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BEDBR - IE Objectives and Outline of the Course
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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
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BIZDERE O FHEEXE / Fulfillment of Course Goals (JABEE BEERI 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 H | MRlofEiE MR OTERECRFIE DR
% | Types of materials Summary of materials types and characteristics
3 B | #ilEE ERBE L LFEE
Z | Microstructures Crystalline structures and chemical bonds
4 H|t73Iv/oR t 7 Iy ZAD{LFRIER
Z | Ceramics Chemical basis of ceramic materials
B B | €& B0 FRER
= | Metals Metals
6 B | #metE MRS O ER
% | Mechanical properties Basics of mechanical properties
7 B | 7 v oMBO8E - BE 7 Iy ROFEBE & IR DE L & BROBRE
% | 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
<7FYT7ILX
% | Stoichiometry/non- Understanding the effect of surface non-stoichiometry on the performance of
stoichiometry: the case of | biomaterials
biomaterials
10 | B | B&EA 77 PANAF~ | ATKREE - BREEICERSNEANAFTT U TARIZDONT
FYTILX
Z | Biomaterials for joint implants | Review of biomaterials for use inside the human body and in hip and knee joints
11 B | RARAF<TUTILR | ICEENDZNAFRFOTNZA MEE  BRECER
% | Natural biomaterials, | Understanding hydroxyapatite in teeth in health and disease
12 | B | RENAF<TTUTLZ | BICEENENA RRF I T7REA MEE  BEEER
% | Natural biomaterials, Il Understanding hydroxyapatite in bone in health and disease
13 H|EEZIvIX NAFEZ Iy RENTTYTOREICE T 2K RIEDOFEDIERA
Z | Antimicrobial ceramics Understanding the effect of hydrolytic reactions at the interface between bioceramics

and bacteria
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Z | Bioactive ceramics: the case
of silicon nitride

Understanding the effect of hydrolytic reactions at the interface between bioceramics
and cells with specific reference to silicon nitride bioceramic

15 B | #& FEDSLD QRAERZRA S, £0—RDY T —
Z | Final summary of the course | A summary of the entire course with Q&A from the students.
and Q&A

H | &% 98 88t DECFZOERNLE, FIC EEYELZI] OBENEE LV,

of "Inorganic Materials Chemistry |

Z | Basic knowledges of mathematics, physics, inorganic chemistry and physical chemistry are necessary. In particular, course

is desirable.

H | BEICEL TTBEAADHNITEBRWICHEZICHAWTERT 2 2 AL EN D,

= | Review after the lecture. When you have questions, it is desired to question the teachers actively.

B | 2 (AR (West @BEMER, B TEEO BN | (Swalin, EEBHEIZAR 28 F40) . [EERN OHLE] (Shewmon,
HARMEEIFAER, 3R F4). Introduction to Ceramics (Kingery, et al, John Wiley), EZEICHBLABR Y v +2EBHT 2,

Publishing

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

B | EXMICIEHES S LR— FORBRTIHMEET S,

%= | Evaluated by presences and the results of the reports.
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