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% | We will examine the characteristics of inorganic materials, particularly metals and alloys, focusing on their constituent

elements, chemical bonding, crystal structure, and microstructure. Special attention will be given to non-chemical factors
such as crystal orientation and strain, considering various applications such as aerospace, biomedical, and high-temperature
environments.
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FEDEEBIE /Learning Objectives

H | &Mkl ICEBELUVE20BMATHR. (LFHEE. BREE. HE0BREERT 5,
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A BL T, EBMHOEE LFFMICHBEAMARZNREE5ICDT 5,

Understand the relationships among constituent elements, chemical bonding, crystal structure, and microstructure in

b

inorganic materials, particularly metals and alloys.

Learn design principles for functional properties of metallic materials in applications such as aerospace, biomedical, and
high-temperature environments.

Develop the ability to assess how non-chemical factors—such as crystal orientation and strain—affect the properties of
metallic materials.

Understand mechanical properties, corrosion resistance, and biocompatibility of metals and alloys in relation to their
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structure.

Acquire materials science perspectives necessary for selecting and evaluating metallic materials through real-world case

studies.

B ZEDERME O EEX / Fulfillment of Course Goals (JABEE B8:&HRIB D )

JBE| IO [ ik

REETEIEE /Course Plan

No. IEH Topics AZ Content
1 B | A48 EROEDABREDHA RV R
Z | Guidance Guidance for the course
2 H | &g RoEE mM Rl oBEE e 48
% | Types of inorganic materials Types and classification of inorganic of materials
3 H | #B&AE7Ivox BERt7 Iy 7 20FEIEA
Z | Ceramics for structural | Chemistry and application of structural ceramics
applications
4 H| 7EL77ZXET53Iv R €7 Iy IMHOFRERE
Z | Amorphous ceramics Amorphous structure of ceramic materials
5 H | S#gEL7Iv o2 EYEF B LUOMEFERAEO LT I v IR
% | High performance ceramics High performance ceramics
6 B | AN & RE BN, HEEB LUOHTR. BBRE. LA—OKA AHFORMEEERE, HE&R
ErREICE R B HE,
% | Phase Diagrams and | Binary phase diagrams, eutectic and peritectic systems, solid solutions, lever rule,
Solidification microstructure development during cooling, and the effect of cooling rate on
solidification.
7 B | #-ik%& (Fe-C) 1K Fe-CHHMDERE. 52 (7274 b, A—XTFA b, XV &4 ) HITK
o. ERRIG. /8—=F 4~ N FA b, wAUTUHA FDOFRK, ML SEREHNH
HEEE L MRS R 22 E,
& | The lron-Carbon (Fe-C) Phase | Understanding the Fe-C phase diagram, the phases involved (ferrite, austenite,
Diagram cementite), eutectoid reaction, peritectic reaction, and the formation of pearlite,
bainite, and martensite. Influence of composition and cooling rate on microstructure
and mec
8 H | oz MOBET AR (RyEv—& BRIFE BFE). MUBTOEX (Bl 205,
TRY V) BEBLUSENI. o0 7R XAAMOMMESES L OREICS
ZDEE, MOEREZOEESHICEREH TS,

% | Processing of Steel Steel manufacturing processes (Bessemer, electric arc, basic oxygen process), heat
treatment processes (annealing, quenching, tempering), hot and cold working, and
the impact of these processes on the microstructure and properties of steel. Focus
on steel

9 B | ofEE. &% I6HA B ZMOEE (REH. 22, X7 LM, TEMA ). ZOEMAEST GRE.,
Bt B, WEMN). BLUER MZE. BBE, EREERGEDEETOREDIGA
12D W TSR,

Z | Types of Steel, Properties, and | Overview of different types of steel (carbon steels, alloy steels, stainless steels, tool

