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National Chin-Yi University of Technology Mechanical Engineering Department

Year of 2026 Syllabus(four-year program)

talkino |Physics, materials, metallurgy, machinery,
Year 3rd Semester |l Fall Pr(e: taking ele};igi i?sla erials, metallurgy, machinery.
ourse
. . Required . Credit
Course |Non-Destructive Testing Op(tl1 nal Optional | = four  |3/3
Hour

Instructor |Wei-Hung Yau

Textbook [Z2E 3R] (F 2 ix) /MR ~ B R/ > =R F

Reference

(Class Notes




Syllabus

"Non-destructive testing" (NDT) integrates
cross-domain ~ knowledge  such  as
mechanics, electronics, electrical, physics,
chemistry, materials, etc., and is applied to
ensure the safety and reliability of
equipment in modern industries. This
course introduces various kind of non-
destructive inspection type, principle and
application is intended to enable students to
acquire relevant professional knowledge
and practice and cultivate important skills
in the future workplace.

l.Introduction to Non-Destructive Testing
(NDT);Applications of NDT in Various
Industries

Academic Ethics

2.Fundamentals of Materials and Physics
(Sound Waves, Electromagnetic Waves,
Radiation), Basic Chemistry

3.Common Material Defects and Failure Types

4.Visual Inspection

5.Liquid Penetrant Testing (PT)

6.Magnetic Particle Testing (MT)

7.Midterm Exam - NDT Project Presentation

8.Ultrasonic Testing (UT)
Laser Ultrasonics & Non-Contact Testing
Technology

9.Radiographic Testing (RT)
Robotic Automated Inspection
Application of Robots & Drones in NDT

10.Infrared Thermography Testing (IRT)
Terahertz Testing Technology
Applications

11.Eddy Current Testing (ECT)

12.Case Study Analysis
Digital Twin & Al Applications
Intelligent Monitoring Systems

13.International Standards & Certifications for
NDT
(ISO 9712, ASTM, ASNT);17.NDT|
Certification & Industry Requirements

&

14.Final Exam (Written Test)
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National Chin-Y1 University of Technology Mechanical Engineering Department

Year of _2026 Syllabus(four-year program)

Year 4 Semester |7 Pre-taking Course [N O

Course  [Manufacturing Process Planning E 2;?;‘;;;? Optional | Credit—" 13/3

Instructor |Chun-Wei Chen

Textbook |Self-edited teaching materials

Reference
Course summary Teaching unit
This course mainly uses the concept of ® Unit 1: Scooter manufacturing
process integration to integrate process planning and implementation
manufacturing process planning methods |@  Unit 2: Walking aid manufacturing
into practical cases, allowing students to process planning and implementation
learn manufacturing process planning

Syllabus methods through the implementation of

manufacturing process planning cases.
Through this course, students can learn the
steps and methods of manufacturing
process planning as well as the academic
knowledge and practical attitude of
manufacturing process planning.
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National Chin-Y1 University of Technology Mechanical Engineering Department
Year of _2026 Syllabus(four-year program)

Year Semester |[] Pre-taking Course
Course  |Precision Machine Tool Technology % 2;%;3;;? Optional | Credit—" 13/3
Instructor |Lin, Wei-Chu
Course Summary 1. Development trend of machine tool technology.
This course aims to introduce 2. Structural configuration of precision machine
technologies and topics related to  |tools.
machine tool design and 3. Rail system design technology.
development, including various 4. Feed system design technology.
machine tool structure configuration |5. Lathe design and development technology.
design and precision testing 6. Milling machine design and development
concepts. Through physical technology.
simulation assembly teaching, 7. Grinding machine design and development
students can understand the technology.
Syllabus relationship between the whole 8. Five-axis processing machine development

machine and the components of
each module , At the same time, be
familiar with the assembly method
and procedure and the skills of
using the fixture. Then learn
precision measurement, product
testing and adjustment technology,
and establish the practical ability of
complete machine design and
development.

technology.

