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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
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.
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BEEOERER LR YIEICDWTERIATE %,
MEPTNA ZOEERBICOWTCEHRATE %,
= | 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.
P8 BIZEDZERE O FHMEELE / Fulfillment of Course Goals (JABEE BI:ERIB D &)
H
ES
FEEETEIEE Course Plan
No. IEH Topics AZ Content
1 H [EZ] B3R & aEDHT 2 bO—-TEOBBAEL ETHOMEBL THEIIEOFEEDNRICOVWTERT
%,
% | Exercise: Proficiency Effects | Understand the efficiency of the assembly process through time measurement and
and Motion Analysis video analysis of straw crafts.
2 H | B#MERREEIMEEZERL | MIHELEEORBE RS BROAEBMEICOVWTEENABILBREE &5 ICHERL -
7=E%ET %, BT ERE L 7-3%5t (Design for Assembly) @ 10 h&% 1T 3,
% | 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 | £EMELEESR HMBREEICH T 2RET O R ERERFEOEK - ERICOVWTHEHRT 5,
Z | Production Mode and | Overview of the manufacturing process and the configuration and operation of
Production Method manufacturing facilities in the machine parts industry.
4 B | [EE] £EAB L EEEE BOM (Bill of Materials, EB@#ERF) & MRP (Material Resource Planning, &#177
EBEE) EELREICOVWTHSR LR EEIR M EEIIX MO ML —FRF7IC
EORBENRIEEITOVWTEET %,
¥ | 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 quantities based on the trade-off between inventory and ordering costs.
5 H | &EEBEL LM EEXRB BV TRBEEH T THREREL CEET ZHDOERBICOWVWT, 7
Zr/i\ﬂéxﬂﬁ@uxﬂﬂu WIS %,
% | Facilities Management and | Facilities Management and Safety
Safety
6 H BY] mEEEE RERT mEERELRE f%ufta)iit\ ZNTNOEEAICOWTHE L 728, ELEEZEL
TERZRD
Z | Quality Control and Quality | Outlining the differences between quality control and quality assurance and
Assurance understanding how each works through simple exercises.
7 B | SEIX0ERE LD BHOIRENRZIRY RY BAL, FEIFOESNEBRREEOFRICMANE DTS L LD
12, St POMBRBEICARS EBONIEEICERT 5,
& | 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 | MRIFofwmAa o CICER | MRITFICOWTHBL-H &, MROELFETH 2EEROHRNLEE L HNFH
DEEERNTE BERY LRI OWTERRAT 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 | BFIRE B - WFEMEE ERORFIRBICE DI FIRBOEES &, B&ET 280 - NFEMNEBICOWTRSRT
%o
% | Lattice Vibration and Thermal | The concept of lattice vibrations based on atomic vibrations in crystals is explained
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and Mechanical Properties and thermal and mechanical properties of crystals related to the lattice vibration are
described.
10 H | EFEELEREE B, FEK, BBREOBFBECPESCEOHRICOVW TR S &, FEEN 1B
ONEZEZAF—FE b TV I REZ—OBERBICOVWTHRICSN D,
% | 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 H | #8%L1 4 EER EROFEIMEOERICOVWTHAT S L LI, ERNAFEEEME O %
o, AFVEREERIYEOEGS EBHOREBICOVWTRENS,
= | 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 | B EROHMKMTEEDERICOWTERAT 2L &I, ERAMNAMEME OFZRT

= | 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 BERERER, BLEREL2YE. BEEADOIGAICDOWTERNS,

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

14 B | MR WMEEHOBEERDS B, &8, RIN. RE. Bk & OERBNREEZRALI-D
B, HEERBXEMEIE LT 7 FANR—E L= —DREBICDOWVWTRRT S,

Z | 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 | HEOHKE REOHIEE L TERRARZITI,
% | Summary of the Class To summarize the class, a written test is performed.

JB1&5:15 Prerequisite(s)

KL, EL. HEOBE HHIP) |

IoWTiE, AFIREOYBR L CFOERMMLH D ENLEELL,

H
£

Engineering).

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

RERBNEE (T8 -

Required study time, Preparation and review

BEE)

B | giE0EZICOVWTE, BAlE L TIREFBANTER T 20, REFBAICET LAVWSSIIEEET 5,
BEORETIE, BERICREITLR-MIRATI0T, LR— bOBREESEIC Ltu‘rb&%@lﬁé’&fggﬂ'é Eo
I | The exercises in the first half of the course will be assigned as homework if not completed during class time.

of lessens by referring to the report.

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

HRE 5EE Textbooks/Reference Books

H | ZREBEED RV, SEEIBROPTENT
% | No textbook is prescribed. Reference books will be introduced in the lectures.

BB D 5 iE R VEL# Grading Policy

H | ZBRoROEL BEROBRBICOVWTOL R — FOERICISEC CFHEYT %, BBROBERE 60%. L R— hDfER%Z 40%
& LCEHEd %,
% | 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 EE18% Point to consider
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ST DHIENETLL,
BIEOREICIE. BEERNOT Y VT o3y, BERHAEIC Moodle #FERT %, ERBEEBECEED-OIREICEH /Y
AVEEFSTDEIENLEELL,

B

For the 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.




