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H | 420U S ITERRIE, RAGMBEEZBALMEIIEREZER, ThoziiadhbEs 2T, BRL-BNZERT S L
SERETE N, BiEIN D, IR MEE. BETNMITHELEEZLXFTIRANH S,
COREOTF (EEILY) TlE. MIMELEZICST2HEBRE~OIFNT7 7O0—FII20T, BRESLFEFHOHIL S
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(MRIIE) Tld. ZMEZEICH DD DA LM Z WRIC, MRIZ0OERE 4 2BEEYEREZCERLEOE X AICIL
BILAaNL, MEOEBRNADMEMECTNNA XL LTOREDICBICOWTERT L L2BNET 5,
% | Industrial products surrounding us are designed and manufactured to achieve their intended purpose by giving shape to

materials with various properties and combining them. The former is often referred to as the materials industry and the latter
as the processing and assembly industry.

In the first half of this course (Production Engineering), the objective is to understand the engineering approach to various
problems in the processing and assembly industries from the perspective of historical background and competitiveness, and

to be able to use some of the tools in practice through exercises. In the latter half of the class (Materials Engineering), an
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attention is paid to various functional materials related to the materials industry. The purpose is to understand the

fundamentals of physical properties of matters based on the concepts of solid-state physics and chemistry, which are the

basis of materials engineering, and their applications for functional materials and devices.

B DOEZEBZE Learning Objectives

I | ik
i

BETR>MTHEIEEDEERICOWTRATE %,
SEBTEY EIF Y — D WTERICER B,
BEEDERENBHMEIC DO VWTRIATE 3,

MR TFNA ZOBEREBICOWVWTCERBATE 5,

To be able to explain the elements of the processing and assembly industry covered in class.

To be able to utilize the tools covered in the exercises.

To be able to explain the fundamentals of physical properties of solids.

To be able to explain the operating principles of materials and devices.

BiZDERE D HMEE# / Fulfillment of Course Goals (JABEE BS:&ERIB D &)

B | IO | ik

REEHEEE Course Plan

No. IEH Topics AA Content
1 H [EZ] BahR & aEDHT AMO—THOBMAEL ETH WA B L TEIIREOEENRLICOVTERT
%,
% | Exercise: Proficiency Effects | Understand the efficiency of the assembly process through time measurement and
and Motion Analysis video analysis of straw crafts.
2 H | EfaMHREEIMEEZEL | MIANEEORB L R EBMOAEBEIC O WTELNRAIIBEE & IR L -
F-E&ET #%. M EEE L 7-%5t (Design for Assembly) O 10 &% T %,
% | Interchangeable Parts and | After outlining the interchangeability of parts, which is the foundation of the
Design for Assembly processing and assembly industry, along with its historical formation process, the 10
articles of Design for Assembly will be outlined.
3 H | £EFEBEEEAR HMBREEICH T 2ET O R ERERFEOEK - ERICOVWTHEHRT 5,
% | Production Mode and | Overview of the manufacturing process and the configuration and operation of
Production Method manufacturing facilities in the machine parts industry.
4 H [&88) £EfE L AEEE BOM (Bill of Materials. ERm@#ERZE) & MRP (Material Resource Planning, BT
BEHE), EELFKIICOVWTHHRLAR EEIX M EHRTIX D L—FFTIC
EOCRBENFEEIZBICOVWTERET %,
& | Excersise: Production | After an overview of BOM (Bill of Materials) and MRP (Material Resource Planning),
Planning and Inventory | inventory and ordering, the course will provide an exercise on economic order
Control guantities based on the trade-off between inventory and ordering costs.
5 B | BB eM EERMBCBVTRBEEGEZR/-ITHRELRE L CEET 2-O0BERBICOWT, £/
REWFBEOFRETITOWTEERT %,
% | Facilities Management and | Facilities Management and Safety
Safety
6 H [EZ] REEE L RERT MEEELRERLDEL. TNTNOMEEAICOWTEG L%, BMEREEZEL
TERZFED D,
Z | Quality Control and Quality | Outlining the differences between quality control and quality assurance and
Assurance understanding how each works through simple exercises.
7 BH | £EIZ0ESRE NN BEDIREARAREZIRYRY BAS, FETFORENARBEORICUEDITD L LD
12, 5%, FONAREBICED EBDONIEEICERT %,
& | History and Future  of | Reviewing the content of the first half of the course, we will place it within the
Production Engineering historical development of production engineering and mention what we believe will
be the central issues in the future.
8 B | MRIFo#wmAa o CICER | MRTZICOWTHEBL-H &, MROELFETH 2EEROHBNLEE L HNFH
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DIBE L EBNZF RESD O RIS O WTERET 5,

% | Introduction to  Materials | After giving an overview of materials engineering, the microscopic structure of solids,
Engineering and the Structure | which are the main forms of materials, and their characteristics from a
and  Thermodynamics  of | thermodynamic viewpoint are explained.