9. Development technology of turning and milling
compound processing machine

10. Gear processing machine development
technology.

11.  Precision
technology.
12.Static accuracy measurement technology of]
the whole machine.

assembly and verification
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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
* 7 3 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
® 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 2026 Syllabus

Year Semester| Fall Pre-taking None
Course
Course Microelectromechanical lD{equire d Optional Credit 33
Systems (MEMS)
o Hour
Instructor [Pan Chi Hsiang , 0933270297, pancs@ncut.edu.tw ;
Textbook |+ 424%:% and Teacher’s lectures
® O T HiZ L RARE > R ERT Y HEREFT AT L 8O E3 T -
@ T KM PRSI EE, Y EARAL A EZ KRBT, 1 EHEFE T IR B
®  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
®  Microactuators:Electrical, magnetic, thermal, optical, mechanical, chemical & smart
Reference stmctur?s, Tabib—Azgr, Massoqd /Kluwer Academi.c 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
1. What is MEMS? and Its Characteristics
2. Applications of MEMS and Examples of MEMS products
3. Commercial and Academic Organizations
4. Introduction to Microscopic world —Scale effect
5. Introduction of Micro sensors - Acting mechanisms of Micro sensors
6. Introduction of Micro actuators -Acting mechanisms of Micro actuators
7. Introduction of Opto-MEMS
Syllabus 8. Introduction to Micromachining
9. Introduction to MEMS CAD
10. Measurement and Inspection of MEMS

1
1
1

1. Packages of MEMS
2. MEMS go on NEMS
3. Lectures from Industry
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National Chin-Yi University of Technology Mechanical Engineering Department

Year 3 Semester ([ Pre-taking Course
Course  |VFD elements Thyristors E% Opieret |Optional | Credit—= 13/3
Instructor |FS&{—
Textbook
Reference
This lecture introduces the Characteristics of Thyristors
Performance and Controll Types of Thyristors
Methods of Thyristors,which is Silicon Controlled Rectifier(SCR)
The main elements of Variable AC Thyristor(Triac)
-frequency Drive [VED]; Trigger Thyristors
Syllabus and aids students to know & use Relaxation OSC circuits

Thyristors effectively.

Phase-controlled circuits
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National Chin-Y1 University of Technology Mechanical Engineering Department
Year of _2026 Syllabus(four-year program)

Year 4 Semester | Pre-taking Course
Course  |Plastic Working % 2;?;‘;;;? Optional 3/3
Instructor |Tun-Yuan Chiang
Textbook |Plastic Working
Reference
1. Plastic Working
2. Introduction of Forging
3. Methods of Forging
4. Special Metal Forging
5. Introduction of Cold Forming
Svilab 6. Cold Forming of Steel Plates
yrabus 7. Forming of Club ~ Shapes ~ Tube
8. Special Metal Forming
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National Chin-Y1 University of Technology Mechanical Engineering Department
Year of _2026 Syllabus(four-year program)

Year 4 Semester |[] Pre-taking Course
Course  |Corrosion Engineering % 2;?;‘;;;? Optional | Credit—" 13/3
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 2026 Syllabus(four-year program)

Year Fourth Semester |[] First Pre-taking Course

Course Design and development of O Requied |y oo Credit Hour |3/3
lithium-ion battery O Opional VP

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 Dbattery
understand the current status of assembly '
material research and development and |7- Design for all-solid-state battery
industry development trends in the field|8. Design for punch cells and 4680
of lithium batteries, and have the cyhndncal cell
opportunity to Modify existing 9. Mld-term CXam.