Applications steels, etc.), their mechanical properties (strength, toughness, hardness, corrosion
resistance), and their specific applications in industries such as construction,
10 B | #5858 : B8, 5. ISR FHHROTESE (KEEk. Bk, X7 X A ILEEk. AR . T OB S, MRS
GRE. BE. MEFEM). BLUOHH. M%E. BFE, BRh S ToHUNLEA, #
¥ & OSFEAEN BRI REICE R 282,
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& | Cast Iron: Types, Properties, | Overview of cast iron types (grey iron, white iron, ductile iron, malleable iron), their
and Applications microstructures, mechanical properties (strength, hardness, wear resistance), and
typical applications in machinery, automotive, and construction. Influence of compos
11 | B | 8#5% B8, FE A TIVIZTL, RTFVTL, FRUVBGEREDEREEICDWVWTORBN, ZDEEE,
MEM. MENESLICERTE T, M. BEHE, EERERLZ S TOIGAICDOWTER
B, HEex BB T 2 7- 0 DEEHEME L CIITRAMIC D L THEER,
= | Light Alloys: Types, | Introduction to light alloys such as aluminum, magnesium, and titanium alloys. Focus
Properties, and Applications on their low density, corrosion resistance, and strength-to-weight ratio. Applications
in aerospace, automotive, and biomedical industries. Overview of alloy compositions
12 | B | AES B85, FiE. A HiR, B 0-Z v T LAEREDFAEICOVWTOHME, BNBRE L UVMEEME,
B, MIHICESZEL, BR. 8. ¥ EMEEXCORA, 6k (FER.
AR Zy s E) RS K OHREICE R DEE,
= | Copper Alloys: Types, | Overview of copper alloys such as brass, bronze, and copper-nickel alloys. Emphasis
Properties, and Applications on their excellent electrical and thermal conductivity, corrosion resistance, and
machinability. Applications in electrical, plumbing, marine, and decorative industries.
|
13 | B | skteass L EBaE BRVBRRECERI NI SHEGE (BaE. MAEE. BRES) ORBN, BE
& (BRBE. WRMK. EFMHEAY) OFBOREL. ZOMEFH, TRILF—,
CFUBREZETOIGH, = v 7/, AL b, FRUGBEDEETENERRA LICRT:
T&E & Z OMIHEDHE.
Z | Advanced Alloys and | Introduction to high-performance alloys used in extreme conditions, including
Superalloys superalloys, refractory alloys, and high-temperature alloys. Focus on the unique
properties of superalloys (e.g., strength at high temperatures, corrosion resistance,
fatigue r
14 | B | €BoRERR EEOFHATMT 2720 DX EAEBNS L UOYENABROBE (5I5RAER, BER
R, BEHRR. BEyHER. 0V -THR)., AREE HE BROBIRICOVL TR,
BEDRAICAT-HRREICE T2 N0 0ABROEERICESETH TS,

% | Testing Properties of Metals Overview of key mechanical and physical tests used to evaluate the properties of
metals, including tensile testing, hardness testing, impact testing, fatigue testing, and
creep testing. Explanation of testing standards, methods, and interpretation of resu

15 | B | &&&k A—XRTEMINTTRNTO MY 7 ICET 2HENLTE, SRERTIER. @BH L
UEE0RM, . IAE 6€0EE, AREMICE I 2BRETMT 2, AR
ILEIRERE, BEHE, SBEFLU0ES0ERBOICHICET 2 RENAREEROF
KTiThn s,
& | Final Test Comprehensive assessment covering all the topics discussed throughout the course.

The final test will evaluate students' understanding of metal and alloy properties,
phase diagrams, processing methods, types of alloys, and testing techniques. The
exam wil

BIEEH /Prerequisite(s)

5|

.

ES

RERBNEE (T8 -

#38%) /Required study time, Preparation and review

H | BR2ARIIBENARIOTHDDT, FEELIIRR >T-WIGZ KD 5,

Z | The contents of this course require imaginations: it is needed an attitude different from that followed in the undergraduate
courses.

HRlE SEE /Textbooks/Reference Books

H

E2
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