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National Chin-Y1 University of Technology Mechanical Engineering Department

Year of __ 2026 Syllabus(four-year program)
. . Materials Science and Engineering,
Year 3rd Semester | MSpring Pre-taking Course Mechanical Manufacturing
Course  |Precision Casting 5 Ol |Optional Credt— 1373
Instructor [Wei-Hung Yau

Textbook

Class Notes




Reference

Syllabus

This course introduces the fundamental

principles, materials, processes, and
engineering applications of precision
casting. The content covers core

technologies such as casting design and
design for castability, wax patterns,
ceramic shell molds, melting and pouring,
metal solidification, casting defects, and
quality inspection. It also incorporates
modern smart manufacturing applications,
introducing casting CAE simulation, the
application of artificial intelligence in
casting, the integration of 3D printing and
precision casting, Al visual inspection, and
digital twins, exploring their applications
in aerospace, automotive, medical, energy,
and high-end mechanical components.

Furthermore, it integrates sustainable
manufacturing issues such as green
precision casting, energy efficiency,

material recycling, carbon footprint, and
LCA (Life Cycle Assessment), cultivating
students' comprehensive precision casting
process  engineering  capabilities in
precision casting design, process analysis,
quality inspection and improvement, and
smart, sustainable manufacturing.

1. Introduction to Precision Casting,
Course Introduction, Academic Ethics
Guidelines, Group Discussion

2. Precision Casting Process

3. Casting Design/Foundry Design

4. Wax Patterns

5. Ceramic Shell Molds

6. Melting and Pouring

7. Solidification and Casting Defects

8. Quality Inspection and Non-Destructive
Testing (NDT)

9. Midterm Exam (Precision Casting
Special Topic Presentation) (Process +
Case Analysis, Al and Smart Sensing,
ESG/Energy Saving/Carbon Footprint)

10. Computer-Aided Engineering Analysis
in Casting, Casting Mold Flow Simulation
Analysis (Casting CAE)

11. Process Optimization

12. Application of Artificial Intelligence in
Casting (Al Casting)

13. Integration of 3D Printing and
Precision Casting

14. Digital Twin

15. Arttificial Intelligence Vision (Al
Vision)

16. Advanced Applications (Aerospace
High-Temperature Alloys, Medical
Implants, Automotive Lightweighting and
Green Low-Carbon Manufacturing)

17.  Green Casting/Green Precision
Casting/ESG ~ Comprehensive  Review
(Integrated Case Analysis)

18. Final Exam (Essay Writing Test)
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National Chin-Y1 University of Technology Mechanical Engineering Department

Year of _ 2026 Syllabus(four-year program)
Year 4 Semester 2 Pre-taking Course N O
Course |Inventions and Patents g Gewrel |Optional | Credit— 13/3
Instructor |Chun-Wei Chen
Textbook |Self-edited teaching materials

Reference




Syllabus

Course summary

This course aims to equip students with
fundamental knowledge and practical
application skills in invention, innovation,
the patent system, and intellectual property
rights. Beginning with creative thinking,
problem identification, inventive concepts,
and the fundamentals of patents, the
course progressively develops students’
comprehensive understanding of patent
searching, patent analysis, patent drafting,
and the patent application process. The
course integrates theoretical instruction,
practical case studies, and project-based
practice to guide students in identifying
innovative needs from everyday life and
engineering problems, applying creative

thinking and systematic innovation
methods to develop concrete inventive
concepts, and conducting prior-art
searches and patentability analyses

through patent databases.

Through project-based learning, students
will gain hands-on experience in
developing inventive concepts, conducting
patent searches, analyzing patent scopes,
and drafting patent documents. The course
develops students’ abilities in innovative

design, technical analysis,
problem-solving, and technical
communication,  enabling them to
transform creative ideas into concrete
technological outcomes with patent
potential.  Ultimately, students  will

establish practical capabilities covering the
complete process from “idea generation”
to “patent protection.”