Svllabus electrochemical energy storage models |10- Circular economy

y or architectures. In addition, as the 11. Thermal safety management
research on lithium batteries gradually |12- Introduction of operando analyses
deepens, battery material analysis 13. Operando . ele(;trochemlcal 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
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- :
site analysis platforms. anatyses
18. Final exam.
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National Chin-Y1 University of Technology Mechanical Engineering Department

Year of _2026 Syllabus(four-year program)

Year Semester (] Pre-taking Course
Course  |Thin Film Materials with Applications E gg‘}iﬂf Optional | Credit—" 13/3
Instructor |Yi-Fan Huang
Materials Science of Thin Films: Deposition and Structure, Milton Ohring, Academic
Textbook |p o5 (2001).
Reference
1. Introduction to thin film technology
This course focuses on the development of 2. Vacuum technology-I
thin film materials and coating technology. |3. Vacuum technology-II
Students will be able to learn the 4. Gas discharge and low temperature
fundamentals of thin film materials and plasma
vacuum coating technology, such as modes|5. Thin film growth-I
of thin-film growth and structure analysis, [6. Thin film growth-II
thin film deposition technology, and 7. Thin film structure and epitaxy
applications. Students will be able to 8. Thin film deposition technology
familiarize with the vacuum coating 9. Midterm exam
Syllabus technology, which will serve as a basic 10. Evaporation processes

training course for them to join the related
industries.

11. Ton beam deposition
12.
13.
14.
15.
16.

Chemical vapor deposition

Dry etching

Planarization

Thin film materials
Characterization of thin films and
surfaces

Application of thin film materials
Final exam

17.
18.
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National Chin-Y1 University of Technology Mechanical Engineering Department

Year of _2026 Syllabus(four-year program)

Year Senl()r (4th Semester |[] First Semester | Pre-taking Course
Year)
Introduction to Artificial i Credt
Course . H Seaued  |Optional 1373
Intelligence ptiona
Instructor |{Cai-Wan Chang-Jian
Textbook |Instructor-compiled teaching materials
1. Artificial Intelligence: A Modern Approach, by Stuart Russell ~ Peter Norvig
Ref: 2. Artificial Intelligence Basics: A Non-Technical Introduction, by Tom Taulli
clerence 3. Hands-On Machine Learning with Scikit-Learn, Keras & TensorFlow, by Aur¢lien
Géron
Course Description: Instructional Units:
This course introduces the fundamental|(I) Fundamentals of Artificial Intelligence
concepts, core technologies, and practical|(Il) Programming and Development
applications of Artificial Intelligence (Al). Environment
Topics include machine learning, deep|(Ill) Core Machine Learning and Deep
learning, natural language processing,|Learning Techniques
computer vision, and the ethical and|(IV) AI Model Implementation and
societal impacts of AIl. The course|/Applications
integrates Python programming and cloud-|(V) Al System Integration and Societal
based development environments, enabling|Issues
students to build and evaluate Al models|{(VI) Intelligent Automation and Edge
using frameworks such as TensorFlow or|{Computing
PyTorch. (VII) Project Development and
Syllabus | licati : :
rom an application perspective, the course|Presentation

further explores Al integration in mobile
devices, cloud services, robotic systems,
industrial automation, and edge computing
platforms. Through project-based learning
and final presentations, students develop
skills in data processing, model design,
system  integration, and  technical
communication. Upon completion,
students will gain a comprehensive
understanding of Al and establish a
foundation for interdisciplinary
applications and lifelong learning.
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National Chin-Yi University of Technology Mechanical Engineering Department
Year of _2026 Syllabus(four-year program)
Year Semester | Pre-taking
Course
Course CNC Process O Require Optional | Credit-+our (3/3
d Hour
Instructor |Z. C. Chang
(1) Objective: 1. Introduction
Enable practising so that the CNC machinery to 2. CNC centrum mechanism command
operate, in order to meet the needs of work, and 3. MasterCam applications and operations
can pursue to analyse the working routine, design |4. Pregram zero enactment
program, cut the part and make one up according to|5. Cutlery radius and lengthily of offset
the work. 6. DNC transfers and parameters enactment
(2) Content: 7. Machining paths simulation
Syuabus 1. Subject: CNC milling the centre machine 8. Remotion machining

procedure and make, Computer Aided
Manufacturing(CAM), designs program.

2. Object lesson:

The Computer Aided Manufacturing, the tool offset
and set up CNC milling the centre machine to
operate, coach and obtain Grade B certificates.

9. Measuration size Controls
CNC Technician test IT




