{equire d Optional |Credit 33
Systems (MEMYS)
O our
Instructor Pan Chi Hsiang , 0933270297, pancs@ncut.edu.tw ;
Textbook 4 #.4153% and Teacher’s lectures
o bR RABE RAEAT o PAHFTAAITES 0 89
£330
® T A PERIREFE, P EARAL S EZ KB, 1 ¥
FAF L B 3 £ 7 A
® Microsystems Technology and Microrobotics, Sergei Fatikow and
Ulrich Rembold
® Micromachines:a new era in mechanical engineering, Fujimasa, Iwao,
/Oxford University Press
® Fundamentals of microfabrication, Madou, Marc J. /CRC Press
® SPIE Handbook of Microlithography, Micromachining and
Reference Microfabrication, Volume 1: Microlithography; Volume 2:
Micromachining and Microfabrication, Rai-Choudhury P./ 1997, IEE
Materials and Revices Series 12
® Microactuators:Electrical, magnetic, thermal, optical, mechanical,
chemical & smart structures, Tabib-Azar, Massood /Kluwer Academic
Publishers
® Simulation and design of microsystems and microstructures, Adey, R
A./Lahrmann, A./Lessmollmann, C./International Conference on
/Computational Mechanics Publications
® Nano- and microelectromechanical systems : fundamentals of nano-
and microengineering, Lyshevski, Sergey Edward. /CRC Press,
® Microelectromechanical Systems, Lee, A. P. & et al. ed./ASME
1. 2. What is MEMS? and Its Characteristics
3. Applications of MEMS and Examples of MEMS products
4. Commercial and Academic Organizations
5. Introduction to Microscopic world —Scale effect
6. Introduction of Micro sensors - Acting mechanisms of Micro
sensors
7. Introduction of Micro actuators -Acting mechanisms of Micro
Syllabus actuators

8. Introduction of Opto-MEMS

9. Introduction to Micromachining

10. Introduction to MEMS CAD

11. Measurement and Inspection of MEMS
12. Packages of MEMS

13.MEMS go on NEMS

14. Lectures from Industry
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National Chin-Y1 University of Technology Mechanical Engineering Department

Year of _2024 Syllabus(four-year program)

Year 4 Semester ([ Pre-taking Course
[0 Required : Credit
Course O optional  |Optional e o 373
Instructor
Textbook |Corrosion and Prevention
Reference
Briefly describe corrosion problems and|Chapter 1 Preface
electrochemistry, then introduce corrosion|Chapter 2 Thermodynamics and Electrode
forms, causes and corrosion environments,|Potentials
and then explain the most important/Chapter 3 Electrokinetics
preventive treatments. Chapter 4 Passivation
Chapter 5 Galvanic Corrosion
Syllabus Chapter 6 Crevice and Cavity Corrosion

Chapter 7 The Role of Microstructure
Chapter 8 Anticorrosion Design and
Material Selection

Chapter 9 Surface Treatment
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National Chin-Yi University of Technology Mechanical Engineering Department

Year of _2024 Syllabus(four-year program)

Year Seni()r Semester |[] Pre-taking Course
Course |Introduction to fuel cells H Ot |Optional | et 1373
Instructor |Jyun-Hong Chen
Textbook |self-compiled teaching materials
Reference PRI (FEVURR ) , B80T, BFE AR
Course summary Course units
1. Hydrogen energy applications
Explain the principle and analysis method|2. Hydrogen production method
of fuel cell, so that students with different|3. Storage and transportation of hydrogen
fields can integrate and enter the temple of|4. Introduction to fuel cells
fuel cell, plus introduce the practical|5. Fuel cell efficiency
Syllabus application of fuel cell in daily life with|6. Proton exchange membrane fuel cells
practical cases. 7. Solid oxide fuel cells
8. Molten carbonate fuel cells

9. Phosphoric acid fuel cells
10. Alkaline fuel cells

11. The ultimate eco-car

12. Green generator
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National Chin-Yi University of Technology Mechanical Engineering Department

Year of _2024 Syllabus(four-year program)