Solids
9 B | FIRE) &2 - WFERIME EROBREFIREICE D CIEFIRBIOEES &, B&ET 280 - NFEMNEBICOWTRSRT
%o
= | Lattice Vibration and Thermal | The concept of lattice vibrations based on atomic vibrations in crystals is explained
and Mechanical Properties and thermal and mechanical properties of crystals related to the lattice vibration are
described.
10 | H | BFBELEREE ®B. FEH, BEEOEFEECERGCEOHERICOVWTRNRZH &, FEEKH, G
ODNBEEAFT—RE T VP RAZ—DOBEREBICOWVWTHRICSND,
% | Electronic  Structure  and | After discussing the differences in the electronic structure and electrical conductivity
Electrical Conduction among metals, semiconductors, and insulators, the operating principles of diodes and
transistors obtained from semiconductors are briefly mentioned.
11 | B | FEA LA F EERE EROPENEEOERICOVWTHET 5 L &I, ERNEFEEMROM%
o A T/TK%%T7% SDEAKP & BHDORBICOWTHEN S,

= | Dielectrics and lonic | The fundamentals of dielectric properties of crystals are explained and some

Conductors examples of practical dielectric materials are provided. Also, specific examples of
substances that exhibit ionic conduction and the principles of batteries are described.
12 | B | %Mk EROMKIEE DWTCHAT % & &b, ERNBEIEMR O EZRY

% | Magnetic Materials The fundamentals of the magnetic properties of crystals are explained and some
examples of practical magnetic materials are provided.

13 | B | BEE&K BIEIRSR, BEBAELI2YE. BEREADISHIZOWVWTHENRS,

Z | Superconductors The phenomenon of superconductivity, superconducting materials, and applications
of superconductors are discussed.

14 | B | XFHR WEEXROEEERDS b, Fl, T &Y. EfGEOERNGEEZHALLD
B, BENBEZMRE LTHET 7 A= L —F—DRBICOVWTRERT 5,

% | Optical Materials After explaining the basic aspects of the interaction between matters and light, such
as transmission, absorption, reflection, and refraction, the principles of optical fibers
and lasers are discussed as functional optical materials.

15 | B | BEDHKTE BREOHREEL LTEZHABRZITI,
% | Summary of the Class To summarize the class, a written test is performed.

E1EZ14+ Prerequisite(s)

L, 722

L. B¥0RE MHTH) |

IOWTIE, AFIRREOYBR L CFOERMMLH S ENLEELL,

5|
£

None, although entry-level knowledge of physics and chemistry is desirable for the latter half of the class (Materials

Engineering).

RERBNEE (T8 -

Required study time, Preparation and review

BEE)

B | gioEZIc >0t RAE L TRERFEANTER T2, BERBAICET LAWSSIIEEET 5,
BEDORETIE, BERICETLFA-MIORHATE20T, LR—-—FOBEEZSEICLANOBREONREZER TS 2 &,
Z | The exercises in the first half of the course will be assigned as homework if not completed during class time.

For the latter half of the class, the report imposed during the lessen is returned, so that students should review the contents

of lessens by referring to the report.

HRE SEZE Textbooks/Reference Books

H | ZHEEEDRL, SEEEIBEROPTENT
Z | No textbook is prescribed. Reference books will be introduced in the lectures.
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H | #BAROAROBE L HEFORBEICOVTOLFR— FORERICIS L THET 2, ABROBERZ 60%. LF— FDfER%E 40%
& LCEHEY %,

Z | Grades will be based on final exam results and in-class paper assignments. Percentage of evaluation will be: 60 % for exam
results; and 40 % for paper showings.

B | AIEREICIE, ~"YIFEREhyE— BR. €A77, LB - BE, BREGPAANTESZTANA R (Rv— b7+ V)
ST HIENEFTLL,
BIEOFEICIE, BEBEROT Y V77 a v, BERHREGEIC Moodle ZERT %, EREEBECEEO-OIREICEH /Y
AVEE/FETHIENEELL,

= | Forthe first class, students are expected to bring scissors or cutters, a ruler, sellotape, and a device (such as a smart phone)

that can record, playback, and measure time.
For the first half of the course, Moodle will be used for uploading class materials, reactions, and submitting assignments. It
is recommended that students bring their own computer to class as well for viewing materials and doing exercises.
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