Bt % PME 11120 T3EE () Work Shop Practices (I)
BR4E - 111 ZB4ETEEH Syllabus for the 2023 Spring Semester

PR BRIRE e SEPE W6W7W8  Tsing Class Wednesday 14:20-17:20
Lecture and lab time #£¥ff R6R7R8 Hua Class Thursday 14:20-17:20

PeeRZiE Classroom T1.—215#;%= Engineering I, Room 215

EEZ=E Labroom FlFi, Scientific Instrument Center Building

SefBiR Prerequisite T FEEEET  Computer Drawing |

ZLEM Instructor FHPEH Professor Albert Shih, shiha@umich.edu, Phone: 03-5715131 ext. 33792
Lab leaders 1R 2% Jhing-Zong Chang jinrong.chang@mx.nthu.edu.tw

ZZE 1] Yu-Sang Li leeyusan@mx.nthu.edu.tw

BiZ Teaching Assistants (TA)
#U35E By General manufacturing labs
Mlie 5 / jk7755986@gmail.com

S JELE / tony880201@gmail.com

IR 5E% / harry246254@gmail.com

MESE 1 5 #fif42% Robotic and 5-axis machine lab
2/ $109033802@m109.nthu.edu.tw
K18/ adam950979514324@gmail.com

MARIE / a25394486@gmail.com

SRI248E Course Website  http:/elearn.nthu.edu.tw NTHU official links for all announcements

HRIE Textbook Chinese Translation of Metal Cutting Theory and Practices, 3" Ed., 2016, CRC Press,
ISBN 978-1466587533

5 R aHIEE (15%) ~ BB MERRNER (70%) ~ HIEREE (15%)
Grade In-class quiz (15%), Lab attendance and grade (70%), Final exam (15%)
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This is a foundational course for NTHU Power Mechanical Engineering curriculum. The aim is for
students to have experiential learning on 1) hands-on skills in practical machines from shop practice and 2)
knowledge of manufacturing factory, computer-numerical controlled (CNC) machine, and shop operations
with Internet of things (IoT) for smart manufacturing from lectures. The course has 11 labs.

1. Manual lathe (W Chang): Components and function of the turning machine, operating the clamping,
spindle, turret, cutting tool, tail stock, and turning/drilling functions

2. CNC lathe (Yu-Shan Li): Understanding of the CNC lathe, controller, encorder, programming,
process parameters, tool path, workpiece clamping, home/zero the position, CNC operation, 2D and
3D cutting, troubleshooting.

3. Manual milling machine (CT Cheng): Components and function of the milling machine, tool holder,
surface milling, groove edge milling, and drilling.

4. CNC milling machine (Bai-Zhao Pan): Understanding of the CNC mill, controller, encorder,
programming, process parameters, tool path, workpiece clamping, home/zero the position, CNC
operation, 2D and 3D cutting, troubleshooting.

5. Welding (Jing-Lang Chang): Introduction of welding techniques, protective equipment, fixture for
welding.

6. Glass material processing (Chin-Fa Hung): Glass tube heating and flame control, high temperature
melting operation skills, and finished product production

7. Hand tools and bike assembly (Jchun Chen): Introduction of hand tools and bicycle structure, the
disassembly, assembly and adjustments using hand tools.

8. Drilling and filing (Y Lee): Techniques for line drawing, center hole punching, drilling, tapping,
sawing, etc.

9. Computer-aided manufacturing (CAM) basics (Wen-Hong Huang): Basic functions of CAM,
computer graphics, simulation processing, output program., additive manufacturing.

10. Robot and 5-axis machine (Hsu): Components and design of a robot arm, programming the paths,
machine operations, troubleshooting.

11. Design for manufacturing as a team (Jhing-Zong Chang): 4-5 students per group to design, fabricate,
match, and assemble a part using manual lathe, drilling, and filing skills.

We have coordinated with the Graphics professor (ZI[{Z£E&) to transfer CAD drawings for the CNC lathe lab
(Lab 2 with Yu-Sang Li) and 5-axis machine lab (with 772, &G, MAR L) to learn the basics of digital
manufacturing.

The lecture part of the class focuses on the machine tool and tooling introduction, supplemented by the
introduction of companies with excellence in manufacturing. To achieve the excellence in product design
and manufacturing, in addition to CAD skills, engineers also need to have practical experience in
manufacturing processes and systems. The workshop practice course is important for experiential learning,
which allows students to have the opportunity to operate machine tools and understand the equipment and
processes in manufacturing. The goal is to cultivating students' knowledge of “manufacturing excellence.”



Group Arrangement
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1. Each class has about 60 students and is divided into 12 groups, each group has 4 to 5 students (arranged
by TAs). Each group will rotate during the semester to complete all 10 labs within a 12-week period.

2. Each lab will be guided and explained by the staff of the Scientific Instrument Center. Each week, the
staff will evaluate the student learning and give a score.