Year Fourth Semester |[] First Pre-taking Course
Design and development of (] Required . Credit
Course or : “Le |Optional our |3
lithium-ion battery O optional [P 3
Instructor | Ching-Huan Lee
Textbook
Reference
This course will mainly introduce the |1. Introduction
basic electrochemical principles and 2. Review of thermodynamics
manufacturing/assembly processes of |3. Chemical potential
lithium battery materials, as well as the 4. Electromotive force
history of global improvement of 5. Cathode and anode materials for
lithium battery energy storage lithium ion battery
technology, so that students can 6. Non-active materials and battery
understand the current status of assembly '
material research and development and |7- Design for all-solid-state battery
industry development trends in the field|3- Deslgn' for punch cells and 4680
of lithium batteries, and have the cyhndrwal cell
opportunity to Modify existing 9. Mld-term cxam.
electrochemical energy storage models |10- Circular economy
Syllabus : - 11. Thermal safety management
or architectures. In addition, as the . > y g
research on lithium batteries gradually |12- Introduction of operando analyses
deepens, battery material analysis 13. Operando ' elegtrochemlcal XRD/
needs to have both high temporal micro-calorimetric analyses
resolution and high spatial resolution. 14. Operando electrochemical vibrational
Therefore, it is imperative to develop spectroscopic analyses i
on-site electrochemical analysis 15. Operando electrochemical neutron
platforms at home and abroad in the diffraction analyses )
future. In view of this, this course will 16. Operando  electrochemical  nuclear
also introduce the basic principles and resonance analyses .
. . 17. Review of operando electrochemical
equipment architecture of several on- I
site analysis platforms. anatyses
18. Final exam.
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National Chin-Yi University of Technology Mechanical Engineering Department

Year of _2024 Syllabus(four-year program)

Year Seni()r Semester |[] Pre-taking Course
Course  |Automotive Engineering H Ot |Optional | et 1373
Instructor |Jyun-Hong Chen
Course Summary Course units
The basic principles of each car system,|1. Vehicle design and simple vehicle
including the engine, brakes, electrical|architecture
systems, and transmission, are explained,|2. Engine principle
providing a comprehensive understanding|3. Main actuating components of the
of the foundations of automotivelengine
engineering. 4. Gasoline fuel supply system
5. Automobile fuel
Syllabus

6. Cooling system

7. Internal combustion engine

8. Compression ignition engine

9. Transmission system

10. Electronically controlled automatic
gear shifting

11. Suspension system

12. Braking system
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National Chin-Yi University of Technology Mechanical Engineering Department

Year of _2024 Syllabus(fo

ur-year program)

Year

Semester ([

Pre-taking Course

Course

Thin Film Materials with Applications

L]
L]

Required
Optional

Credit

Optional 3/3

Hour

Instructor

Yi-Fan Huang

Textbook

Ohring, Academic Press (2001).

Materials Science of Thin Films: Deposition and Structure, Milton

Reference

Syllabus

This on the
development of thin film materials
and coating technology. Students
be able the
fundamentals of thin film materials

course focuses

will to learn
and vacuum coating technology,
such as modes of thin-film growth
and structure analysis, thin film
deposition technology, and
applications. Students will be able to
familiarize with the vacuum coating
technology, which will serve as a
basic training course for them to join

the related industries.

. Introduction to thin film
technology

2. Vacuum technology-I

Vacuum technology-I1

Gas discharge and low

temperature plasma

5. Thin film growth-I

6. Thin film growth-II

7. Thin film structure and epitaxy

8. Thin film deposition technology

9. Midterm exam

10.Evaporation processes

11.Ion beam deposition

12.Chemical vapor deposition

13.Dry etching

14.Planarization

15.Thin film materials

16.Characterization of thin films and

surfaces
17.Application of thin film materials
18.Final exam
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National Chin-Yi University of Technology Mechanical Engineering Department

Year of _2024 Syllabus(four-year program)

Year Semester |[] Pre-taking Course
Course  |Mechatronics H Goaured |Optional | St 1373
Instructor |Huang, Cheng-Kai
Textbook |Self-compiled teaching materials
¥ & & » Christopher Kilian(#* =32 3 3 = B 3
Reference|,, - + » o rram e op ol o W N L e R Bk . % o e
WREEHEI - @R RFERY (5K WREE S F 2 2 E
Learning about controllers, operational{l. Introduction to Control Systems
amplifiers, and signal conditioning based|2.  Microprocessor Controllers
on microprocessor architectures,|3.  Microprocessor Controllers
mechanical systems, sensors, DC motors,|4. Operational Amplifiers and Signal
stepper motors, AC motors, Conditioning
electromechanical actuators, hydraulic|5. Operational Amplifiers and Signal
actuators, pneumatic actuators, and Conditioning
principles of automatic control. 6. Mechanical Systems
7.  Mechanical Systems
8.  Sensors
9. Midterm Exam
Syllabus 10. Motors
11. Motors
12. Motors
13. Actuators
14. Principles of Automatic Control
15. Principles of Automatic Control
16. Motion Path  Generators and
Trajectory Design
17. Motion  Path  Generators and
Trajectory Design
18. Final Exam
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