Teaching unit
Unit 1: Introduction to Inventions and
Patents
Unit 2: Invention Practice
Unit 3: Patent Practice
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National Chin-Yi University of Technology Mechanical Engineering Department

Year of _ 2027 Syllabus(four-year program)
Year Semester |[J Pre-taking Course
Introduction to Precision Machine |5  Rrequired . Credit
Course Design O option |Optional our (3/3
Instructor |Lin, Wei-Chu
Reference PrGC}S}on Mechan}cal Accgracy Fundamentals
Precision Mechanical Desion
The main direction is to teach the Introduction to Precision Machinery
principles and  applications  of] Composition of precision machinery and
precision  machinery, introduce causes of errors
concepts such as precision and error, Precision Machinery Design Guidelines
and then introduce  precision Precision transmission mechanism
measurement technology and error Precision Material Properties
and precision compensation methods Geometric Error Detection and
Syllabus to understand the evaluation method Adjustment Technology of Mobile Station

of mechanical precision.

Assembly

Principle of Mechanical Accuracy
Detection

Positioning Error and Accuracy
Compensation Method

Precision Mechanical Design Concept
Practical design of precision mechanical
structure
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National Chin-Yi University of Technology Mechanical Engineering Department

Year of _ 2027 Syllabus(four-year

program)

Year Junior Semester |0 Pre-taking Course
Course  |The Introduction of Electric car E g;‘;“(j;jf Optional | Credt—= 13/3
Instructor |Jyun-Hong Chen
Textbook |self-compiled teaching materials
Reference | EEEN MM, TRITEE, £

Course summary Course units

1. The history and future development of]

Cultivate students' basic knowledge of] electric vehicles

green energy; This courses include green|2. Introduction of battery system

energy application and energy systems. 3. Energy management system

With green energy conversion system,/4. Motors used in electric vehicles
Svllab energy  storage fuel cell system,|5. Electric vehicle motor drive control

yliabus energy-saving photovoltaic system, learn| and power conversion

about the future green energy trend
application through course learning.

Electric vehicle charging system
Basic principles and introduction of]
hybrid vehicles

8. Fuel cell electric vehicles
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National Chin-Y1 University of Technology Mechanical Engineering Department

Year of __ Syllabus(four-year program)
Year 2026 Semester | Second Pre-taking Course
Semester

CPS-Oriented Intelligent Tool Wear

Prediction and Machining Monitoring [0  Required . Credit
Course System Design for Multi-Axis Machine | Optional Optional 3/3

Tools Hour
Instructor [Yue-Feng Lin
Textbook

Reference




Syllabus

Course Abstract:

This course 1s centered on the CPS-oriented
concept of smart manufacturing and
integrates structural analysis of multi-axis
machine tools, tool wear mechanisms, and
sensing and measurement technologies to
develop students’  capabilities in tool wear
prediction and machining monitoring system
design.

The course covers the fundamentals of smart
manufacturing and Cyber-Physical Systems
(CPS), dynamic characteristics of multi-axis
machining, Al model development, data
acquisition and feature analysis, monitoring
system integration, and hands-on project
implementation. Through the integration of
cyber-physical technologies, the course aims
to cultivate professionals capable of applying
these technologies to smart machinery and
advanced manufacturing.

Teaching Modules

Unit 1: Introduction to the Fundamentals of
Smart Manufacturing and Cyber-Physical
Systems (CPS)

Unit 2: Structural and Machining Dynamic
Characteristics Analysis of Multi-Axis
Machine Tools

Unit 3: Tool Wear Mechanisms and
Applications of Sensing Technologies

Unit 4: Data Acquisition, Feature
Engineering, and Development of AI-Based
Tool Wear Prediction Models