3. The apprenticeship model is utilized in the lab. Apprentices must obey the command of the master
instructor. In a safe and controllable state, and due to the limited number of machines, an individual is
operating the machine while the others are observing and waiting for their turns.

4. Students are required to fill in an attendance record form each time they arrive at and leave the class.

5. To enforce the safety, the instructor (personnel of the Scientific Instrument Center) participates in the
whole process during the training. The apprentice must abide by regulations of the factory and lab. If
the student cannot attend the class for some reason, he/she must ask to be excuse from the master/lab in
advance.

SRF2Z Course Schedule:
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Week Tsing Hua Lecture Lab
SO E S (E PSS
41 215 | 2/16 rm Manufacturing and the No Lab

society: making values vs.
making products
T R AR TR AR R
#H2* 2/22 | 2/23 Shop safety rules and Lab#1
Basics shop knowledge 5E5:2%
HEhE— F, BRI, 18
FFTHIE, iE7%

#3 3/1 32 Manufacturing excellence I: Lab#2
James Watt, Eli Whitney, Ford
Model T and John Parson
RS T B HRE R
#4 3/8 3/9 Manufacturing Excellence II: Lab#3
Toyota manufacturing systems
HilEGE = aEER O EES
K=
#5 3/15 | 3/16 Manufacturing Excellence I1I: Lab#4
TSMC value and business
philosophy
LG RRTHINTRZE TR R
#6 3/22 3/23 Ffiir/\ 5 Manufacturing Lab#5
Excellence 1V: Tesla and SpaceX




HEEUE T GERIENRP
T E
#7 3/29 | 3/30 | Manufacturing Excellence IV: Lab#6
Hidden Champions (Mittelstand)
of Taiwan Manufacturing

#8 4/5 4/6 | N ER No class — Spring break No class
T EMEA - B R B E i
#9 4/12 | 4/13 Machine tools and Taiwan Lab#7

Machine tools industry
THRENR RS A AR P RS A R
NTHU Power Mechanical
Engineering graduates in
semiconductor industry
T SR T BRI TR 15
B, 2 REI, A
411 4026 | 427 Worl@-class machines and Lab#9
workpiece examples: gears,
aircraft engines, and
semiconductor
BUGILIESE, T3£4.0, V)54
A FHERE Manufacturing
#12 5/3 5/4 supply chain, Industry 4.0, Lab#10
Internet of Things (IoT), and
smart manufacturing
TEERaEE M BUEHRIRH R
#¢ Circular economy and the
impact of manufacturing to the
environment
RS f BN — RS
8 R S
#14 5/17 | 5/18 | Manufacturing Excellence IV: Lab#12
The past and a new generation of
Taiwan manufacturing leaders

#10 4/19 | 4/20 Lab#8

#13 5/10 | 5/11 Lab#11

#15 524 | 5/25 N _EZR No class Make up lab
H b
#16 531 6/01 E}E%_%{ﬁ Make up lab
Exam preparation lecture
#17 6/7 6/8 HA>R=% Final exam Make up lab

* AP B ey H H Potential travel date of Professor Shih attending an International Conference
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YE% Homework:
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Homework 1.

Summarize the shop safety rules and basics shop knowledge required for Shop
Practice (I) class in two pages.
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Homework 2.

In two pages, discuss the production rate and innovation of manufacturing Ford Model T.
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P H ELE 58 S /Lexus BLEt3: R 5 FHYSHE - Fif S ERE R HTTEREAE
EEEH?

Homework 3.

In two pages, compare the sales of Toyota/Lexus in Taiwan to other competitors and
interview car owners and discuss why they love Toyota cars?
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Homework 2.

In two pages, highlight five key lessons you learned from studying the TSMC value and
business philosophy.
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Homework 5.

In two pages, select and explain five most impressive innovations of the Tesla and SpaceX.
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Homework 2.

In two pages, find and elaborate four manufacturing companies received the Mittelstand
(hidden champions) awards by Taiwan’s Ministry of Economic Affairs (MOEA).
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Homework 2.

In two pages, identify two outstanding Taiwan machine tool or semiconductor equipment
companies (can be big or small) and explain why they are successful in sales and business.



TESES. JETE 5/10 F1 ZEFE 5/11 ZATHRR

PR B At 3 97 7 B it 57 25~ ARG B /N =) 2 [ BLIE SRR L FERR 4.

Homework 2.

In two pages, describe the supply chain and supply connections among many companies in
the Hsinchu area on semiconductor manufacturing.
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Homework 2.

In two pages, describe manufacturing impacts to the environment in your hometown and how
this may be reduced. If your hometown has no manufacturing industry, then use Hsinchu as
the site of discussion.
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Homework 2.

In two pages, select five outstanding leaders in Taiwan manufacturing and explain their
contributions.



