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H | BROELZ I v I RE, BRABFECEREEZR L, BAVEXSB OERINTWS, REETIE, €7 2 v /MO BRI,

BRMAME, TR L, ERNAGRYZAN—F2ZL2BMNELTVD,

Z | Modern ceramics have a variety of properties and functions utilized in a wide range of our industries. This lecture aims to

applications.

cover the basic aspects of ceramic materials including the solid state chemistry, the mechanical properties and their
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To understand the basis of crystal structures

To understand the lattice defects

To understand the effect of off-stoichiometry

To understand the breakage of the chemical bond

To understand the difference between strength and toughness

Comprehension of the phenomenon of brittle fracture

Comprehension of toughening mechanisms in ceramic materials

To understand bioceramics

To understand the interactions between biomaterial surfaces and bacteria

To understand the interactions between biomaterial surfaces and cells

Comprehension of natural biomaterials

Comprehension of silicon nitride as a biomaterial

Y

BE2DERE O FHEEX / Fulfillment of Course Goals (JABEE BS&ERI B D &)

B | IO | ik

REHBEIER Course Plan

No. IEH Topics AA Content
1 BH | #1448 R HAZL R
Z | Introduction and guidance of | Introduction and guidance
the course
2 B | #klofEE MR OTERECRFIE DR
% | Types of materials Summary of materials types and characteristics
3 B | #liEE RS LFES
Z | Microstructures Crystalline structures and chemical bonds
4 H|t73Iv/oR t 7 Iy ZAD{LFRIER
Z | Ceramics Chemical basis of ceramic materials
5 B | €& B0 FRER
= | Metals Metals
6 B | #metE BRI R D E AR
% | Mechanical properties Basics of mechanical properties
7 B | £7IvoMBloik - BE 7 Iy ROBIEBRE L BREHEDE V& BROER
% | Toughness and strength of | Understanding the difference and the relationship between fracture strength and
ceramic materials fracture toughness of ceramics
8 B | &8s BEEET Iy o REBEBBTOD AN Z X LORER
% | Toughening mechanisms Understanding the mechanisms to obtain ceramic microstructures with high
toughness
9 H | tZE#m/IFMFER: NMF | EEMROMEICRIZTRADHCEERNIEL OEE DR
<7UTILR
Z | Stoichiometry/non- Understanding the effect of surface non-stoichiometry on the performance of
stoichiometry: the case of | biomaterials
biomaterials
10 | B | #AaeE #HiASS - HMoMI. HMEEES L RFEDER
= | Steel Metallurgy Steel Metallurgy — Processing, microstructure, and properties of steels
11 | B | #é2ae% BESAET - TLNIZV L, RO RXY VL, FRVEEOMIERFHE,
Z | Light Alloy Metallurgy Light Alloy Metallurgy — Processing and properties of Al, Mg, and Ti alloys.
12 | B | €BRNNAF~TUT L EBRNAFTT YT - BEICAD-HOEEMRIOFRET & MHEE,
Z | Metallic Biomaterials Metallic Biomaterials — Design and performance of metals for biomedical use.
13 H| €7V IARZNAATTY | €7 IVvIRRNAFTTYTIL - EREES I OCEFBEELT T v o XML
7L
Z | Ceramic Biomaterials Bioactive and biocompatible ceramic materials.
14 | B | M0 3D 7Yy Tav s | EEMBNOD T Tavd - FBEELUET Iy I ROEE




15360009_fEHm ARl |

% | 3D Printing of Inorganic | 3D Printing of Inorganic Materials — Additive manufacturing of metals and ceramics.
Materials
15 B | B FENMLD QRAZRA BN L, @3 —XDY <Y —
Z | Final summary of the course | A summary of the entire course with Q&A from the students.
and Q&A

}E, ME, ST DECFOERNSLE, IS [EEMBELF ] OBENFEELL,
Basic knowledges of mathematics, physics, inorganic chemistry and physical chemistry are necessary. In particular, course
of "Inorganic Materials Chemistry II" is desirable.

B m

B | BBICERL CRBAAEHNITBEBNICHERICHAWTEMT 22 EHEEND,
Z | Review after the lecture. When you have questions, it is desired to question the teachers actively.

H | 2&F: TEFLF] (West REEMR, #EH)  [EFEO# NS ] (Swaling ERFBHIF AR 3 0 F1) . [EER OHLE (Shewmon,
HARMEEIFAER, 3R F4). Introduction to Ceramics (Kingery, et al, John Wiley), EZHICHBLABR T Y v +2EBHT 2,
Z | Reference book: "Solid Chemistry" (West, Endo other translation, Kodansha), "Solid Thermodynamic" (Swalin, Translated by
Kunio Uehara et al., Corona Publishing Co., Ltd.), "Diffusion in Solid" (Shewmon, Translated by Kazuo Fueki et al., Corona
Publishing Co., Ltd), "Introduction to Ceramics", (Kingery, et al, John Wiley). Documents necessary to lecture are
distributed.

B | EAMICIIHEERELR— FOBRCFMET .
= | Evaluated by presences and the results of the reports.
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