Unit 5: Integration of Machining Monitoring
Systems and CPS Architecture

Unit 6: Capstone Project Implementation,
System Validation, and Demonstration




WEIE 1108 EFRES KE F%‘ﬁiiﬁi

PRZR(e #3R) B8 % & A#HSH 24

i |2

S| 5 5 | RPPRE |Feam

1 egf

e i 1120 gooonE

3/3

18
i

BRI |

te X

o

ol
pull'y

1. #dra B> s> 2 &RE - 2009/5 ¢

2. W7 B F A 2ERE 02003

. BERFHAREP (52w A BB REE > 25 2010/12-
4. F ¥ 41 ool o B 2 ERFE 0 2009/4 -

6. Hcya 2 & F Y o FR4L - 2009 -

A2 o
N 4 1

a o

L:id 7oA

4 i@

PALIE & REHE~
B Y o = ~ CAD/CAM ## A2 5% 4c 1
el AR50 0 B4 M0 W E R K 4|2, CAD

P %

i 0 B -

APAL R M R W RV e WK~ S SRR
LR EER IR TDD S R LAY e A
¢oe g B R prd andoieR e UIR2. T A

deAe e g R84 1 CAD/CAM gedgig |1, & % #4250 4o 1 40 kY

.CA
.ﬁ_?_; II} vIl—l'? @;ﬁgj
SEAER AL =L EY IR RS
R S kT > B |1 E R
A o SR L (2 A

3.
4.

=

;ﬁt‘- GRS BARS EEAR A1 D
B2 e

~ o

a1
B AT 4

National Chin-Yi University of Technology Mechanical Engineering Department

Year of _ 2027Syllabus(four-year program)

Year 3 Semester |0 2 Pre-taking Course |55 & 1 i1 ~ 2
Course  |Precision Machining Technology E oii?;ﬂ;’d Option{a}l e 3/3
Instructor |# 1t §X
Class:
In this Class people will learn how to use 1. CNC mechanism .
CNC mechanism, and they can be creative 3. CNC(ISO-code) program design
CNC program by themselves. 4.CAD/CAM
Syllabus The Practical class can help learner add to Practical clags:
skilled CNC, program optimization, program 1. cnc-machine
improvement. .. 2. controller
3. program optimization
4. process improvement
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National Chin-Y1 University of Technology Mechanical Engineering Department

Year of _ 2027Syllabus(four-year program)
Year 3th Semester |l Fall Pre-taking
Course
Course  |Welding . ld{eqmre
Instructor |Tun-Yuan Chiang
Textbook |Welding
Reference
1. Introduction 9. Tungsten Inert Gas Arc Welding
2. Arc Characteristics and Welding|10.Metal Inert Gas Arc Welding
Equipments 11.Submerged Arc Welding
3. Welding Safety Rules 12.Plasma Arc Welding and Cutting
4. Types of Welding Electrode Flux |13.Heat and Welding Metallurgy
Svllab 5. Basic Welding Operation 14.Causes and Measures of Welding
yHabus e Oxyacetylene Welding| Defects
Equipments 15.Basic  Oxyacetylene Welding
7. Oxyacetylene Welding Operation|  Operation
Safety and Flame Adjustment 16.Welding Test
8. Oxygen Cutting
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National Chin-Y1 University of Technology Mechanical Engineering Department

Year of __ 2026 Syllabus(four-year program)
Year 3 Semester | Pre-taking Course
Course  |CNC Process B Openar [optionsl o 313
Instructor |Zue-Chin. Chang
Textbook

Reference

MasterCAM




Syllabus

(1)Objective:
Enable practising so that the CNC
machinery to operate, in order to meet
the needs of work, and can pursue to
analyse the working routine, design
program, cut the part and make one up
according to the work.
(2) Content:
1. Subject: CNC milling the centre
machine 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.

1. Introduction

2.CAM software Introduction and basic
operations.

3. CAM software, basic drawing and
modeling tool path and cutting

4. CNC centrum mechanism command

5.MasterCam applications and operations

6. Cutlery radius and lengthily of offset

7.2D, 3D graphics import and processing
(Autocad 2D drawing or inventor,
solidworks 3D drawing import and
processing)

8. NC post-processing and presentation
programs and operating transmission
controller

9. Machining paths simulation

10. Remotion machining
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National Chin-Yi University of Technology Mechanical Engineering Department

Year of _ 2027Syllabus(four-year program)

Year Semester | Pre-taking Course
C Semiconductor Processing Technol o Reauired | Gptional | Credt 3/3
ourse emiconductor Processing Technology |5 optional ptiona Hour

Instructor |Yi-Fan Huang

Textbook |Introduction to Semiconductor Manufacturing Technology, #&7%, &N, 2024

Reference

This course focuses on semiconductor|l. Overview of Courses and Academic
processes and technology. Students will be Ethics

able to learn the construction and|,
operation principles of various
semiconductor process equipment, such as
vacuum, diffusion, etching, thin film, and
other process equipment. It is expected 3. Vacuum technology and equipment
that students will be able to understand|4. Silicon substrate manufacturing
and familiarize themselves with various|  process

semiconductor processes and equipment,|5  Diffusion-I

which will serve as a basic training course|¢  yiffiysion-II

5
: : 6
for related industries. 7. Thin film deposition technology-I
8
9

Introduction to semiconductor
manufacturing processes and
equipment

he

Syllabus Thin film deposition technology-1I
. Midterm Exam

10. Wet etching

11. Dry etching

12. Ton implantation process-I

13. Ion implantation process-II

14. Lithography technology-I

15. Lithography technology-II

16. Metalization process

17. Chemical Mechanical Polishing

18. Final Exam




WEIE 1108 EFRES KE F%‘ﬁi#%'ﬁ

PRFIR(e H3R) B8 » % 5.6.7 & A HFrT4
FRER TR | = FrERERHA 5E —EAHE | EFREERE S E
PLE M8 [FESpas 1127 & BEE P B3
PRl | S 2
R T AEEEE T
RS & e B Al Y 5 A BRI - |1 ’FEEEL 2.8 AHT A
ﬁﬁu%{lﬁﬁ% iﬂﬁ%ﬂ%ﬁﬁ”‘%ﬂm 3. ﬁlJ (EE AR B 4.8IE 18 T C
g ZEREFIELEE B - FEE T oraHET R o (7|5 SRR EL Sy 4H 6. S5 F LR
. H“‘ﬁwﬁ(@%&ﬁﬁéf‘t—fkb{aﬁ FAVHT| 7 BRI R 8. F &=
T B AT DR RS9 H ks 10.TRIZ iz A
% BRIV E R - 11.TRIZ ¥4 B 12.TRIZ 34 C
i 13755 tLH 240
145 Y55 BH-- [ 2B a5
G2 1553405 am AT A A
16. 53405 5w AT A i B
17. 53405 AT 2 i C
18 R

National Chin-Yi University of Technology Mechanical Engineering Department

Year of _ 2027 Syllabus(four-year program)
Year 3 Semester |0 Pre-taking Course
. Credit

Course Product de\{elopment and O Rt |6 onal redit_ s

manufacturing P
Instructor

This course will teach innovative|l Overview

methods and strategies, and then|2. Creative Method A

explain the structure and focus of]|3. Creative Method B

patents with a number of]4. Creative Method C

representative patents. Then, we|5. Strategy and grouping

will discuss in groups, brainstorm|6. Patent Overview

each other to design and develop|7. Patent Search

some meaningful new products,|8. Patent example

and finally come on stage. Report|9. First draft of the topic
Syllabus [to the class the reasons for their|10.TRIZ Theory A

thoughts and the contribution of]
the results.

11.TRIZ Theory B

12.TRIZ Theory C

13. Unique invention

14. Unique inventions - classmates report

15. Group Discussion Innovation Product A

16. Group discussion of innovative products B
17. Group discussion of innovative products C
18. Final report
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